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INTRODUCTION 

This data package contains the results obtained by Pacific Northwest Laboratory 
(PNL) staff in the characterization of samples for the 200-BP-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 (Tl) prepared by the PNL 
200-BP-l Project Management Office in accordance with the TPP and the QAPjP AL0-001. 

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

The requested analyses for samples# 92-00306 and 92-00358 are the full suite as 
specified in the WHC SOW. The full suite 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. The other five 
samples were submitted for total cyanide and free cyandide analyses. Weight percent 
solid was determined for all soil samples, 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. Sample duplicates, 
methods blank, matrix spikes and/or matrix spike duplicates were analyzed. All QC 
data needed to support reported results 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. 

2 



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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WHC Sample Number 

B01564 
B01566 
B01568 
B01569 
B015H4 
B015H6 
B015Hl 

TABLE 1: 200-BP-1 Sample Numbers 

PNL ALO Sample Number 

92-00019 
92-00116 
92-00117 
92-00306 
92-00356 
92-00357 
92-00358 

Sample Type 

Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 

*Analyses Requested 

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

* CN Suite - Total CN, Free CN and Complex CN 
Full Suite - Anions Bi, CLP Inorganic Target Analytes, Radiochemistry Suite, 
TOC and CLP Organic Target Compounds (as defined in Introduction, pg2.) 
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TABLE 2: 

WEIGHT PERCENT SOLIDS SUMMARY SHEET 

SAMPLE DUPLICATE AVERAGE SOLIDS 
SAMPLE ID# PNL LOG# WT I WT I WT I 
------------ --------- ---------- --------- --------------
B015G4 92-00019 97.56 97.49 97.5 
B01566 92-00116 96.35 96.45 96.4 
B015G8 92-00117 98.04 96.79 97 .4 
B015G9 92-00306 96.74 97.03 96.9 
B015H4 92-00356 96.37 96 . 59 96.5 
B015H6 92-00357 95.56 95.63 95.6 
B015Hl 92-00358 96.68 96.61 96.6 

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

Ion Chromatography 

The samples in this sample delivery group were extracted using procedure 
PNL-AL0-108 and were analyzed using procedure PNL-AL0-212, in accordance with 
EPA Method 300.0. The sample preparation and analysis were performed in the 
325 buiding 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, 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 were based on 
dry weights. 

The control standard for all anions has been defined as t~e spiked blank. 

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

CRDL and IDL values 

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

Nitrite-N 15 1 8 0.8 

Nitrate-N 15 1 . 7 0.8 

Phosphate-P 60 5 30 1. 7 

Sulfate 250 20 51 4.0 

Values for liquids are in ug/L and those for solids in mg/kg. The IDL 
values for liquid samples have been derived from the standard deviations of 
analyses of multiple sets of the lowest calibration standard, CAL 1. For 
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solid samples, at an extract buffer weight to sample weight ratio of 10, the 
IDL values have been estimated to be 0.8xCRDL for N02-N and N03-N, 0.33xCRDL 
for P04-P, and 0.2xCRDL for S04. 

Hold Times 

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

Accuracv 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. 

A duplicate set of analyses, performed on 92-00358/BOISHl was recovered 
with %RPO values within the appropriate windows for all anions. 
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The matrix spike and duplicate matrix spike recoveries, for 
92-~1246/801515 (not a sample in this SDG), 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 deterioration of the spike standard 
concentrate as an explanation for the low recoveries in the spiked sample. 

Problems 
No other problems have been identified. 
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SOIL SAMPLES 

Cl 
SAMPLE 

SAMPLE ID# PNL LOG# (mg/kg) 
---------- --------
801569 92-00306 0.8 
8015Hl 92-00358 0.8 

8015K3 92-00921+ 0.8 
8015LS 92-.01246+ 0.8 
BOlSM,9 92-01827+ 0.8 

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

NOTES: 

C2 
SAMPLE DUP 

C (mg/kg) 
- ----------
u 
u 0.8 

u 
u 
u 

C 

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 Is expected to be Sppm each for Nitrate, Nitrite, Phosphate, and Sulfate 

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

SAMPLE+ DUP+ C4 
SPIKE SPIKE CONTROL 

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

80 80 82 

3. Sppm X dll . 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 

B: 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 analysts not within control limits 

Q 
-. 
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SOIL SAMPLES 
------------

Cl 
SAMPLE 

SAMPLE IOI PNL LOG# (mg/kg) 
---------- -------- -------
801569 92-00306 179 
B015Hl 92-00358 3.7 

8015K3 92-00921+ 27.4 
BOlSLS 92-01246+ 362 
B015M9 92-01827+ 30 .9 

IOL= 0.8 (mg/Kg, solids) 
CROL"' 1.0 (mg/Kg, solids) 

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

C 
-

CZ 
SAMPLE OUP 
(mg/kg) 

4.4 

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

CS · ------------C3------- ---------C6-------
BLANK SPIKE+SAMPLE SPIKE OUP+SPIKE SPIKE 

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

0.8 U 
17 

349 11.9 382 11.7 

1. + Not samples in this SDG but reported for QC purposes 
2. lOOX spike level in extract is expected to be Sppm each for Nitrate, Nitrite, Phosphate, and Sulfate 

-------- X RECOVERIES----- ----
C3 C& 

SAMPLE+ DUP+ C4 
SPIKE SPIKE CONTROL 

-109 171 106 

3. Sppm X dtl. factor/ frac. solids• spike level (mg/Kg) In solid for Nitrate, Nitrite, Phosphate, and Sulfate 
4. lOOX extraction efficiency assuned tn defining dtl. factor as (diluent vol / sample wt) X 1.00 gm/ml 
5. Method blank used for CS: nominal sample wt=Z .00 gm 

C FLAGS 

B: IDL :5 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 
---------- -------- -
B015G9 92-00306 2.5 B 
B015Hl 92-00358 3.9 B 

B015K3 92-00921+ 4.2 B 
B015l5 92-01246+ 3.4 B 
B015M9 92-01827+ 11.2 

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

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

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

3.8 B 

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

cs ------------C3------- ---------C6-------
BLANK SPIKE+SAMPLE SPIKE DUP+SPIKE SPIKE 

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

1. 7 u 
2.6 

7.2 17.1 6 16.8 

1. + Not samples in this SDG but reported for QC purposes 
2. 100% spike level in extract Is expected to be Sppm each for Nitrate, Nitrite, Phosphate, and Sulfate 

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

SAMPLE+ DUP+ C4 
SPIKE SPIKE CONTROL 

N 
N 

N 
22 16 94 N 

N 

3. Sppm X dll. 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 

B: 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 C2 

TABLE 3: ANION IC ANALYSIS DATA 
SULFATE (S04) 

CS ------------C3------- ---------C6-------
SAMPLE SAMPLE DUP BLANK SPIKE+SAMPLE SPIKE DUP+SPIKE SPIKE 

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

B015G9 
B015Hl 

B015K3 
B015L5 
B015M9 

92-00306 
92-00358 

92-00921+ 
92-01246+ 
92-01B27+ 

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

I-' 
W NOTES : 

32 
13 B 

20 
30 

101 

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

4 U 
15 B 14 .3 

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 Is expected to be Sppm each for Nitrate , Nitrite , Phosphate, and Sulfate 

- - ------ X RECOVERIES---------
C3 C& 

SAMPLE + DUP+ 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. lOOX extraction efficiency assumed In defining dll . factor as (diluent vol / sample wt) X 1.00 gm/ml 
5. Method blank used for CS; naninal sample wt=2 .00 gm 

C FLAGS 

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

Q FLAGS 

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

Q 



CYANIDE ANALYSIS RESULTS 

Total cyanide analysis (PNL-AL0-270) was performed in room 313 of 
building 325 in the Hanford Site 300 area. This data package includes cyanide 
results for seven soil-sediment samples. Cyanide results are presented by 
colorimetric analysis run batch. Data results are su11111arized 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, with the exception of samples 92-00019 and 92-00357. 

The 12 day hold tim.e specified for cyanide analysis under the CLP 
protocol was exceeded for the initial four soil/sediment samples. Hold time 
was exceeded by 1-day for samples 92-00116 and .92-00306, by 3-days for 
92-00019 and by 6-days for 92-00117. 

Average spiked soil-sediment sample cyanide recovery was 99% with a 
standard deviation of 2%. 

Average recovery of cyanide for initial calibration verification sample 
(ICV-6) was 109% with a standard deviation of 2% in the case of the 
soil-sediment samples. 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 in the data package were below the 
stated IDL. 
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TABLE 4: TOTAL CYANIDE ANALYSIS DATA FOR TASK 2&4 
SDG #8 

SOIL-SEDIMENT SAMPLES 

Sample Sample Blank Spike Sample+ sample Sample+ sample 
Gl dup. G2 GS added spike G3 G4 (ICY) spike 63 64 (ICY) Flags '-.0 

Sample ID# PNL Log# (mg/kg) C (mg/kg) C %RPO (µg/L) C (µg) (mg/kg) (mg/L) recovery(X) recovery(X) Q Footnote 
o~.., 

---------- --------- -------- -------- -------- -------- -------- ---------- ---------- 1,2,3 t..>.l 
(ALL) -'= 

B015G4 92-00019 0.8 B 0.8 B N/A 5.9 u 48.55 10 .5 10. l 98 107 "° --. B015G6 92-00116 0.6 u 11 -B015G8 92-00117 0.6 u 0.6 u N/A 5.9 u 48 .55 10. l 10.3 100 109 '° B015G9 92-00306 0.6 u -~ 
c...n 

BOlSHl 92-00358 0.6 u 0.6 u N/A 5.9 u 48 .55 ., 9.3 10.5 100 112 
B015H4 92-00356 0.6 u 

..... 
u, B015H6 92-00357 1.5 l. 7 7.9 5.9 u 48.55 11.2 9.96 96 106 

-------- ---------- ----------
Hean 99 109 

Std . Dev. 2 2 

Footnotes 
----------
1. Concentration of stock ICY-6•9.4 mg/l (9.4 ~ of cyanide Is added to each distillation flask and recovered In 250 ml of NaOH). 
2. Contract required detection limit 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 SX CRDL. 
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FREE CYANIDE ANALYSIS RESULTS 

Total cyanide results were all below 2 mg/Kg for soils and below 20 µg/L 
for water, therefore free cyanide analysis was not performed on the samples in 
this set. 
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TABLE 5: FREE CYANIDE ANALYSIS DATA 

No data necessary. 

·-
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COMPLEX CYANIDE ANALYSIS RESULTS 

Total cyanide results were all below 2 mg/Kg and/or 20 µg/L, therefore 
free cyanide analysis was not performed on the samples in this set . A complex 
cyanide result is calculated as the difference between the total cyanide 
results and the free cyanide results. 

18 



9611349?. 19~)9 

TABLE 6: COMPLEX CYANIDE ANALYSIS DATA 

No data necessary . 
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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 GFAA procedures were consistent with CLP SOW 7/88 GFAA Methods. 
Digestion of samples and GFAAS analyses were performed in building 325. The 
CLP SOW 7/88 and contract required hold times of 180 days and 120 days, 
respectively, were met . .. 

All GFAA analyses were conducted on a Per~in-Elmer 5100 A.A 
instrument,except Ag and Se analyses were performed on the A.A 5000 PE. The 

~ 

quaterly IDLs for these two instruments are shown on Table 7. 

The accuracy of these analyses is briefly described in the following 
table: 

Ave %Spike Recovery: 
Standard Deviation: 

_Ag 
86% 
±1% 

.M. _fil Pb 
98% 104% 86% 
±7% ±4% ±3% 

Precision of sample duplicates (i.e., RPO) was omitted for Ag, Se, Tl and 
Bi since the measured concentrations were below the instrument detection 
limits. The RPO for As and Pb was 11.2% and 2.5% respectively. 

The low post-digestion spike recovery for the Ag, Pb, and Se in the LCS 
sample (84) can not be explained, and the CLP does not require any remedial 
action in this case. 

A low post-digestion spike recovery of 78% ·for the method blank (BS) for 
the Arsenic was initially observed, and as a CLP-required corrective action 
this blank was reanalyzed with a new spike. The observed spike recovery for 
this reanalysis was 90%. 
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TABLE 7: GRAPHITE FURNACE AA ANALYSIS DATA 
SDG 18 

SOLID SAMPL~S 
-------------

---------81---------- ---------82------- --------85------ -----83-------
Post Post Post Sample+ Digest 

Sample Spike Flags Dupl. Spike 81&82 Blank Spike Spike Spike 
Analyte Sample ID# PNL Log# mg/Kg XRec C Q mg/Kg Xrec C XRPD l,lg/L Xrec C l,lg/L Xrec 
------- ------------ ---------- ------- ----- --- --- ------- ----- --- ------ ----- --- ------- ------
Ag 8001569 92-00306 0.04 89 u 0.04 91 u N/A 0.04 90 u 30.2 76 
As 8001569 92-00306 6.47 101 5.75 104 11.2 0.15 90 u 73.5 102 
Bl 8001569 92-00306 0.17 102 u 0.17 102 u N/A 0.17 102 u 42 .2 85 
Pb 8001569 92-00306 3.11 88 3.17 87 2.5 1.7 90 B 35.1 96 
Se 8001569 92-00306 0.06 106 u 0.06 109 u N/A 0.06 102 u 8.8 90 
Tl 8001569 92-00306 0.13 94 u 0.13 96 u N/A 0.9 92 B 41.9 83 

Ag B0015Hl 92-00358 0.04 88 u 
As B0015Hl 92-00358 5.44 105 
Bi 80015Hl 92-00358 0.17 102 u 
Pb 80015Hl 92-00358 2.93 85 
Se 80015Hl 92-00358 0.06 109 u 
Tl 80015Hl 92-00358 0.7 92 B 

Ag 8015K3* 92-00921 0.04 85 u 
As 8015K3* 92-00921 8.22 100 
Bi 8015K3* 92-00921 0.17 96 u 
Pb 8015K3* 92-00921 3.21 85 
Se B015K3* 92-00921 0.06 107 u 
Tl 8015K3* 92-00921 0.13 95 u 

* Not samples in the SDG but reported for QC purposes 
** 86 designation applies only to Bl analysis . The unit for 86 Is In ug/L not In mg/Kg as all other elements are. 

Ag and Se were analysed by the AA5000 PE; all other elements were analysed by the AA5100 PE. 
The IDL (ug/L): for AA5000 PE (10/16/91) Ag=0.2,As•0.4,81•1.3,Pb•0.9,Se•0.3,Tl•0.5 
The IDL (ug/L): for AA5100 PE (10/16/91) Ag•0.6,As=0.8,81•0 .9,Pb•l.5,Se•l .0,Tl•0.7 
The CRDL (ug/L): Ag=l0,As=l0,Bi•60,Pb•3,Se=5,T1=10 
The analytical spike levels in ug/L is 20 for Ag,As,Bi,Pb,Tl and 10 for Se 
The pre-digestion spike (ug/L) : Ag•40,As=40,Bi=50,Pb•20,Se•l0,Tl•50 
Pre-digestion spike (µg/L): Ag•40,As•40,Bl•20,Pb=20,Se•l0,Tl•50 
LCS standard: Ag, As, Pb, Se, Tl -- ICF 0287; Bl -- NIST 3109 
ICY/CCV used during analyses: Ag,Pb,Tl--lCF0389; As,Se--lCF 0590; 81--NIST 3106 
RPO only calculated If both sample and duplicate are greater than IDL. 

Flags 

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

**86 
--------84---------

Post 
LCS LCS Spike 

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

18.2 81 74 ~~ 
787.4 86 88 c;----, 
46.5 92 109 ~ 

230.7 98 80 L>,J 

41.2 105 79 ...:::: 
'-..D 

36 90 88 ~·:t 

=Ii 

~ -
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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 788 CVAA Method. Digestion of 
samples and CVAA Hg analysis were performed in the 325 building, 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 
10/8-11/91; with the initial analysis being performed on 10/16/91 and followup 
analysis being performed on 11/04/91 and 2/28/92. 

Due to difficulties in obtaining consistent acceptance of the ICY/CCV 
analysis and also in meeting the recovery requirements of the LCS, minor 
modifications of the procedure were implemented in early February 1992 (DR 91-
099 was initiated). 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. These modifications have been incorporated 
into a new revision of the Hg procedure which is currently undergoing 
technical review. Another deviation noted is that the calibration standards 
were not digested as specified in the procedure. The failure to digest the 
standards could potentially bias the Hg results slightly low. 

The CVAA Hg analyses were conducted on a Perkin-Elmer 5000 AA instrument. 
The results for the samples in this SDG (B01569 and B015Hl) are reported in 
Table 8, along with the QC spike and duplicate from BOOX75, (not a sample in 
this SDG) ICV/CCV and LCS recoveries. Results from both the 2/28/92 analysis 
and the 10/16/91' (and 11/04/91) analyses 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 
analyses. 

22 



For the 2/28/92 daily Hg analysis batch, which included 13 samples other 
than those in this SDG, the average recovery for five ICY/CCV analyses was 
98.2% with a la of 7.lS. The analysis of the LSC (0287) sample was 10.1 mg/kg 
(within the 8.5-17.0 certified range) and the recovery for an additional 
control standard, NIST SRM2704, was 88.3S. Precision, as indicated by the RPO 
of the sample and duplicate, was SS. A reanalysis of the spike was required 
due to a paper jam on the recorder; the spike recovery was 71.JS. 
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TABLE 8: Hg COLD VAPOR AA ANALYSIS DATA FOR TASKS 2 & 4 
SDG #8 

SOLID SAMPLES 
------------- 83 (a) 

Bl B2 85 --------------
--------------- ----------- ---------- Sample Digest 
Sample Flags Dupl. 81182 Blank +Spike Spike 

Sample ID# PNL log# mg/Kg C Q mg/Kg C XRPD ug/L C mg/Kg Xrec 
------------ ---------- ------- --- --- ------- --- ------ --- ------- ------
BOOX75 (h) 91-07815 0.14 N 0.15 5.0X 0.04 

10/16/91 (0 .10) N 
NIST SRM2704 

801569 92-00306 0.25 N 
10/16/91 (0.10) B N 
11/04/91 (0 . 07) 8 N (0.11) 8 

8015Hl 92-00358 0.07 N 
10/16/91 (0.20) N (0.22) 
11/04/91 (0.22) N (0 .15) B 

(a) 83 Predlgestlon Spike Level• 0.05 ug Hg 
(b) LCS 0287 Hg certified at 12.7 mg/Kg (Range 8.5 to 17.0 mg/Kg) 
(c) NIST SRM2704 certified at 1.47 ug/g Hg 
(d) RPO only calculated If both sample and duplicate are >IDL 

u 

(e) IDL • 0.04 ug/L [or 0.005 mg/kg-> 0. 2g sample, 25 ml analysts aliquot] 
(f) CRDL • 0.2 ug/l [or 0.1 mg/kg-> 0.2g sample, 100 ml analysis aliquot] 

0.23 

(g) Calibration standards NIST SRM3133, ICY/CCV standard Johnson-Matthey 14395 
(h) BOOX75 not part of SDG; sample used for QC during batch analysis. 
(I) Values In ( ) were analyzed originally on the date Indicated . 

71.3X 

°'...f~ 
(..";',, 

84 (b,c) ~ 

------------- r 
LCS LCS '-,,,0 

,..,,,_, . ~ 

mg/Kg Xrec * ------- ----- ........ 
10. l 79.3X '--.D --
1.3 88.3X -E:. 
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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-M. 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 concentrations are reported as dry weight 

<: 

corrected concentrations on "FORM I - IN, INORGANIC ANALYSES DATA SHEET". 
Spike sample recoveries are reported on "FORM V (Part 1) - IN, SPIKE SAMPLE 
RECOVERY". Duplicates and RPD's (Relative Percent Differences) are reported on 
"FORM VI - IN, DUPLICATES". Laboratory quality control_ sample results are 
reported on "FORM VII - IN, LABORATORY CONTROL SAMPLE". CRDL (Contract 
Required Detection Limits) and IDL (Instrument Detection Limits) are reported 
on "FORM X - IN, INSTRUMENT DETECTION LIMITS (QUARTERLY)" . All CLP Forms may 
be found in Appendix ClO. 

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 SDG). 

There are two report packages. The first report contains the results of 
the original or 1st sample analysis run. The second report contains the "Post­
Oigestion 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 
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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 js 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 

<c 

the preparation blank is not known therefore the reported sample cadmium 
concentrations are suspect. 

Note that the maximum concentration 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 significance 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 the 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. 

INORGANIC 

Lab Name: BATTELLE PNL 

Lab Code: Case No.: . 
Matrix (soil/water): SOIL 

Level (low/med): LOW 

% Solids: 97.0 -

EPA - CLP 

1 
ANALYSES DATA s 

Contract: 

SAS No.: 

EPA SAMPLE NO. 
HEET 

B015G9 

SDG No.: 8,9,10 

Lab Sample ID: 92-0306Bl 

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 8030 p 
7440-36-0 Antimony- 2.6 
7440-39-3 Barium - 78.6 

u N p - -- p-

7440-41-7 Berylliwii ~ 0.26 
7440-43-9 Cadmium 2.0 

-B p 
p-

7440-70-2 Calcium- 7350 - p 
7440-47-3 Chromium 10.2 - p 
7440-48-4 Cobalt 7.3 B p 
7440-50-8 Copper __ 21.5 p -7439-89-6 Iron 22200 p -7439-95-4 Magnesium 4160 p -7439-96-5 Manganes·e 269 
7440-02-0 Nickel 11.6 

p - p 
7440-09-7 Potassiuiii 793 B p 
7440-23-5 Sodium 596 B p 
7440-62-2 Vanadium 52.1 p 

Zinc -7440-66-6 44.1 - p -
-------
-

Color Before: Clarity Before: Texture: NON-HO 

Color After: Clarity After: Artifacts: 

Comments: 
ORIGINAL SOIL SAMPLE LEACHATE - - -

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

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

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

Matrix (soil/water): SOIL 

Level (low/med): 

% Solids: 

LOW 

96.1 

Contract: 

SAS No.: 

• 
B015Hl 

SDG No.: 8,9,10 

Lab Sample ID: 92-0358Bl 

Date Received: 12/03/91 

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

CAS No. Analyte Concentration C Q M 

- p 7429-90-5 Aluminum 6010 
7440-36-0 Antimony- 2.8 u N p 

Barium - --7440-39-3 68.6 p 
7440-41-7 Berylliwii 0.26 B p-

7440-43-9 Cadmium 2.0 p 
Calcium- - p-7440-70-2 5670 
Chromium - p-7440-47-3 10.3 -744.0-48-4 Cobalt 6.2 B p 

7440-50-8 Copper __ 18.6 p--7439-89-6 Iron 18600 p -7439-95-4 Magnesium 4240 p -7439-96-5 Manganese 269 p -7440-02-0 Nickel 12.9 p 
7440-09-7 Potassium 838 B p 
7440-23-5 Sodium 1070 p 

Vanadiwn -7440-62-2 33.8 p - -7440-66-6 Zinc 34.2 p -
-
-----
-
-

Color Before: Clarity Before: Texture: NON-HO 

Color After: Clarity After: Artifacts: 

Comments: 
ORIGINAL SOIL SAMPLE LEACHATE ---------------------

FORM I - IN 

30 
3/90 
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ICP/MS ANALYSIS RESULTS 

The project samples and accompanying QC were prepared for ICP/MS analysis 
using procedure PNL-AL0-101, Acid Digestion for Metal Analysis. This methodology 
is consistent with CLP Inorganics acid digestion for metals. The resulting 
digestates were diluted an additional lOX for samples 92-00306-81,2,3 and 921 
(total dilution -2000X) and 5X for samples 92-00306-85,6 and 358, and analyzed by 
inductively coupled plasma mass spectrometry (ICP/MS) according to procedure PNL­
AL0-280 Inductively Coupled Plasma Mass Spectrometric (ICP/MS) Analysis. 
Technetium was determined using procedure PNL-AL0-281 {ICP/MS Determination of 
99Tc), 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 99Tc 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 
screen 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 an~ 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 235U 
agreed well with that based on 238U, therefore natural isotopic abundance was 
assumed, and the uranium activity was calculated from the relative activity of 
the 238U isotope {48.1% for natural uranium). (See ICN #1 for PNL-AL0-282.) For 
technetium, the only samples that had spectra with observable peaks at mass 99 
were the spiked samples. The other samples having values that are reported above 
the detection limit are deceivingly high due to an increased background {a matrix 
effect) observed for the soil digestate samples, which affected the spike 
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recovery and concentration results. Although these values are above the reported 
detection limit (-1 ppt for blanks), they are still quite low. 

For the blank spike, the additional SX dilution that was necessary to 
mitigate observed matrix affects resulted in lowering the spike concentration to 
8 ppt; in that the uranium concentration in blanks is often measurable and can be 
quite variable at these levels, misleading recovery is therefore not surprising. 
For the sample spike, the spike level was insignificant in comparison to what was 
observed in the sample; because the added uranium was negligible, the sample 
spike was essentially another sample replicate. This has been a problem on 
previous analyses as well; to correct for this, it is suggested that spike 
concentrations be increased; from 40 ppt to 80 ppt for Tc-99, and from 40 ppt to 
800 ppt for uranium. 

Another general concern is in regards to Tc-99 analysis in soils . Given a 
detection limit of 10 ppt for water, this amounts 170 pCi/L. The same 
concentration for a soil digestion and a 200X dilution factor (digestion as 
received) gives 34 pCi/gram; if additional dilution is necessary, this could be 
much higher. While this technique is believed to be effective in analyzing 
untreated water samples, the high dilution factors resulting from digestions 
makes ICP/MS not nearly as efficient for soils. Significant improvements could 
be made if the samples were first preconcentrated. 

Quality control measures included the analysis of blind standards, duplicate 
analyses, and analysis of spiked samples. Results for check standards are in 
good agreement with standard values. Precision estimates based on duplicate 
analyses are difficult to estimate due to the detection limit values obtained in 
most cases for these samples. 
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TABLE 9: ICP-MS ANALYSIS DATA FOR TASKS 2 & 4 
SDG #8 

Spike recovery values corrected for contributions from blank or sample 

PNL sample DRY DILUTION ICP/MS Tc-99, Tc-99, Tc-99, Tc-99, Tc-99, 
1.0 . Number WEIGHT FACTOR Analysis ng/ml ng/g ng/g spike pCi/g, 

(a) {b) No. solution soil spiked recovery, X dry sol l 
analyzed (c,d) (d) {e,f) (f) 

------------------ --------- --------- ---------- ----------- --------
92-00306-Bl 1. 0165 2007 .6 6 0.001 2.0 34 
92-00306-B2 1.0223 1996 .3 8 0. OO!tt. 001 10.0 171li:35 
92-00306-B3 1.0205 1999 .8 10 0.0114 22 .8 7.8 165 386 
92-00306-B5 N/A 1000 .0 4 0.0012 1.2 20 
92-00306-B6 N/A 1000.0 3 0.0084 8.4 8.0 91 142 
92-00358-Bl 1.1623 894.8 12 O.Olaf:.004 9.2 16a±70 
92-00921-Bl *, 1.1159 1899.0 14 0.0041 7.8 ,,, 132 

(a) Sample types : 
Bl= sample 
B2 • sample , duplicate 
B3 •sample+ Tc/U spike 
BS• procedural blank 
B6 • procedural blank+ Tc/U spike 
* Not samples In the SDG but reported for QC purposes 

u. u. 
ng/ml ng/g 

solution soil 
analyzed (c,d) 

---------- --------
1.1860 2380 
1.0640 2120 
D.9810 1960 
0.0040 4.0 
0.0078 7.8 
1.973 1770 

16.984 32300 

(b) units of ml/g dry soil except for -BS and -B6 samples (blank/blank spike) units of ml: Includes 5X or lOX addition dll . 
(cl leachate concentration corrected for preparation dilution factor and additional dilution for analysis {5X or lOX). 
(d) -83 reported In units of ng/g; -B6 reported in ng 
(e) Recovery• [Spiked Sample]/([Sample]+[Splke]) 

u. u. 
ng/g spike 

spiked recovery, X 
(d) {e,g) 

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

7.79 87 

7.95 65 

(f) Despite positive values obtained for Tc, only spike samples had an observable Tc peak. Values >LLD are due to an Increased background 
observed for soil dlgestate samples. · 

(g) For blank spike, [U) In diluted sample approached LLD . 
(h) total uranium activity calculated using natural isotopic abundance for soil leachate [U] < 200 ppb: pCi • [U]*0.000336/0.481 
OL• Detection Limit is dependent on sample weight and dilution volume (see footnote C) . 

u. 
pCi/g (total), "·'° dry soil ~ 

(h) ~ 

------------ -C 
1. 7 '° ---· ! 1.5 • 1.4 -0.0 '-,D .,_ 

N/A ~-....-. 
1.2 

22.6 
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GAMMA ENERGY ANALYSIS RESULTS 

Five soil samples were received between October 4 and November 14, 1991 
as part of Sample Delivery Groups No. 8 (92-00306 and 92·-00358}, No. 9 (92 -
00921}, and No . 10 (92-01246, and 92-01827} 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. 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 prepara.t ion of solid samples for GEA. Because of the 
activity associated with these s~mples, they were not prepared in the large 
tuna can geometry which holds approximately 220 g ~f 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 
(Sample 92-00358}. Sample 92-00306 had too much activity to be counted in 
this position and the holder was raised to shelf 5 (to obtain a reasonable 
dead time for the analyzer}. 

The aliquots were taken and reported per "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 two samples are as follows: 
(see Table 2} 

ALO No. 
92-00306 
92-00358 

WHC No. 
801569 
B015Hl 

% Solids 
96.89 
96.65 

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

The calibration standard used for calibrating the glass scintillation 
vial on shelf 2 was also used to calibrate the vial on shelf 5. 

The samples were then analyzed by ganrna-ray spectroscopy to determine the 
quantities of 60co, 106Ru, and 137 Cs present. This port ion of the work was 
performed following PNL-AL0-464 aRd PNL-AL0-470 . The samples were counted on 
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diode L which is a lithium-drifted germanium [Ge(Li)] detector . Table 10 
presents ihe measured quantities for 6°Co, 106Ru, and 137 Cs in· the soils. The 
detection limits quoted are calculated as if the isotope was present at a 
level that is 2.5 times the square root of twice the average background. In 
most cases, two counts were taken of the sample. A short count of 10 minutes 
was taken to obtain a peak for 137Cs that did not overflow the analyzer and a 
1 onger count to obtain better numbers for 106Ru and 60co where the peak for 
.
137 Cs may have overflowed the ana 1 yzer. Therefore, both counts were used to 
obtain the recomended values for each isotope in each sample. 

Two aliquots of sample 92-00358 were measured. For 137Cs, the counting 
errors are 1.1% and O.~ 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 60co, 106Ru, and 137Cs . . 
The detection limits at one sigma are <0.06, <0.6, and <0.04 pCi/g, 
respectively. 
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Table 10: 6uaa Energy Analysis of Soils 

Reco11111ended Values 

Batch 5 

Diode L 

(Radionuclide activity in pCi/g4
) 

Customer ID Sample ID Collection Weight 60co 106Ru 131cs 

801SG9 

B015Hl 

B015Hl 

B015Hl 

B015K3 

B015L5 

B015M9 

Date (g) 

92-00306-L-l 10/4/91 14:20 14.200 <8 <500 (5 .72 ± 0.06) X 105 

92-00358-L-l 10/9/91 10:45 14 . 205 <0.4 <18 1890 ± 20 

92-00358-L-2 10/9/91 10 :45 14.201 <0.3 <15 2200 ± 20 

92-00358-L-5 11/8/91 11:06 14 .212 <0.15 <1.6 <0.11 

92-00921-L-l* 10/22/91 11 :31 13.975 28 .6 ± 1.6 <280 (5 .62 ± 0.06) X 105 

92-01246-L-l* 11/6/91 11:44 1.6300 <30 <2300 (2 .00 ± 0.02) X 106 

92-01827-L-l* 11/14/91 14: 06 1.5020 <20 <1200 (1.23 ± 0.01) X 106 

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-OO358-L-5 . The detection limits 
in pCi/g for 60co, 106 , and u7Cs 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 SOG but reported as a part of analytical batch. 
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TOTAL ALPHA ANALYSIS RESULTS 

Two soil samples (92-00306 and 92-00358) were analyzed along with the 
appropriate QA samples for total alpha activity. Procedures PNL-AL0-106, Acid 
Digestion for Preparation of Samples for Radiochemical Analysis, PNL-AL0-460, 
Source Preparation for Gross Alpha Analysis, and PNL-AL0-461, Alpha Counting 
Procedure were followed. All analytical work and calculations were performed 
in Building 329 and 329T5 of the 300 area. 

Nominally 5 grams of soil were sub-sampled for each analysis. The blank 
spike consisted of 10ml 8M HN03 with a known Pu-239 spike; the matrix spikes 
consisted of the sample spiked with a known amount of Pu-239. The blank 
consisted of 10ml BM HN03 • 

Sample 92-00306 contains 107.5 ±6.9 pCi/g and 92-00358 contains 2.7 
±0.7 pCi/g total alpha activity. Results are reported as "per received" 
sample weight. 

The blanKspike recovery is 114%. The matrix spike was run in duplicate 
with the Pu-239 spike. The average recovery of the matrix spike and matrix 
spike duplicate is 87.7% . . The precision, reflected in the relative percent 
difference (RPO) of sample number 92-00358, is 15%. The recoveries of the two 
matrix spikes and blank spike average 96.5% ±27.8 and indicates an average 
bias of -3.5%. The QAPP requires an accuracy of ±50% and precision of ±35%. 

No hold times are defined for total alpha analysis. 
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WHC 
Sample I 

B015G9 
8015Hl 

Sample f 

92-00306-A-la 
92-00358-A-la 
92-00358-A-2a 
92-00358-A-3a 
92-00358-A-3a 
BL-00306-A-5a 
BS-00358-A-4a 

Sample Type 

Soll 
Soll 
Soll duplicate 
Matrix Spike 
Matrix Spike 
Blank 
Blank Spike 

TABLE 11: TOTAL ALPHA ANALYSIS DATA 
TASK 2 & 4 SDG 18 

Total Alpha 
(pC1/g) 

107.5 
2.9 
Z.5 

12.79 
9.25 

<0.56 
10 .9 

+/-
1 sigma 

6.9 
0.7 
0.6 
1.3 
1.1 

1.1 

RPD 

15 

Spike 
Cone. 
(pC1/g) 

9.08 
10.13 

9.57 

Detection 11m1t for 5g soil samples : 0.6 pC1/g 

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

+/-
1 s1 !JIii 

0.09 
0.11 

0.1 

Spike 
X Rec. 

111 
64.5 

114 

--.. .n 
0---. 

t>,J 

-'= 
'-0 
----. 
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TOTAL BETA ANALYSIS RESULTS 

Two soil samples (92-00306 and 92-00358) were analyzed for total beta 
content according to procedures PNL-AL0-106, Acid Digestion for Preparation of 
Samples for Radiochemical Analysis, PNL-AL0-462, Source Preparation for Gross 
Beta Analysis, and PNL-AL0-463, Beta Counting Procedure. Along with the 
samples, a sample duplicate, a blank, a blank spike, and a matrix spike were 
run. The sample results are reported per received sample weight. Total beta 
activity was calculated using the counting efficiency for Sr/Y-90. All 
chemisty and calculations were performed in building 329 and 329T5 in the 300 
area. 

Soil sample 92-00306 contains 622,000 pCi/g ±2% and soil sample 92-00358 
contains 2670 ±11% total beta activity. Results are reported as "per 
received" sample weight. 

Nominally 3 to 5 g of soil were analyzed for total beta content. The 
detection limit for this sample size on the low background counters (used for 
low level samples) is approximately 1 pCi/g. The detectio~ limit on the 
regular beta counters is approximately 8 pCi/g. The blank was below the 
detection limit of 8 pCi/g. The relative percent difference (RPO) for the 
duplicate samples is 6%. The matrix spike activity recovery could not be 
calculated for the spike addition was too low and was lost in the counting 
uncertainty of the samples. This sample is then considered to be essentially 
a triplicate analysis. Folding this analysis into the determination of the 
average for sample 92-00358 results in an average value of 2670 ±11% pCi/g. 
This precision value, 11%, is used in place of the 6.1% RPO due to the fact it 
is more conservative. This is within the Technical Project Plan specification 
(TPPS) of ±35%. 

The blank spike recovery initially was high at 213%. The blank spike was 
replated and found to have a total average recovery of 109%; it was replated 
again with the .matrix spike and blank and found to have a 156% recovery. 
Because of the variation in the blank spike results, it was plated again, this 
time in triplicate, and the spike recoveries were calculated at 112%, 124%, 
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and 1111. It is concluded that some sort of cross contamination is ocurring 
when the blank spike is plated in close proximity to the high activity 
samples. Because the soil samples already contain significant beta activity 
(>3000 counts), small levels of cross contamination (e.g. 200 counts) are not 
distinguishable; the counts are lost in the counting uncertainty. However, a 
small contamination on the blank spike (660 counts) results in a significant 
change in the spike recovery factor. It is not understood at this time why 
the blank did not exhibit the same degree of contamination as that of the 
blank spike. For this batch· of samples, the average blank spike recovery of 
the four samples plated separately from the soil samples is used to determine 
the spike recovery. The average recovery, therefore, is 1141. 

Overall, the accuracy of the _method is concluded to be within the 
required ±20% with a bias of approximately +14 perceot. The precision of the 
method, measured by the standard deviation of the 3 replicate determinations 
is 11 percent. 
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TABLE 12: TOTAL BETA ANALYSIS DATA 
TASK 2 & 4 SDG #8 

Spike 
WHC Total Beta +/- Cone. 
Sample I Sample I Sample Type (pCt/g) 1 sigma RPD (pCt/g) 
--------- ---------------- -------------- ---------- --------- -------- ---------
801569 92-00306-A-la Soll 622300 13300 
B015Hl 92-00358-A-la Soll 2590 63 

92-00358-A-2a Soll dupltcate 2440 62 6.1 
92-00358-A-3a Matrix Spike 2990 69 18.4 
8L-00306-A-5a Blank <7 .7 
BS-00306-A-4a Blank Spike 22 .1 * 2.4 19.39 

*Average of 21.4 +/- 3.8 , 24.0 +/- 3.7, 21.8 +/- 4.0 and 21.1 +/- 7.1 pCt }g 

Minimum detectable activity for a Sg soil sample ts approximately 7.7 pCt/g. 

Contract detection limits can be achieved by use of the low background beta counters; 
the results from this batch were counted on the regular background beta counters 
due to high sample activity . 

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

+/-
1 sigma 

---------

0.9 

1.0 

Spike 
X Rec. 

---------

na 

114 
"D --­..... .. 
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PLUTONIUM ANALYSIS RESULTS 

Soil samples, 92-00306 and 92-00358 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-AL0-466, Plutonium Separation, PNL-AL0-468, Electroplating, and 
PNL-AL0-469, Alpha Energy Analysis. The digestion, separation, source 
preparation, and counting were performed in building 329 in the 300 area . 

An appropriate aliquot (ranging from a nominal O.Sg to 10 g) was sub­
sampled from each received sample. All samples were spiked with Pu-242 tracer 
which was used to co~rect each individual sample result for Pu yield . The Pu-
239 recovery for the blank spike was excellent at 95% and indicates that a 
bias of 5% was obtained for this batch. This is well within the target 
accuracy of± 25%. The duplicate samples have a relative percent difference 
(RPO) of 11% for Pu-239+240 and 32% for Pu-238 which are both within the 
project target of± 35% precision. Also, the precision is expected to be less 
for the Pu-238 since the activity is two orders of magnitude less than the Pu-
239+240 activity and is of the same order of magnitude as the minimum 
detectable activity reported for the blank and blank spike. The results for 
the blank were good for both Pu-239+240 and Pu-238; in each case a minimum 
detectable activity was reported. The results are reported per received 
sample weight (not corrected for weight percent solids) . 

No hold times are defined for pluto~ium analyses . 
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WHC Program Pu-239+240 
Sample I Sample ID Sample Type pCi/g 
--------- --------------- -------------- -----------
B015G9 92-00306-A-lc Soil 1.21E+02 
B015Hl 92-00358-A-lc Soil 2.39E-Ol 

92-00358-A-2c Duplicate 2.68E-01 

92-00306-A-4c Blank Spike 2.23E+OO 
92-00306-A-5c Blank < 5E-04 

Pu-239+240 detection limit is approximately 5 E-04 pCi/g. 
Pu-,238 detection limit is approximately 1 E-03 pCi/g. 

TABLE 13: Pu 23B and Pu 239/240 DATA ANALYSIS 
SDG 18 

+/- Pu-239+240 Pu-238 +/- Pu-238 
1 sigma RPO pCi/g 1 s i 91!14 RPO 
--------- ---------- --------- --------- -------
4.95E+00 1.87E+00 1.30E-0l 
1. OlE-02 11 2.92E-03 8.37E-04 32 
1. 04E-02 4.03E-03 8.48E-04 

7.61E-02 < lE-03 
< lE-03 

,. 
u, Errors quoted are the propagated error of individual measurements. 
I.O 

Pu-239 +/- " Spike pCl/g 1 sigma Recovery -.....~t 

----------- --------- -------- 0'--, 

<..N 
_.:;: 
'-..,0 
~ -- ~ 

2.35E+00 l.46E-02 95 • 
'-,.1'.) ---1..,,tl""\I 
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STRONTIUM ANALYSIS RESULTS 

An aliquot of sample leachate was taken from samples 92-00306, 92-00358, 
92-00358 duplicate, and Bl-00306 leached on 10/22/91. 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 32915 of the 
300 area . 

. Soil sample 92-00306 contains 67700 ± 4900 pCi/g and soil sample 92-00358 
contains 457 ± 33 pCi/g. Results are reported as "per received" sample 
weight. 

The analysis for Sr-90 proceeded smoothly; all QC criteria as defined in 
the QAPjP-AL0-001 were met. The blank spike was used to determine the batch 
yield. Because it was essentially 100%, virtually no correction for 
radioisotope recovery needed to be made. The matrix spike shows 93.5% 
recovery indicating a method bias of -6.5%. The precision, estimated by the 
relative percent difference of the duplicates, is 1.8%. The blanks were 
running just above the detection limit but, due to the magnitude of Sr in the 
samples, this had minimal impact on the sample results. 

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

No hold times are defined for strontium analysis. 
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Parameters of Interest 

WHC 
Sample# 
---------
B015G9 
B015Hl 

Sample# 
----------------
92-00306-A-lb 
92-00358-A-lb 
92-0035B-A-2b 

92-00306-A-3b 
BL- 00306-A-Sb 
BL-00306-A-5b 
BS-00306-A-4b 

TABLE 14: STRONTIUM-90 ANALYSIS DATA FOR TASK 2 I 4 
SDG #8 

Spike 
Strontium +/- Cone. +/-

Sample Type (pCi/g) 1 sigma* RPO (pCi/g) 1 sigma* 
-------------- ---------- --------- -------- --------- ---------
Soll 67700 4900 
Soll 452 33 
Soil Duplicate 461 34 1.8 

Matrix Spike 46.3 3.6 49.5 2.5 
Blank O. 1 0. 02 
Blank duplicate 0.3 0.04 ~ 
Blank Spike Used to detennine batch yield 

Minimum detectable activity for a sample Is approximately 0.06 pCi/g. 

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

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

Spike Nol"lllllized 
X Rec. X Yield** 

--------- ---------
.• . 

• 

93 .5 

103.5 



TRITIUM ANALYSIS RESULTS 

The 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, was used 
as a correction factor for the other analyses in that batch. (This factor is 
F

9
, 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± 351 
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 very meaningful. 

These results have been delayed due to malfunction of both the Beckman 
LSC system in 329 building and the backup Packard LSC system in 325 building. 

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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WHC 
Sample I 

801569 
B015Hl 
B015K3 

Project 
Sample ID 

.92-00306-K-1 
92-00358-K-1 
92-00921-K-1* 
92-00921-K-Z* 
92-00921-K-5* 
92-00921-K-4* 

TABLE 15 : TRITIUM ANALYSIS FOR TASK Z & 4 
SDG #8 

Tritium +/-
Sample Type (pCi/g) 1 sigma RPO 
------------ --------- --------- ---------
Soil 16 3 
Soil Z3 3 
Soil 56 4 
Duplicate 37 3 41 
Blank <4 * 
Method Spike Used to Determine Batch Yield 

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

Approximate Detection Limit• 10 pCi/g (variations occur due to actual sample size) 
* Not samp 1 es 1 n the SDG but reported for QC purposes ,., 
* Based on 0.3 g sample size 

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

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

75 * 



TOTAL ORGANIC CARBON ANALYSIS RESULTS 

Samples 92-0306 (B01569) and 92-0358 (B015Hl) 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 calculations. 

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 sample 
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 mo~e 
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 value is not an indicator of instrument 
sensitivity, and should not be considered as an indication of the true 
instrument detection limit. If the instrument were operated in a carbon-free 
atmosphere, a lower blank value could be observed. It is not possible to 
determine 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 quantifi~ation 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 determined 
during the analyses. This "method detection limit" is defined as three times 
the standard deviation of the blank values. 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. At 10 minutes {normal run time) this value was less than 1 
ug C. The nature of the sample required that the run time be extended to 30 
minutes to oxidize all organic carbon present. While consecutive blank 
determinations met the 0.5 ug carbon blank criterion at 10 minutes, previous 
blank determinations under similar circumstances did not meet this criterion 
when extended to 30 minutes. Therefore, the blank value used was determined 
by extending out the second of consecutive blank determinations to 30 minutes, 
after the blank criterion was met for consecutive runs at 10 minutes. later 
blank determinations that met the 9.s ug carbon criterion at 10 minutes did 
not meet this criterion at 30 minutes, and were found to have method detection 
limits of -1-3 ug Cat 30 minutes. Organic carbon contained in these samples 
proved to be well above these higher detection limits, and the affect of these 
higher detection limits is considered negligible on the reported results. 

The samples were analyzed in duplicate as specified in TI-200BP-1-96 and 
TI-200BP-l-99. The relative percent differences, estimates of relative 
standard deviation, were 5% and 10%. This variability is mostly attributed to 
the inherent heterogeneity of the soil sample received. It should be noted, 
however, that the remote possibility of analytical error cannot be completely 
eliminated based on existing data. 

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 96.2% and 97.4%. The average recovery 
was 96.8% with a relative percent difference of less than 1%. The conclusion 
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is that precision from this set of data is± 11 relative and a bias (accuracy) 
of -31 on the average . The reported values~ 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 both samples. 
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Soll Sampl es 

WHC Sample I 

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

801569 

801569 

801569 

801569 

8015Hl 

8015Hl 

8015Hl 

8015Hl 

PNL ALO I 

----------

92-0306-1 

92-0306-2 

92-0306-3 

92-0306-4 

92-0358-1 

92-0358-2 

92-0358-3 

92-0358-4 

Sample Type 

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

Sample 

Dupl icate 

Standard 

Blank 

Sample 

Dupl icate 

Standard 

Blank 

TABLE 16 : TOTAL ORGANIC CARBON ANALYSIS OATA FOR TASKS 2 & 4 
SDG 18 

Sample 
wt . g 

---------

0.471 

0.05347 

0.04076 

0.0653 

ug C 
Results 

--------

65 .5 

76 .4 

15.3 

36.9 

54 .9 

15 .3 

ug C In 
Sample 

--------

50 .2 

61.1 

21.6 

39.6 

mg/Kg 
Sample 

1100 

' 1180 

547 

626 

RSD (X) 
Dups 

--------

,5 

10 

Total Organic Carbon by PNL Procedure 7-40 .37, on Instrument WA92040 , 

325 Bldg., rm 701 . Dat a report ed f rom LRB 52996 , pp 142-44 & 150. 

X rec . 
spike 

--------

96.8 

96.8 

Date 
Received 

---------

10-08-91 

10-08-91 

10-11-91 

10-11-91 

Date 
Analyzed 

----------

10-15-91 

10-15-91 

10-15-91 

10-15-91 

10-15-91 

10-15-91 

10-15-91 

10-15-91 

·, .. _J;':) 
a-,.... 

c...,.,i 
,...s:;::. 
'..o 
---~- i 

t -'D 
~"'I 

....,.0 



VOLATILE ORGANIC COMPQUND ANALYSIS REPORT 

Analysis of two soil samples and two spiked soil samples for volatile 
organic compounds by gas chromatography/mass spectrometry (6C/MS) is the 
subject of this report. 

SAMPLE DESCRIPTION 

Sample ID 
B015Hl 
B015HlMS 
B015HlMSD 
801569 

ACL Lab Number 
92-00358 
92-00358MS 
92-00358MSD 
92-00306 

The samples, B015Hl, and 801569, were received in the 325 Building on 
10/11/91, and 10/08/91, respectively. 

SAMPLE PREPARATION 

One gram aliquots of the samples were transferred to 20 ml pre-cleaned 
VOA vials, and accurately weighed. The samples were serially dissolved in 5ml 
of lab water, then added 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. Samples were analyzed 
within the 10 day hold time. 

ANALYSIS METHOD 

• 6C/MS procedure: 
• 6C/MS instrumentation: 
• 6C/MS location: 

OUAL ITV CONTROL 

PNL-AL0-335. 
HP-5890/5970 6C/MS (WB46864). 
Lab 327-A, 325 building. 

Quality control procedures specified for this method were followed. 
While these forms are all included in this report, the quality assurance 
performance requirements are summarized below: 
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Form Information co11111ents 

2A Surrogate Recovery Meets all requirements. 

3A MS/MSD Recovery Meets all requirements. 

4A Method Blank Sunmary 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 . 

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 

>VB401 
>VB402 
>VB403 
>VB404 
>VB405 
>VB406 
>VB407 
>VB408 
>VB409 

Sample Number 

92-00358 
92-00358 DUP 
92-00358 MS 
92-00358 MSD 
92-00306 
92-00306 DUP 

Sample Analyzed 

Mass Calibration/Tune Check 
Daily Calibration 
Method Blank 
B015Hl 
BOlSHl DUP 
B015Hl MS 
BOlSHl MSD 
B01569 
B01569 DUP 

Lab data are also maintained as follows: 

Activity LRB Number Page Number 

GC/HS injection log BNW-52907 86-87 
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RESULTS 

CLP Target Compounds: The attached IA Forms show that volatile target · 
compounds, Acetone and 2-Butanone, were observed in sample 92-00306 above the 
Contract Required Quantitation Limits, (CRQL's). Acetone and 2-Butanone were 
also observed in the blank, and 92-00358, but they were below the CRQL. 
Hence, these compounds are "B-flagged". 1,1,1-Trichloroethane was observed at 
the CRQL in sample 92-0358DUP, and below the CRQL in samples 92-00358, 92-
00358 MS, 92-00358 MSD, and 92-00306. 

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

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

"O" Flag 

u 

J 

B 

X 

D 

E 

Definition 

lndicates ~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 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 

Lab Name:BATTELLE-PNL Contract:------
I BOl5G9 

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

Matrix: (soil/water) SOIL Lall Sample IO: 92-00306 

Sample wt/vol: l.121 (g/mL) G Lall File ID: >VB408 

Laval: (low/mad) LOW 

% Moisture: not dee. 3.0 

Column: (pack/cap) CAP 

Date ReceivP.d: l0/08/91 

Date An~lyzed: l0/14/91 

Dilution Factor: 1.00000 

-.. ·-

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

74-87-3---------Chloromethane 46. 
74-83-9---------Bromomethane 46. 
75-0l-4---------Vinyl Chloride 46. 
75-00-3---------Chloroethane 46 . 
75-09-2---------Methylene_ Chloride 23. 
67-64-l---------Acetone 83 . 
75-15-o---------carbon Disulfide 23 . 
75-35-4---------l,l-Dichloroethena 23 . 
75-34-3---------l,l-Dichloroethane 23. 
540-59-0--------1,2-oichloroethene_(total)_ 23 . 
67-66-3---------Chloroform 23. 
101-02-2--------1,2-Dichloroethane 23. 
78-93-3---------2-Butanone 53. 
71-55-6---------l,l,l-Trichloroethane 7. 
56-23-5---------carbon Tetrachloride 23. 
108-05-4--------Vinyl Acetate 46 . 
75-27-4---------Bromodichloromethane 23. 
78-87-5---------l,2-Dichloropropane 23. 
10061-0l-5------cis-l,3-Dichloropropene 23 . 
79-01-6---------Trichloroethene 23 . 
124-48-l--------Dibromochloromethane 23 . 
79-00-5---------1,l,2-Trichloroethane 23. 
71-43-2---------Benzene 23. 
10061-02-6------trans-l,3-Dichloropropene __ 23. 
75-25-2---------Bromoform 23. 
ioa-10-1--------4-Methyl-2-pentanone 46 . 
591-78-6--------2-Hexanone 46. 
127-18-4--------Tetrachloroethene 23 . 
79-34-5---------l,l,2,2-Tetrachloroethane __ 23. 
108-88-3--------Toluene 23. 
108-90-7--------Chlorobenzene 23 . 
100-41-4--------Ethylbenzene 23 . 
100-42-5--------styrene 23. 
133-02-7--------Xylene (total) 23 . 

FORM I VOA 

.. .. , .. · . . . 
. . . ;: :: . 

:·. • . . .. .•·· .. • ··, 
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lE EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name:BATTELLE-PNL 
I B015G9 

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

Contract:-----­

SAS No. : ----- SDG Ne.: ------

Matrix: (soil/water) SOIL Lab Sample ID: 92-00306 

Sample wt/vol: l.1211 (g/mL) g Lab File ID: >VB408 

Level: ( low/med) LOW 

t Moisture: not dec.-3.C 

Column: CAP 

NWDber TICS found: 

CAS NUMBER 

0 

COMPOUND NAME 

Date Received: 10/08/91 

Date Analyzed: 10/14/91 

Dilution Factor: 1.00 

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

RT EST. CONC. 
===•••••naaaam •••a=•~•a=a:m•=••=a===m:aaa: =ma=•• ••=•••••aa--•= 

l. 
2. 
3. 
4. 
5. 
6. , 

7. 
8. 
9. 

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

FORM I VOA-TIC 

. . ~· .. 

. •, - :-.•,• · ,. 

·-.;:· 
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lA EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name:BAT'l'ELLE-PNL Contract:------
I B015Hl 

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

Matrix: (soil/water) SOIL Lab Sample ID: 92-00358 

Sample wt/vol: 0.9431 (g/mL) G Lab File ID: >VB404 

Level: {low/med) LOW 

\ Moisture: not dee. 3.3 

Column: (pack/cap) CAP 

Date Received: 10/11/91 

Date Analyzed: 10/14/91 

Dilµtion Factor: 1.00000 

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

74-87-3---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl Chloride 
75-00-3---------Chloroethane 
75-09-2---------Methylene_ Chloride 
67-64-1---------Acetone 
75-15-o---------carbon Disulfide 
75-35-4---------1,l-Dichlcroethene 
75-34-3---------l,l-Dichloroethane 
540-59-o--------l,2-Dichloroethene_(total)_ 
67-66-3---------Chlorcform 
101-02-2--------1,2-oichloroethane 
78-93-3---------2-Butanone 
71-55-6---------l,l,l-Trichloroethane 
56-23-5---------carbon Tetrachloride 
108-05-4--------Vinyl Acetate 
75-27-4---------Brcmcdichloromethane 
78-87-5---------1,2-oichl9ropropane 
10061-0l-S------cis-l,3-Dichlcropropene 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-oo-s---------l,l,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-l,3-Dichloropropene __ 
75-25-2---------Brcmoform 
108-10-1--------4-Methyl-2-pentanone 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachloroethene 
79-34-5---------1,1,2,2-Tetrachloroethane __ 
108-88-3--------Toluene 
108-90-7--------Chlorobenzene 
100-41-4--------Ethylbenzene 
100-42-5--------styrene 
133-02-7--------Xylene 

. .. .... .. 

(total) 

FORM I . VOA 
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55. 
55. 
55. 
55. 
28. 
28. 
27. 
27. 
27. 
27. 
27. 
27. 
35. 
8. 

27. 
55. 
27. 
27. 
27. 
27. 
27. 
27. 
27. 
27. 
27. 
55. 
55. 
27. 
27. 
27. 
27. 
27. 
27. 
27. 

; .·· .... 
··• •.· •··· 
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Q 
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u 
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u 
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u 
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u 
u 
u 
u 
JB 
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u 
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u 
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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 
TENTATIVEL¥ IDENTIFIED COMPOUNDS I B015Hl 

Lab Name:BATTELLE-PNL 

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

Matrix: (soil/water) SOIL 

Sample wt/vol: 0.9431 (g/mL} g 

Level: ( low/med} LOW 

\ Moisture: not dec.-~~J 

Column: CAP 

Number TICs found: 

CAS NUMBER 

0 

COMPOUND 

contract:--- ---

SAS No.: ----- SDG No.: ------
g 

Lab Sample ID: 92-003~t-R ll/-t/11 

NAME 

Lab File ID: >VB404 

Date Received: l0/11/91 

Date Analyzed: 10/14/91 

Dilution Factor: 1.00 

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

RT EST. CONC. Q 

---------------- ---------------~----------- •~••a••• ------------- ••••m 
l. ---2. ---3. ---
4. ---s. ---

. 6. : ---7. ---s. ---9. ---10. ---
ll. ---12. ---13. ---14. ---15. ---16. ---17. ---18. ---19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

FORM I VOA-TIC 1/87 Rev • 
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9611349? .. 19?7 

SEMI-VOLATILE ORGANIC ANALYSIS 

Analysis of two 200-BP-l samples for semivolatile organic compounds by 
gas chromatography/mass spectrometry (GC/MS) is the subject of this report. 

SAMPLE DESCRIPTION AND PREPARATION 

Sample ID 

METHOD BLANK 
8015Hl 
8015Hl DUP 
B015Hl MS 
B015Hl MSD 
B01569 
B01569 DUP 

ACL Lab Number 

92-00358-E-4 
92-00358-E-l 
92-00358-E-l D 
92-00358-E-2 
92-00358-E-3 
92-00306-E-l 
92-00306-E-l D 

B01569 was received 10/08/91, and B015Hl on 10/11/91, both in good 
condition. Extractions and sample ~preparations were accomplished on the 
method blank, samples and spiked samples under the following conditions: 

• 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 (WB46867) 
• GC/MS location: lab 325, 325 building. 

Screening analyses were performed on these samples using the GC/MS on 
xlOO diluted samples. These results indicated that concentration of the 
samples could be conducted according to procedure, and that a dilution would 
not be necessary. However, sample B01569 could not be evaporated to the 
prescribed volume, so it was diluted by a factor of two. 
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96 ~349?.19?8 

DUALITY CONTROL 
The QC features in the analytical procedure were followed as described 

below. Holding time requirements for both the extractions and analyses were 
met. The following lists the attached CLP forms that relate to QC and 
su11111arizes the QC results. 

Form Information Co11111ents 

20 Surrogate Recovery Met requirements. One surrogate, 2-
Fluorophenol, was not integrated as 
discussed below in this section. 

30 MS/MSD Recovery Met requirements. 

48 Method Blank Summary Met method blank requirements . 

58 Tune/Mass Calibration Met requirements. 

68,C Initial Calibration Met requirements . 

78,C Daily Calibration Met requirements. 

88,C Internal Standards Met requirements. 

The 2-Fluorophenol was not integrated because its retention time 
decreased sufficiently so that all of the peak was not scanned by the mass 
spectrometer {MS). Analysis of the sample was repeated the following day with 
MS scanning started earlier. The 2-Fluorophenol was present at 82% recovery. 
That analysis is not used in this report since it fell 6-minutes outside the 
12-hour analysis time limit. 

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

File Name Sample Number 

>XC401 
>XC402 
>XC403 92 -358/306-E-4 
>XC405 92-00358-E-l 

Sample Analyzed 

DFTPP mass calibration 
Daily calibration 
Method blank 
B015Hl 
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>XC406 
>XC407 
>XC408 
>XC409 
>XC410 

96 ~349? .. 19?9 

92-00358-E-10 
92-00358-E-2 
92-00358-E-3 
92-00306-E-l 
92-00306-3-10 

8015Hl DUP 
8015Hl MS 
8015Hl MSD 
801569 
801569 DUP 

Laboratory data is maintained as follows: 

Actiyity Page Number 

• 6C/MS injection log 

LRB Number 

BNW-53728 16 

• Extraction bench sheet: filed with data in the ACL/ALO records center 
• 6C/MS hard copy data, sample report: filed with data in the ACL/ALO 

records center 

RESULTS 

CLP Target Compounds: As seen in the attached 1B,C Forms for sample 
B01569, only one target compound was found, Di-n-butylphthalate (410 and 460 
ug/Kg), and that compound was in the blank at an acceptable concentration of 
300 ug/Kg. Di-n-butylphthalate was also found in B01569 at 740 and 350 ug/Kg. 
Di-n-octylphthalate was also in B001569 at 47 and 46 ug/Kg, considerably lower 
than the quantitation limit. These two phthalate compounds are-common 
contaminants from plastics. 

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

"0" Flag 

u 

J 

B 

Definition 

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

Indicates an estimated value for target and 
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. 
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X 

D 

E 

A 

96~349i'.19BO 

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. 

Jentatjvely Identifjed 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 t_he 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. 

There were four TIC's found in the blank. These were also found in 
sample B015Hl. In the duplicate for B015Hl, there was an additional TIC, an 
ester of hexanedioic acid. This ester and the triphenylphosphine oxide are 
probably contaminants from the laboratory renovation in progress. In sample 
B01569, the four contaminants were present in addition to six other TIC's. 
The alkane TIC's appeared to be both straight and branched chain. 

The TIC content in both samples is less than 1% of the organic carbon as 
determined in the TOC (total organic carbon) analyses (-1200000 ug/Kg for 
B01569 and -500 ug/Kg for BOISHI), which is too low to account for the 
inability to concentrate sample B01569 down to the prescribed volume. In 
addition, performance of any sort of an organic constituent characterization 
by gas chromatographic methodologies is very unlikely because of the suspected 
non-volatility of the organics. Such a characterization wtll require liquid 
chromatographic methodologies. 
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96~349? .. 19BI 
1B EPA SAMPLE NO . 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B015Hl 
Lab Name:BATTELLE-PNL Contract:-------

Lab Code:------- Case No.: ------ SAS No.: ------ SOG 
• 8 /Z•~'f/ h//~ 

No. : ------ l"'WT 

. . j Matrix: (soil/water) SOXL 
. . ·) 

Lab Sample ID: 92-358-E-l 

Sample wt/vol: 29.7 (g/mL) G Lab Fi.le ID: >XC405 

· Level: (low/med) LOW 

\ Moisture: not dec.3.4 

Extraction: (Sept/Cont/Sonc) 

dee. --

SONC 

pH:8.5 

Data Received: 10/11/91 

Date Extracted:10/17/91 

Date Analyzed: 11/24/91 

Dilution Factor: 1.00000 C:PC Cleanup: (Y/N) N 

.... ;. 

: -.~· 

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

108-95-2--------Phanol 
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-s1-6--------Benzyl_alcohol 
95-50-1---------1,2-Dichlorobenzene 
95-48-7---------2-Methylphenol 
3963B-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-9l-l--------bis(2-Chloroethoxy)methane 
120-BJ-2--------2,4-Dichlorophenol -
120-s2-1--------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-Hethylnaphthalene 
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--------oimethylphthalate 
208-96-8--------Acenaphthylene 
606-20-2--------2,6-Dinitrotoluene 

- , -.. .. •·-.• .•, 

' t . . ':' :· ·· 

·-··:f: · •. ·: 
: ._. ,.·. 

FORM I sv-1 

: ' , . ·'' 

91 

•. 

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

1700. 
35() . 
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 
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- lC EPA SAMPLE NO . 

~-' '•• 
,_ . ·. · .. ~. 
, . .. · '· j 

• · SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Contract:----~--
I B0l5Hl 

" ;. Lab Name: BATTELLE-PNL 
: . '. { 
. . ! 

.. : Lab Code: ------- Case No.: SAS No.: ------
8 /%•l•'I/ tll/ 

SDG Not : ------ ~ 

Matrix: (soil/water) SOIL Lab Sample ID: 92-358-E-l 

Sample wt/vol: 29.7 (g/mL) G Lab File ID: >XC405 

. - . Level: (low/med) LOW Date Received: lO/ll/91 

Date Extracted:10/17/91 

Date Analyzed: ll/24/91 

Dilution Factor: 1.00000 

I Moisture: not dec.3.4 

Extraction: (Sept/Cont/Sonc) 

dee. -­

SONC 

, GPC Cleanup: (Y/N) N pH:8.5 
' ., CONCENTRATION UNITS: 

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

99-09-2---------3-Nitroaniline __ .. _____ _ 
83-32-9---------Acenaphthene _______ _ 
51-28-5---------2,4-Dinitrophenol _____ _ 
100~02-1--------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-l--------4, 6-Din i tro-2 -methyl phenol_ 
86-30-6---------N-Nitrosodiphenylamine (l)_ 
101-55-3--------4-Bromophenyl-phenylether __ 
118-74-1--------Hexachlorobenzene _____ _ 
87-86-s----~----Pentachlorophenol _____ _ 
ss-01-s---------Phenanthrene 
120-12-1--------Anthracene --------
84-74-2---------oi-n-butylphthalate ____ _ 
206-44-0--------Fluoranthene _______ _ 
129-oo-o--------Pyrene __ ..,....,,_.,.........,.... ____ _ 

:~::::i:::::::::~~;r:~1~~r~~~~~~;t~~-n-.---
56-55-3---------Benzo(a)anthracene ---
218-01-9--------Chrysene,,_--------­
ll7-Bl-7--------bis(2-Ethylhexyl)phthalate 
117-84-o--------Di-n-octylphthalate ____ -_-
205-99-2--------Benzo(b)fluoranthene ___ _ 
201-oa-9--------Banzo(k)fluoranthene ___ _ 
S0-32-a---------Benzo(a)pyrene~------
193-39-5--------Indeno(l,2,J-cd)pyrene 
53-70-3---------Dibenz(a,h)anthracene ---
191-24-2--------Benzo(g,h,i)perylene ___ _ 

--

1700. 
350. 

1700. 
1700. 

350 ; 
350. 
350. 
350. 
350. 

1700. 
1700. 

350 . 
350. 
350. 

1700. 
350. 
350. 
410. 
350. 
350 . 
350. 
700 . 
350. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 

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

B 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

. 

(l) - Cannot be separated from Diphenylamine 

FORM I sv-2 l/87 Rev. 
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96ij349? .. 19B3 
lF 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO • 

-------· 
j Lab Nama:BATTELLE-PNL· Contract:-------

I B015Hl I . 
B ____ t_L_-1--4.1.I tr/IV . ,·, 

.·· : Lab Coda: -------··.< 
Case No.: SAS No.: ------ SOG No.•: r 

':1 
1 Matrix: (soil/water) SOIL Lab Sample IO: 92-358-E-l 
•; 

Sample wt/vol: 29.7 (g/mL) G 

Level: (low/med) LOW 

\ Moisture: not dec.3.4 

Extraction: · (Sepf/Cont/Sonc) 

GPC Cleanup: (Y/N) N 

dee. -- · 

SONC 

pH:8.5 

Lab File IO: >XC405 

Date Received: 10/11/91 

Date Extracted:10/17/91 

Date Analyzed: 11/24/91 

Dilution Factor: 1.00000 

Number TICS found: 4 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

CAS 

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

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

_ .. ,_ ... 

. -... -

NUMBER ---
791286 

COMPOUND NAME 

----------------------------Unknown 
Unknow-n 
Phosphine 
Unknown 

oxide, triphenyl-
& , 

FORM I SV-TIC 

,' .. .. 

93 

RT --------4.39 
5.36 

34.65 
5.11 

. 
EST. CONC. Q 

••••••--m•• -----1300. JB 
390. JB 
340. JB 
710. JB 

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

---
------I ----------------------
---
------------------

1/87 Rev. 
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96 ~ 349? .• I 9B~ 
18 EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name:BATTELLE-PNL Contract:-------
I B01!5G9 

·-~ Lab Code: -------
'• 

case No.: ------ SAS No.: ------
a IZ-.Z~/ ._H 

SDG No•. : Gr!----- ,,_,, 
Matrix: (soil/water) SOIL Lab Sample IO: 92-306-E-l 

Sample wt/vol: 30.6 (g/mL) G Lab File ID: >XC409 

Level: (low/med) LOW 

t Moisture: not dec.3 

Extraction: (Sepf/Cont/Sonc) 

GPC Cleanup: (Y/N) N 

dee. --

SONC 

pH:6.5 

Date Received: 10/08/91 

Date Extracted:10/17/91 

Date Analyzed: 11/24/91 

Dilution Factor: 2.00000 

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,J-Dichlorobenzene 
106-46-7--------1,4-Dichlorobenzene 
100-s1-6--------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 

•, 

· 1:._:\~/ 

..... -.· .. : .... 
.. ,' . 

·. :· ..... 
:·:.: .... . ,. • · .. .... .. ... . 
·: . •.· 

FORM I sv-1 

101 

670. 
670 . 
670. 
670. 
670 . 
670. 
670. 
670. 
670. 
670. 
670. 
670. 
670. 
670 . 
670. 
670. 

.S400. 
670. 
670. 
670. 
670. 
670. 
670. 
670. 
670. 
670. 
670. 

3400. 
670. 

3400. 
670. 
670. 
670. 

., .. ,.,: 

. : ·_:_ ( 

·.· .. .. : 1 

Q 

u D 
u D 
u D 
u D 
u D 
u D 
u D 
u D 
u D 
u D 
u D 
u D 
u D 
u D 
u D 
u D 
u D 
u D 
u D 
u D 
u D 
u D 
u D 
u D 
u D 
u D 
u D 
u D 
u D 
u D 
u D 
u D 
u D 
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96~3~9i' .. 19BS 
lC EPA SAMPLE NO. 

Lab Name:BA'rl'ELLE-PNL 

• SEMIVOLATILE ORGANICS ANALYSIS I DATA SHEET 

Contract : ------

---:-----· 
B015G9 I 

Lab Code : ------- case No.: SAS No.: ------ SDG Ncr.: ~--..IJ.:~~ Pf/ 

Matrix: (soil/water) SOIL Lab Sample ID: 92-306-E-l 

-' Sample wt/vol: 30.6 (g/mL) G Lab File ID: >XC409 

Level: (low/med) LOW 

I Moisture: not dec.3 

Extraction: (Sept/Cont/Sonc) 

GPC Cleanup: (Y/N) N 

dee. --

SONC 

pH:6.5 

Date Received: 10/08/91 

Data Extracted:10/17/91 

Date Analyzed : 11/24/91 

Dilution Factor: 2.00000 

CAS NO. COMPOUND 
CONCENTRATION UNI~g: 
(ug/L or ug/Kg) ug/Kg 

99-09-2---------3-Nitroaniline 
83-32-9---------Acenaphthene 
51-28-5---------2,4-Dinitrophenol 
100-02-1--------4-Nitrophenol 
132-64-9--------Dibenzofuran 
121-14-2--------2,4-Dinitrotoluene 
84-66-2---------oiethylphthalate 
7005-72-3-------4-Chlorophenyl-phenylether_ 
86-73-7---------Fluorane 
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--------Haxachlorobenzene 
87-86-5------~--Pentachlorophenol 
85-01-8---------Phenanthrene 
120-12-1--------Anthracene 
84-74-2---------oi-n-butylphthalate 
206-44-0--------Fluoranthene 
129-00-0--------Pyrene 
85-68-7---------Butylbenzylphthalate 
91-94-1-----~---3,3'-Dichlorobenzidine 
56-55-3---------Benzo(a)anthracene 
218-01-9--------Chrysene 
ll7-Bl-7--------bis(2-Ethylhexyl)phthalate_ 
117-84-o--------oi-n-octylphthalate 
205-99-2--------Benzo(b)fluoranthene 
207-08-9--------eenzo(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--~-----eenzo(g ,h, i) perylene 

. (l) - Cannot be separated from Diphenylamine 

FORM I sv-2 

hj/]}Ji· 
-·"'.···· ·· 

1-
. ' . : . .- ; ... ; .• -. 

• '. - 1: ... · -

. .. ,._ 102 
I ' .. . 

3400. 
670 . 

3400 . 
3400. 

6"70 . 
670 . 
670. 
670 . 
670 . 

3400. 
3400 . 

670 . 
670 . 
670 . 

3400 . 
670. 
670 . 

. 740. 
670 . 
670. 
670. 

1300 . 
670 . 
670. 
670. 

47 . 
670. 
670. 
670 . 
670. 
670 . 
670 . 

·• i: 

·: \}::IL 
:?))(· 

-• ·:· : ; 

.. \ .-::· 

Q 

U D 
U D 
U D 
U D 
U D 
U D 
U D 
U D 
U D 
U D 
U D 
U D 
U D 
U D 
U D 
U D 
U D 

BO 
U D 
U D 
U D 
U D 
U D 
U D 
U D 
J D 
U D 
U D 
U D 
U D 
U D 
U D 
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9611349? .. 19ll6 
lF EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name:BATTELLE-PNL Contract:-------
I B015G9 

Lab -Code: ------- Case No.: ------ SAS No.: ------ . ~--'~~~-',,/ ~ SDG No.: 

Matrix: (soil/water) SOIL Lab Sample ID: 92-306-E-l 

sample wt/vol: 30.6 (g/m.L) G Lab File ID: >XC409 

Level: (low/med) LOW 

I Moisture: not dec.3 

Extraction: (Sept/Cont/Sonc) 

GPC Cleanup: (Y/N) N 

dee. -­

SONC 

pH:6.5 

Date Received: 10/08/91 

Date Extractad:10/17/91 

Date Analyzed: 11/24/91 

Dilution Factor: 2.00000 

Number TICS tound: 10 

NUMBER COMPOUND NAME 

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

RT EST. CONC. _, __ ------ m••••••••••m••••--•••••• -------- -------------1. 
2. 
3. 
4. 
5. 
6. 
7. 
a. 
9. 

10. 
791286 

Unknown 
Unknown 
Unknown 
Unknown Alkana 
Unknown Alkana 
Unknown Alkana 
Unknown Alkana 
Unknown 
Phosphine oxide, 
Unknown 

4.37 1600. 
5.34 400. 
5.62 310. 

12.58 330. 
13.17 410. 
14. 76 460. 
15 •. 73 420. 
19.56 1600. 

triphenyl- 34.64 430. 
5.10 860. 

11. ______ -------------- ---- -------
12. ______ -------------- ---- -------
13 ·------ -------------- ---- -------
14. ______ -------------- ---- -------
15. ______ -------------- ---- -----------
16. ______ -------------- ---- -------
17 • ______ --------------18 . ---- -------

19. ______ --------------20. ---- -------

21. ______ -------------- ---- -------
22. ______ --------------23. ----
24. -------

25. ______ -------------- ---- -------
26. ______ -------------- ---- -------
27 . ______ -------------- ---- -------
28. ______ --------------29. ---- -------

30. ______ -------------- ---- -------

Q ~---
JB 
JB 
J 
J 
J 
J 
J 
J 
JB 
JB 

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

------
FORM I SV-TIC 1/87 Rev • 
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96~349i'.19B7 

PCB/PESTICIDE ANALYSIS RESULTS 

SAMPLE ANALYSIS REPORTED 

Analysis of two, 200-BP-l samples consisting of sample delivery group 
eight (SDG No. 8) for pesticides and PCBs (Aroclors) by gas 
.chromatography/electron capture detection (GC/ECD) is the subject of this 
report. 

SAMPLE DESCRIPTION AND PREPARATION 

Sample IP 

B01569 
B01569 Duplicate 
B015Hl 
B015Hl Duplicate 
B015Hl MS 
B015Hl MSD 
Method Blank 

ACL Lab Number 

92-00306-P-l 
92-00306-P-10 
92-00358-P-l 
92-00358-P-10 
92-00358-P-2 
92-00358-P-3 
92-00358-P-4 

The samples were received in good condition on 10/08/91 and 10/11/91 
respectively. Extractions of both samples and spiked samples were performed 
on 10/17 /91. 

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

temperature 

ANALYSIS METHOD 

-PNL-AL0-347. 
Lab 302, 325 building 
Sonication, low level, soil 
4°C(±2°) 

• GC/ECD procedure: PNL-AL0-346. 
• GC/ECD instrumentation:HP-5890 (WB60701) 

. • GC/ECD location: 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. 

The GC/ECD used for analysis employed 0.53 megabore capillary columns for 
both primary and confirmation analysis. 

107 



DUALITY CONTROL 

In addition to the result forms (10) the QC features in the analytical 
procedure were fol lowed as descri bed . The fol l owi ng l i sts the attached CLP 
forms that relate to QC and su11111arizes the QC results . 

Note : 

form Information Co11111ents 

2F Surrogate Recovery Meets all requirements . 

3F MS/MSD Recovery Meets all requirements. 

4C Method Blank Su11111ary Did not meet 20% criteria. 

80 Evaluation Standards Meets all requirements 

SE Retention Time Summary Meets all requirements. 

9 Standards Summary %0 exceeded limits for one compound 
"- Methoxychlor. 

10 Identification Summary Meets all requirements . 

(1) All holding times were met. 

(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 "Retention Time Determination Form" in 
place of the forms 8 and 9 for the confirmatiory analysis. The 
spreadsheet is included in this package to assist in the confirmation 
of the reported results. 

Laboratory data is maintained in as follows: 

Activity LRB Number Page Number 

0 · GC/ECD injection log BNW-53202 65-66 

e Extraction bench sheet : filed with data i n the ACL/ALO 
records center 

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

108 



96~349? .. 19B9 

Within the raw data, true "hits" are labeled manually or circled on the 
area su11111ary report associated with each sample chromatogram. False "hits" 
are manually lined out , that page is then initialled and dated . 

RESULTS 

As indicated on the attached ID Forms, in sample B01569 target compounds 
found were Endosulfan II (17.1 ug/Kg), and Aroclor 1254 (313.2 ug/Kg) . Each 
of the analytes found were above the contract required quantitation limit 
{CRQL). The following defines the Q-flags in the Form l's. 

"0" Flag 

u 

B 

D 

E 

C 

Definition 

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

&. 

Indicates compound was found in the blank. 

Indicates analysis was performed on a diluted sample. 

Indicates that quantitation was outside of· the 
calibration range. 

Indicated results were confirmed by GC/MS analysis. 
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lD EPA SAMPLE NO . 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name : Battelle PNL Contract: 

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

Matrix: (soil/water) Soil 

Sampl e wt/vol: 30.6 (g/mL) g 

Level : (low/med) LOW 

% Moisture: not dee. 3.01 

Extraction: (SepF/Cont/Sonc) 

GPC Cleanup: (Y/N) N 

dee.---­

Sonc 

pH: 6. 5 

B01SG9 

SDG No.: 8 

Lab Sample ID: 92-00306-P-l 

Lab File ID : 

Date Received : 10/08/91 

Date Extracted:10/17/91 

Date Analyzed: 11/28/91 

Dilution Factor : 1.00000 

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

319-84-6--------alpha-BHC 8 . 0 u 
319-85-7--------beta-BHC 8.0 u 
319-86-8--------delta-BHC 8.0 u 
58-89-9---------gamma-BHC (Lindane) 8.0 u 
76-44-8---------Heptachlor 8.0 u 
309-00-2--------Aldrin 8.0 u 
1024-57-3-------Heptachlor epoxide 8.0 u 
959-98-8--------Endosulfan I 8.0 u 
60-57-1---------Dieldrin 16.0 u 
72-55-9---------4,4 1 -DDE 16.0 u 
12-20-s---------Endrin 16.0 u 
33213-65-9------Endosulfan II 17.1 
72-54-8---------4,4 1 -DDD 16 . 0 u 
1013-07-8-------Endosulfan sulfate 16.0 u 
50-29-3---------4,4'-DDT 16.0 .u 
72-43-5--------- Methoxychlor 80.0 u 
53494-70-s------Endrin ketone 16.0 u 
5103-71-9-------alpha-Chlordane 80.0 u 
5103-74-2-------gamma-Chlordane 80.0 u 
8001-35-2-------Toxaphene 160.0 u 
12674-11-2------Arochlor-1016 80 . 0 u 
11104-28-2------Arochlor-1221 80.0 u 
11141-16-5------Arochlor-1232 80.0 u 
53469-21-9------Arochlor-1242 80.0 u 
12672-29-6------Arochlor-1248 80 . 0 u 
i l097-69-l------Arochlor-1254 313.2 
11096-82-5------Arochlor-1260 160 . 0 u 

FORM I PEST 1/89 Rev . 
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96 ~ 349? .. 19~~ I 
10 EPA SAMPLE NO. 

PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: Battelle PNL Contract: 

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

Matrix: (soil/water) Soil 

Sample wt/vol: 29.7 (g/mL) g 

Level: (low/med) LOW 

% Moisture: not dee. 3.4 

Extraction: (SepF/Cont/Sonc) 

GPC Cleanup: (Y/N) N 

dee.----

Sonc 

pH: 8. 5 

I BOlSHl 

SDG No.: 8 

Lab Sample IO: 92-00358-P-l 

Lab File ID: 

Date Received: 10/11/91 

Date Extracted:10/17/91 

Date Analyzed: 11/28/91 

Dilution Factor: 1.00000 

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

319-84-6--------alpha-BHC 8.0 u 
319-85-7--------beta-BHC a.a u 
319-86-8--------delta-BHC a.a u 
58-89-9---------gamma-BHC (Lindane) a.a u 
76-44-8---------Heptachlor 8.0 u 
309-00-2--------Aldrin 8.0 u 
1024-57-3-------Heptachlor epoxide 8.0 u 
959-98-8--------Endosulfan I a.a u 
60-57-1---------Dieldrin 16.0 u 
72-55-9---------4,4 1 -DDE 16.0 u 
12-20-s---------Endrin 16.0 u 
33213-65-9------Endosulfan II 16.0 u 
72-54-8---------4,4'-DDD 16.0 u 
1013-07-8-------Endosulfan sulfate 16.0 u 
50-29-3---------4,4 1 -DDT 16.0 u 
72-43-5---------Methoxychlor so.a u 
53494-70-5------Endrin ketone 16.0 u 
5103-71-9-------alpha-Chlordane so.a u 
5103-74-2-------gamma-Chlordane so.a u 
8001-35-2-------Toxaphene 160.0 u 
12674-11-2------Arochlor-1016 80.0 u 
11104-28-2------Arochlor-1221 80.0 u 
11141-16-5------Arochlor-1232 80.0 u 
53469-21-9------Arochlor-1242 80.·0 u 
12672-29-6------Arochlor-1248 80.0 u 
11097-69-1------Arochlor-1254 160.0 u 
11096-82-5------Arochlor-1260 160.0 u 

---

FORM I PEST 1/89 Rev. 
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96 ii 349? .. 19~~2 
·· Westinghouse Hanford 

Company 
CHAIN OF CUSTODY 

Custody Form Initiator 1}1 . C, . \)OJ·,, \i.J S, ----~- Pro ject H: 91 - 019 
-~ ( ) Company Contact _w_s--1.h.ompson___ __ _______ _______ ______ Telephone S <JG 3'7l;i-~ IS3 

Project Desi gnation/Sampling l ocations ...2].U.:..0£..:..LQP..eill.!J..e.._Un it,_ _ _ _ Collect ion Date 9 ..... ,.Ll~xu>.:..h...L.J.1 ___ _ 

Boring : 216 - 8- 49/\ Ti me 0932 

Ice Chest No. ~8 Field Logbook No.WIIC-N-287-3 

Bill of Lading/Airbill No _.....,_/\ _______ __________ ~ Ofhite Property No. N/ I\ 
200-BP-1 OA PLA...:..N:..:...: c,:.,.AL_0_-0_0_1_ 

Method of Shipment _uHa.auOdLJ...JCwa1.1c~c•Y'-----------------_._P ..... R.,,OG«w.u8..c::AwM ... · __ 1 ... s ... zuzc,<2;,_.. ___ _ 

Shipped to 325 Ptll Laboratory 
FILE CAT.:. _____ _ 

Possible Sample Hazards/Remarks '/lo;u {/f/ dl(Ci.udftl--luvnd-

S;imple lden ti l ic,1 t i or1 

0 BDIS64 
-,"""' ,',_....,l...,'lQ'"""-'""'.n.t="'-+;· -5~lo~s~s~-S-O~' -'....,..-C.,~L ... e_-_7.~c~:t-' 'i~· ( C.n I Frc. C, C., I F12 "''rQ c., 

t---------- -- - -------· - ·· --------·-- - -···- - - ---------------1 
~ Field Transfer of Custody CHAIN or POSSESSION (Sign ;ind Print Names) 

Relinquished by : IYI . C • o.-1 Q~ ~R-e-_c-e1-.v-ed~ ~ jp- TJ[lj:-:-:--:=.r-~--.-D-a-t-efT-im_e_: __________ --t 

~~~::::.....:...jL...&:::;:~~--1 fbx,tt~) / 1~--,bk:rn_,,)~ -=-- 1-1_0-',.,.fi_l ~_1_0._-5_g __ _ 
Recf>i v~ ~<::)~'6 \ 't--_\ 'S, DatefTime : 

~'-,,c,LJ~fLL~~~~!::-=::'.:..-:1~.__~ ______ \a_l _\ _IC\_\ __ ,-::i..._o_a __ 
Date/Time : 

Relinqu ished by : Re cei ved by : DatefTi me : 

Final Sample Disposition 

Disposal Method : Disposed by : Datenime : 

Comments: 

A 6000 ,40 7 (1 2190 ) 

B01-002 

. i . 
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@ Westinghouse 
Hanford Company SAMPLE ANALYSIS REQUEST 

PART I: FIELD SECTION 

Collect or 11 J S -rhtm f'y/(M / Da te Sampled <J/,,5Q/<1 / TimelJ9-?.2bours 

Company Contact /,/)Q/f ,,&I/ ~-- 7)/p-;-nr M d~C Telephone I 5:Jl l ifl:fu 2 7C:> ~ 21,5 3 
\J I t-U-1--t-/O I I / 9 / 

Sample Num ber and Type o f Sample 
Type of Sample* Analysis Requested Number Containers 

An IC{'°"" L). \ 17n ru. l /,J ,) ,U · /\-h , v .. C., 1 j)_ 7 'inr IC 1 1 · f.-/-c;o nn · ·\e r-rn Q.,AJ 

., ~ · ..... 
,,.✓. 

·. ··:: .. ;,-,· ' 

- u J I I / I 

I 
I 

. ,-:•: ~-:· ·_ : 

J 

I 
t• • • ·• • • 

·-~ ... ·~.-··-:, . 

I 
I 

··~ . . :~~:.:. .. · .. ... , .. _ 

I 
I 

I 
I 

V < 

I 
I 

I 
I 

I 
. ' I 

I I 

Field Information • • 1 U {10 (i // .r, (I, A'V /) (7 I _/J_ ~ 1 o }!_/l /,_ /TJ-ffb.n&1" J- :n 
I 1 rr<,!.) ()o . }) (7 /YJ.1 r,{}() /l /')/ I ,J/Jc-_,7:/, -}- 2 <.Y)- ,4,#-f k'T I ? \ 7~-:, )( 

Y~r 1£~ ~ :::; I {,._, .- ;i) <:fl\ I~ 
~ 

Special Handling and;;-~ torage C he. D -; ,/ !{J.. a:. riJ e tJ. .,.. {!_fu.wc.f 

Possib_le Sample Hazards Y1 {2 { fl} C. l'l c:U r/ ax_,,_ 1# ti 7JOAC(- /;if/ r// 
t/J{aJi t.f.. ,,Mt (2,a.~h 

. 

PART II : LABORATOR Y SECTION 

Received b~ , e..s~ ~ Titl e'S '{' , Q~s ':::,C..l~ \.S\\~ Da te \O{ \ Ls ~ 
Analysis Req:-d • "T"C ~I. ("~I 

*Ind icate w hether sampl e is soil, sludge , water , etc. 
.. Use back of page for add i tional informat ion re lative to sample locati on . A-6000,406 (05190) 

1//'-.·- .. 

so:1-=003 
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~AMPLE RECEIPT FORM 

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

Delivered by: ',.___>..J\:.~ \)::':( "T \-\~M()SG'N Date/Time : \O(~ (s \ 
Received by: ~ . Q <::) <3:, ~ \ N. S, 

t"-.f - !0 (L , Qi /, I'\\ a rf.. . LL 
Customer Samp 1 e Number ( s )": --=~c;.._':E,.;...·__,v.__·_tY"' __ ·· _____ \..)=-,'j:J1--_\_':::> __ G_,...;.._ __ 

C-~ • 1 ~ \L-. •'-)/'IC.\ Cl 0 
ALO Samp 1 e Number ( s) :_-_· ~-~---------------,').._-_Q_a_a_\-~~--

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

2. Additional Shipping forms (list) : 

S~D-

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

Present ___ ✓ ___ Absent ____ _ 

If Present, Cond I ti on : __ I \-0J_3"B_\~ · -'--C:___,\ _____________ _ 

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

5 . 

6 . 

Notes : NI 0r-

Condition of Shipping Conlainrr (Verify that Ice 
samples are al rcrlqeraled temperature). 

O ¾:.. ~ .... .µ__ ~A~ Q_ \~ 

\Cc '-l e{(..\~\~{) ~ 
Condition of Sample Vials. 

OK 

still exists such that 

C:..Ol'.).~<::...T \..>-::) ,-n-t~ 
¼~ A-r (::)cc.. 

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

OocumP.nts . 
0 <::_ 

8 . Resolution of Problems or Discrepancies . 
Q-\::_ 

RETURN COMPLETED FORH TO PROJECT HAHAGER 

B01-004 
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Westinghouse Hanford 
Company 

CHAIN OF CUSTODY 

Custody Form Initiator M. e.. \)0 .Jj\~~ ,/ (1) s.-n-lDt-{ ~.;.PJ 
Company Contact _1.1_..;,.S_Jubcuolllmpuµ.:as;.Ull _ _ _ ___ _____ ____ _ 

Project H: 91- 019 

TelP.phone ( 50<i) 3"7b - ~153 

Projec t Designation/SampJing Locations _ 2-()JJ..:.J}.f.:..LQl!eC9..Li_l.L.U.1!.U ___ _ 
r,-,...) .1:1,\,1 

Col lecti o n Date l=oc..i./. ..... 1 .... 1 ..... 9 ..... 1 _ _ _ _ 

Boring : 216 - B-~ 50€, Time093 i HY& 
l 

Field Logbook No WllC-~-287-3 lceChestNo. (:~ 1 
Bill of Lading/Airbill No . _.......__A ______ ___________ _ Off\i te Property No. N/ A 

200-BP-1 QA PLAN....::..:..:-.;...:A~L0--0-01--
Method of Sh ipment _u.lldd.JOWC.1..1 -1.C..t:.dlLC.J..C.:,.y ________________ ...,,P_,_R..,,OO"°"·"--RA"-"'M.._:.__....Jlu.6u..n ........ 2 ____ _ 

FILE CAT.:. _____ _ 
Shipped to _ _,3~2:..:Sc...:..P.:..:.N.=.L_:L:::.;a=-:b::..:o::.;.r..:a,_,tc::o"--r.._y ____________________________ _ 

Possible Sample Hazards/Remarks No C V\ ol.1'flicc,I D• (c;. d, c, loq 1 ~ s h:n,c,«h d~±dcc\ ll'.11~'.:i 
\lclc '"' ~\vvy\,\~V\-\c. ·\·{e,--" . 

Sample ldP.nt ilic at ion 

__.1~·1_,_I 'lo;.;=...~N-=---•·,-~"\-=I.,=).,,._) 'T;-5~o~i_l_,·,,_C._L~P __ ly~· tc.=· ~I ~c~· "'-.1 F((.<. ..,,c=!. .. C..,--F.:....:(::..!,r...:.~=-" --""(C::. .... .,__ _____________ _ 

Qt Field Transfer of Custody CHAIN OF POSSESSION (S ign and Print Names) 

Date/T ime : 

to 3/Cz. L 103.D 
Date/Time : "'tf' f-

\~ -"1 -~ l.. 
Date/T ime : 

Rel inquished by : Receiv P. d hy : Da te/Time : 

Final Sample Disposi tion 

Disposal Method : DisposP.d hy : Date/T ime : 

Com ments: 

A -6000 -40 7 (I 2190) 

.. ... 1 . • 1 • 

-.. .... .. . 
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@ Westinghouse 
Hanford Company SAMPLE ANALYSIS REQUEST 

PART I: FIELD SECTIO~ 
··· -

Collector l.u . "5. Th,e,r,':{:''::e("\ Date Sampled ID/;)./ 9 / TimeOC? ::Sf hours 

Company Contact I .u . ":, . ~s&n /O'i-8 
Telephone I s-u9 }37~-Z 153. . 

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

M/5crl.. 1,/w..J • ri) _A O A' ,~ ·o . f' , P- Tc '"TAL. C! r-J . 4~>'" o c::_,-..J ' .c.__ c, J 

f>ol '56-i 
u ,, 

J'n r.-0 C. r-l • .C..-- -e. Q ,J I , !W~ · GP,,./',_J . S, 01' I • r [ J.-'- To+, I r> rJ . 
, u / 

/ 
I 

I 
I 

I 
I 

/ 
I 

V 
I 

I " 
I 

I 
I 

I 
I 

. ' I 
I 

Field 2::::;: Q v a , l:!a, r11r C. LP- ~ lLJ.. ,R o-1.r- ./it..~~ . 
~-~ ,;;i- 13,-;- / R.I ) F S. 2 i b- R-So3 1sa-c - . 

Special Handl ing and/ or Storage k '¥1-: ci~ilid 

Possible Sample Hazards ~ -v/1-.._cL:..c CJ.nd .be -/J.a~tJri- Ld -r3~~1J 
i,J&J-A~ 

PART II : LABORATORY SECTION 

Received~--~ Title S-.i'. «.~-s S. c.. \ £.~ \'\ 'S, 'T Date \ 0 - '3. - C\ ~ 
Analysis Required TD~L C"-.). 

• indicate whet her sample is soil, sludge. water. etc. 
.. Use back of page for additional informat ion rel at ive to sample loca ti on . A-60()0 ,406 (05190) 

I 

L. .... _____ _ 

B01.-006 



.. 

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

Date/Time: \0-3, --;~ \ \ ·) ... ::> C) 

Received by: ~~!"--\~S 

Customer S.1mp 1 e Number ( s) : .....:(3,~q;_, -::, __ G::_<o-"---_____ (s___._~_\--=S' __ G-____ <r~-----
ALO S amp 1 e Humber ( s) : _C\~?--,,::::.:::,.._-__.:::O::....a...::___,_\ -=-'-~=----..---c;--'·'-')...--_...,.~ .... C>=-'.:....'-~--

I. Cus tamer Cha In - of-Custody form: Present I../" Absent ___ _ 

2 . Add I t Iona 1 Sh I pp Ing r orms ( 1 Isl) : 

SP.. 0--

3 . Custody Seals on Shipping and/01· Sample Containers ;ind their Conditions . 

Present ___ ✓ __ _ Ahsent. 

Jr Present, Cond I ti on : _ \ "-~''"'i'""P\ C::.._T' _____________ _ 

'1. Sample Tag(s) IO llumhr.rs Ir nol nr. corded on the Chain -of -Custody llecord 
or on Sample Vial . 

5 . 

6. 

7 . 

Noles: 

Condition of Shlr,ping Conlainr.r (Ver-lfy lhat Ice still exists such that 
samples are al refrigerated lempr.1·at11re) . 
G \:::.... ( l....uf=>.~R. \ "-1 C..0 )..l\'PIC-r '-i0 ' """ 

\____ Th 6~ Pl-, <.::,cc:_ 
Condition of Sample Vials . 

\ c_ t:. 

0 \:::._ 

Verification or /\grer.mr.nl or ll una grr.ement or Information on llecelving 
Oocum,rnls. 

0 \::::... 
8. llesolullon of Problr.ms or Olscrepancles . 

RETUllH COMPLETED ronH TO PROJECT HAHAGER 

B01-007 

. ~· 

: ' · 
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96 ~ 349? .. 19!rn 
Westinghouse Hanford 
Company 

CHAIN OF CUSTODY 

Custody Form Initiator w~vid ... 5. Th...Q,:n()~.t'\ _ ---------( r 
Company Contact _w_s--1.hompsoLL------------------

Pro ject Designation/Sampling Locations _200-0P- l QQ_e_c_a_b""-'--'l e,.__,U""'"r.,_,1 i_,t'----­

Bor i nq : --el6 B 4~11 

Ice Chest No . ----~-+~-r-O...._-=-:S'--9:-:l_-+--- ----------
Bill of Lading/Airbill No . -J:L.l..:..A;,.._ ________________ _ 

Pro ject# : 91-019 

Telephone(SoCij 37l,-2/S'.3 

Collection Date :10/'j / 'i I 

Time IL.i::IQ 

Field Logbook No WIIC~H-287-3 

Off site Property No . _H ___ /_11 ____ _ 

Method of Shipment -=1.ll.L_....c.L.Jc+-------------------------------

Possible Sample Hazards/Remarks ...rR~-J;<l,\,,J1L{.· &!:..l:ul:!:._..2fu~· IL&..m.(111-_ _ _Q:~~:::t~±'i:::i.:it~~:::!~~tlti:_ 

All Cn:;.l7s:~ C.LP . s~"" lsf:. s-k·k\/Ylrnt' Ct 1.Kvk h; v- ;:)oo - ~P - l 
S;imple lrle n 1i lic ,1t ion 

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

O Field Transfer or Custody C•IAIN OF POSSESSION (Sign and Print Names) 

._j . Q_C)~~\ u s Date/Time : l'-. :11 

~~ c...L..----t---------------, \0 - ~-9 \ 

Date/Time : 

Relinquished by: Received by : Date/Time : 

Relinquished by : Rece ived hy : Date/Time : 

Fi nal S;imple Disposition 

Disposal Method : Disposed by : D;ite/T ime : 

Comments: 

A -6000 -40 7 ( 12190 ) 

. uo1.:..008 



9611349? .. 19~~9 

/'··· @ Westlngt,ouse SAMPLE ANALYSIS REQUEST Hanford company 

PART I: FIELD SECTION 

:Co~lector Wt.~=f s \nor'Y\~x:, ..... ·, 'S C. Hc:,~ ~n Date Sampled lo/it /o, I Time li-J:iu hours 

Company Contact W ~"'d::, 5. 11--,.,"""p:.cA 
-:J 

Telephone I SoG l 3,~ -11 S::3 

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

(i) IBo,s~q I/· 110 ,.....s.. · r L" . Sc, ,· , . h LfL NO~ ,r-1 · p(i., Ic.PIAA i.-·1<-l h .TcP/ms -t.r Tc-9"1 
I J ,, ... ~ + .. A, { 1 ... f'l 

I . 
~_: ,,,i-.. I (',... F,(,, c" ~,r-;e, (.,.. '"' ''-'""' 

"" "" 
J 

"' '\ 

"" '\ 
'\ '\ I'-_ 

""' 
\ 

"" '\ 
'\ '\ 
~ ~ 
~ ~ 
~ "" """" 

: 

~ 
"'I'\ '\ 

"" '\ 

"" '\ 

"" '\ 
~ '\ 

. ' '\ '\ 

"' '\ 

Field Information .. Al\ Qf\...l'f s; .. c,·L (LP ·., ':>u.. s-kh,W)o, \- Q~ '-"1.~v:'&. Sc.~p 1~ s-
I 

s~~rll:et 200-B~-1 s:rLFs(,A~y:__2~-1 21k-e,-so~ : X2 f"( ·-J,j . 

Special Handling and/or Storage ~e~ ,p 5c,"'"'f2ln ch,· II ~d, 

~:al~!~ :j: ~;~;~~ Possible Sample Hazards 'R~d, i:1C, e,-hl.!~S'. .: ~~-n::~ 
' - ~ 

PART II: LABO RA TORY SECTION 

Received~ . ~ TitleS-c- . Q.£-==s. c:;c, t \.l \\ ~-.- Date \0- b --9. ~ 
Analysis Required 7""D~·"L CN 

"Indicate whether sample is soil, sludge, water . etc. 
••use back of page for additional informat ion re lative to sample loca t ion A -6000-406 (05190) 

no1-oos 
/ · : 



tV ~ 3ug·, ''O[·]O ,·Oil 1.,1.1-, 

Westinghouse Hanford 
Compan y 

CHAIN OF CUSTODY 

CustodyForm lnit iator f.~ .flv'fJr s:. T HoHP JC' J 

Company Contact _w~s-~Iubo...,m,l.ljp~s ... o.uo..__ ____ _____ ______ _ 

Project Designation/Sampling Locat ions _ 200-0P- l !l1leu1 ...... bwl..,,e'--""U~n...,_i..._t ___ _ 

Bori ng: 2Hi - ll - 49 11 2/fe -. t3 -- 5c> ii 
Ice Chest No . __ };.u·.,.0"--_3~fJV\..._......._ _______________ _ 

Bill of Lading/Airbill No . _......_...;_A ___ ______________ ~ 

Project H: 91 -019 

Telephone (?Dl) 3 71,:r l.153 

Collection Date · /() /4 /9/ 
Ti me /4;J..Q 

Field Logbook No .WIIC -N- 287-3 

Off site Property No . _N'--/'-A ____ _ 

Method of Shipment _.D.<1..llll....L.,cll.J:...¥--------- - - - -------------------

SamplP. ldentilic;itior, 

CHAIN OF POSSESSION (S ign and Print Names) 

Rel inquished by · Re( eiv ed hy : Date/Time : 

Rel inqu ished b y · Rec e ived hy : Date/T ime : 

Fina l Sa mple Dispos ition 

Disposa l Me thod : Di~po~ed hy : Date/T ime : 

Comments : 

~------------------- --------- - - ---------------------' 
A 6000-407 ( I 2190) 

B01-01.O 

,/'· .. . 

,. 



@ Westinghouse 
Hanford company SAMPLE ANALYSIS REQUEST 

PART I: FIELD SECTION 

HJFA/1'',i/ s ' .J (-,. \- I , .c .. ,,,u I u l-'3. l '1. l Collector / 1-/ l,,,.1 /)') C• ;v ' Da te Sampled Time Mdf2 hours 

l{l :-11 .1i )~· 
-

Company Contact <:; /-t-11 ,,, / ",t' I\J 
I 

Telephone { "'5( l'i l "3 Z~-Z J'73 ; . 
'· 

Sample Num ber and Type of Sample 
Typ e o f Sample' Analys is Requested Number Containers 

(j) {),y) I t::.j(<: CJ I I 7 c:. m l · I i /> lh-'1 ,1lcr< . , ..... I. ( I ( f) \ /() ft 

/ ,; Cj~ ,,1/ if m / ~)(-; //, ~- · -:;c,//· C! l J)_ ,')i;1c, 1 - v o 4 · M--.:;r / 4· 6 · TU::_,, 
✓ , I ., I L / ,:,, ,t/ /,1/ . 0 ) '/)/} · ~/ ' 1>//1A ,._,,-,1.,,.,1r · ,,,,, /?~ / (" , .--, I, ~< ·-
✓ 

/ ,/,i./ ..t.! J O 1/J. 
-/ _ ,/ ,.., 

-· / , Tv Tl'fS,,; LA /q J ' .' -.-. . . 1 ✓ .. - , 

I ,/ / 
I 

,; t. T. {:_C? ' , . -~ 

I I I I 

I I 
I I 

I / 
I / 

/ . V 
I I 

I 
/ I 

i / / 

I I 
I I 

I / 
I/ I 

I 

. -
I 

Field Information•• JILL it J1L. l/';,1 ; ( ) (' l / J ·, Ser S010-1aJ1 0 1=" lUJl:!K '1 SA ,,.,tPLtd 
7 .. 

7:>LJP.tc;( T . :;::ic:o- &'-L RT / F S {_ 7rl ftl 2 2 ', 2 I L0 - 8_ J.x) iJ 
:, "7 

bQ.,1~,c, . 
·7 

Speci al Handl ing and/or Storage k ~e:=t. ' .<:;1;,., ,l 'l..rl C HiLL cZJ , 
' ~ JO(Bl'l/ -

Possible Sample Hazards ~ / 1/(1 // (' 7 1 L!'E ..\c, I (_ ."'\Ji-ll,·I f}(_ r ~ .,,._ ,,,._,... -, ' c;> (' , I - - I ~ -· 
I 'Z \- ,.,.._p ~ tVL 1 I I""- !2./lr, - . q <::l\ ,,,J ,; }. - I 5 rr--0 ~ .,. c\-1,1,1 I V~,, ~ , ✓ • :! 

u I I 0 / 'ft-,, f-r, (7 n,,I 

PAR T II : LABORATORY SECTI ON 
, 

Received by Titl e Date 

Analysis Requ ired 

•ind icate whether sample is so il , sludge. water. etc. 
•• Use back of page for add i t ional informa ti on re lati ve to sample locat ion . A-6000-406 (05190) 

B0:1-01.1. 



.. 

200-BP-1 QA PLAN: ALO-001 
PROGHAM: 16772 
FILE CAT.: _____ _ 

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

SAMPLE RECEIPT FORH 

Del i vered by : ' ..0 'c.~\)'f , \-¼)btS a"-1 Date/Time: \o-2-9 \ 

Received by: :-J. S\0~<;1>, µ S f) 1A1'1 A 
I 

B cl \o \4 ft-c 
Cu s tamer Samp 1 e Number ( s) : _~.=..¢:;=:--'\'-'':)....._G-=-_9+-____________ _ 

ALO Sample Number(s) : 9 2 - 00 :::i OG. 

1. Customer Chain -of -Custody form : Present __ _ Absent ___ _ 

2. Additional Shipp ing forms (list) : 

s~R.... ..;!._~1L 

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

Present __ ✓ ____ Absent ____ _ 

If Present, Cond It ion :- --"-\ -~=-~'-'---'-C.-=-T.,__ ___________ _ 

4. Sample Tag(s) JO tlumher s I f not Recorded on the Chain -of-Custody Record 
or on Sample Vial. 

Notes: 

5. Condition of Shipp ing Containe r (Verify that Ice still exists such that 
samples are at refrlgrraled temperature). 

(2) \::..._ 

6. Condition of Sample Vials . 

a~ 
7. Verification of Agreement or Honagreement of Information on Receiving 

Documents. 

OK 
8. Resolution of Problems or Discrepancies. 

Ok.. 

RETURN COHPLETEO FORH TO PROJECT HAHAGER 

.. 

e o1-=012 



961349;' .. 20()3 . 
Westinghouse Hanford 
Company 

CHAIN OF CUSTODY 

Custody Form Initiator ~U. S T ho,-,1 (' '::,C. 1") 

Company Contact Ii . S . Thompson 

Projec t Designation/Sampli ng Locations 200-BP - l 0µerab 1 e Unit 

Bor i ng : -rt-6-8 49A 

Ice Chest No. ___ c;::..,_.·_0'---:)_- 0-'_- _· _\ _______________ _ 

Bill of Lad ing/Airbi ll No . _ ___,NC!L..CA.,__ ________________ _ 

Sample Identi ficat ion 

I 

O Field Transfer of Custody CHAIN OF POSSESSION 

Relinquished by : . :.,..', S Tlu.,·,n17;.:.-n Received by : 
.,q . , l,i , 

...//. ;u . -i._/ ./ --r; :_ n1~ /,..,.•::,,<-,,---, 

Rel inquished by : Rece ived by : 

Relinquished by: Rece ived by : 

Final Sample Disposi t ion 

Disposal Method : Disposed by: 

Comments : 

~- B01-013 

., .. 
\ ::•:-•:•.:-

Pro j ec t #: 91-019 

Telephone0, a,£,) 37h -26 3 

Coll ect ion Date I0/4 /9 I 
Time /::)10 

Field Logbook No. WHC-N-287-3 

Offsite Property No. -'-'N..._I ..... A ____ _ 

{Sign and Print Names) 

Date/Time : 

Da te/Time : 

Date/Time : 

Date/Time : 

Date/T ime : 

A-6000-407 (12/90) 

. . ·: : : : !!~-: ~ 
··,, . 

i 
I..., 

' · 



. . : . ' •:,·,,::·:~ 
. •·. 

@ Westinghouse 
Hanford Company SAMPLE ANALYSIS REQUEST 

PART! : FIELD SECTION 
I I 

/·/ L,.; ,_. 1,l Date Sampled /0/4/.:{~,/Time /4;20 hours Collector I ,V ;i°N ,, V ~ Tf/L ,\,,,/ t1)(. J / f/ I :, c, 

L, r ,,- ) ) 
I 

Telephone ( 60'1 l 0-r,-=-~ -2/ ~ -~ Company Contact V - -,,VI y' <,. li t ,-( j, ,I )( , "\/ 

t 
I '-/'/ h I ,._,,,;--

Sample Number and Type of Sample 
Type o f Sample• Analysis Requested Number Containen 

(!) fJ-.r\ I h; G 9 I ! Or.O ,.,, / (~ ½ / .. ;11 ) .:: ·o, <- ',,1,: 1 J !t r °0 ', ~L /1- T,) T11L /+LP>·IP. . To r,t c.. /.;'c-=-T~ • GE4• ... ,,,__ . ' 
/ / , 

1,/ ' ~S~ ~- ' ll (flt/ AEA ) 11 
.. , , -~ 

7 0 / 0:. I(_ ,- I" 7 f\' ,, ,/It 

/ - ,, I ., ~ ,, 
I I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I --

I 
I 

I 
I 

I 
. , I 

I 
Field Information• • A I/ Q 11ct!i.JS11' ('' c.P - .Jc'~ S1rt.-c nu,.,~t,Y, If/~, .{. SJ,,h -l )t ~ ,, .k/J!Po?f c_"Or1 - ~ 

( llr'it,.?) .kl ,lp, ':'I( -. I 1\ - C,c, /\ fY_;r , ,10 . 
p' / ✓ I I 

7 7 J 

Special Handl ing and/or Storage , . h-';: /1 1/u.): 1../Jld elu .. t..&l 
I I (I,;- /~7 I 

Possi ble Sample Hazards A11d10 ,::cf11 t? ,S"'I(.. • \ ,a I'-( ;.),._ €') t'.J .tCCOJ5g C: / n tJ.. e _t, .n _,J o 

J4n-.. K / I""-
- I I (/ 

~ '\ -('-.,"-.,., 

\) 

PART II : LABORATOR Y SECTION 

Received by m -1r .J.,,,_ i .,// Ti t l e SvL.,4 5 (J.C., T Date (12 - 8: -'1 I , 
I . 1-

Analysis Requ ired 

"Ind icate whether sample is so i l , sludge, water. etc. 
••use back of page for additional information relative to \ample location. A-6000-406 (05,~0) 

·. ··. ; ·.:,•,••.••.•.•,•• ·.•. 

,i 

B01~01.4 · 



96 i 349?. ;~ODS 
' 

SAMPLE RECEIPT FORM 

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

Delivered by: I.J.S :Tbcvn,2 >::7<1 Date/Time: lo- ~-'1/ (6 ID 
I 

Received by: ,tJ L l,/,,,ah.:7{f 
Customer Sample Number ( s) : _ ... t< ........ 0 ... 1_$ ........ G ..... '1 _____________________ _ 

'71.,..v 
ALO Sample Number( s): -3±:::: 9 '.2 - t2 0 3 0 fu 

lo~-'(< 

l. Customer Chain-of-Custody Form: Present __ /_ Absent ___ _ 

2. Additional Shipping Forms (list): 
5c\,.._p/e A.-1~1.1:-:~ R.~,0._.c-..1.-f

1 
(!+{:::,,·f~ !Zs!< 

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

Present __ ...._ __ Absent ____ _ 

If Present, Condition: _ __.:S .... e_.,,.._..l .... e ... d_"""o .... ,...,.< ___________ _ 
) 

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

5. 

6. 

7. 

8 . 

or on Sample Vial. 

Notes: 

Condition of Shipping Container (i,e., broken container, dented, breached 
plastic bag, temperature of sample container as defined in Section 3.0 in 
PNL-AL0-051, etc.) OK.,\= 3~C-

Condition of Sample Vials. CJ}( 

Verification of Agreement or Nonagreement of Information on Receiving 
Documents. ok 
Resolution of Problems or Discrepancies. 

RETURN COMPLETED FORM TO PROJECT MANAGER 

B01-015 

I 

··: . , \ , .· .. , • .. · 

l " .. 
i 

( 
' · ····-----

- --- --



- Westinghouse Hanford 
Company 

CHAIN OF CUSTODY 

CustodyFormlnitiator Luend..~S- llton, rS,c,n - Project#: 91b~l153~ .. ::- • 
Company Contact _..,w_s..__ .... J..,.b...,..arn .... p...,s ..... a ... o ____________ .. . _ ... ___ TelephoneC5Qg)'23 7-i 6,?.f'Di9. ,, 

Project Designation/Sampling Locations 200-BP- l Operable Unit Collection Date _I D..,._..lq~/q-1---~ 
ii l ,.,Z. -Zft:,-C:,- \l'>f) (.!) /2J dJ 

Boring: 216-B-49A ~?, Time ,04S"° \('.;4.~ 13:o 
J , 

Ice Chest No. --~..:....:.../V_,_;\_,,l_.__l Ci"'-')-=-----------· _____ _ Field Logbook No.WHC-N-287-3 

Bill of Lading/Airbill No. _...,tJ,1..;tA'----------------- Off site Property No . ....:.N.;.;./.;..;.A ___ _ 

Method of Shipment __.uw~u"wri....:..._.r"cu''"...L'"-+'v __________________________ _ 

Shipped to _...:3=2=5-'P'-'N=L:-=.L=ab=o=r...:a~t=or_.y.__ _________________________ _ 

Possible Sample Hazards/Remarks ,# \ ~ ... 2 (\JU Rn Cl0 Q.. Gh ve so;) :SQJYI\.) -# 3 lL) 

.c :>OD eC:. l=J:rn . Cu,,1 0,,llO,.L,,pt .o u C .( 8 Jiu Q ~ ~.~ ~ w~ · 

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

Relinquished by : w ~- Thomp{Df) Received by: j . R.a~~i\,.J'S •. 

:Jf 11Jf ;/ u J;jf-UJYU.j},j(/).t ) ~:)c-. ,-:---. 0-~,~-- :: 

Date/Time : 

Date/Time: 

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 (12190) 

801-01,6 

- ...... 



.. -· q6 fJ.l.Ug'.'I ?Q(]7 
,/ Jij "11/. .,.t,, d 

. - -·- ---- ·-·-·· - ···- · ····-----·---•--· 

tu,\ Westinghouse 
\:::) Hanford COmpany SAMPLE ANALYSIS REQUEST 

PART I: FIELD SECTION 

Collector \,,dc,nrltA 'S . -n,of'I\V'.:D"(\' :IG \-lr.aQIIOateSampled \Dl°i lg I Time 104\hou~ 

Company Contact w-end :.5 5 7J::) D'0<"\ :ySDD ..., Telephone ( 5o9 i37b::21S3 ~ 
\~So 

Sample Number and Type of Sample f • 
Number Containers Type O Sample Analysis Requested 

Cb RO\ 5 \-\I I '120 ml. 0. \a.c, s ·, c::r, \ · C't /J- TD Tl° L r- j\J ' -c,(->t"' (' ,\) ; ~,{'o C.1-J' 0)-;, PtN Sn 
J 

I 
ICPIM< ( -:.-<" .\.,...~oJ 1 )(t\ n,0~1 IL~~rt ~ qq ) 

{_;:;;:;.·· ) ~\<S \4 i.\ , 1 ?n ""' \ . o la. SC,·, <,1,, \ · (' i 0- ..,-o,t~L r1r1. \ · ~ "'"'o C t0 ·, ¼-f>€ C tJ 
.@ ~0\~\..\~ \, 12.Dm\-

1 

c:'\ClSS ·' ~D,) C'L-P- ToT'" Cr0 . ~"o 0\-..) ', -\-(".p~C.V 

./ 

Field Information•• /)1) /n\..n/ r i) /Ju OJ..,,Ni f- -;::)f'f)- AD- I k'T J.f::(. tTF+SK2/LJ) • 
rt .t J n ,~, 11 L, ,1,,.... , ~ / / 1 fJ LP ,; i, r jl ah--- ✓Y-11.tr/nLfl. Jc f J'r:7 , , HU J=, . 

Special Handling and/or Storage _ .... ,k ..... · .. 11 .... R..,O....__ ....... IJ ... ((~t ..... ) .. 1-(-./-£.""".""'w'"'-"C __ )"-'w""""'..,.i, ... e ... d ___________ _ 
I I 

Possible Sample Hazards '-\() 11/.1 N 1-,/1 I 
' 

PART 11: LABORATORY SECTION 

Received by ___________ Title ___________ Date ____ _ 

Analysis Required ------------------------------

•indicate whether sample is soil, sludge, water, etc. 
••use back of page for additional information relative to sample location. A-6OOO-406 (05,<JO) 

B-01-017. 

;:.-: ,•. <; , 

.,._ 



Westinghouse Hanford 
Company 

CHAIN OF CUSTODY 

Custody Form Initiator Wei~ S :1}lD QLF:,())U Project If: 91-019 

Company Contact __..w.._,s_r...,b ... a .... rn ... p.,.s.uo.uo ________________ Telephone 37(., - 21'7 3 

Project Designation/Sampling Locatiqns ,.......2..._00,._-__.0 .... P_-.... 1_...0.._oe..,r'-'a,..b._.j...,e........._U ..... n..._j t...__ __ _ 
1.,.J'~ J 0/ti/'1/ 

Bori nq: 216 B 49A /l 11, - f> - $Cf; 

Collection Date 10 I q l <i' I 

Time \o4S-

Field Logbook No.WHC-N-287 - 3 

Bill of Lading/Airbill No. _.....,.._A _________________ Off site Property No. -'N-'-'/..;..A'-----

Method of Shipment __.w:uJ.U.....i...a.u..,-,_ ____________________________ _ 

Possible Sam pie Hazards/Remarks _._.,_..,...,,__,.......,.......,;=..w._.;.;,.:,-_.,__,___.,..,,.,"""--";::q.<-'":>.-+-......,"""'-~~:.="""->....,.:..,a.-=.:=-==-----

C\AWt, ' w e. L p . 

-~'+l~,2=-S~ro'-L.J..Sl_- ,~Q~m~o=e~~-c~3\=Q=~~~T~~~-•~i\~J-C~L~P_-~o-~---------------­
_...:.\ ...l-0.....!.c:ia-=.:.;,.'''1=--..+->-=-:.:.~.......,.,4""".L..L.t---""'"-'--'-+"--=L'-'-P_- Se m \ - "DP, Se!". 1- I k8 ; TDC -

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

Relin9uished by: l,(J . ':) . 71Jon1fJO)) Received by : 
✓ 

Date/Time : 

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) 

801-01.8 



~_ •• _ ,. 
1
~- 349··, ;.,Otlll"I ··li...r'-. · ' l "'I ,U I i,-, , .1 

~ Westlngtlouse 
\!±) Hanford Company SAMPLE ANALYSIS REQUEST 

PART I: FIELD SECTION 

Collector /.()Ofl11i) ) --nu·,nt n<,l)) \ ·, ~ G- ~ (h ' l'l . 
• i}, 1.~ ' J 

Date Sampled IO /q / Ci I Time IOI./ ,r- hours 

Company Contact 7,(W f1ri11 ~ 0 l it .Yl.( 1,\1;1 1 , 
..J 1 

Telephone ~ -C/ l IJ4 7-~(:,2 / 

Sample Number and Type of Sample f • 
Number Containers Type O Sample Analysis Requested 

(D P-D10\-ll \_12C,ml..nn, h>,c,lii(( ~oil ·, (1 1 .:>- VOA-
\: Q Q-.n1 I. . f\ r.i.hr v=r.l,, 1,,\ · C...-..... ·i · CL 1b ~ S, V\1 ,- \JD'rl- , -g,~. / pc B· n:c.., 

✓ I u ) I 7 -J 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
V 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
V 

/ 

I V 
Special Handlingand/orStorage ...J,c {,/, -<202)1 .de,-1) (?)1 t ((ed r o 

Possible Sample Hazards IPl't 11 i r, fl (·Tl 1 ;J C°){l).1 J .\fl.trtl~/7 · 

,'11 ; -J ~ (' Fa ~ I,}/ -j- fi i-11 t IP ru ;J_j I I IY>f 1J.':/._t1. 

% , (~ h OIYil; fJ /J} /{ t..., o /J{I. 'I J 
) 

- L' 
PART 11: LABORATORY SECTION 

Received by ____________ Title ___________ _ Date ____ _ 

Analysis Required -------------------------------

•indicate whether sample is soil , sludge, water, etc. 
•• Use back of page for additional information relative to sample location. A-6000-406 (05,<30) 

B01.-019 

\ 

• • ,:..· i ·.·· 



,, 

SliMP LE Rf. CE lf.L[QRH 

PNL -J\L0-051, Rev . 0 
Exh lbtt I 
Page 1 of 1 

Del lvered by: ·'-l ) ef\,cl1...1 Jj1i",Y11YSO \J Oat e/Tlme : IC/2 1 h1. ( L .50 pro 
Rece I ved by: t\ ,3,, M rS r l1 ,' ·~8 ;~o :s:: ,rf) , R,c,\, t>P'\,.!,. I 

, I 

Customer Sample Number(q: 8G t;_> HI (') (', 15 1-f '-f l )QJ :iH(f 
•).:&.-003~ I 1 

/\LO Samp 1 e Number( s) :---1:t Of , -,-_ ·1- 9d--0 () ?:}-(v 
1 

9 -;l-W3:;9 
of;O' J--1 > 
,,,\ 

I. Customer Chain-or -custody rorm : Present X, Absent ___ _ 

2. J\ddllional Shipping forms (llsl) : S-it-\11.e-\...:..~-c~ ll.S t2-

3. Custody Seals on Shipp ing ;111rl/ or Sample Containers and their Conditions. 

Present __ X ___ J\hsr.nl. _________ _ 

Jr Present, Condition : 

~- Sam1ile Tag(s) In llumhrrs If not rlrcordC!d on the Chain-or -custody Hr.cord 
or on Sample Vl.11. 

Nol.P.s : µ/ A 

5 . Condlllon or Shipping Con t ainrr {Vr..-lfy that Ice still exists such lhal 
s.:1mples are at rer1· lgr1·atr.d tempera lure). 

D 'f--_ 

6 . Condition of Sample Vial s . 

D~ 
7 . VP.rl rlollon of ligreemrnl or llon;igreemenl or Information on Receiving 

DocumP.nls . 

DK 
8. Resolution or Problems or Di sc repancies . 

o'f=--

RETUl'!II C•HrLETEO ronH TO PROJECT HAHAGER 

B01-0Z0 

_,, .. 



q6 ~ zuq:, '?O. I I 
l ·- l J "L, I .. I... f 

- Wes ti nghouse Hanford CHAIN OF CUSTODY 
Company 

Custody Form Initiator UJerdjS-Th0mr'{;o Project# : 91-019 
.. 

Company Contact \LS. ThomQson Telephone 31(,-21'?3 

Project"Designation/Sa~ling Locations 200-BP-l O~erable Unit Collection Date lQ/q /q I 
i.l.. 10/q/91 

Time [045 Boring: 1!:1:6 8 49A 2 I ~ - P, - 2Q 13 

Ice Chest No. .:::; iv! L /OS Field Logbook No. WHC-N-287-3 

Bill of Lading/Airbill No. NIA Offsite Prope7 No. uA 
200-BP-1 Q Pl.A : AL0-001 

Method of Shipment Haad Caccit eBOGEAM· l6ZZ2 
FILE CAT.: 

Shipped to 322 e~L LabQCatQC~ 
Possible Sample Hazards/Remarks h'ad,ooc bye ~:6-, L. 5 B~ £~G: ·, :)5ee? c-b\ \\ed ~ f! l I 

(\_nO.lll,;;_S CLe- J ~·e \a. \.) -Sicctii ,~ ~ td ei~ !..!.~f t;: . No clu m.iCC1I b~.:r{,l cci~ 
I 

Sample ldenti ricat ionuY\ I Co:b cl bl_:) fi 't' Id t.)l~-frume 

CD ~QI 6 \-~ 1 ~cmcl 9. (I. 
i 1 1 Doo1,J I ajCLu ·, Si~~·, Cl {2- ID1HL QI pb.a ~ be-tc'.l. J G.E8 ~ S'<'c1e'1 u~At=A)~,.,Q 

C's1 37 ., Qu,olo 

I I 
I ~ I 

I I 
I 7 

I 7 
I I 

I 7 
I 

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

Relinquished by : ()Ji r.) . °Thom pSOY) Rece ived by : .[)11/i()it .t.,M c. M....J li'vi Date/Ti me : 

5Jh/J1 d'/ 1) .J/w,nu:>uon (' ' 

//J-// -'JI ~ana -~ ?:?1~7?J.., fi/, · _ I c: Z./ 

Rel inquisri,6 by : Received by : Date/Time: 

Rel inquished b y : Received by : Da te/Time : 

Rel inqu ished by: Received by : Date/Time : 

Fi nal Sample Disposition 

Disposal Method : Disposed by : Date/Time : 

Comm ents : 

A -6000-407 (12190) 

B01-021 

.. , . 
·.·.:.:. ,> . 

~' · ..... -.· 



96~3~9i'.20J2 

Q\ Westinghouse 
\::::) Hanford company SAMPLE ANALYSIS REQUEST 

PART I: FIELD SECTION 

Collector Luecd~ s:. :DJnnlp)otl TG . \.:lcry1aoateSampled 10/9 /q1 Timel.tt1£hours 

Company Contact L!). S :Ih(.'ti\l p>'l)'\J Telephone ( EQ4 l 3J?:,-2tS 3 

Sample 
Number 

/ 
/ 

Number and Type of Sample 
Containers 

, -

/ 
/ 

/ 
/ 

/ 

Type of Sample" Analysis Requested 

7 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 

.,. =-

Fi:ldlnformation•• ..AdA1nh /11,nnrv,·t/1 2.,oo - fi1'.2-/ 1/Jfs1(2 2.lb-/3-5:u/1 
U! j ('1,JI fl /, ,VU /J (/ i ,.J_ I 

11\t, · J /! J~ ~fr. /'Y",/ ,, • :( AL• ,r IM J-, 
I U 

Special Handling and/or Storage ... ka lf , 00 1\'}LpfJ r:J, ·1 Luci 

I 
PART II : LABORATORY SECTION 

Received by ____________ Title ___________ _ Date _____ _ 

Analysis Required ---------------------------------

•indicate whether sample is soil, sludge , water, etc . 
••use back of page for additional information relative to sample location . A·6000-406 (05,<J0) 

B01-022 

.. i . 
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SAMPLE RECEIPT FORM 

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

Del i vered by : tUt1,, d1J -,.ho '}i.,~'i""1 

Received by : D L M <!Jv\.1.Ll l; V"\ 

Date/Time: /~·J/- 91 12.:12. 

Customer Samp 1 e Number( s) : ___. ........ ()-'-/..,_S--'-H-.__,1 ________________ _ 
· 9,;i_--oc3S~ 

ALO Samp 1 e Number( s): __ _:3i:::'l.!S:::=±(Lz:::G~3~S~5:_.....,.i:1.n_,.....,. ________ _ 
11:~.1;:t\\ 

l . Customer Chain-of-Custody Form: Present __ o! __ 

2. Additional Shipping Forms (list): 
S o....'-"1;~ ,4..-i~ ~t~U-d 

Absent ___ _ 

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

Present __ _,_ __ Absent ____ _ 

If Present, Condition: G-oo~ - 5.,_,__ \, ,-,,Jae +t'-'- 5s_c.L:, f- ._, je+ffi, ,;:~/,;a...J 

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

Notes: tJ.Pr . 

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 . ) Cece 

6. Condition of Sample Vials. c,t_ 

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

8. Resolution of Problems or Discrepancies. µ 1 ~ 

RETURN COMPLETED FORM TO PROJECT MANAGER 

B01-023 

"'· '·· 

'. 

-- - - --
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Page _1_ of _1_ Chain of Custody Number 2008Pl-97 

ALO CHAIN OF CUSTODY ' 
200-BP-1 QA PLAN: AL0-001 

-, -- _...,,'-;._. ,.t- ... ....... ..---
0('.)::) 5 /5 ,,,.·,7•fl 

92-~ Tc-99/U 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER A~t,n.,,---

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 

FILE CAT.: . -,l\ '2 
SOIL 

SAMPLE DESCRIPTION 

DATE 

u/b/91 1{ :t{-5 
. I 1 DATE 

SAMPLE DESCRIPTION 

DATE 

DATE 

SAMPLE DESCRIPTION 

DATE 

DATE 

SAMPLE DESCRIPTION 

DATE 

DATE 

Applicable Test Instruction 

Tl-200BP-l-97 

.. ~· :-.. -:-. 

... : ~ ~ ·{: .: ' 

.. -:,, 
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Page _.L of _.L Chain of Cus~~bUA2-Jr~ 0.001 

ALO CHAIN OF CUSTODY PROGRAM: 1~ 
. FILE CAT.: · i}.i 

92-00306 Tc-99/U SOIL 
ALO SAMPLE NUMBER ANALYSIS REQUESTED ·--. SAMPLE DESCRIPTION 

A • 1 SENDER _./fr,,..._ 5 ,.11,,, • . n .• ..- 1//06/91 / Lf- .' /S 

RECEIVER ~f+=- DATE 

t1/&{-t1 /i-J : 45 
DATE 

ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER 

RECEIVER 

I 

\ 
t 

ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER 

RECEIVER 

ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER 

RECEIVER 

Original 
Copy 
Copy 

Project Management Office 
- Sender 
- Receiver 

B02-002 

SAMPLE DESCRIPTION 

DATE 

DATE 

SAMPLE DESCRIPTION 

DATE 

DATE 

SAMPLE DESCRIPTION 

DATE 

DATE 

Applicable Test Instruction 

TI-200BP-l-95 

-)~/?\}::::;· 
~- { .:;~-;~:.:: .. : 
I • :~•i/ '\ •f•'./: · 

' , 
/ 

·-:••<:-<··· 
:::·· 

' •. 
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Westinghouse Hanford Company 
Richland, Washington 

Data Validation Report 
200-BP-1 RI/FS 

Laboratory: Pacific Northwest Laboratory 
Data Packages: BOOX68-PNL-050, BOOX64-PNL-051, B015G4-PNL-052, B015H8-PNL-053 

Sample Matrix: Soil and Water 
Analysis Type: Organics/Inorganics/Wet Chemistry/Radiochemistry 

February 8, 1993 

Prepared By 

Golder Associates Inc. 
Redmond, Washington 
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1. INTRODUCTION 

This report presents the results of data validation conducted on organic, inorganic, wet 
chemistry and radiochemistry analyses performed on soil and water samples collected in 
support of the 200-BP-1 Operable Unit remedial investigation/feasibility study (RJ/FS) at the 
Hanford Site. The samples were analyzed for several parameters by the Pacific Northwest 
Laboratory (PNL) in Richland, Washington. The following analyses were validated: 

• Volatile Organics 
• Semivolatile Organics 
• Pesticides/PCBs 
• Metals/Cyanide 
• Wet Chemistry 
• Gross Alpha/Beta 
• Strontium-90 
• Alpha spectroscopy (Isotopic Plutonium) 
• Tritium 
• Gamma Spectroscopy 
• ICP/MS (Technetium-99 and Total Uranium) 

Data verification was conducted by comparison of the reported results against the raw data 
and laboratory worksheets provided in the data packages, discrepancies noted were 
corrected on the laboratory report forms provided in Attachment 3. The radiochemistry 
sample results and minimum detectable activity values were verified using computer 
spreadsheet models. Printouts of the spreadsheet data are provided in Appendix B. 

Sample identifications, locations and sample dates are provided in Table 1. Data validation 
was conducted in accordance with the Westinghouse Hanford Company statement of work 
(WHC 1991) and validation procedures (WHC 1992a and 1992b). 

Data qualifiers applied as a result of the validation performed are summarized below: 

B Indicates the compound or analyte was analyzed for and detected. The value 
reported is less than the CRQL but greater than the IDL. 

U Indicates the compound or analyte was analyzed for and not detected. The value 
reported is the sample quantitation limit corrected for sample dilution and moisture 
content by the laboratory. The data are usable for decision making purposes. 

UJ Indicates the compound or analyte was analyzed for and not detected. Due to an 
identified quality control deficiency identified during data validation the value 
reported may not accurately reflect the sample quantitation limit. The data are 
usable for decision making purposes. 

J Indicates the compound or analyte was analyzed for and detected. The associated 
value is estimated but the data are usable for decision.making processes. 
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-
R Indicates the compound or analyte was analyzed for and due to an identified quality 

control deficiency the data are unusable. 

NJ Indicates presumptive evidence of a compound at an estimated value. 

N Indicates presumptive evidence of a compound. 

2. DATA QUALITY OBJECTIVES 

2.1 Completeness 

Data quality objectives for the project specified the use of CLP methods for the TCL 
volatiles, semivolatiles, pesticides/PCBs and TAL metals/cyanide analytes and the use of 
standard methods for the wet chemistry parameters. The data packages were complete for 
all requested analyses and met the data quality objectives of the work plan with the 
exception of the items listed below. 

• The volatile initial calibration form associated with SDG BOOX64 was submitted 
with the data package, however, the supporting raw data was not included. No 
qualification was necessary since the ICV calculations were confirmed in the other 
three data packages completing this data set. 

• The mercury analysis for SDG B015G4 was provided for two of three analysis 
dates in which all holding times were exceeded. The sample run performed on 
October 16, 1991 is the only set that does not exceed the holding time for mercury 
analysis, however, the data was not provided' for this run. 

• The graphite furnace (GFAA) raw data was not provided in the data package for 
SDG B015H8. The data was provided in another data package (SDG B015G4), 
therefore the data could be validated. 

• The strontium-90 blank and blank spike results in SDG BOOX68 have been rejected 
(R) since the reported blank spike is not associated with the reported blank 
sample. 

• The technetium-99 results in SDG BOOX68 have been rejected (R) since the 
associated raw data was not submitted with the data package, hence, the results 
could not be verified. 

• The strontium-90 counter control and background data associated with detectors 
1, 2, and 3 which are associated with the laboratory blank and laboratory blank 
· duplicate samples in SDGs B015H8 and B015G4 were not included in the data 
package. The continuing calibration information data for strontium in other 
SDGs of this data set do not include the associated date of analysis. Therefore, 
the strontium-90 results for BL-00306 and BL-00306 Dup have been qualified as 
rejected (R). 
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• The initial calibration raw data associated with the parameters gross alpha, gross 
beta, strontium-90, and tritium was not provided. However, since general 
calibration information was submitted, but was not detector specific, the 
associated sample results have been qualified as estimated O for detects, UJ for 
non-detects). 

• The gamma spectroscopy raw data sheet for sample BOOX77 (SDG BOOX64) listing 
the MDA values of rutheniurn-106 and cobalt-60 was missing from the data 
package. No qualification was required since the positive results could be 
verified. 

A total of 28 samples were validated as part of this data set with a total of 858 
determinations (analyses) · reported. Out of the 858 determinations reported, 678 were 
deemed valid which results in a completeness of 79 percent ([2501/2h71] x :100). This 
completeness percentage does not meet the work plan objective of 80% or the QAPjP 
objective of 90%. : 

2.2 Detection Limit and Sample Result Verification 

The following detection limits, minimum detectable activity (MDA}, and sample results 
could not be verified based on the raw data provided. 

Volatiles 

• The sample results associated with SDG B015G4 reported methylene chloride, 
toluene, carbon tetrachloride, and 1,1,1-trichloroethane as undetected. However, 
the sample results for these compounds were-recalculated and detected during 
the validation process. Therefore, the results have been corrected on the 
associated laboratory report forms. 

Semivolatiles 

• Compounds identified during the validation process but were not reported by the 
laboratory for SDG BOOX68, sample BOOX75 were bis-(2-ethylhexyl)phthalate and 
di-n-octylphthalate which were also detected in the blank and subsequently 
qualified as undetected (U}. 

• Compound di-n-butylphthalate was reported at 44 uglkg and has been corrected 
to 22 uglkg due to a laboratory error. 

Pesticides 

• Aldrin for SDG BOOX68, sample BOOX75, was not reported by the laboratory and 
has been corrected on the report form. 

• Heptachlor was not reported in the blank associated with. SDG BOOX68. This 
compound was corrected on the laboratory report form and corresponding 
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results for sample BOOX75 have been qualified as undetected (U) due to blank 
contamination. 

Metals 

• All cyanide results were corrected to the CRQL of 10 mw}<g from the reported 0.6 
mw}<g value, which could not be verified. 

• The reporting limits for the analytes performed by the GFM were adjusted to 
the CRDL value for non-detects instead of the reported "<IDL" values for all 
associated samples. 

Wet Chemistry 

• The detected result for nitrate was calculated incorrectly for sample BOOX75 in 
SDG BOOX68. The associated result has been recalculated and corrected on the 
laboratory report form. 

• The detected results for nitrite, nitrate, and phosphate were calculated incorrectly 
for samples B015G9 and B015Hl. The associated results have been recalculated 
and corrected on the laboratory report forms. 

Radiochemistry 

• The detected result for plutonium-239 was calculated incorrectly for the 
laboratory blank in SDG BOOX68. The associated result has been recalculated and 
corrected on the laboratory report form. ·: · 

• The detected results for plutonium-238 were calculated incorrectly for samples 
B015Hl and B015K3. The associated results have been recalculated and corrected 
on the laboratory report forms . 

. 
• Reported MDA values for plutonium-238 in the laboratory blank for SDG BOOX68 

could not be verified therefore, the associated result has been qualified as 
estimated (UJ). 

• The total uranium results for samples B015G9, B015G9 duplicate, and B015G9 
matrix spike could not be verified. Therefore, the associated results have been 
rejected (R). 

2.3 Sample Quantitation Limits 

Sample quantitation limits were met with the exception of differences due to moisture 
content sample size and dilution factors. 
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3. QUALIFIED DATA 

This section presents a summary of the qualifications required based on validation of the 
subject data package. 

3.1 Major Deficiencies 

The following presents a summary of the rejected data. 

Volatiles 

• The holding times for BOOX75 and BOOX77 (both the samples and laboratory 
duplicates) were exceeded by a factor greater than two (28 days). Therefore, the 
associated sample results have been qualified as rejected (R). · 

Semi volatiles 

• Samples BOOX75 and BOOX77 contain the tentatively identified compounds (TIC) 
identified as aldol condensation products which are known to be laboratory 
contaminants. Therefore, the associated results been qualified as rejected (R). 

• The surrogate recovery for 2-fluorophenol was zero percent for sample B015G9 in 
SDG B015G4. The sample was then re-analyzed, however, the data for the re­
analysis was not submitted with the data package. Therefore, the compounds 
associated with the surrogate 2-fluorophenol in sample B015G9 and B015G9 
(laboratory duplicate) have been qualified as rejected (R). 

Pesticides/PCBs 

• Sample BOOX77 in SDG BOOX64 required re-extraction which was performed out 
of the holding time by a factor greater than two (14 days). Unfortunately, the 
data from the first analysis was not provided in the data package. Therefore, the 
sample results associated with the re-extraction have been qualified as rejected 
(R). 

Metals 

• The sample results for mercury in BOOX75 and B015K3 were rejected (R) since the 
holding times were exceeded by a factor greater than two (46 days). 

• The cyanide result for sample BOOX77 was rejected (R) since the holding time was 
exceeded by a factor greater than two (28 days). 

• The matrix spike percent recovery for sample BOOX77 was less than 30%, and the 
sample result was less th~n the instrument detection limit (IDL). Therefore, the 
associated sample result has been qualified as rejected (R). 
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• The laboratory control sample (LCS) for potassium in SDGs B015G4 and B015H8 
was less than 50% recovery, therefore, the associated sample results have been 
rejected (R). 

Radiochemistry 

• The plutonium-238 and 239 sample runs associated with SDGs BOOX68, B015H8, 
and B015G4 are not bracketed by acceptable counter control checks. Therefore, 
the associated results have been qualified as rejected (R). 

• Tritium calibration check results for the samples associated with SDGs B015H8 
and B015G4 were outside the laboratory control limits causing rejection (R) of the 
sample results. 

• The gross beta result for sample B015H1 duplicate in SDG B015G4 has been 
rejected (R) since the calibration check was outside of the control limits. 

3.2 Minor Deficiencies 

The following qualifications were required as a result of the validation. Appendices B 
through E provide supporting documentation and a summary of the samples affected. 

3.2.1 Volatile Organics 

Blanks 

The following compounds were detected in the laboratory blanks. 

• SDG B015G4: Acetone and 2-butanone 

• SDG B015H8: Acetone and 2-butanone 

The associated positive sample results with concentrations less than ten times the blank 
concentrations have been qualified as undetected (U). 

3.2.2 Semivolatile Organics 

Holding Times 

The following samples exceeded holding times: 

• SDG BOOX68: Samples BOOX75 and BOOX75 duplicate 

• SDG B015H8: Samples B015K3, B015K3 (duplicate), B015K3MS, and B015K3MSD 
were extracted out of holding time 
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Quantitation limits and results for the above samples have been qualified as estimated 0 
for detects, UJ for non-detects) 

Initial Calibration 

The following compounds and their associated SDGs exceeded the initial calibration relative 
standard deviation (RSD) limit of 30%: 

• SDG BOOX68: Bis-2-chloroethylether, 4-chloroaniline and 3-nitroaniline 

The associated sample results have been qualified as estimated O for detects, UJ for non­
detects ). 

Continuing Calibration 

The following compounds and their associated SDGs exceeded the continuing calibration 
percent difference (%D) limit of 25%: 

• SDG BOOX68: bis-2-chloroethylether, 4-chloroaniline, and 3-nitroaniline 

• SDG BOOX64: 4-chloroaniline, 3-nitroaniline, 2,4-dinitrophenol, 4-nitrophenol, and 
4-nitroaniline 

• SDG B015G4: 4-chloroaniline, hexachlorocyclopentadiene, and 3-nitroaniline 

• SDG B015H8: Bis(2-chloroisopropyl)ether, 4-chloroaniline, 
hexachlorocyclopentadiene, and 3-nitroaniline 

The associated sample results have been qualified as estimated O for detects, UJ for non­
detects). 

Blanks 

The following compounds were detected in the laboratory blanks: 

• SDG BOOX68: Di-n-butylphthalate, di-n-octylphthalate, and the TIC identified as 
unknowns at the retention times of 4.76, 5.80, and 33.84 minutes. 

• SDG BOOX64: Di-n-octylphthalate and the TIC identified as an unknown at a 
retention time of 5.04 minutes. 

• SDG B015G4: Di-n-butylphthalate, the TIC identified as triphenyl phosphic oxide, 
and the TICs identified as unknowns at retention times of 4.44, 
5.18, and 5.42 minutes. 

• SDG B015H8: Di-n-butylphthalate and the TICs identified as unknowns at the 
retention times of 4.37, 5.09, and 5.32 minutes. 
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All associated positive samples results less than five or ten times the blank concentration 
for the above compounds in the respective SDG have been qualified as undetected (U). 

3.2.3 Pesticides/PCBs 

Holding Times 

The folk;,wing samples exceeded holding times: 

• SDG BOOX68: Sample BOOX75 and the laboratory blank 

• SDG B015H8: Sample B015K3 

• SDG B015G4: Samples B015G9 and B015Hl 

The associated results for the above samples have been qualified as estimated O for detects, 
UJ for non-detects). 

Continuing Calibration 

• The continuing calibration percent difference limit of 15% was exceeded for 
several compounds associated with sample BOOX75 in SDG BOOX68. However, the 
associated sample results have already been qualified due to exceeded holding 
times therefore, no further qualification is required. 

Blanks 

The following compounds were detected in the laboratory blanks: 

• SDG BOOX68: Heptachlor 

All associated positive sample results less than five times the blank concentration for the 
above compounds in the respective SDG have been qualified as undetected (U). 

Matrix Spikes 

• The matrix spike percent recoveries associated with SDG BOOX68 were out of the 
control limits. The associated sample results have already been qualified due to 
exceeded holding times therefore, no further qualification was necessary. 

3.2.4 Metals 

Holding Times 

The following samples exceeded holding times: 
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• For cyanide, samples BOOX72, B015G4, B015G6, B015G8, B015G9, BOOX88, and 
B015H0 

• For mercury, sample BOOX77 

The associated sample results have been qualified as estimated CT for detects, UJ for non­
detects ). 

Calibration 

• An initial calibration verification (ICV) sample was performed for cyanide analysis 
in place of a mid-range standard. Therefore, no qualification of the data was 
required. 

• The cyanide ICV percent recovery exceeded control limits for the associated 
samples in SDGs B015G4 and B015H8. The associated sample results (B015Hl, 
B015H4, and B015K8) have been qualified as estimated CT for detects, UJ for non­
detects ). 

Blanks 

The following compounds were detected in the laboratory blanks: 

• SDG BOOX68: Copper 

• SDG BOOX64: Antimony, copper, cobalt, and potassium 

• SDG B015G4: Cadmium and potassium 

• SDG B015H8: Cadmium and potassium 
. 

All associated positive sample results less than five times the blank concentration for the 
above compounds in the respective SDG have been qualified as undetected (U). 

Matrix Spike 

The following spike results exceeded the QC limits of 75% to 125%: 

• SDG BOOX68: Antimony and manganese 

• SDG BOOX64: Antimony 

• SDG B015G4: Antimony 

• SDG B015H8: Antimony 
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The associated sample results have been qualified as ~timated O for detects, UJ for non­
detects ). 

Laboratory Control Sample 

The following laboratory control sample percent recoveries were out of the specified control 
limits: ,, 

• SDG BOOX68: Arsenic 

• SDG BOOX64: Thallium 

• SDG B015G4: Aluminum and sodium 

• SDG B015H8: Aluminum and sodium 

The associated sample results in the respective SDG have been qualified as estimated CT for 
detects, UJ for non-detects). 

Duplicates 

• A laboratory duplicate for cyanide was performed on the water sample, BOOX82 in 
SDG BOOX64, the RPD value was 61.83%. Therefore, the associated cyanide result 
has been qualified as estimated 0). 

Serial Dilutions 

The following serial dilution results exceeded the QC limits of 10% for analyte 
concentrations greater than 50 times the IDL: 

• SDG BOOX64: Zinc, iron, and manganese 

The associat~d sample results have been qualified as estimated CT for detects, UJ for non­
detects ). 

3.2.5 Wet Chemistry 

Holding Times 

The following samples exceeded holding times for the anion parameters, phosphate, 
nitrate, nitrite, and sulfate: 

• SDG BOOX68: Sample BOOX75 (nitrite, nitrate, and phosphate only) 

• SDG BOOX64: Sample BOOX77 

• SDG B015G4: Samples B015G9 and B015Hl 



9611349? .. zo;~s 

February 81 1993 11 913-1719 

• SDG B015H8: Sample B015K3 

The associated sample results have been qualified as estimated (J for detects, UJ for non­
detects ). 

Calibration 

• The phosphate ICV was outside the control limits for BOOX75, therefore, the result 
has been qualified as estimated (UJ). 

Duplicates 

• The RPD values for nitrate were out of specification for the duplicate analys~ for 
SDG B015G4. Since associated samples had been previously qualified as 
estimated (J) no further qualification was required. 

• The laboratory duplicate for nitrate associated with the samples in SDG B015G4 
was out of the control limits, however, the associated samples had been 
previously qualified due to holding time exceedance. 

3.2.6 Radiochemistry 

Holding Times 

• All radiochemistry parameters were analyzed within holding time, therefore, no 
qualification was required. 

Method Blanks 

Positive results are reported in the method blanks for the following parameters: 

• SDG BOOX64: Gross beta, strontium, and uranium 

• SDG BOOX68: Gross beta, plutoniurn-239 and strontium 

• SDG B015H8: Gross beta and strontium-90 

• SDG B015G4: Strontium-90 

The associated positive sample results have been qualified as estimated 0). 

Matrix Spike Recovery 

Sample spike recoveries were between 105% and 115% in the following samples: 

• SDG B015H8: Gross beta 
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The associated sample results have been qualified as estimated G for detects, UJ for non­
detects ). 

Blank Spike Recovezy 

Blank spike recoveries were between 105% and 115% in the following SDGs causing 
associated sample results to be qualified as estimated G for detects, UJ for non-detects): 

• SDG BOOX68: Gross alpha 

• SDG BOOX64: Gross alpha 

• SDG B015G4: Gross alpha and gross beta 

Laboratozy Control Samples 

• No laboratory control samples were analyzed as part of this data set therefore, 
unless otherwise specified all detected results have been qualified as estimated G). 

Duplicate 

The duplicate RPD for the following parameters in the associated SDGs were out of the 
control limits of 35%: 

• SDG BOOX64 Plutonium and strontium-90 

• SDG B015H8 Tritium 

• SDG B015G4 Tritium 

The associated sample results have been qualified as estimated G for detects, UJ for non­
detects). 

3.2.7 ICP/MS (f echnetium-99 and Total Uranium) 

Holding Times 

• All technetium-99 and total uranium analyses were performed within holding 
time, therefore, no qualification is required. 

Method Blanks 

• Technetium-99 was present in the method blank associated with SDG B015G4. 
Therefore, the TC-99 result for B015G9 has been qualified as undetected (U). 
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Matrix Spike 

The following spike results exceeded the QC limits of 75% to 125%: 

• SDG B015G4: Technetium-99 and total uranium 

• SDG B015H8: Technetium-99 and total uranium 

The associated sample results have been qualified as estimated O for detects, UJ for non­
detects )_ 

Duplicates 

• The duplicate RPO for technetium-99 was out of the control limits for SDG 
B015G4 and B015H8. 

Laboratory Control Samples 

• Laboratory control samples (LCS) were analyzed for technetium-99 and total 
uranium, however, the LCS concentrations are unknown. Therefore, all detected 
results have been qualified as estimated 0). 

4. CONCLUSION 

Sections 1 through 3 present a summary of the data quality for the subject data package. 
T_he results contained in this report are acceptable for use with the exception of those major 
deficiencies · described in Section 3.1. The original, as received data package will be 
transmitted at a later date under separate cover for inclusion in the project QA record. 

The appendices provide supporting documentation and a tabular summary of the qualified 
data. 
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TABLE 1 

LIST OF SAMPLES VALIDATED, SDG BOOX68-PNL-050, 
BOOX64-PNL-051, B015G4-PNL-052 AND B015H8-PNL-053 

DATA HEIS NO. PNLID SAMPLE LOCATION 
PACKAGE ID DATE 

BOOX68-PNL-050 BOOX68 91-7426 07/25191 216-B-49A 
3.0-55 

BOOX68-PNL-050 BOOX70 91-7427 07/25191 216-B-49A 
8.5-11.0 

BOOX68-PNL-050 BOOX72 91-7504 07/29/91 216-B-57A 
82.0-84.5 

BOOX68-PNL-050 BOOX74 91-7623 08/01/91 216-B-57A 
,, 109.5-112.0 

BOOX68-PNL-050 BOOX90 91-7807 08/06/91 216-B-57A 
139.0-141.5 

BOOX68-PNL-050 BOOX75 91-7815 08/06/91 216-B-49A 
17.0-20.0 

BOOX68-PNL-050 BOOX92 91-7875 08/08/91 216-B-57A 
166.5-169.0 

BOOX68-PNL-050 BOOXC0 91-7505 07/30/91 216-B-57A 

BOOX68-PNL-050 BOOX84 91-7624 08/01/91 · 216-B-57A 

BOOX64-PNL-051 BOOX64 91-6420 07/09/91 216-B-57A 
30.0-33.0 

BOOX64-PNL-051 BOOX77 91-6421 07/09/91 216-B-57A 
30.0-33.0 

BOOX64-PNL-051 BOOX82 91-6693 07/16/91 216-B-57A 

BOOX64-PNL-051 BOOX66 91-6906 07/17/91 216-B-57A 
555-58.0 

BOOX64-PNL-051 BOOX78 91-6907 07/17/91 216-B-57A 
555-58.0 

B015G4-PNL-052 B015G4 92-00019 09/30/91 216-B-49A 
104.5-107.0 

B015G4-PNL-052 B015G6 92-00116 10/02/91 216-B-SOB 
3.5-6.0 · 

COMMENTS 

1RIPBLANK 

EQUIPMENT 
BLANK 

EQUIPMENT 
BLANK 
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TABLE 1 (Cont.) 

LIST OF SAMPLES VALIDATED, SDG BOOX68-PNL-050, 
BOOX64-PNL-051, B015G4-PNL-052 AND BOOXHS-PNL-053 

DATA HEIS NO. PNLID SAMPLE LOCATION 
PACKAGE ID DATE 

B015G4-PNL-052 B015G8 92-00117 10/02/91 216-B-SOB 
12.0-16.0 

B015G4-PNL-052 B015G9 92-00306 10/04/91 216-B-SOB 
155-17.5 

B015G4-PNL-052 B015H4 92-00356 10/09/91 216-B-SOB 
28.0-30.5 

B015G4-PNL-052 B015H6 92-00357 10/09/91 216-B-49A 
135.0-137.5 

B015G4-PNL-052 B015Hl 92-00358 10/09/91 216-B-SOB 
28.0-30.5 

B0lSHS-PNL-053 B015H8 92-00570 10/17/91 216-B-SOC 
3.5-6.0 

B0lSHS-PNL-053 B015J8 92-00571 10/17/91 216-B-SOC 
3.5-6.0 

B015H8-PNL-053 B015K0 92-00572 10/17/91 216-B-SOC 
, 11.0-15.0 

B015H8-PNL-053 B015K3 92-00921 10/22/91 216-B-SOC 
19.0-20.5 

B015H8-PNL-053 B015K2 92-00922 10/22/91 216-B-49A 
: 162.0-164.5 

B0lSHS-PNL-053 B015K6 92-00931 10/23/91 216-B-SOC 
28.0-30.5 

B0lSHS-PNL-053 BOOX88 92-00975 10/24/91 216-B-SOC 

B0lSHS-PNL-053 B015H0 92-00976 10/24/91 216-B-49A 

B0lSHS-PNL-053 B015K8 92-00977 10/24/91 216-B-49A 
1905-193.0 

COMMENTS 

EQUJPMENT 
BLANK 

FIELD 
BLANK 
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VALIDATED VOLATILE ORGANIC RESULTS (ug/Kg) 08-Feb-93 PAGE 1 OF 1 

BATTEUE - PACIAC NORlliWEST LA80RA TORY 
DATA PAa<AGE BOOX68 BOOX64 B015G4 B015G4 B015H8 
SAMPLE NUMBER BOOX75 BOOX77 B015G9 B015H1 B0151<3 
VOLATILE ORGANIC COMPOUND CRQL Result Q Result Q Result 0 Result Q Result Q 
cRloRoMEfftANE 10 47 A 48 A " a 55 a 34 a 
BROMOMETHANE 10 47 R 48 R 46 U 55 u 34 U 
VINYL CHLORIDE 10 47 R 48 R 46 U 55 U 34 U 
CHLOROETHANE 10 47 R 48 R 46 U 55 U 34 U ..... ,,-o 
METHYLENE CHLORIDE 5 24 R 24 R 23 U 3 J 17 U O".,, 
ACETONE 10 47 R 50 R 83 B 28 U 34 U 

(...,>.j 
CARBON DISULFIDE 5 24 R 24 R 23 U 27 U 17 U ~ 
1, 1-DICHLOROETliENE 5 24 R 24 R 23 U 27 U 17 U -....0 
1, 1-DICHLOROETHANE 5 24 R 24 R 23 U 27 U 17 U -·. 
1,2-DICHLOROETHENE (TOTAL) 5 24 R 24 A 23 U 27 U 17 U • r-..,j 
CHLOROFORM 5 24 A 24 A 23 U 27 U 17 U c:, 
1,2-DICHLOROETHANE 5 24 R 24 R 23 U 27 U 17 U ~ 

2- BUTANONE 10 47 R 51 R 53 U 35 U 17 U c..n 

1, 1, 1-TRICHLOROETHANE 5 24 R 24 R 7 J 8 J 17 U 
CARBON TETRACHLORIDE 5 24 R 24 R 23 U 27 U 17 U 
VINYL ACETATE 10 47 R 48 R 46 U 55 U 34 U 
BROMODICHLOROMETHANE 5 24 R 24 R 23 U 27 U 17 U 
1,2-DICHLOROPROPANE 5 24 R 24 R 23 U 27 U 17 U 
CIS-1,3-DICHLOROPROPENE 5 24 R .. , 24 R 23 U 27 U 17 U 
TRICHLOROETHENE 5 24 R 24 R 23 U 27 U 17 U 
DIBROMOCHLOROMETHANE 5 24 R 24 R 23 U 27 U 17 U 
1, 1,2-TRICHLOROETHANE 5 24 R 24 A 23 U 27 U 17 U 
BENZENE 5 24 R 24 R 23 U 27 U 17 U 
TRANS-1 ,3- DICHLOROPROPENE 5 24 R 24 A 23 U 27 U 17 U 
BROMOFORM 5 . 24 R 24 A 23 U 27 U 17 U 
4-METHYL-2- PENTANONE 10 47 R 48 R 46 U 55 U 34 U 
2-HEXANONE 10 47 R 48 R 46 U 55 U 34 U 
TETRACHLOROETHENE 5 24 R 24 A 23 U 27 U 17 U 
1, 1,2,2-TETRACHLOROETHANE 5 24 A 24 A 23 U 27 U 17 U 
TOLUENE 5 24 A 9 A 2 J 2 J 17 U 
CHLOROBENZENE 5 24 R 24 A 23 U 27 U 17 U 
ETHYLBENZENE 5 24 R 24 R 23 U 27 U 17 U 
STYRENE 5 24 R 24 R 23 U 27 U 17 U 
XYLENES (TOTAL) 5 24 R 24 R 23 U 27 U 17 U 

BOOX64-V.WK1 



VALIDATED SEMIVOLATILE O~IC RESULTS (ug/Kg) 08-Feb-93 PAGE 1 Of2 

BATTB.1.E- PACIFIC NORTHWEST LABORATORY 
DATA PAa<AGE BOOX68 BOOX64 801504 801504 B015H8 

' SAMPLE NUMBER BOOX75 BOOX77 801509 B01SH1 80151<3 
SEMIVOLATlLE COMPOUND CR0L Result Q Result Q Result Q Result Q Result Q 
PHENol 33o 33000 33o 0 670 A 350 0 35000 
B1S(2-CHLOR~L)EltiER 330 330 UJ 330 U 670 R 350 U 350 UJ 
2-CHLOROPHENOL 

1 
330 330 UJ 330 U 670 R 350 U 350 UJ 

-.~~ 
0---"'! 

1,3-DICHLOAOBENZE~E 330 330 UJ 330 U 670 R 350 U 350 UJ =-
1,4-DICHLOAOBENZENE 330 330 UJ 330 U 670 R 350 U 350 W t..N 

BENZVL ALCOHOL 330 330 UJ 330 U 670 R 350 U 350 UJ -&:. 

"'° 1,2-0ICHLOROBENZENE 330 330 UJ 330 U 670 R 350 U 350 UJ -· . 
2-METHYLPHENOL 330 330 UJ 330 U 670 R 350 U 350 UJ • r·...J 
81S(2-CHLOROISOPROPY~ER 330 330 UJ 330 U 670 R 350 U 350 UJ c::, 
4-METHYLPHENOL ; ' 330 330 UJ 330 U 670 R 350 U 350 W LJ.. 
N-NITROSO-D1-N-f»ROPVLAMINE 330 330 UJ 330 U 670 R 350 U 350 UJ a..... 
HEXACHLOROETHANE ' 330 330 UJ 330 U 670 R 350 U 350 UJ 
NITROBENZENE 330 330 UJ 330 U 670 R 350 U 350 UJ 
ISOPHORONE 330 330 UJ 330 U 670 R 350 U 350 UJ 
2-NITROPHENOL 330 330 UJ 330 U 670 R 350 U 350 UJ 
2,4-DIMElliYLPH~OL 330 330 UJ 330 U 670 R 350 U 350 UJ 
BENZOIC ACID ' ' ·. '' 1600 1700 ,µJ 1700 U 3400 R 1700 U 1700 UJ 
B1S(2-CHLOROEfHO~~E 330 ' 330 UJ 330 U 670 R 350 U 350 W 
2,4-DICHLOROPHENOL " 330 330W 330 U 670 R 350 U 350 UJ 
1,2,4-TRICHLOAOBENZENE 330 330 UJ 330 U 670 R 350 U 350 UJ 
NAPHTHALENE ' 330 330 UJ 330 U 670 R 350 U 350 W 
4-CHLOROANIUNE 330 330 UJ 330 UJ 670 R 350 UJ 350 UJ 
HEXACHLOROBUTADIENE 330 330 UJ 330 U 670 R 350 U 350 UJ 
4-CHLOR0-3-METHYLPHENOL 330 330 UJ 330 U 670 R 350 U 350 UJ 
2-METHYLNAPHTHALENE 330 330 UJ 330 U 670 R 350 U 350 UJ 
HEXACHLOROCYCLOPENTADIENE 330 330 UJ 330 U 670 R 350 UJ 350 UJ 
2,4,6-TRICHLOROPHENOL 330 330 UJ 330 U 670 R 350 U 350 UJ 
2,4,5-TRICHLOROPHENOL 1600 FOO UJ 1700 U 3400 R 1700 U 1700 UJ 
2-CHLORONAPHTMALENE 330 330 UJ 330 U 670 R 350 U 350 UJ 
2-NITROANILINE 1600 1700 UJ 1700 U 3400 R 1700 U 1700 UJ 
DIMETHYLPHTHALATE 330 330 UJ 330 U 670 R 350 U 350 UJ 
ACENAPHTHYLENE 330 330 UJ 330 U 670 R , 350 U 350 UJ 
2,6-DINITROTOLUENE 330 330 UJ 330 U 670 R 350 U 350 UJ 
3-NITROANILINE 1600 1700 UJ 1700 UJ 3400 R 1700 UJ 1700 UJ 
ACENAPHTHENE 330 330 UJ 330 U 670 R 350 U 350 UJ 
2,4-DINITROPHENOL 1600 1700 UJ 1700 UJ 3400 R 1700 U 1700 UJ 

FILENAME: BOOX64SV.WK1 
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BATTELLE - PACIFIC NORTHWEST LABORATORY 
DATA PAa<AGE BOOX68 BOOX64 B015G4 B015G4 B015H8 
SAMPLE NUMBER BOOX75 BOOX77 B015G9 B015H1 B0151<3 
SEMIVOLATILE COMPOUND CRQL Result Q Result Q Result Q Result Q Result Q 
4-NrTROPAENOC 1600 1700 W 1100 OJ 3400 A 1700 0 1700 W 
DIBENZOFURAN 330 330W 330 U 670 R 350 U 350 W 
2,4-DINITROTOLUENE 330 330W 330 U 670 A 350 U 350 W 
DIETHYLPHTHALATE 330 620 J 330 U 670 R 350 U 350W 
4-CHLOROPHENYL-PHENYLETHER 330 330W 330 U 670 R 350 U 350 W ""~:l 
FLUORENE 330 330W 330 U 670 A 350 U 350W 0-·, 
4-NITROANIUNE 1600 1700 W 1700 UJ 3400 A 1700 U 1700 UJ LN 
4,6-DINITR0-2-METHYLPHENOL 1600 1700 W 1700 U 3400 R 1700 U 1700 UJ ~ 

N-NITROSODIPHENYLAMINE 330 330W 330 U 670 A 350 U 350W ""° -. 4-BAOMOPHENYL-PHENYLETHER 330 330W 330 U 670 A 350 U 350 UJ .. 
HEXACHLOAOBENZENE 330 330W 330 U 670 A 350 U 350 UJ r---Y 
PHENANTHRENE 330 330 W 330 U 670 A 350 U 350 W C) ., -. 
ANTHRACENE 330 330W 330 U 670 A 350 U 350 UJ ~ 

--......i 
D1-N-BUTYLPHTHALATE 330 350 W 22 J 740 A 410 U 580 UJ 
FLUORANTHENE 330 330 W 330 U 670 R 350 U 350 UJ 
PYRENE 330 330W 330 U 670 R 350 U 350W 
BUTYLBENZYLf>HTHALATE 330 330W 330 U 670 R 350 U 350 UJ 
3,3' -DICHLOAOBENZIDINE 660 670 W 670 U 1300 A 700 U 700 UJ 
BENZO(A)ANTHRACENE 330 330W 333 U 670 R 350 U 350 W 
CHRYSENE 330 330 "W 333 U 670 R 350 U 350 UJ 
8IS(2-ETHYLHEXYL)PHTHALATE 330 . 23 J 333 U 670 R 350 U 350 UJ 
PENTACHLOAOPHENOL 1600 1700 W 1700 U 3400 A 1700 U 1700 UJ 
DI-N-OCTYLPHTHALATE 330 330W 330 U 47 R 350 U 350 UJ 
BENZO(B)FLUORANTHENE 330 330W 330 U 670 R 350 U 350 UJ 
BENZO(K)FLUOAANTHENE 330 330 W 330 U 670 R 350 U 350 UJ 
BENZO(A)PYRENE 330 330 W 330 U 670 R 350 U 350 UJ 
INDEN0(1,2,3-CD)PYRENE 330 330 UJ 330 U 670 A 350 U 350 UJ 
DIBENZ(A,H)ANTHRACENE 330 330 UJ 330 U 670 R 350 U 350 UJ 
BENZO(G,H,l)PEAYLENE 330 330 UJ 330 U 670 R 350 U 350 UJ 

FILENAME: BOOX64SV.WK1 



VALIDATED PESTICIDE/PCB RESULTS (ug/Kg) 08-Feb-93 PAGE 1 OF 1 

BATTELLE - PACIFIC NORTHWEST LABORATORY 
DATA PAa<AGE 800X68 BOOX64 B01504 801504 B015H8 
SAMPLE NUMBER BOOX75 BOOX77 B015G9 B015H1 B015K3 
PESTICIDE/PCB COMPOUND CRQL Result Q Result Q Result Q Result Q Result Q 
ALPHA-BHC 8 8W 8 R 8W 8W 8W 
BETA-BHC a 8 UJ a R 8W 8W 8W 
OELTA-BHC 8 8W 8 R 8W aw aw ,..,o 

a,.., 
GAMMA-BHC (UNDANE) 8 8W 8 R 8W 8W 8W ;;:;;i,;;:;, 

> I 

9.8 W 
t.>,I 

HEPTACHLOR 8 8 R 8W 8W 8W ...r:::: 
ALDRIN a 6.6 J a R aw aw aw · '....o 

- f 

HEPTACfiLOfl ~~~ a 8 UJ 8 R 8W 8 UJ 8W • 
ENOOSULFAN I 8 8W 8 R 8W 8W 8W r,.; 

c:::, 
DIELDRIN 16 16 W 16 R 16 W 16 W 16 UJ .. ~' 

'-"" 
4,4'-DOE 16 16 UJ 16 R 16 W 16 W 16 UJ 0:, 

ENDRIN 16 16 UJ 16 R 16 W 16 W 16 UJ 
ENDOSULFAN II 16 16 UJ 16 R 17.1 J 16 W 16 UJ 

' 4,4'-DDO 16 16 W 16 R 16 W 16 UJ 16 W 
ENDOSULFAN SULfATE 16 16 W 16 R 16 W 16 UJ 16 UJ 
4,4'-DDT 16 16 W 16 R 16 W 16 W 16 W 
METHOXYCHLOR 80 80 W 80 R 80 W 80 UJ 80 W 
ENDAIN KETONE 16 16 UJ 16 R 16 W 16 UJ 16 UJ 
ALPHA-CHLORDANE 80 80 UJ 80 R 80 UJ 80 UJ 80 UJ 

' GAMMA-CHLORDANE 80 80 UJ 80 R 80 W 80 UJ 80 UJ 
TOXAPHENE 160 160 W 160 R 160 W 160 UJ 160 UJ 
AROCLOR-1016 80 80 W 80 R 80 W 80 UJ 80 W 
AROCLOR-1221 80 80 UJ 80 R 80 W 80 UJ 80 UJ 
AROCLOR-1232 80 90 J 80 R 80 W 80 UJ 80 UJ 
AROCLOR-1242 80 80 UJ 80 R 80 UJ 80 UJ 80 UJ 
AROCLOR-1248 80 80 UJ 80 R 80 UJ 80 UJ 80 UJ 
AROCLOR-1254 160 160 W 160 R 313 J 160 UJ 160 UJ 
AROCLOR-1260 160 160 UJ 160 R 160 UJ 160 UJ 160 UJ 

FILENAME:BOOX64-r.w1q 



VALIDATED INORGANIC AND TOC DATA (mg/Kg) 

BATTELLE - PACIAC NORTHWEST L ABORATOAY 
DATA PAa<AGE 
SAMPLE NUMBER 
INORGANIC ANAL YTES 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUa., 
VANADIUM 
ZINC 
BISMUTH 
NITRATE-N 
NITRITE-N 
PHOSPHATE-P 
SULFATE 
TOTAL ORGANIC CARBON 

BOOX64- I.WK1 

CROL 
40 
12 

2 
40 

1 
1 

1000 
2 

10 
5 

20 
1 

1000 
3 

0.04 
8 

1000 
1 
2 

1000 
2 

10 
4 

12 
500 
NA 

1 
100 
NA 

BOOX68 
BOOX75 
Result a 

7420 
'4.6 W 
2.3 J 

59.1 
0.45 B 
0.58 U 
7290 

8.8 
8.3 B 

18.3 U 
14500 

5.9 
4730 

288 J 
0.14 A 
14.2 
1270 
0.14 .u 
0.09 U 
780 B 

0.22 U 
24.8 
36.6 
0.27 U 
887 

1 U 
5 UJ 

162 
529 

BOOX64 
eooxn 
Result a 

7610 
4.3 UJ 
2.4 B 

63.7 
o.3 e 

0.54 U 
6500 

7.6 
7.1 U 

11.9 U 
14700 J 

5.5 
4710 

289 J 
0.1 R 
11 

1080 U 
0.14 U 

10 U 
113 B 

1W 
23.6 
36.8 J 

60 U 
23.6 J 

1 UJ 
5 UJ 

23.6 J 
194 

08-feb-93 

B01564 
B015G9 
Result 0 

8030 J 
2.6 W 

6.47 B 
78.6 
o.26 e 

2 U 
7350 
10.2 
7.3 B 

21.5 
22200 

3.11 
4160 

269 
0.25 J 
11.6 
793 R 

5 U 
10 U 

596 J 
10 U 

52.1 
44.1 
0.17 U 
686 J 

1 UJ 
7.9 J 
32 J 

1100 

B015G4 
B015H1 
Result a 

6010 J 
2.8 UJ 

5.44 B 
68.6 
0.26 B 

2 U 
5670 
10.3 
6.2 B 

18.6 
18600 

2.93 B 
4240 

269 
0.07 J 
12.9 
838 R 

5 U 
10 U 

1070 J 
0.7 B 

33.8 
34.2 
0.17 U 
16.2 J 

1 UJ 
12.2 J 

13 J 
547 

B015H8 
B015K3 
Result 0 

8700 J 
2.9 W 

8.22 B 
69.9 
0.29 B 

1.6 U 
6390 
12.5 
6.9 B 

17.1 
18000 

3.21 
4560 

279 
0.09 R 
11.6 
1170 R 

5 U 
10 U 

815 J 
10 U 

35.9 
37.7 
0.17 U 
121 J 

1 UJ 
12.7 J 

20 J 
579 
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VALIDATED CYANIDE RESULTS 08-Feb-93 PAGE 1 OF 1 

BATTB.LE- PACIFIC NORTHWEST LABORATORY 

SAMPLE NO. PARAMETER RESULT Q UNrrs 
BOOX64 CN(TOTAL) 1 u MG/KG 
BOOX66 CN(TOTAL) 1 U MGn<G 
BOOX68 CN(TOTAL) 0.6 U MGJKG ·•..n 
BOOX70 CN(TOTAL) 0.6 U MGJKG a-... 
800X72 CN(TOTAL) 0.6 W MGJKG u,,,J 

-,::: 
BOOX74 CN(TOTAL) 0.6 U MGJKG "'° BOOX75 CN(TOTAL) 1.6 MGJKG -. 

• 800:xn CN(TOTAL) 1 A MGJKG r-.,,J 

800X78 CN(TOTAL) 1 U MG/KG c:, 
_z;. 

BOOX82 CN(TOTAL) 19.4 J UG/1.. c:::, 

BOOX84 CN(TOTAL) 5.9 U UG/l 
BOOX88 CN(TOTAL) 5.9 W UG/L 
BOOX90 CN(TOTAL) 0.6 U MGJKG 
BOOX92 CN(TOTAL) 0.6 U MGJKG 
BOOXCO CN(TOTAL) 5.9 U UG/L 
8015G4 CN(TOTAL) 0.8 J MGJKG 

.. 
801586 CN(TOTAL) 0.6 W MGJKG 
801588 CN(TOTAL) 0.6 W MGJKG 
801589 CN(TOTAL) 0.6 W MGJKG 
8015H0 CN(TOTAL) 5.9 W lJG/L 
B015H1 CN(TOTAL) 0.6 W MGJKG 
B015H4 CN(TOTAL) 0.6 W MGJKG 
B015H6 CN(TOTAL) 1.5 MG/KG 
B015H8 CN(TOTAL) 1 U MG/KG 
B015J8 CN(TOTAL) 1 U MG/KG 
B015K0 CN(TOTAL) 1 U MG/KG 
B015K2 CN(TOTAL) 0.8 B MG/KG 
B015K3 CN(TOTAL) 1 U MG/KG 
B015K6 CN(TOTAL) 1 U MG/KG 
B015K8 CN(TOTAL) 1.2 J MG/KG 

FILENAME: eoox~.WKl 



VALIDATED RADIOCHEMISTRY RESULTS (pCl/g) 08-Feb-93 PAGE 1 OF 1 

BATTB.LE - PACIFIC NORTHWEST LABORATORY 
DATAPAa<AGE BOOX68 BOOX64 B015G4 B01564 B015H8 
SAMPLE NUMBER BOOX75 eooxn B015G9 B015H1 B0151<3 
RADIOCHEMICAL ANAL YTE CRQL RESULT a RESULT a RESULT a RESULT a RESULT a 
GROSS ALPHA 8 48.9 J 6.3 J 107.5 J 2.9 J 25.7 J 
GROSS BETA 3 159330 J 4m1 J 622300 J 2590 J 64500 J 
CESIUM-137 0.6 21270 J 67000 J 572000 J 1890 J 562000 J 
COBALT-60 0.02 1.23 J 0.46 U 8 U 0.4 U 28.6 J 

~ .. .J,~ 

PLUTONIUM-238 0.0001 0.428 R 0.00623 J 1.87 R 0.00283 R 0.~ R 0-·, 
PLUTONIUM-239+240 0.0001 32.3 A 0.00325 J 121 R 0.239 R 2.96 R CJ-J 
RUTHENIUM-106 0.2 32 U 33 U 500 U 18 U 280 U ....,::: I 

STRONTIUM-90 0.15 62600 J 1.2 J 6noo J 452 J nso J 
~.._o - . 

TECHNETIUM-99 0.5 48 A 60 J 34 W 160 J 132 J • 
TRITIUM 1 39 J 16 J 16 R 23 R 56 R 

r~ 
c:, 

TOTAL URANIUM 0.3 41 J 0.4 J 1.7 R 1.2 J 22.6 J ·--

FILENAME: BOOX64-R.WK1 



i ... . _.·,. 
,-,.· · 
:v • • 

1A EPA SAMPLE NO. 
VOLATIU: ORGANICS ANALYS%S CATA SHEET -------· 

I B00X75 · 1 
Lab Name:BA'l"l'ELLE-PNL Contract:------ z,, ,6 ~ t1,1 17jo 
Lab Code:------ Case No.: SAS .No. : ----- SDG No. : ------ · 

Matrix: (soil/water) SOIL Lab Sample ID: 91-7815 

Sample wt/vol: l.i047 (q/mL) G Lab Fil• ID: >WA505 

IAvel: (low/med) LOH. 

I Moisture: not dee. 4.0 

Column: (pack/cap) CAP 

oat• Received: 08/08/91 

Date Analyzed: 11/05/91 

Dilution Factor: 1.00000 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(uq/t or ug/Kq) ug/Xg 

74-87-3••-----•-Chloromethane ______ _ 
74•83-9--------Bromomethane _______ _ 
75•01•4•--------Vinfl Chloride 
75-00-3---------chloroethane -------
75-09•2---------Methylene_Chlorida ____ _ 
67-64•1---------Acatone._ __ .....,.. _____ _ 
75-15-o---------carbon Disulfide ------75-35-4---------l,l-Dichloroethene 
75-34-3---------1,l-Dichloroethane ____ _ 
540-59-o--------l,2-Dichloroethena_(total)_ 
67•66•3---------Chloroform ________ _ 
101-02-2--------1,2-oichloroethane ____ _ 
78-93•3--------2-Butanone,_ __ .,..,.. ____ _ 
71•55•6---------1,l,l•Trichloroethana __ _ 
56-23-5--------carbon Tetrachloride ___ _ 
108-05•4•------Vinyl Acetate 
75•27•4--------Bromodichloro_m_e_th.--an_e ___ _ 
78-87•5---------1,2-oichloropropana ___ _ 
100s1-01-s------cia-1,l-Dichloropropena_ 
79-01•6•--------Trichloroethena 
124-48•1·-------Dibromochlorome-th_a_n_a ___ _ 
79-00-s---------1,1,2-Trichloro•thana 
71•43-2--------Banzena ----
10061•02-6------tran• -l,3-Dichloropropene_ 
75-25-2---------Bromofona · 
1oa-10-1--------4-Methyl-2-pentan0na ___ _ 
591-78-6--------2-Haxanone 127-18-4•-------Tatrachlor_o_e_t_h_a_n_a _____ _ 
79-l4•5---------1,1,2,2-Tatrachl0r0ethane_ 
101-ea-l-------Toluene 101-90-1------Chlorob_e_n_z_•_n_e _______ _ 
100-41•4•-------Ethylbenzene _______ _ 
100-42•5--•-----styrene 
133•02•7--------Xylene ~(~to-t~a-1~)~------

47. 
47. 
47. 
47. 
24. 
47. 
24. 
24. 
24. 
24. 
24. 
24. 
47. 
24. 
24. 
47. 
24. 
24. 
24. 
24. 
24. 
24. 
24. 
24. 
24. 
47. 
47. 
24. 
24. 
24. 
24. 
24. 
24. 
24. 
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FORM I VOA 1/89 Rev. 
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Q6 ( r· ·70~13 .. h J .,i:., 1 .... EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET -------· 

sme:BATTELLE-PNL Contract:------ l BOOX77 I 
a..1/J,A--??II 3G) ~ 3 3 

, code:------ case No.:----- SAS No.: ------ SDG No.:------

erix: (soil/water) SOIL Lal:, Sample ID: 91-06421 · 

uple wt/vol: 1.109 (g/mL) G Lab File IO: >VB410 . 
-181: (low/med) LOW 

1oisture: not dee. 5.3 

lumn: (pack/cap) CAP 

Data Received: 07/10/91 

Data Analyzed: 10/14/91 

Dilution Factor: 1.00000 

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

74-87-3---------Chloromethane _______ _ 
74-83-9---------Bromomethane -,-.-------75 - 0 l - 4 - - - - - - - - - Vinyl Chlor~de ______ _ 
75-00-3---------Chloroethane ~--,-~-----75 - 09 - 2 - - - - - - - - - Methylene_ Chloride ____ _ 
67-64-1---------Acetone 
75-15-o---------carbon -D~i_s_u_l_f-id_e _____ _ 
75-35-4---------l,l-Dichloroethene -----75-34-3---------l,l-Dichloroethane ___ ~_ 
540-59-o--------l,2-Dichloroethene_(total)_ 
67-66-3---------Chloroform ---------101 - 02 - 2 - - - - - - - - 1, 2 - o i ch lo roe thane ____ _ 
78-93-3---------2-Butanone ~--~-----71 - 55 - 6 - - - - - - - - - l, l, l -Tri ch lo roe thane ----56-23-5---------carbon Tetrachloride ----108-05-4--------Vinyl Acetate _______ _ 
75-27-4---------Bromodichloromethane · ----78-87-5---------l,2-Dichloropropane ____ _ 
10061-01-5------cis-l,3-Dichloropropene __ _ 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochlorome_t_h_a_n_e ___ _ 
79-00-5---------l,l,2-Trichloroethane ___ _ 
71-43-2---------Benzene -----~~-------10061 - 02 - 6 - - - - - - trans - l, 3 - Di ch lo r op rope n e _ 
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-s--------styrene __________ _ 
133-02-7--------Xylene (total) ______ _ 

FORM I VOA 
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u ZPA SAMPLE KO. 
VOU.TILE ORGANICS ANALYSIS DATA SHEET 

I.al, Code: --

eontracti-­

c:aae No.: - SAS 110.: -

I .!~i':~-~~ 2'i"i-s · ' ·; 
SDGNo.: --- ~t 

Katrix: (soil/water) SOIL 1.ab Supla ID: 12- 00358 

1.ab Pila Il): >VB404 

Date Jteceiveds 10/11/tl 

Date Analyseds 10/14/91 

Dil~tion Factor: 1.00000 

sample ~/vol: 0 . 1431 (q/11L) G 

Levell (low/med) LOW 

I Moiatura: not dee. 3.3 

Column: (pac)C/cap) CAP 

CAS NO. C0MPOUND 
C0NCEH'l'MTIOH UNITS: 
(ug/L or ug/~) u9/K9 

74-87-3---------Chloromathane !55. 
74-83-9---------Bromomathana 55. 
75-01-4---------vinyl Chloride 55. 
75•00•3---------Chloroathane 55. 
75•09-2---------Methylen1_Chl0r1de ~ a.. 
67•64-1---------Acetone 28 . 
75-15-o---------carbon Disulfide 27. 
75-35-4•--------l,l-Dichloroathane 27. 
75-34-3---------1,l•Dichloroathan• 27. 
540-59-o--------l,2-Dichloroathana_(total)_ 27. 
67•66•3---------Chloroform 27. 
101-02-2--------1,2-Dichloroathana 27. 
78•93-3•--------2-Butanone 3!5. 
71-SS•6---------1,1,1-Trichl0r0ethana a. 
56•23•5---------carbon Tetrachloride 27. 
108-05•4•--•----Vinyl Acetate 55. 
7!5•27-4---------Br0m0dichl0r0mathana 27. 
1a-a1-s---------1,2-Dichl0r0pr0pane 27 . 
100,1-01-s------cis-1,l-Dichl0r0pr0e ene 27. 
79-01•6•--------Trichloroethane 27. 
124•48•1--------Dibromoehlcromethana 27. 
79•00-s---------1,1,2-Triehloro•thana 27. 
71•43•2---------Benzene 27. 
l006l-02•6•-----trans•l,3•D1chl0r0pr0pene_ 27. 
75-2s-2-------••Br0m0f0rm 27. 
10a-10-1--------4-Methyl•2•pantanona !5!5. 
591•78•6-•------2-Haxan0n1 . 5!5. 
127-18•4•------•Tetrachloroathane 27. 
79•34•5---------1,1,2,2-T1trachl0r0athane_ 27. 
101-aa-3--------Toluane 2.. .... 
101•9O-7•-------Chlorobenzana 27. 
100•41•4•-------Ethylbenzene 27. 
100-42-s--------styrane 27. 
133•02•7--------Xylene (total) 27. 

Q 
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lA EPA SAM.PL!! NO. 
VOt.A'l'ILZ ORGANICS ANALYSIS DATA SHEET -------· 

Contract:--­ I B015G9 -1 
ZJtrfl,SQo 1,:.~-11,5 
• 

~ Coda: ••• •• ca.a No.a - SAS 110.·1 - •-- ace: Ho.: -----

Matrix: (aoil/vatar) SOIL 1.a.b Supla ID: 92•00306 

supl• vt/vola 1.121 (9/IIL) G l.a.b Fila ID: >VB401 

t.evela (lov/aad) LOW 

I Moisture: not dee. 3.0 

Colwa.n: (pack/cap) CAP 

Data aaoeiv4~: 10/08/tl 

Data AnJlyzad: 10/14/91 

Dilution Factor: 1.00000 

CAS NO. COMPOUND 
CONC~TRATION UNITS: 
(ug/L or u9/K9) ug/Kq 

74-87•3•--------Chloromathana 46. 
74•83-9---------Bromomethan• 46. 
75•01•4•--------vinyl Chloride 46. 
75-00•3---------Chl0r0athan• 46. 
75•09-2•--------Methylana_Chlorida 23. 
67•64•1---------Acatona 83. 
75-15-o---------carbon Disulfide 23. 
75•35•4---------1,l•Dichloroethena 23. 
75•34•3---------1,l•Dichloroethana 23. 
540-st-o--------1,2-Dichloroethena_(total)_ 23. 
67•66•3--------Chlorotorm 23. 
101-02-2--------1,2-Dichl0r0ethana 23. 
78•93•3•--------2-Butanone 53. 
71•55•6---------1,1,1-Trichloroathan• 7. 
56-23-5---------carbon Tetrachloride 23. 
101-os-4--------vinyl Acetate 46. 
75-27-4•--------Bromodichloromethane 23. 
1a-a1-s---------1,2-oichl0r0pr0pan• 23. 
100,1-01-s------cis-l,3•Dichl0r0pr0pena 23. 
79•01-6---------Trichloroethene · 23. 
l24~48-l•-------Dibr0m0chl0r0methane 23. 
11-oo-s---------1,1,2-Trichloro•thana 23. 
71•43-2---------Benz•n• 23. 
10061-02-6------trana•l,3-Dichloropropene_ 23. 
1s-2s-2---------Br0m0t0rm 23. 
1oa-10-1--------4-Methyl-2-pentan0na 4 6,,, 
s11-;a-,--------2-Haxan0ne 46. 
127-18•4••------Tetrachloroeth•n• 23. 
79•34•5--------1,1,2,2-Tatrachloroethana 23. 
10a-aa-3--------T0luan• - z;e. 
10a-10-1--------chl0r0banz•n• 23. 
100•41•4•-------Ethylbenzena 23. 
l00-42•5--------styrana 23. 
133•02•7•------Xylena (total) 23. 
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96 ~ 3lt9i' ~20ll6 
1A EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

J, dame:BATTELLE-PNL contract:---~--

-------· I y~i_~K~c. M-~ ,S 

ab Code:-~---- case No.: - ----· SAS No . :----- SDG No. : -------

strix: (soil/water) SOIL Lab. Sample ID: 92-00921 

mple wt/vol: 1.5311 (g/mL) G Lab File ID: >WA507 

avel: · (low/med) LOW 

Moisture: not dee. 4.0 

Jlumn: (pack/cap) CAP 

Date Received: 10/23/91 

Data Analyzed: ll/05/91 

Dilution Factor: 1.00000 

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

----------------------...... --------T"---· 
74-87-3---------Chloromethane _______ _ 
74-83-9---------Bromomethane --------75 - 0 l - 4 - - - - - - - - - V 1 n y l Chloride ______ _ 
75-00-3---------Chloroethane --------7 S - 09 - 2 - - - - - - - - - Methylene_ Chloride 
67-64~1---------Acetone -----
75-15-o---------carbon Disulfide 
75-35-4---------i,l-Dichloroethe_n_e ____ _ 
75-34-3---------1,1-0ichloroethane _____ _ 
540-59-0--------1,2-oichloroethene_(total)_ 
67-66-3---------Chloroform ---------101 - 02 - 2 - - - - - - - - 1, 2 - o i ch lo roe thane_........, __ _ 
78-93-3---------2-Butanone ~--~-----71 - 55 - 6 - - - - - - - - - l, l, l -Tri ch lo roe thane ___ _ 

· 56-23-5---------carbon Tetrachloride ----108-05-4--------Vinyl Acetate _______ _ 
75-27-4---------Bromodichloromethane ----78-87-5---------1,2-oichloropropane ____ _ 
10061-0l-S------cis-l,3-0ichloropropene __ _ 
79-01-6---------Trichloroethene -------124-48-1--------Dibromochloromethana ----79-oo-s---------L,l,2-Trichloroethana ___ _ 
71-43-2---------Benzene ----~--------10061-02-6------trans-l, 3-0ichloropropene_ 
1s-2s-2---------Bromoform ----------1oa-10-1--------4-Methyl-2-pentanone ___ _ 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachlor_o_e_t~h_e_n_a _____ _ 
79-34-5---------1,1,2,2-Tetrachloroethane 
108-88-3--------Toluene -
108-90-7-- ------Chlorobenzene --------100-41- 4--------Ethylbenzen~--------
100-42-s--------styrene~-~--------
lJJ-02-1--------Xyl~n• (total) ______ _ 

FORM I VOA 
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96. ij 3~r' 'JQ l~7 
.. U I "'fa EPA SAMPLE HO. 

SEMIUOLATlLE ORGANICS ANALYSIS DATA SHEET -------· l I 
I BOOX75 I 

Lab Hame:BATTELLE-PHL Contract:------- 1-z ((p-6- '!'IA- {1-Zi) 

Lab Codes ------- Cea• Ho.a------ SAS Ho.&------ SOG No.t ------

Matrix: Caoil/water) SOIL Lab S•mple ID: 91-781;-E-1 

Sample wt/vols 30 Cg✓mL) G Lab F'i le 101 >UA905 

Lev• l 1 (low/111ed) LOW 

~ Moiature: not dac.0.1 dee. 0.1 

Cate Receivedl 88/08/91 

Data Extractedt08✓20✓91 

Date Analyzed& 9/09/91 

Dilution Factor: 1.00000 

Extraction& CSept✓Cont ✓Sonc> SONC 

GPC Clean~p1 (Y/H) H pH16.4 

CAS HO. COMPOUND 
CONCENTRATION UNITS: 
Cug✓L or ug ✓Kg) ug/Kg Q 

---------------------------------· I 
108-9S-2--------Phanol 330. IU J 
111-44-4--------biaC2-Chloraethyl)Ether 330. IU 
95-57-8---------2-Chlorophonol 330. IU 
541-7l-1--------1,3-0ichlorabenzane 330. IU 
106-46-7--------1,4-0ichlorobenz•n• 330. IU 

· 100-i;1-6--------8enzyl_alcohol 330. IU 
9,-~0-1---------1,2-Dichlorobenz•n• )JO. IU 
9,-48-7---------2-Methylphenol 330. IU 
39638-32-9------bia(2-chloroiaopropyl)ather_ :,30·. IU 
106-44-5--------4-Methylphenol 330. IU 

"621-64-7-·-------H-Hi t roao-Oi-n-propyl amine_ 33 0. I U 
67-72-1---------Hexachloroeth•n• ~ I 330. IU 
98-95~)---------Hitrobenzone ________ l )JO. IU 
78-59-1---------laophorone _________ l 330. IU 
88-75-5---------2-Hitrophenol ________ l 330. IU 
105-67-9--------2,4-Dimethylphenol ______ l 330. IU 
65-85-0---------Benzoic_ecid ________ l 1700. IU 
111-91-1--------bia(2-Chloroethoxy)methene_l ))0. IU 
120-8)-2--------2,4-0ichlorophenol _____ l 3)0. IU 
120-82-1--------1,2,4-Trichlorobenzene ___ l )30. IU 
91-20-3---------Haphthalene _________ l JJO. IU 
106-47-8--------4-Chloroeniline _______ l 330. IU 
87-68-3---------H• xechlarobutadiene _____ l 330~ IU I 
S9-50-7---------4-Chlora-J-~ethylphenol ___ l JJO. IU I 
91-57-6-----~---2-Methylnephthalene _____ l )30. IU I 
77-47-4---------H• xechlorocyclopentadiene_l )JO. IU I 
88-06-2---------2,4,6-Trichlorophenol ____ l 330. IU I 
95-9~-4---------2,4,,-Trichlorophenol ____ l 1700. IU I 
91-~8-7------~--2-Chloronephthel.ene _____ l )JO. IU I I 
88-74-4~--~-~---2-Hitroanlline _______ l 1700. IU I 
131-11-3--------0im•thylphthelate ______ l 330. -IU I 
208-96-8--------Acenaphthyl • na _______ l 330. IU I 
606-20-2--------2,6-Dinitrotoluene _____ l JJO. IU ~ I 

-----------------------'-------'---' 
FORM l sv-1 
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ti6 ~ 349"' ?Ql18 ✓ 11., J/ .. 1~ l 

. lC EPA SAMPLE HO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET -------· I 

I B00X7S 
1 Lab Hame I BATTELLE-PHL Contract a------- r'Z-l(p --1,, ijA 11 

.~-'\ .J 

Lab Coda&------- Caae Ho.:------ SAS Ho.1 ------ SOG Ho.a------

Matrix& Caoil/water) SOIL Lab Sample 101 91-781,-E-1 

Sample wt✓vala 30 (g✓mL> G Lab Fi 1 • 10& >UA90'5 

Levell (low/med) LOW 

k Moiaturas not dec.0.1 dee. 0.1 

Extractions (Sapf ✓Cant/Sonc) SONC 

GPC Cleanups CV/N) H pHa6.4 

Date Recei"'adl 88/08/91 

Date Extracted108/20/91 

Date Analyzed: 9/09/91 

Dilution Factors 1.00000 

COHCEHTRATIOH UHITS: 
CAS HO. COMPOUND Cug✓L or ug ✓Kg) ug ✓Kg Q 

I I I 
I 99-09-2---------3-Hitroaniline _______ l 1700. IU f' 
I 83-32-9---------Acenaphthene ________ l 330. IU l. 
I 51-28-s---------2,4-0initrophanol ______ l 1700. IU 
I 100-02-7--------•-Hitrophanal ________ l 1700. IU 
I 132-64-9--------0ibenzofuran ________ l 330. IU 
I 121-14-2--------2,4-0in~trotoluene _____ l 330. U 
I 8•-66-2---------0iathylphthalate ______ l 620. :f 
I 7005-72-l-------•-Chlarophenyl-phenylather_l JJO. Ui 
I 86-7,-7---------Fluarene __________ l 330. U 
I 100-01-6--------•-Hitroanilin• •·· 1 1700. U 
I 1534-52-.1--------4 1 6-Din it ro-2-roe thylpheno l_l 1700. U 
I 86-30-6---------H-Hitroaodiphenylamine (1)_1 330. U 
I 101-SS-J--------4-Bromophenyl-phenylether_l 330. U 
I 118-74~1--------Hexachlorobenzono ______ l )30. U 
I 87-86-S---------Pontechlorophenol ______ l 1700. U 
I 8'5-01-8---------Phenanthrene ________ l 330~ U 
I 120-12-7--------Anthracene _________ l 330. U ~ 

1
,,-r 

84-74~2---------0i-n-butylphthaleto _____ l 3SO. ~ ~ 
206-44-0--------Fluoranthene ________ l )30. IU:l'" I 
129-00-0--------Pyrene ___________ l lJO. IU I 
85-68-~---------Butylbenzylphthalate ____ l 330. IU I 
91-94-1---------3,3'-0ichlorobenzidino ___ l 670. IU l 
56-'55-3---------Benzo(a)anthracene _____ l ~,o. IU I 
218-01-9--------Chryaene __________ l 330. IU I 
117-81-7--------biaC2-EthylhexyUphthalate_l 'Z'3 ~ J ·1 
117-84-0--------o·l-n-octylphthalate _____ l 7~ ~ ~ 
205-99-2--------Benzo(b)fluorenthene ____ l 330. I 
207-08-9--------Benzo(k)fluoranthene ____ l 330. I · 
50-32-8---------Benzo(a)pyrene _______ l 330. I 
193-39-s---~----lndeno<l,2,J~cd)pyrene ___ l )JO. I 
53-70-3---------Dlbenz<a,h)anthraceno ____ l 330. I 
191-24-2--------Benzo(g,h,i)perylene ____ l 330. I 

-----------------------'-------'---' 1) - Cannot be ••paratad from Oiphenylomine ~·utsln~ 
1 1.187 Rl FORM l su-2 

88 



96 ii 3~9? .. ,~0~9 
lF EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS -------· 

BOOX75 I 
I Name: BA'l'TELLE-PNL Contract:------- Yw ~?-if fr. 0-2.p 

4b Code: _------- Casa No.: ------ SAS No.:------ SDG No.:------

~trix: (soil/water) SOIL Lab Sample IO: 91-7815-E-l 

iample wt/vol: 30 (g/mL) G 

.aval: (low/med) LOW 

i Moisture: not dec.0.1 dee. 0.1 

:xtraction: (Sepf/Cont/Sonc) SONC 

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

Number TICs tound: 4 

Lab Fila ID: >VA905 

Date Received: 08/08/91 -

Date Extracted:08/20/91 

Date Analyzed: 9/09/91 

Dilution Factor: 1.00000 

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

--------.....------------------------------· 
CAS NUMBER COMPOUND NAME R'l' EST. CONC. Q 

------=-~=------ ••••aua••••••••==•••••••••••• a•aa=a•= ••======~;=•~ a•••• 
l. 123422 2-Pentanone, 4-hydroxy-4-met 4.20 110000. Mit" 
2. Unknown 4.76 3000. J:a--

,.;, 3. 

4. 
Unknown 5.80 820. .:ta.-
Hexanedioic acid ester 33.83 8200. ...a-

5. ______ -------------- ---- ------- ---
6. ______ -------------- ---- ------- ---,. ______ -------------- ----- ------- ---a. __________________ __,,;_------------ ---
9. ______ ______________ ----- ------- ---

10. ______ -------------- ----- ------- ---
11. ______ -------------- ----- ------- ---12 • ______ , ______________ ----- ------- ---

13 ·------ -------------- -----
14 • ______ -------------- -------- ------- ---
15. ______ -------------- ----- ------- ---
16. ______ -------------- ----- ------- ---
17. ______ --------------
18. ______ -------------- ----- ------- ---
19 ·------ -------------- ----- ------- ---20. ------21. ------
22. ______ -------------- ----- -------23. ---

24 ·------ -------------- ----- -------25. ---

26. ______ --------------27. ----
28. -------------19. ______ --------------JO. ------

u.. 

FORM I SV-TIC 
92 

l/87 Rev. 



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

q ~ r3uq··, ?QS· 0 ~b~ 111 .. 1, .. , . 
. .. 

18 EPA SAMPLE HO. 
SEMlUOLATILE ORGANICS ANALYSIS DATA SHEET -------· I I 

l , Name: BATTELL.E-PNL Contract a------- , eoox,, 
5

..., ,,_ 1 
I '21ft 'f2- rn 24 

Lab Code:------- Caae H~.: ------ SAS Ho.1 ------ SDG No.t ------

Matrix: (aoil/water) SOIL Lab Sample 10: 91-6421-E-1 

Sample wt/vol: 3D (g/mL) & 

L•"-'• l: Clow/med) LOW 

- Moiature: not dec.0.1 · dee. D .1 

Extraction: (Sep,✓Cont ✓Sonc> SONC 

GPC Cleanup: CY✓N) N pH:6.6 

CAS NO. COMPOUHO 

Lab Fi la 101 >T010S 

Data Received: 07/12/91 

Data Extracted:07/16✓91 

Data Analyzed: 7/)1/91 

Dilution Factor: 1.00000 

CONCENTRATION UNITS: 
Cug/L or ug/Kg) ug/Kg Q 

----------------------------------· l I 
I 108-95-2------~-Phenol ___________ l 
I 111-44-4--------biaC2-Chloroethyl>Ether ___ 1 
I 95-S7-8---------2-Ch10rophen0l _______ 1 
l 541-73-1--------1,3-0ichloroben:ene _____ l 
I 106-46-7--------1,4-0ichlorobenzene _____ l 
I 100-51-6--------Benzyl_alcohol _______ l 

95-50-1---------1,2-0ichlorobenzene _____ l 
95-48-7---------2-Methylphenol _______ l 
39638-J2-9------bia(2-chl0r0ia0pr0pyl)ether_l 
106-44-5--------4-Methylphenol ~ I 
621-64-7~---~---N-Hitroao-Oi-n-propylamine_l 
67-72-1---------Hexachloroethane ______ l 
98-95-3---------Nitrobenzene ________ l 
78-59-1---------Iaophorone _________ l 
88-75-5---------2-Nitrophenol ________ l 
105-67-9--------2,4-0imethylphenol _____ l 
65-85-0---------Benzoic_acid ________ l 
111-91-1--------bia(2-Chloroethoxy)methane_: 
120-83-2--------2,4-0ichlorophenol _____ ,_ 
120-82-1--------1,2,4-Trichlorobenzene ___ , 
91-20-J---------Naphthalene _________ l 
106-47-8--------4-Chloroaniline _______ , 
87-68-J---------Hexachlorobutadiene _____ , 
59-50-7---------4-Chloro-3-methylphenol ___ l 
91-57-6---------2-Methylnephthalene _____ t 
77-47-4---------H•x•=hlorocyclopentadiene_l 
88-06-2---------2,4 1 6-Trichlorophenol ____ , 
95-95-4----~---~2,4,S-Trichlorophanol ____ t 
91-SB-7---------2-Chloronephthalene _____ l 
ee-,~-4---------2-Nitroaniline _______ l 
~31-11-J--------Oimethylphthalate ______ l · 
208-96-8--------A=anaphth~l•n•-~-----' 
606-20-2--------2~6-0initrotoluene _____ l 

330. 
330. 
330. 
330. 
330. 
330. 
330. 
330. 
330. 
330. 
330. 
330. 
330. 
330. 
330. 
330. 

1,00. 
330. 
330. 
330. 
,30. 
330. 
)30. 
330. 
330. 
330. 
330. 

1,00. 
330. 

1700. 
330. 
330. 
330. 

I 
IU 
IU 
IU 
IU 
I.U 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
1-W-
IU 
I U-
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 

-----------------------'-------I 

l 
I 
I 
I 
I 
I 
I 
I 

I 
\AJ 

I 
I 
I 
I 
I 
I 
I 

' l 
I 
I 

FORM I SV-1 
91') 

e,j/113/'i--zr✓a, Rav. 



96 I 31,t9J~i:OS I EPA SAMPLE HO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET -------· I I 

( I Hame:BATTELLE-PHL 
I BOOX7; _l 
l'.2i(4-EJ.,5::rtt 3:).,~ Contracts------~ 

.ab Coda: _______ _ Cea a Ho ·. : ------ SAS ·Ho.-: ------ SOG No.a------

1atrhc& (aoi l ✓watel") SOIL 

;.-mple wt.1'1.,ol: 30 Cg.1mL > G 

·•'-'• l : ( low✓med) LO\J 

, Moiature: not dec.0.1 dee. 0. 1 

~xtract ion: (Sepf✓Cont ✓Sonc) SONC 

;pc Cleanup: CV✓H) H pH:6.6 

CAS NO. COMPOUND 

Lab Sample 10: 91-6421-E-1 

Lab Fi le 10: >TOl0S 

Date Recei"'ed: 07/l2/9L 

Date·Extrected:07✓16✓91 

Date Analyzed: //311'91 

· Dilution Factor: 1.00000 

CONCENTRATION UNITS: 
Cug/L or ug ✓Kg) ug ✓Kg Q 

----------------------------------· I · I I I 
I 99-09-2---------3-Ni t roan,i 1 ine _______ l 1700. 1-t:T- I u:r 
I 83-J2-9---------Acenaphthene 330. IU I 
I 51-28-;---------2,4-Dinitrophenol ______ l 1700. ~ I~ 
I 10 0-02-7---------4-N it ropheno 1 ________ 1 170 0. ltr- I lA.J 
I 132-64-9--------0ibenzofuran ________ l 330. IU I 
I 121-14-2--------2,4-0initrotoluene _____ t 330. IU I 
I 84-66-2---------0iethylphthalate ______ l 330. IU I 
I 7005-72-J-------4-Chlorophenyl-phenylether_l 330. IU I 
I 86-7)-7---------Fluorene __________ t ))0. IU I 
I 100-01-6--------4-Nitroaniline _______ l 1700. I'd- IUJ"' 
I 534-52-1--------4,6-0initro-2-methylphenol_l 1700. IU I 

86-30-6---------N-Nitroaodiphenylamine (1)_1 )30. IU I 
101-SS-J--------4-Bromophenyl-phenyl • th • r _1 · )) 0. I U I 
118-74-1--------Hexachlorobenzene ______ t 3)0, IU l 
87-86-5---------Pentachlorophenol ______ l 1700. IU I 
85-01-8-----~---Phenanthrene . I 330. IU I 
120-12-7--------Anthracene _________ l 3J0. IU I 
84-74-2---------0i-n-butylphthalat • 'Z Z -~ IJ I 
206-44-0--------Fluorenthen• 3)0, IU I 
129-00-0--------Pyrene 330. IU I 
SS-68-7---------Butylbenzylphthela·t• 330. IU I 
91-94-1---------l,3 1 -0ichlorobenzidine 670. IU I 
56-55-3---------Benzo(e)anthracen• 330. IU I 
218-01-9--------Chryaene 330. IU I 

I 117-81-~--------bia(2-Ethylhexyl)phthalate_ 330. IU I 
I 117-84-0--------0i-n-octylphthalate ·3~t,~ 1.!-9- Ilk. 
I 205-99-2--------Benzo(b)Fluoranthen• 330. IU I 
I 207-08-9--------B• nzo(k)fluorenth• ne )30. IU I 
l 50-32-8---------Benzo(e)pyr• ne J)O. IU I 
I 193-39-5--------Jnd• no(1,2,J-cd)pyrene JJ0. IU I 
I 53-70-3---------0ibenz<a,h)anthrac• ne 330. IU I 
I 191-24-2--------B• nzoCg,h,i)perylen• JJO. IU I 

·------------------------------'---' Cl> - Cannot be aeparated from Oiphenylemin• 

FORM I SV-2 

91 

1·1,hl1t,-
1/a7 Rev. 



' \ 

1F 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

EPA .SAMPLE HO. 

Lab Name:BATTELLE-PHL Contracts------­

SAS Ho.:------Lab Code:------- Caae Ho·.: SOC. Ho.:-----

Matrix: (aoil ✓water) SOIL Lab Sa~pl• IO: 91-6421-E-1 

Sample wt ✓"'ol: JO Cg/mL) G Lab Fil• IO: >T010'5 

L•"'• 1: (low/med) LO&.I Date Received: 07✓12/91 

Date Extracted:07✓ 16✓91 

Date An•l~zed: 7/31✓91 

Dilution Factors 1.00000 

~ Moiatura: not dec.0.1 dee. 0. 1 

Extraction: <Sepf/Cont/Sonc> SONC 

GPC Cleanup: CY/N) N pH:6.6 

CONCENTRATION UNITS: 
Number TlCs · round: 2 Cug/L or ug✓Kg) ug/Kg 

--------------------------------------· 
CAS NUMBER COMPOUND NAME RT EST. CONC. Q 

l••••••••••••••••l••••••••••••••••••••~•••••••I•••••••• •••••••••••••l•••••t 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

1. 
2. 123~22 ,. 
4. 

!Unknown 
12-Pentenone, 
!Unknown 
!Unknown 

I 
4-h~droxy-4-metl 

I 

4-.15 
4.38 
,.o4 
5.34 

2800 
49000. 

1900. 
390. 

I - J 
IJ.&A 
I~ 

J. 
a;. ------'--------------- ----- ------- --6. ------'-------------- ---- ------- ---7. ------'--------------- ----- ------- --e. ------'-------------- ---- ------- ---9. ------'--------------- ----- ------- --10. ------'--------------- ----- ------- ---11. ------'--------------- ----- ------- ---12. ------'--------------- ----- ------- ---13. ------'--------------- ----- ------- ---14. 

lS. 
16. 
17. 
18. 
19. 
20. 
21. ------ --------------- ----- -------'---22. ------ --------------- ----- -------'---2,. ------ --------------- ----- -------'---24. ------ --------------- ----- -------'---2S. ------ --------------- ----- _______ -t_· --
26. ------ --------------- ----- -------'---27. 

8. ------ --------------- ----- -------'--------- --------------- ----- -------'---,9. 
------ --------------- ----- -------' I , 0. 
------ -------------------- _______ ! I 

----------------------- ----- _______ 1 I 

FORM I SV-TIC 

92 

l/87 R•"'• 



~i-,~~-:;""ci 

9bl3~9?.20S3 ! ·::.•.: .. :/.f 
, · ~~ }::_/)' 

I
:~::-• ·. ~~ • • SZMIVOLA'l'ILE 

. I •.f . 

IL, {1 Ub x ... , ... ~uz-PKL contraot,--

. 18 
ORGANICS ANALYSIS DATA SKU:'1' 

SPA SAMPLE NO. 

I 
. . .. 

. ~ 
B015H1 :~ 

ZW--f!J -5Ql3 zi · . -::.t • -~ s .L,J~·-·· 
Ho.: -~--J~•i-f.14' • T-' -;~i~·-

1. , :_·;,i Lab COdes -- caae Ho.: -- SAS No.: SDC: 

1 · . ·_ ._ :-.l Matrix: (aoil/vater) SOIL Lab Sa•pl• ID: 
1

12-3!51-E-1 

· ·· Suple wt/vols 21.7 (9/at.) G Lab PU.a ID& >XC405 . ., .. ' . 

Level: (lov/aed) U>W Data Received: 10/11/91 

I Moisture: not dec.3.4 

Extractio~: (Sept/Cont/Sonc) 

C:PC Cleanup: (Y/H) N 

dee. --

SONC 

pK:l.!5 

Date Extracted:10/17/91 

Date.Analyzed, 11/24/91 

Dilution Factor: 1.00000 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(u9/L or u9/XCJ) u9/X9 

101-95-2--------Phenol 350. 
111-44-4--------bis(2-Chloroethyl)Ether 350. 
95-57-a---------2-Chlorophenol 350. 
541-73-1--------11 3-Cichlorobenz•n• 350. 
106-46-7--------1,4-Dichlorobenz•n• 350. 
100-51-6--------eenzyl_alcohol 350. 
95-50-1---------1,2-oichlorobenzene 350. 
95-48-7---------2-Methylphenol 350. 
39638-32•9------bia(2-chloroiaoprgpyl)ether_ 350. 
106-44•5•-------4•Methylphenol 350. 
621-64•7---~----N-Nitroso-Di-n-propylamlne_ 350. 
67-72-1---------H•xachloroethane 350. 
98-95-3••-------Nitrobenz•n• 350. 
78-59-1---------Iaophorone 350. 
88-75-5---------2-Hitrophenol 350. 
105-67•9••------2,4-Dimethylphenol 350. 
,s-as-0---------B•nzoic acid 1700. 
111•9l-l--------bis(2-Chloroethoxy)methane 35Q. 
120-83•2•-~-----2, 4-Dichlorophenol "' - 350. 
120-12-1--------1,2,4-Trichlorobenzene 350. 
91•20-3---------Naphthalene 350. 
106-47-a--------4-Chloroanilin• 350. 
B7-6B•l•--------Hexachlorobutadlen• 350. 
59•50•7---------4-Chloro-3-mathylphenol 350. 
91-57•6---------2-Kethylnaphthalene 350. 
77•47•4---------Hexachlorocyclopentadi•n•_ 350. 
88•06•2---------2,4,6-Trichlorophenol 350. 
95-95•4•------2,4,5-Trichlorophenol 1700. 
91•58•7---------2-Chloronaphthalene l50. 
88•74•4---------2-Nitroanilin• 1700. 
lll-11•3•----•--Dimethylphthala~• 250. 
208-96-8•-------Acenaphthylene 350. 
,0,-20-2-----~--2,6-0initrotolu•n• 350. 

Q 

u· 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
11 
u 
u 
u 
u 
u 
u 
u 
u .. -u 
u 
u .. 
u 
u 
u 
u 
u 
u 
u 

. 

UJ" 

~ 

FORM I sv-1 1/87 Rev • 
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.f ;j 
ti· . ~-i .. ... 

q , ~ 349~, ·Jort1 
I b H I .. (.... ,, 

1C 
• IEXIV0LATIL& ORC.\NICS ANALYSIS DATA SHErl' 

SPA SAMPLE H0. 

-------· ;~. '. ·:. ·1 
}, i._'.r Lab Hua: BATTELLE-PHL . _ 

. . . . :.: Lab Code: --- Ca•• No. I 

contract:---- I ·101SHl -, 
21" $ ··$?>8 u-i .s 

lfJ /l•J..tf/ iY/ 
! • . . • -- SAS . NChl -- --- SOC: Not : ------ '"7 f/ -~ ·:·; Matrix: (aoll/vatar) SOIL 

,.-_..:;~ . l upl a vt/VOl l 21 .7 
Lab Saaple IDs 92•358•E-1 

., (CJ/III.) G Lab Pile ID: >XC:405 . .. . 
r:; · Level: ( lov/aed) LOW ... . Date Rac::aivada 10/11/11 

Data Extrac::ted110/17/ll 

Data Analyzad: 11/2C/11 

Dilution Factor: 1.00000 

~-, .... ,._ 
! . 

. . · 

,·. 
' 

I Moistures not dac.J . 4 

lxtractiona 

. · GPC Cleanup : 

(Sapf/C:ont/Sonc::) 

(Y/N) 11 

dac::. -

SOHC 

pH:1.5 

CAS NO. C0MPOUND 
C:ONCENTRATIOH UHITSs 
(u9/L or ug/Kg) ug/Kg 

lt-01-2---------3-Nitroanilina 1700. -
8J•J2-1---------Acanaphthana 350. 
51•28•5---------2,4-Ci~itrophenol 1700. 
100- 02-1--------4-Hitrophanol 1700. 
1J2-64•t--------Dibenzo!uran 350 ; 
l21-l4•2•-------2,4•0initrotolu•n• 350. 
84-66•2---------Diathylphthalate 350. 
7005-72-3-------4-Chlorophenyl-phenylathar_ 350. 
86-73-7---------Fluorena 350. 
100-01-,--------4-Hitroanillne 1700. 
5J4-52•1--------4,6-Cinitro-2-methylph• n0l_ 1700. 

· 86-J0-6---------N-Nitroaodiphenylamina (l)_ 350. 
101•55-l•-------4-Bromoph• nyl-phenyl• thar_ 350. 
111-74•1•-------Hexachlorobenzena 350. 
17-86-5---------Pentachlorophenol 1700. 
as-01-a---------Phananthrene l50. 120-12-1--------Anthracene 350. 
14-74•2-•-------Di•n-butylphthalata 410. 
206-44-o--------Fluoranth•n• 350. 121-00~0--------Pyr•n• 350. 
as-,a-1---------Butylbenzylphthalata 3!50. 
11•14•1--------3,3'-Dichlorobanzidina 700. 
56-5!•3---------Benzo(a)anthracena . 350. 211-01-9--------chryaena 350. 
ll7 - 1 1•7•--~----bia(2•Ethylhexyl)phthalate_ 350. 117-84•0•-------01-n-octylphthalata 350. 
2os-11-2--------aenzo(b)fluoranthane 350. 
207-01-1--------a• nzo(k)fluoranthene 350. 50-3 2-1---------B•nzo(a)pyrena 3!50. 
ltl-19 •5•-------Indeno(l,2,J-cd)pyrene 350. 
53-70-3---------Dibenz(a,h)anthracene 350. 191-24-2-------B•nzo(g,h,i)perylene 350. -

Q. 

... 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

B 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u.r 

l,L 

(1) - cannot~• separated from Diphenylamina 

FORM I sv-2 1/87 Rev. 
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I }. ,•~ 

I :•r .• 

• . • SZMIVOLATILE ORGANICS ANALYSIS DATA SHEJ:'1' 
TENTATIVELY IDENTIFIED COMPOUNDS 't_ :j 

:{ J I.U Maa•: BA'l"l'ELLE•PNL· 

SPA SAMPLE HO. 

I 8015Hl . -i 

•:.• .... 
t 
•-· 

·-. 
-:-

Contract:--- 1tkiz ... ~6 ~-~.5 ... 
· ,..:: Lab Codes ----- ca• a 110.1 ... , --- SAS Mo.I 

-~ . 
~ Matrix: (aoil/vater) SOIL 
~ 

; suple vt/vol 1 

Laval: (low/aed) 

21., 

LOW 

I Moiature: not dac.l.4 

(9/aL) a 

dac. --

Extraction: (Sepf/Cont/Sonc) SONC 

CPC Cleanup: (Y/K) II pH:8.5 

--- ~ , ....... .1 0V 
soa 110 .-z ~---- r 

Lal» lampla IDs t2-l51•Z•l 
• 

Lal» Pila IDs >XC405 

Data Received& 10/11/tl 

Date Extractad:10/17/91 

Data Analyzed: 11/24/91 

Dilution Factor: 1.00000 

Number TIC• found: 4 
CONCENTRATION UNITS: 
(ug/L or u9/X9) u9/X9 

CAS NUMBER 

----------------1. 
2. 
l, 791286 
4. 
5. ,. 
7. 
•• • 
9. 

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

. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

---

COMPOUND NAME 

----------------------------Unknown 
Unknown 
Pho• phine 
Unknown 

. • .. · 
.... .. 

"~ : .. : ... -~ . . .. , .. 

oxide, triphenyl-

FORM I SV•TIC 

.• . ·• 

93 

. 
RT EST. CONC, Q -------- ------------- -----4.lt 1300. ,ff-

5.36 ltO • ..u-
34.65 340. -.-9-
5.11 710. ,;.a-
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-----
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1;1.:·. ~-:! 
~~,.; . . ,. 

~:.: • • 1 1:.. .... : ~r- . ~ 

t.·::. . 1 
,a . . ·:;"··, .c.. . u ... - . ·• tl· -~ 

i· -; 
-:; ~- . ~ ...... .• .... ~,_ 
f • 
•·-e .. , 

·_~:~ 
:; 

.f , . .. . 

!: •· 

. .. 

. ··~ 

~ 

~ 

: 

• • 

·' 
,i . 

qt:~ 3utr, '7Qt~6 ,,Jij ·1..., .. c. .,., 
. . 11 SPA SAMPLE HO. 

• • SEKIVOLA'l'ILE ORGANICS ANALYSIS DA'l'A SHEET 

LG lfue:BA'rl'ELLZ•PHL Contract:-­

au K~.a - -

I 
. 

BO15Ct vw:f3 -soe ,5J-1~s 
i.ai, Codes --- c:aae Ko . a ---~- • DG Hd", I IJ __ l,,Jjl..f'~ -,,' 

Matrix: (aoil/vater) SOIL Lab Sample ID: 92-306-E-1 
• 

l aapl• ~/vols ,o., (9/al.) G Lab Pile ID: >XC40t 

Levels (lov/aed) I.CW 

I Moiature: not dec.3 

Extraction: (Sepf/Cont/Sonc) 

dee. -

SOHC 

pHal,5 

O&te Received& 10/01/11 

Date lxtracted:1O/17/tl 

Date Analyzed: 11/24/tl 

Dilution ractor: 2.00000 GPC: Cleanup: (Y/lf) H 

CAS NO. COMPOUND 
CONCEN'l'RATIOM UNITS: 
(u9/L or u9/K9) u9/K9 

108-95-2--------Phenol 670. 
111-44•4--•-----b1s(2•Chloroathyl)Ether 670. 
t!-57-a---------2-Chlorophenol 670. 
541•73•1--------1,l-Dichlorobanzane 670. 
106-46-7--------1,4-Dichlorobenzene 670. 
100-51-,--------Benzyl_alcohol 670. 
95-50-1---------1,2-Dichlurobenzane 670. 
95•48-7---------2-Kethylphenol 670. 
396l8•32-t------bis(2•chloroisopropyl)ether_ 670. 
106•44•5--•--•--4-Hethylphenol 670. 
621•64•7--------N-Nitroso-D1-n-propylamlne_ 670. 
67-72-1---------Hexachloroethane 670. 
98•95-l---------Hitrobenz•n• 670. 
78-5t-1---------Ia0ph0rone 670. 
88•75•5---------2-Nitrophanol 670. 
105-67•t--------2,4-Dimathylphenol 670. 
65-85-o---------Benzoic_acid a400. 
lll-91-l--------bia(2-Chloroethaxy)methane_ 670. 
120-13-2--------2,4-Dichlorophenol 670. 
120-12-1--------1,2,4-Trichlorobenz•n• 670. 
91•20•3---------Naphthalene 670. 
106-47-a--------4-Chloroanilin• 670. 
87-68-l---------Hexachlorobutadi•n• 670. 
59•50•7---------4-Chloro-l-methylphenol 670. 
91•57-6•--------2-Mathylnaphthalene 670. 
77-47•4•--------Hexachlorocyclopentadiene_ 670. 
a1-0,-2---------2,4,6•Trichlarophanol 670. 
95•95•4---------2,4,5-Trichlorophenol 3400. 
tl-51-7---------2-Chloronaphthalen• 670. 
81•74•4•--------2•N1troanilin• 3400. 
lll-11-3--------oimethylphthalate 670. 
208•96•1--------Acenaphthyl•n• 670. 
606-20-2--------2,6-Dinitrotolu•n• 670. 

Q 

11 D 
1S D 
1 D 
1 D 
1 D 
1 D 
I D 
I D 
I D 
1 D 
1 D 
1 D 
1 D 
1 D 
l D 
l D 

ij i 
U D 
U, D 

rtt g 
~ D 
q D 
U-D 

~ ~ 

H 
~ 

J 
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I . • 

. . .. 
• :f 

•• ... , 
C 

. 
! • · .. 

q ~ I 3~ ~~7057 
• SEKIVOLA'l'ILZ

1 
O~CANICS ANALYSIS' DA'1'A SHEET 

~ COdes --

Matrix: (aoil/vater) SOIL 

laaple vt/VOll 

C&•• Ho.a 

(CJ/aL) a 

-------
Contract a---

SAS 110.1 

. .... 
. . . . . 

I B015C:t I ;- · ..• ~ ~ 
z,<p-5-soe 1sAs -11-.s ; : ; ': 

SDG NC1. I· ~--.JA:~~ '4· •1•·::: ::i 
Lab Supla %DI 12-301-E•l f :·· ::. 

Lab Fila %DI • ~XC401 i:·;\::_ t: 

ZPA SAKPLZ NO. 

i.vels (lov/aed) 

20., 

LOIi Date Received: 10/01/tl 
1··· ' '; 
f :-=;-,.·/ 

, Moi1ture1 not dec.3 

Extraction: (Sept/Cont/Sonc) 

dee. - Date Extracted:10/17/11 

GPC Cleanup: (Y/H) 11 · 

SONC: 

pH:6.5 

Data Analyzeda 11/24/11 

Dilution Factor: 2.00000 

CAS NO. C:OKPOUHD 
CONCENTRATION UHI~!a 
(u;/L or u9/X9) u9/X9 

99-01-2---------l•Hitroanilin• 3400. 
ll-32-9••-------Acenaphth•n• 670. 
51•21•5---------2,4•D1nitrophanol 3400. 
100-02-1--------4-Hitrophenol 3400. 
132-64-9•-------Dibanzoturan , -10. 
121-14•2--------2,4-Dinitrotoluan• 670. 
14•66•2---------Diathylphthalat• 670. 
7005•72-l------•4-Chlorophenyl-ph•nylathar_ 670. 
16-73-7---------Fluor•n• 670. 
100-01-1--------4-Nitroanilin• 3400. 
5l4•52•1•-------4,6•D1nitro•2•m•thylphanol_ 3400. 
16•30•6---------H-Nitroaodiphenylamin• (1)_ 670. 
101-55•3•-------4-Bromophanyl-phenylether_ 670. 
111•74•1--------Haxachlorobanzena 670. 
17-86•5•-----~--Pentachlorophenol _, 3400. 
as-01-a---------Ph•nanthr•n• 670. 
120-12-1--------Anthracen• 670. 
84•74•2•--------D1-n•butylphthalat• 740. 
206•44•0•-------Fluoranth•n• . 670 • 
121-00-0--------Pyr•n• 670. 
15•61•7---------autylbanzylphthalat• 670. 
91•94•1---------l,l'•Dichlorobenzidin• 1300. 
56-55-3---------Benzo(a)anthrac•n• . 670 • 
218-01-9•••----•Chrys•n• 670. 
l17•Bl-7••---•-•bis(2-Ethylhaxyl)phthalate_ 670 •. 
117-84•0••------Di•n•octylphthalate 47. 
205•99•2••-----•Benzo(b)tluoranthene ,10. 
201-01-1--------Benzo(k)tluoranth•n• 670. 
50•32•• ---------B•nzo(a)pyr•n• ,10. 
ltl•lt•5••-----•lnd•no(l,2,l•cd)pyran• 670. 
5J-70•l•••------Dibana(a,h)anthrac•n• 670. 
ltl-24•2------B•nzo(q,h,i)perylen• 670. 

Q 

fg 
U D 
U D 
U D 
U D 
U 0 
U D 
U D 
U D 
~ D 
U D 
U D 

~ g 
U D 
iJ D 

fg 
. II 

'9 ~ -1 D 
J D 

1 D 
1 D 
1 D 
• I D 

-~ 
iU. f-

) 
. ti-

I 
I 
i 
l 

J 
0-
i 

l 
(1) - Cannot be aeparated from Diphenylamin• 
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.. 

96!349i'.ZOS8 
·1p UA SAMPLE NO. 

• • IEMIVOLATlt.Z ORGANICS ANALYSIS CATA IHDT 
TENTATIVELY IDENTIFIED COMPOUNDS -------· 

I B015J:9 ·1 
ZJ(;-(t:51)8 1;-4-1~,5 Lab Naae:BA'l"TZIJ.Z•PKL contract:-•-·-·---

Lab·Codes -- Ca•• Mo. I -- SAS No. I • --- sea Ncf. : 8 •• ,~:..lc"~ _., 

Matrix: (aoil/vater) SOIL 

,0.1 (9/al.) C: . 

'Levels (lov/aed) LOW 

•· I Moistures not dec.l 

Extractions (Sepf/Cont/Sonc) 

GPC Cleanup: (Y/N) H 

dee:. -

50NC: 

pH:6.5 

I.all Saapla IQ: 12•306•E-1 
• 

I.all Pile IDs >XC40t 

Data Received: 10/01/91 

Data lxtracted:10/17/91 

Date Analyzed: 11/24/tl 

Dilution Factor: 2.00000 

Numl)er TIC• found: 10 
C0NCENTRATION UNITS: 
(u9/L or u9/Xg) u9/X; 

CAS NUMBER COMt»OUHD NAME RT EST. CONC. Q 

---~-------- ---------------------------- -------- ------------- -----1. Unknown 4.37 1600. .,}&-

2. Unknown 5.34 400. ~ 
3 •· Unknown 5.62 310. J 
4. Unknown Alkana 12.51 330. J 
!5. Unknown Alkane 13.17 410. J 
6. Unknown Alk&ne 14 .,, 460. J 
7. Unknown Alkane 15.7l uo. J 
a. Unknown 19.56 1600. J 
9, 791286 Phosphine oxide, triphenyl- 34.64 430. -..a-

10. Unknown 5.10 860. ,D-

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

FORM I SV•TlC 1/17 Rev. 
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n6 ~ 3 g::, 7Qrt\ ;, Jil l ., I .,t.., ,Ji EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET -------· I 2~~~;~~"' 11-J., l ·.ame: BATrELLE-PNL contract:------

• 
g Code:------- Casa No.:------~ SAS No.: ------ SDG No.: f9 

trix: (• oil/water) SOIL Lab Sample %D: 92-921-E-1 

11ple wt/vol: 30.1 (9/JDL) G Lab Fila ID: >XC509 

vel: ( low/med) LOW 

Joisture: not dec.4.7 

~raction: (Sept/Cont/Sonc) 

: Cleanup: . (Y/N) N 

dee. --

SONC 

pH:7.5 

Data Received: 10/23/91 

Date Extracted:10/30/91 

Date Analyzed: 11/25/91 

Dilution Factor: 1.00000 

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

1oa-9·s-2--------Phenol 350. 
lll-44-4--------bis(2-Chloroethyl)Ether 350. 
95-57-a---------2-Chlorophenol 350. 
541-73-1--------1,3-Dichlorobenzene 350. 
106-46-7--------1,4-Dichlorobenzene 350. 
100-51-6--------Benzyl_alcohol 350. 
95-50-1---------1,2-oichlorobenzene 350. 
95-48-7---------2-Methylphenol 350. 
39638-32-9------bis(2-chloroisopropyl)ether_ 350. 
106-44-5--------4-Methylphenol 350. 
621-64-7--------N-Nitroso-oi-n-propylam±ne_ 350. 
67-72-1---------Hexachloroethane 350. 
98-95-3---------Nitrobenzena 350. 
78-59-1---------Isophorona 350. 
88-75-5---------2-Nitrophenol . 350. 
105-67-9--------2,4-Dimethylphenol 350. 
65-85-o---------Benzoic acid 1700. 
lll-9l-l--------bis(2-Chloroethoxy)methana_ 350. 
120-83-2--------2,4-Dichlorophanol 350. 
120-a2-1--------1,2,4-Trichlorobenzene 350. 
91-20-3---------Naphthalene 350. 
106-47-8--------4-Chloroanilina 350. 
87-68-3---------Hexachlorobutadiene 350. 
59-50-7---------4-Chloro-3-methylphenol 350. 
91-57-6---------2-Methylnaphthalena 350. 
77-47-4---------Hexachlorocyclopentadiana_ 350. 
aa-06-2---------2,4,6-Trichlorophenol 350. 
95-95-4------~--2,4,5-Trichlorophenol· 1700.· 
91-58-7---------2-Chloronaphthalene 350. 
88-74-4---------2-Nitroanilina 1700. 
131~11-3--------Dimethylphthalate 350. 
208-96-8--------Acenaphthylene 350. 
606-20-2--------2,6-Dinitrotoluene 350. 

Q 

h 
tJ 

i 
0 
(1 
0 
'tJ 
u 
u 
u 
u 
u 
u 
b 
u 
Q 
u 

! 
u 
u 
d 
u 
u 
u 
u 
0 
0 
u 
u 

• 

V.J 
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96~3~9? .. 2060 
lC EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET -------· 
B01SK3 I 

J., .ame:BATTELLE-PNL Contract:----- 2!~'--P,,-"S?)c,, ;1-2~~ 

sb Code:------- case No·.: ------ SAS No.: --- SDG No.: f9 

1trix: (soil/water) SOIL Lab Sample ID: 92-921-E-i 

mpl• wt/vol: 30.1 (g/mL) G Lab Fila ID: >XC509 

!Val: (low/med) LOW 

Moisture: not dec.4.7 

ctracticn: (Sept/Cont/Sonc) 

dee. --

SONC 

pH:7.5 

Date Received: 10/23/91 

Data Extracted:10/30/91 

Date Analyzed: 11/25/91 

Dilution Factor: 1.00000 ?C Cleanup: (Y/N) N 

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

99-09-2---------3-Nitroaniline 1700. 
83-32-9---------Acenaphthene 350. 
s1-2a-s---------2,4-Dinitrophenol 1700. 
100-02-1--------4-Nitrcphenol l.700. 
132-64-9--------Dibenzcfuran 350. 
121-14-2--------2,4-0initrotoluene 350. 
84-66-2---------0iethylphthalate 350. 
7005-72-3-------4-Chlcrcphenyl-phenylether_ 350. 
86-73-7---------Flucrene 350. 
100-01-6--------4-Nitroaniline 1700. 
534-52-1--------4,6-Dinitro-2-methylphencl_ 1700. 
86-30-6---------N-Nitrcsodiphenylamine (l)_ 350. 
101-ss-3--------4-Bromcphenyl-phenylether_ 350. 
118-74-1--------Hexachlorcbenzene 350. 
87-86-5---------Pentachlorcphenol 1700 • 

. 85-01-a---------Phenanthrene 350 . 
. 120-12-1---~----Anthracene 350. 
84-74-2---------oi-n-butylphthalate 580. 
206-44-0--------Fluoranthene 350. 
129-00-0--------Pyrene 350. 
85-68-7---------Butylbanzylphthalata 350. 
91-94-1---------3,3'-Dichlcrobenzidine 700. 
56-55-3---------Benzo(a)anthracene 350. 
21a-01-9--------chry••n• 350. 
ll7-8l-7--------bis(2-Ethylhexyl)phthalata_ 350. 
117-84-o--------Di-n-octylphthalate 350. 
205-99-2--------Benzo(b)flucranthena 350. 
207-08-9--------Benzo(k)fluoranthena 350. 
50-32-a---------Benzo(a)pyrene 350. 
193-39-5--------Indenc(l,2,3-cd)pyrene 350. 
53-70-3---------Dibenz(a,h)anthracena 350. 
191-24-2--------Benzo(g,h,i)perylena 350 • . 

Q 

l 
I u 
tJ 
'1 
V 
ij 

I 
-B-

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

.I 
I 

! 
: 

~ 

~ 
i 

I 

(l) - Cannot be separated from Diphenylamine 

FORM I sv-2 7-ll({i(~?' 1/87 Rev. 
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' 961 49? .. 2061 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

-------· 
me:BATTELLE-PNL Contract:------- I BOlSKJ -, 

1-JIP ,f,~ ~ v l'1 --~...S 
• 

Code:------- Case No.:------ SAS No~:~---- SDG No.: 9 

rix: (soil/water) SOIL 

?l• wt/vol: 30.l (q/mL) C 

(low/med) LOW 

,isture: not dec.4.7 

:action: (Sep!/Cont/Sonc) 

Cleanup: (Y/N) N 

tlber TI Cs found: 4 

dee. --

SONC 

pH: 7. 5 

:AS NUMBER COMPOUND NAME 

Lab Sample ID: 92-921-E-l 

Lab Fila ID: >XC509 

Data Received: 10/23/91 

Data Extracted:10/30/91 

Data Analyzed: ll/25/91 

Dilution Factor: 1.00000 

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

RT EST. CONC. Q 

--------------- ----------~---------------- -------- ------------- -----L. Unknown ·. 4.37 1700. .,.~ ... 
- ---

!. Unknown 5.09 790. J.A-8-
Unknown 5.32 770. J.i..a. 
Unknown 19.46 430. J .. ,. ,. 

I. -

) . 
) . . .. 
! , 
, . . .. 
) . 
) . 
• 

I e 

' • 
) . .. . . . .. 
I 0 

I • 

' • 
• 

' 

• 

u. 
lA 
l.>" 

FORM I SV-TIC 
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96 j 349i' .2 62 . 

1D EPA SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS _OATA SHEET 

I I 
I BOOX75 I 
12/(R-L?- 'Ifft I . Lab Name: Battelle PNL Contract: 

Lab Code: PNL Case No.: SAS No.: 
/~-~o 

SDG No.: 4 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.0 (g/mL) G 

Lab Sample ID: 91-07815-P-l 

Lab File ID: ------

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

-% Moisture: not dee. 4.0 dee. ---­

Extraction: (SepF/Cont/Sonc) Sane 

GPC Cleanup: (Y/N) N 

CAS NO. 

pH: 6.4 

COMPOUND 

Date Extracted:08/20/91 

Date Analyzed: 10/25/91 

Dilution Factor: 1.00000 

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

I I 
319-84-6--------alpha-BHC_______ 8.0 IUJ I 
319-85-7--------beta-BHC 8.0 1u1 I 
319-86-8--------delta-BH.,..C_______ 8.0 IU I 
58-89-9------·---ganma-BHC (Lindane)___ 8.0 IU .. .L 
76-44-8---------Heptachlor_______ . 9-,8 Bf ~ 
309-00-2--------Aldrin ~.&, &.~ !Yi' I 
1024-57-3-------Heptac .... hl .... o_r_e_p_ox...,i,...,.d-~---- 8.0 IU I 
959-98-8--------Endosulfan I 8.0 IU I 
60-57-1---------Dieldrin ------ 16.0 IU I 
72-55-9---------4,4'-DDE 16.0 IU I 

·72-20-8---------Endrin ·------- 16.0 IU I 
33213-65-9------Endosulfan 11 16.0 IU I -----72-54-8---------4,4'-DDD __ _,,,_....,,_____ 16.0 IU I 
1013-07-8-------Endosulfan sulfate 16.0 IU I 
50-29-3---------4,4'-DDT ---- 16.0 IU 
72-43-5---------Hethoxychlor so.a IU 
53494-70-5------Endrin keton_e_____ 16.0 IU 
5103-71-9-------alpha-Chlordane_____ so.a IU 
5103-74-2-------ganma-Chlordane_____ 80.0 IU 
8001-35-2-------Toxaphene~· ~----- 160.0 IU 
12674-ll·Z------Arochlor-10l6 80.0 IU 
11104-28-2------Arochlor-1221_____ so.a IU 
11141-16-5------Arochlor-1232 90.0 If 
53469-21-9------Arochlor-1242______ 80.0 I U1' 
12672-29-6------Arochlor-1248 so.a 1uj 
11097-69-1~-----Arochlor-1254_____ 160.0 IU 
11096-82-5------Arochlor-1260______ 160.0 IU 
---------------------'--

FORM I PE-ST 
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• 

1D 
PESTICIDE ORGANICS ANALYSIS DATA SKEET 

EPA !J_lfP~Jft'. 
y2'k-f> -%3~ i 

LU» Haae z ..... Ba=t_t_e_l_le=---=PN~L;_,_ ____ _ Contrac:tz - - -
I BOOX77 I i _______ , 

~o - ~.., , 
1.ab Codes C.aa No.1 - .- - SAS No.1 - - - aDG No. 1 3 .~ 

11.&tzix: (aoil/vatar) soil Lab Saapl• ID1 91-6421-P-l R 

Lu Pile IDI Saapl• vt/voll 30.3 (9/aL)_!__ 

Lavell (lcni/aad) 10\1 I 

I Moiaturar not dac. 5.3 dac. - - -

Data Racaiveda 7/10/91 
Data Extra~: 10/30/91 . . 

Extraction: (SapP/Cont/lonc) 

(Y/M).JL 

sonc Data Analys~: 12/06/91 
Dilution rac:torz 1,0 C:PC: Cleanup: pill 6.6 -

CAS KO. 

I 

CONCZKTRATIOM OMITS: 
(119/L or uc;/~c;) ng (Kg 

I 

Q 

I 311-1,-,----alpba-asc _______ _ 
1 311-15-7----bet.a-asc 

_I 8.0 
B,o I Jlt-1s-1------dalta-BH·~c-----------

l 51-19-9-- 11rm-11.HC (L1nda.ne) ------
a.o e,s 1 7,-44-a----~•pt.achlor ________________ _ 

I lOt-00-2--hldrin 
e. 

I 1024-57-l---Hept.achl·~._or_•_po_il_..d_• ____________ _ 
I 959-tl-• ---Endoeultan I 

6.0 
8 a 

I 60-57-1----Dialdrin ------- -~~~--
72-55-t----4, , .,·-ocz. __________ _,.,~..---

8,0 
J6 a 
fg:.8 72-20-1----Endrin 

ll21l-69-t--Endo•u.l·~-t-u-1-1------- 16.0 ------

11 
l 

11 ,, 
J 
J 
1 
t 1 72-54-•----4,4'-DDD 

1031-07-1-·--!:ndo•ult·-u-•-iil_.t~a-t-•----- U ------)6 a 
16.0 so-2,-l-•---,,,1-DD'l" · p 

72-43-5-----Met.hoxychl~~o-r________ _!J__ J6 a 
53494-70-9---Endrin ketone _ __,......, ..... __ ~---.::r---1

11 

510l-71-t---alpba-Ollordana ______ _____ _ 
5103-74-2--- 9rm-Chlordane ______ -~ ........ ~--
1001-l!-2--- Toxapban•_.. ________ -------
12,1,-11-2- ----Aroc:lor-1011 · 1~1 

~~:8 
80.0 
ea a 

160,0 
a 

111O,-21-2~-Aroclor-1221 I I 
ea 
80.0 

111,1-1a-5----Aroclor-12l2 I I ea a 
534,1-21-1---Aroalor-12,2 I I 80.0 
12a12-21-a----Aroc:lar-1241 I ,, I 

1t%,8 11011-a,-1 -Aroclor-1254 I U I 
1101,-12-5---Aroclor-12,o 1--4--1 

--------------------- ------'-------' 
)60 " 

FORM I PEST 

98 
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96 ~ 349? .. 206ll 
1D BPA SAMPLE NO. 

PESTICIDE ORGANICS ANALYSIS DA'l'A sarr 

I.&)) N&ae: Battalla PHI. COntract: 

I.&)) COde: PHL C&ae Ho.: SAS Ho. s 

Matrix: (aoil/vater) Soil 

Sampl e wt/vol: ,o., (CJ/W.L) CJ 

Leval: (low/•ad) U>W 

, Moisture: not dee. 3.01 

Extraction: (SapP/Cont/Sonc) 

GPC Cleanup: (Y/H) H 

dee. ---

Sonc 

pB: 6.5 

I -ttl~'-&-/5,.J~ ft, 5 

SDG Ho.: I 

Lab supl• IDI 92-00305-P-1 

Lab Fila ID: 

Data Received: 10/08/91 

Data Extracted:10/17/91 

Data Analyzed : 11/28/91 

Dilution Factor: 1.00000 

CAS NO. COMPOUND 
C0NCEN'l'RATION UNITS: 
(ug/L or ug/Xg) ug/Kg Q 

319-84•6--------alpha-BHC 
319-85-7--------beta-BHC 
319-86-a--------delta-BHC 
58-89-9---------qamma-BHC (Lindane) 
76-44-8---------Haptachlor 
309-00-2--------Aldrin 
1024-57-3-------Heptachlor epoxide 
959-98-a-------Endosultan I 
60-57-1---------Dieldrin 
72-55•9•------••4,4'-DDE 
12-20-a--------Endrin 
33213-65-9-----Endoaulfan II 
72-54•8•--------4,4 1 -DDD 
1013-07-a-------Endosulfan sulfate 
5O•29•3--------4,4'-DDT 
72-43-5---------Methoxychlor 
53494-70-5-----Endrin ketone 
51O3-71-9-------alpha-Ollordane 
51Ol-74-2-------qa111J11a-Ollordan• 
8OO1-35-2-------Toxaphene 
12674-11-2------Arochlor-1016 
11104-28-2------Arochlor-1221 
11141-16-s------Arochlor-1232 
53469-21-9•-----Arochlor-1242 
12672-29•6------Arochlor-1248 
i1097•69-1------Ar0chlor-12s4 '1. I 
11096-12-s------Arochlor-1260 

FORK I PEST 

112 

a.o I&' 
8. 0 · j 

u:$' 

8.0 'J 
8.0 '1) 
8.0 J 
a.o 
a.o 
a.o ~ 

16.0 
;d 16.0 

16.O 11) 
17.1 
16.0 

~ 16.O 
16.O 

I~ 
ao.o 
16.O 
ao.o g ao.o 

16O.O I(• 

ao.o l' 
8O.O :, ao.o 

~ 
ao.0 g ao.o 

/},,,;gz,-'H-3 • ~ 
160.O p 

-
-s­
u.~ _, 
dV~qt3 (i llUal'iZ.. . 

1/89 Rev. 



(l r -3u9··, 'JO ,·s /tj~ l, { .. ~ f-~ 
1D BPA SAMPLE 110. ' • PDTIC:IDZ ORc:ANIC:S ANALYSIS DATA SBZZT 

I 8015H1 -1 c­
Ytrl'J ·5o;:, ~-3,;,~_ 

11,t,/; 
Lab Naae: Battalla PIIL Contract: 

Lab Code: PHL ca.a Ko.: SAS 110.1 

Matrix: (aoil/vatar) Soil 

Suapl• vt/vol: 29.7 (9/aL) 9 

Level: (low/mad) 1,0w 

I Moisture: not dee. 3.4 dee. ---

Extraction: (SepF/C:ont/Sonc) Sonc 

GPC Cleanup: (Y/N) N 

SDG Jlo. : I 41 . 
Lala Saapla IDs 92-00358-P-1 

Lala Pila ID: --

Data Received: 10/11/91 

Data Extracted:10/17/91 

Data Analyzed: 11/28/91 

Dilution Factor: 1.00000 

CAS NO. 

pH: 1.5 

COMPOUND 
CONCENTRATION UNITS: 
(u9/L er ug/Kq) ug/Xg Q 

319-84-6--------alpha-BHC a.a u 
319-85-7--------beta-BHC a.0 u 
319-86-a--------delta-BHC a.0 u 
58-89-9---------gamma-BHC (Lindana) a.0 u 
76-44-a---------Haptachlor a.0 u 
309-00-2-------Aldrin a.0 u 
1024-57-3-------Heptachlor epoxide a.0 u 
959-98-a--------Endoaultan I a.a u 
60-57-1---------Dieldrin 16.0 u 
72-55-9---------4,4 1 -DDE 16.0 u 
12-20-a--------Endrin 16.0 u 
33213-65-9------Endosultan II 16.0 u 
72-54-8---------4,4'-DDD 16.0 u 
1O13-O7-a-------Endosultan sulfate 16.0 u 
50-29-3----~----4,4 1 -DDT 16.0 u 
72-43-5---------Kethoxychlor 80.0 v-lA 
53494-70-5------Endrin ketone 16.0 u . 
5103-71-9-------alpha-Chlordana 80.0 u 
5103-74-2-------guma-Chlordane 80.0 u 
8001-35-2------Toxaphana 160.O u 
12674-11-2------Arochlor-1016 80.O u 
11104-28-2------Arochlor-1221 ao.o u 
11141-16-5------Arochlor-1232 80.0 u 
53469-21-t-----Arochlor-1242 ao.0 u 
12672-29-6------Arochlor-1248 80.0 u 
11097-69-1-----Arochlor-1254 160.0 u 
11096-12-s------Arochlor-12&0 160.O u 

FORM I PES'r 1/H Rev. 

~ \tfro/,r 

113 



l . 

a r K 3uq·, ')O r6 
)Oil, Til .. t. b 

• 

1D 
PU'l'ICIDZ ORG.AKICS AHAL¥SIS DATA SBZft 

~ Mw: B§tteUe-PNt Cont.r&~I - - -

I I 
I ,e1sK3 I 
t1-J(t,~-Sov I 

c:aae No.a SDG Ho. a 9 
I~ ~u,S - - - - - - 8AS aro. 1 - - -

Jl&t.ru: (aoil/vatar) soil 

Saaple vt/vol: 

Level: . (lov/aad) 

30 .1 ( g/JIL) ~ 

low 

I Koiature: not dee:. 4.7 clac:. - - -

ZXtrac:tion: (SepP/Cont/Sonc:) Sono 

GPC Claanup: (Y/M)2!_ pll:..1.:.2 

Lab Saaple ID& 92-00921-P-l 

Lab Pile ID: 

Data ae~ived: 10/23/91 

Date~•~: 10/30/91 

Data Analy&~I 12/06/91 

Dilution Pac:tor: 1. 0 

C0N~'l'I0K tnaTS: 
CAS NO. cx»cPPmn> ("9/L or u;/JtcJ) ug!t<g Q 

319-84-6 alpha-BIIC 8.0 
319-15-7 bet&-BHC ~-0 
319-86-8 dalt&-BIIC B C 
58-89-9 g&.m-BIIC (Uiiciane) 8.0 
76-44-8 Septac:Alor a o 
309-00-2 Alarin 8.0 
1024-57-3 Heptaci:ilor epoxicla_ a c 
959-98-8 Endoa\lltan I 8.0 
6O-57-l Dieldri.D J6 C 
72-55-9 •• , .•·-001: 16.0 
72-20-8 Enarin itS 33213-65-9 bdoault&n II 
72-54-8 4,4 1 -DDD its 1031-07-1 Endoa\lltan a\lltata 
50-29•3 4,4 1 •00'1' !8:S 72-43-5 Nethoxycilor 
53494-70•5 Endrin ketone J 9,0 
5103-71-9 alpba-alord&ne l 8 .o 
5103-74-2 grm-01lord&ne ~o,g I 
1001-35-2 'l'oxapbe.n• I I·o.· 
12674-ll-2 Aroclor-1016 ac,c I 
11104-28-2 Aroclor.-1221 80 C I 
11141-16-5- Aroclor-1232 iS:S I 
53469-21-9 Aroclor-1242 I 
12672-29-6 Aroclor•1241 6Q.C I 
11097-69•1 Aroclor-1254 J5C C I 
11096-12-5 Aroclor-1260 lgQ~C I 

I 

U:f 

FORK I PEST l/17 Rav. 

99 



l EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

Contract: -'. ~ab Name: BATTELLE_PNL ______ _ ----- I. 91-78 lSBl 
B00(}5 

C,ab Code: ACL_ Case No.: l -
~atrix (soil/water): SOIL_ 

Level (low/med): 

t Solids: 

MED -
_96.l. 

SAS No.: 
-Zl~-D-'M,1 t r,z.c 
SOG No.: l ---

Lab Sample ID: 9l-7815Bl._ 

Data Received: 08/30/91 

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

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 7420 - p 
7440-36-0 Antimony- 4. 6-~ N p-
7440-39-3 Barium - -- p 59.1 
7440-41-7 Beryllium - -0.45 B p -7440-43-9 Cadmium 0.58 u p 
7440-70-2 Calcium- 72.90 p-

Chromium - -7440-47-3 a.a p 
7440-48-4 Cobalt -

~ 
-8.3 p 

7440-50-8 Copper_ 18.3 p-

7439-89-6 Iron 14500 - __j'_ p 

~ ~,l~1\Ci~ 
- ¼:-r.l~/J;/c;~~ 

7439-95-4 Magnesium 4730 p -7439-96-5 Manganese 288 _p_ p 
7440-0:-0 Nickel 14.2 p 
7440-09-7 Potassium -- - p 1270 
7440-23-5 Sodium B -- 780 p 
7440-- ,.::- V ar;adi ~ --·• p ·"J 24.8 
7440·· 6 ·-- -,-; Zinc- 36.6 z -:::f- p -· - - --------

Color Before: Clarity Before: Texture: 

Color After: Clarity After: Artifacts: 

Comments: 1 I l 
ORIGINAL_ANALYTICAL_SAMPLE_RUN_(09/20/91) _______ ¼_,._~ ..... \~-.~ ... 41Z.. __ _ 

FORM I - IN 

29 
3/90 



9611349? .. 2068 
U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

I Bcd9-;f 
Lab Na.me: BATTELLE_PNL ______ _ Contract: 

SAS No.: Lab Code: ACL_ ~ase No.: 1 --
Matrix (soil/water): SOIL 

Level (low/med): 

I Solids: 

MED_ 

_94.7 

91-6421B1 
,.,, , _ - ::,,.s,. 

SDG No.: l. __ _ 

Lab Sample ID: 91-642191_ 

Date Received: 08/07/91 

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

CAS No. Analyte Concentration C Qt M 

- p 7429-90-5 Aluminum 7610 
Antimony- 2 -7440-36-0 4.3 N p 
Barium - 63.7 -- p-7440-39-3 
Berylliuin i -7440-41-7 0.30 p 

,, 

7440-43-9 Cadmium·· 0.54 u p 
Calcium- -7440-70-2 6500 p ,,,-

Chromium - p-7440-47-3 7.6 
7440-48-4 Cobalt 7.l E p-

Copper= ---Yl.9 .L -7440-50-8 p 
7439-89-6 Iron 14700 E p - -- p-7439-95-4 Magnesium 4.710 -

u 
-t 

7439-96-5 Manganese 289 EN p 
7440-02-0 Nickel - - - p 11.0 -/ 

7440-09-7 Potassium 1080 / p : u... · 
7440-23-5 Sodium 113 B p 
7440-62-2. Vanadium 23.6 p 
7440-66-6 Zinc - - E- p 36.8 - -- - -_J 

. -------- -
Color Before: Clarity Before: Texture: 

Color After: Clarity After: Artifacts: 

Comments : 
ORIGINAL_~ALYTICAL_SAMPLE_RUN_(09/20/ 9 l) _____________ _ 

FORM I - IN 
3/90 

32 



96~3~9i' .. 2069 
U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

Lab Name: BA'l'TELLE_PNL ______ _ 

Lab Coda: case No.: 

Matrix (soil/water): SOIL -
Level (low/med): 

I Solids: 

LOW_ 

_97.0 

contract: 

SAS Ho.: 

• I B015G9 -, 
Ylt -t,--,oa Is. 5- d, s-. 
SDG No.: 8,9,10 

Lab Sample ID: 92-0306Bl_ 

Data Received: 12/03/91 

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

CAS No. Analyta concentration C Q M 

7429-90-5 Alwu.num 8030 ;::.- p 
7440-36-0 Antimony: .u- p -2.6 _N_ -7440-39-3 Barium 78.6 p 
7440-41-7 Beryllium 0.26 i p 
7440-43-9 Cadmium 2.0 p 
7440-70-2 Calcium- - p •. 7350 

: lA.. 
7440-47-3 Chromium: - p 10.2 
7440-48-4 Cobalt 7.3 i p 
7440-50-8 Copper- 21.5 p -7439-89-6 Iron 22200 p 
7439-95-4 Magnesium - p 4160 -7439-96-5 Manganese 269 p 
7440-02-0 Nickel .. 11. 6 - p 
·7440-09-7 Potass!um 793 ,i' p 
7440-23-5 Sodium 596 ,a p 
7440-62-2 Vanadi~ 52.l p 

Zinc - p 7440-66-6 44.l ----' --- : --
Color Before: Clarity Before: Texture: NON-HO 

Color After: Clarity After: Artifacts: 

Comments: · 
ORIGINAL_SOIL_SAMPLE_LEACHATE __________ ~'1)~l~ll.2/.41.~~----

FORM I - IN 

29 
3/90 



l 

96ij3~9?.20?0 
U.S. EPA - CLP 

1 
INORGANIC ANALYSES. DATA SHEET 

EPA SAMPLE NO. 

• 
. Lab Name: BA'l'TELLE_PHL _____ _ Contract: l B015Hl -, 

Z//Q,f3-5oB 2r,l.4,5 
Lab Code : case No.: 

Matrix (soil/water): SOIL_ 

Level (low/med): 

t Solids: 

LOW_ 

96.1 -

SAS Ho.: SDG No.: 8,9,10 

Lab Sample ID: 92-O358Bl_ 

Data Received: 12/03/91 

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

CAS No. Analyta Concentration C Q M 

7429-90-5 Alwu.num 6010 2 p 
7440-36-0 Antimony- 2.1 .U' _N_ p-
7440-39-3 Barium - 68.6 p-
7440-41-7 Berylliwii 0.26 a p-
7440-43-9 Cadmium 2.0 p-
7440-70-2 Calcium- 5670 - p- u· 
7440-47-3 Chromium - p 10.3 
7440-48-4 Cobalt - 6.2 B p 
7440-50-8 Copper- 18.6 p 
7439-89-6 Iron - 18600 - p -7439-95-4 Magnesium 4240 p -7439-96-5 Manganese 269 p 
7440-02-0 Nickel 12.9 - p 
7440-09-7 Potassium 838 E p 
7440-23-5 Sodium · 1070 p 
7440-62-2 Vanadi~ 33.8 - p 
7440-66-6 Zinc - 34.2 - p ---------

-~ 

Color Before: Clarity Before: Texture: NON-HO 

Color After: Clarity After: Artifacts: 

Comments: 
ORI GINAL_SOIL_SAMPLE LEACHATE ___________ --'-''o~·1~1_(t~1/l(Jc..i..-__ _ 

FORM I - IN 

· 30 
3/90 



96~3~9?:i ?PA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

Name: BATI'ELLE_PNL_• _____ _ 

b Code: caaa No . : 

trix (aoil/watar): SOIL_ 

val (low/med): 

Solids: 

LOW_ 

94.4 -

Contract: 

SAS No.: 

I B015K3 I 
Zl(p.,ft::SDG 12-20.~ 

SDG No.: 8,9,10 

Lab Sample ID: 92-092181_ 

Data Received: 12/03/91 

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

CAS Ne. Analyta Concentration C Q M 

- p 7429-90-5 Aluminum 8700 ; 

7440-36-0 Antimony: 2.9 jJ- _N_ p: 
7440-39-3 Barium 69.9 p 

& 
Beryllium i -7440-41-7 0.29 p -7440-43-9 Cadmium 1.6 / p 
Calcium- - -7440-70-2 6390 p 
Chromium-: - -7440-47-3 12.5 p 

7440-48-4 Cobalt 6.9 i p--Copper_ 7440-50-8 17. 1 p - -7439-89-6 Iron 18000 p - -7439-95-4 Ma9nea.1.um 4560 p -7439-96-5 Mangan••• 279 p -7440-02-0 Nickel 11.6 p 
Potassium / -7440-09-7 1170 p 

7440-23-5 Sodium =815 ~ p 
7440-62-2 Vanadium_ 35.9 p 
7440-66-6 Zinc 37.7 - p ----- -----

lor Before: Clarity Before: Texture: NON-HO 

Lor Attar: Clarity After: Artifacts: 

ments: 
ORIGINAL~SOIL_SAMPLE_LEACHATE _________ ~1~·~{luf.(~1/_q~Zc;-;..._ ___ _ 

FORM I - IN 

30 
. 3/90 
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TABLE 8: Hg COLD VAPOR AA ~YSIS DATA FOR TASKS 2 I 4 
S06 14 · 

SOLID SAMPLES 
83 (a) 

Bl 82 85 --------------
Dupl. 
11111/Ka C 

81&82 
XRPO 

----------Blank 
ug/L C 

Suple Olgeat 
+Spike Spike 

1111/Kg lrec ------ --- ------- ------
5.01 0. 04 

(a) 83 rrect1ge1ttan Spike Level • 0.05 ug Hg 
(b) LCS 0287 Hg certified at 12.7 119/ICg (Range 8.5 to 17.) 1111J/f9) 
(c) NIST SIUl2704 certified a~ l.47 ug/g Hg 
(d) RPO only c1lcul1ted If both 11111>le and duplicate are >IDL 

u 

(e) IDL • 0.04 ug/L [or 0.005119/kg ·> 0.2g 11111>1•, 25 Ill a111lysl1 aliquot) 
(f) CROL • O.Z ug/L [or 0.1 ag/kg •> O.Zg 1uple, 100-. analyaia aliquot] 

0.23 

(g) Callbratlon atandarda NIST SRH3133, ICV/CCV atandard Johnaon-Matthey 14395 
(h) ·Value1 In ( ) were analyzed originally on the date Indicated. 

71.31 

84 (b) 

LCS LCS 
1111/Ka lrec 

10.1 79.31 

1.3 88.31 

I 
~JI , 

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



TABLE x: Hg COLu /APOR AA ANALYSIS DATA 

SOLID SAMPLES 

Bl 8~ 

Sample Flags Dupl. B1&82 
Sample IOI PNL Logf mg/Kg C Q mg/Kg C IRPD 

------------ ---------- ------- --- --- ------- -----o,./ 0":1)11- -B00X77 91-6421 -Ud-p!: o.os u 
2-I II. .,/!!) -5)14 

~' 11/z/12-30-33 

N/A 

(a) BJ Predigestion Spike Level• 0.L ug Hg 
(b) LCS 0287 Hg• 12.7 mg/Kg . 
(c) RPO only calculated if both sample and duplicate are >IDL 
(d) IDL = O.Pl ug >>>>>> or 0.05 mg/kg based on a 0.2g sample 
(e) CROL ·= 0.2 ug/L >>>> or 0.1 mg/kg based on a 0.2g sample 

("") 
0 a, 
I 

0 
0 
C,J 

85 

----------
Blank 

ug/L C ------
0.20 u 

83 

Sample Digest 
+Spike Spike 
ag/Kg lrec 

,I 

I 

84 

------------
LCS 

• g/Kcj 
LC "° ·.1 s -·..,? 

I rec}-" i I 
---- · I 

102 ~ I 



·1.,/ ta-6 .. S,~ It;, S-f:/.wS' 
I 

N 
-~ 

'Z-J ~ .. 6--5>6 z.'j-1', S 
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• 

TABLE 8: Hg COlD VAPOR AA ANALYSIS DATA FOR TASKS Z I 4 
SDG 18 

SOL ID SMPt.ES 
13 ,., 

11 IZ 15 --------------
S111Ple F1ag1 
ag/Kg C Q 

-----------Dup1. 
ag/Kg C 

ll&BZ 
IIP0 

---------- S111p1e Digest 
Blink +Spike Spike 
ug/l C ag/Kg lrec S-,1e I~ Pll logl 

IOOX75 (hi tl-07115 
10/16/91 

NIST SIINZ704 

------- --- ------ --- ------- ------
0.14 I 0.15 5.0I 0.04 

(0. 10) I · 

901569 IZ-OOJOI o.zs 1. 
10/16/91 (0.10) I • 11/04/91 (0.07) I • (0.11) • ,, 

I015Hl IZ-00351 0.07 f I 
10/16/91 (O.ZO) I (O.Z2) 
11/04/91 (0.22) • (0.15) • 

(a) 13 Predlgettlon Spike level • 0.05 ug Hg 
(b) LCS 0217 Hg certified 1t 12.7 ag/l(g (R1nge 1.5 to 17.0 ag/l(g) 
(c) 11ST SRN2704 certified 1t 1.47 ug/g Hg 
(d) IPO only ca1cu11ted If both taaple and duplicate are >IDL 

u 

(e) IDl • 0.04 ug/l [or 0.005 ag/kg -> 0.2g s-.,1e, ZS Ill analysis aliquot) 
(f) CRDL • O.Z ug/l [or 0.1 ag/kg -> 0.2g s-.,le, 100 Ill 1n1lysl1 111quot] 

O.Z3 

(g) C111bratlon standards 11ST SRN3133, ICV/CCV st1ndard Johnson-Mltthey 14395 
(h) BOOX75 not part of 506; s111ple used for QC during bitch 1n11ysh. 
(I) V11ue1 In ( ) •re analyzed orlglne11y on the date Indicated. 

71.JI 

14 (b,c) 



N 
U1 

TABLE 8: Hg COLD VAPOR AA ANALYSIS DATA FOR TASKS 2 I 4 
SDG 19 

SOLID SAMPLES 
83 ,., 

e1· 82 85 --------------
---------- Saple Digest 

Saple Flags Dupl. BIU2 Bl•nk +Spike Spike 
Saple IOI PNL logl ag/Kg C Q Ilg/~ C XRPD ug/L C ag/Kg lrec 

------------ ---------- ------- --- --- ------- --- ------ --- ------- ------
IOOl75 (h) 11-07815 D.14 • 0.15 5.0I 0.04 

10/16/91 (0.10) • 11ST SRM2704 

I0151t3 92-00921 0.09 fl I 
--tll½htt1<&41e1(~9t-l -t,(O.-o&)-!t--N-·-·--(0.06) U-- · 

(1) 83 Predlge1tlon Spike level • 0.05 ug Hg • 
(b) LCS 0287 Hg ce·rtlfled at U.7 !ll!J/Kg (R•nge 1.5 to 17.0 ag/Kg) 
(c) NIST SIIN2704 certified at 1.47 ug/g Hg 
(d) RPO only c1lcul1ted If both 1a.ple ind duplicate ire >IOL 

u 

(e) IDl • 0.04 ug/l [or 0.005 ag/kg -> O.Zg 1aple, 25 Ill •n1ly1l1 aliquot] 
(f) CADl • 0.2 ug/l [or 0.1 ag/kg ·> O.Zg saple, 100 Ill aMly1l1 aliquot] 

0.23 

(g) Calibration standards NIST SRN3l33, ICV/CCV 1t•ndard Johnson-Matthey 14395 
(h) 800175 not .,.rt of SDG; 1-.,le used for QC during b.tch analysts. 
(I) V•lue1 In ( ) were aMlyzed orlglM11y on the ct.te Indicated. 

CLP Form 

I• Spiked a...,le recovery not within control ll• lts 
U • Analyzed but not detected (less th.n IOLI 
I• Less than CROl but greater thin or equ•I to IDL 

71.31 

84 (b,c) 

LCS LCS 
aig/Kg lrec 

10.I 71.31 

1.l 18.ll 

----- - - ----------------
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TABLE 7: GRAPHITE FURIACE AA ANALYSIS DATA 

SOLID SNIPLES 

------------- ---------Bl---------- ---------az------- --------B5------
Poat Polt Post 

S11111ple Spike Flag, ~pl. Spike 81182 Blank Spike 
An1lyt1 Sapl1 IOI PIil Logl ttJIKo IRec C Q. ~ /Ko lrec C IRPO l,lg/L Srec C ------- ------------ ---------- ------- ----- --- --; ------- ----- --- ------ ----- ---
Ag BOOX75 11-7115 0.09 92 ~ 0.09 93 U N/A 0.50 1oz. u 
Aa BOOX75 11-7115 2.30 86 J" 2.30 101 0.0 0.60 19 u 
Pb 800175 91-7815 5.90 95 6.10 95 3.3 2.40 as u 
Se BOOX75 91-7815 0.14 86 u 0.14 96 u N/A 0.80 100 u 
Tl BOOX75 11-7815 0.2Z 96 u 0.22 95 u NIA l.20 97 u 

---------81---------- ---------az------- --------as------
Post Post Post 

S1111>1• Spike Flaga Dupl. Spike Bl&BZ Blank Spike 
Anllyte Sallple IOI PIil Logl ag/q XRec t q ag/~ lrec C IRPO #IIJ/L lrec C 

----·-- -------·---- ---------- ------- ----- --- --- ------- ----- --- ------ ----- ---
Bl BOOX75 91-7815 0.27 94 u 0.27 96 u N/A 1.50 93 

(a) CRDL (µg/L): Ag•l0. Aa•lO. 81•60, Pb-3. Se•S, Tl•lO 
(b) JOL U,lg/L): [PESOOO 7/10/91] Ag•0.5. As•o.a; Se•0.8; [PE5100 6/4/91] B1•1.5. Pb•Z.4, Tl•l.Z 
(c) Anllyttcal spike (#IIJ/L): Ag•S. As•lO. B1•20. Pb• &. Se•lO. T1•20 
(d) Pre-digestion 1plke (µg/L): Ag•40, As•40, Bl•ZO, Pb• ZO. Se•lO, Tl•50 
(eJ LCS standard: Ag. As. Pb. Se, Tl -- ICF 0287; 81 -- NIST 3109 
(f) ICYY/CCV Used During Analyal1: Ag.Pb&Tl -- ICF 0389; AslSe -- ICF 0590; 81 -- NIST 3106 
(g) RPO only calculated If both 111111ple and duplicate ,re greater than IDL. 

u 

-----83-------
Saple+ Dtgnt 
Spike Spike 
JJQ/L Inc 
------- ------

30.1 11 
49.1 IS 
49.0 89 
8.3 83 

43.l .. 
-----u-------
Saple+ Dlgnt 
Spike Spike 
#IIJ/L lrte ------- ------

41.0 102.5 

--------84---------
Post 

LCS LCS Spike 
rtGIKo lrec: lrec 

··;;:i-. ® 
721.7 ~.P 85 
261.7 111 106. 
39.5 ~ 98 
34.4~ 17 

')l\l~~ 
--~-----86---------Post 

LCS LCS SpJke 
l,IG/l lrec lrec 
--;;~;- C§ --;;· 

I'-«> t&· <f!>L-

4 u 1~/v,vv 
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JAILE 6: GIAPNIJE fUINACE AA ANALJSIS DAJA 

SOUD SAMPLES 

·········•1·········· ·········•2······• ········•S·•···· ·····•J··-·--· •••••••• 14 ••••••••• 
Post Post Post S...,l .. Dltest ,.., 

s...,le Spike 11 .. , 
Anelyte lalple IDI PIil ~OIi .. 1r1 Slee C I 

"4-l. Spike 11112 llri Spike Spike ·~:: lCS lCS Spite .. ,,, lrec C XIPD ,.t/L Inc C ,.1/L .. 11, lrec lrec: ------· ........•.•. -----·-··· ------- ----- --- ... ------· ----- ... ------ ----- ... . ...... ...... ....... ..... ..... 
Al IDOX77 '1·6421 10 ..,e,-
A1 IDOX77 91·6421 1.40 
Pb IDOK77 91·6421 S,50 

101 ;r~ 0.09 108 u N/A 0.50 ,a u JZ.J 12 ZJ,S 106 
96 2.30 101 4.] 0.60 1oz u 49.J 19 930.1 101 
9J S.90 9S 7.0 1.00 110 u 47.0 11 ZS0.1 106 

se •oo•77 91·6421 I 0.14 
" •oo•n 91 ·64Z1 .Ot:-te· 
t,; b{X)Jr7 IP'0-1 iilo 

91 u 0.14 9) u I/A 0.80 9Z u I.J IJ Jt.l ,oz 
94 '!T 0.11 96 u I/A, 1.00 ts u "·' 9J 40.1 105 

U-
·········•1·········· ·········IZ······· ········•S·····• ·····•J·•····· ········N·····•··· 

Poat Post Poat 1...,1 .. DltHt POii 
s...,le Spike fl11s 014tl. Spike 11112 •lri Spike Spike Spike LCS lCS Spite 

Anelyte s-.le IOI PNL loal .. ,r1 Dec C I 11g,r9 lrec C UPD ,.t/L 1.-ec C ,.,IL lrec ,t/L lrec lrcc ....... ··---······· ........•. 
II IDOX77 t1·64ZI 0.29 ,a u D.Z9 9Z u I/A 

•. 
(e) tllOl (,.1/L): Ag•ID, As•10, 11•60, Pb• J, Se•S, Tl•IO 
(b) IDL (,.1/L)I lPESOOO 7/10/911 At•0.5, As•D.6, 11•1,S, Pbal.O, Se•O,I, Tl•l,O 
(c) Anelytlc1l spite (Jt/L): Ag•S, As•10, •t•ZO, Pba6, Se•I0, Tl•ZO 

1.5 

ld) Pre·dltestlon 1plte (,.g/L): At•40, As•40, ll•ZO, Pba20, Se•IO, Tl•50 
(e) lCS stendardz Ag, As, Pb, Se, Jl •• ICf 0287; II•· IISJ 3109 
(f) ICW/CCY Used During Analysis: At,Pb&Tl •• ICf 0189; As&Se ·• ICf 0590; II ·• NIST 1106 
(g) RPO only c1lculeted If both 1-.,le and cl.ipllc1t11r1 1r11t1r then IDL, 

" u J9.0 97 Jl.4 " " 

... .,.,~ 
°" 



1.]t: ; 34q~, ?Q''8 71,J1 .I/ .,.1.,. t ~-

U.9.£PA-CLP 

1 . EPA BAHPl.E NO. 
lNORBANlC ANALYSIS DATA SHEET ------------

1 801:lHl I · 
Lab Nam• tBATT£LLE/~NL______ CDntract, -_________ 1i!f!.:~:ma __ ~$_i.3:?,5 _ 
Lab Cod• 1 ______ Casa Na. •-- BAS ND. •------- SDB No• 1 _______ A/1.).,vt 
Hatrik <soil/watlr)tSOlL__ Lab SAMPLE 101 92-00359_ tn· 
L•v•l <low/111• d)1 LOW Oat• R• c• iv•dti0/11/91 
X 901ld1 · 97.o _____ ---

. .,! : ; . ' . 

. -, Conc• ntratlon Unite (u;/L or •;IKQ dry w• i;ht>t•QlkQ 
~ 

~~.,_ __ -------- --------- _,_.. .... ~ --1 I I I ... I I I 
I tA9 No, . I Analyt• IConc• ntratlon I C. r Q I .H I 1 ___________ 1 ___________ , __________ 1~•----'----' 
17429-90-S IAlumlnu,. 1 ___ : __________ 1 __ , __ r_1 
l7440-36i•0 IAntl111onv 1 ________ , __ 1 ____ 1 ____ , ~ 
17440-39-1 IArw•nlc IS.44 __________ 1 ___ 1 __ 1_F __ 1,08 
17440-39-3 IBarlum 1 _____________ 1 ___ 1 _____ 1 ____ 1 
17440-41-7 IBarylllum 1 _____________ 1 ___ 1 _____ 1_1 
1·7440-69-9 I Bl wmu th 10. 17 ________ 1 _u_ 1 _____ 1 ___ _ 
17440-43-9 ICadmulm 1 ____________ 1_1 ____ ~_1 __ 
17440-70-8 ICal~lum 1 ______________ 1_1 _____ 1 ___ _ 
17440•47-3 1Chromlu19 1 ___________ 1_1_,.:_,,_1 __ _ 
17440-48-4 ICobalt 1 __________ 1 __ 1 _____ 1 ___ _ 
17440-~0•B ICoppar 1 __________ 1_~.1. __ 1 ___ _ 
17439-89•6 llron 1 ______________ 1_1 ______ I ____ -r5 
17439-92-1 ILaad 12.93 ________ , ___ , ______ ,_F __ ~ 
17439-9S-4 IHagn• slum 1 _____________ 1 ___ 1 ______ 1 ___ _ 
17439-96-S IHangan••• 1 ______________ 1 ___ 1 ______ 1 __ _ 
17439-97•6 IH•rcury 1 ______________ 1 ___ 1 _____ 1 ___ _ 
17440-02-0 INlckl • 1 ______________ 1 __ .1 ______ 1 ___ _ 
17440-09•7 IPota••lum 1 _____________ 1_,.:.1 ••••• _1 ___ _ 

I 77S2 .. 49-e I Sal • n l um I e-.-%_£ _______ I _u. t·••••-- I _F _ 
17440-22•4 19 l 1 v• r I O-rG4 _J.Q _______ 1 J,1:11 •• ••- I _F __ rt:r.r £.A 17440-23•5 !Sodium 1 _____________ 1 __ ~1 ____ 1 ____ 1 
17440-ea•o IThalllum 10.70 _______ ,_a_, _____ ,_F __ I 
I 7440•6e_•I!, I Va nad l Um• I ____________ 1 ___ 1 ....... _ I ___ I 
17'440•66•6 IZlnc 1 ____________ 1_1 •• ___ 1 ___ 1 

· 1 ________ , __ tCyanlde ____ 1 _____________ 1_~1 ______ 1 ___ 1 

'-·--~·•---'----------'-----------·-~'-·----'---' 
Color B•forataray~brown Clarity B• for • 1N/A _______ TaMtur•1h•trog• naou• 
tolor Aftart;ray,..__ Clarity Aft• rtcl • ar-dl;•t ,A,tlfact1N/A __ .... 

. ·. ;; .. 
Comm•ntat ~- -
Tht•• aaMpl•• w• fl und•1lrably h• t • rD;• n• Due. ____ __:~---•------------

' ___ ._~------~· .. ····--------------------~ ... ---·-·------..--.. -· •·•--••---•·••M..a4•~--------------•-------.-••-•••·M••M•-----~----­<, -·---~-~-..... ~--~··-~--------------- ______ ._ _________ . ____ ~_ .... __ 

... . ~-

·.cos~o6 

.. 
,.'· 'if . ·, ~-- .. 

0:1•' . 

... •'t' · • . . 

• 



.. !1 1 ~ 34g~, ?Q''9 • .:b11 Jt .. t.. Ji - · ... 
. , 

U.9.EPA-CLP 

l EPA fJAHPLE NO. 
INORGANIC ANALV'919 DATA SHEET .__ ________ _ 

I .·. B01~G9 I 
Lab Naaia1JATTtLL~/~NL_____ Contract 1 ________ ..: 1ZJ/~;.d;SJ,./J._l~~r-/ 7',~ 
Lab Cod•I·--·-- t••· No.a ____ 9A9 No.I ______ BOO No,1 ________ • 
Hat:rlM <•oll/wat1r)1SOIL Lab SAMPLE 1D1 92-00306 __ _ 
L•v•l <low/med)I Law_:=:- Date R1celvad110/0B/9l 
~ 9o1 ld t '11.o __ ..._ .. ___ :.• . 

•.• 
. :·T • _ .. , .. 

Concentrat:hn Unlt• <u;/L or •;IK9 dry wal;hU lllQ/KQ 
~---· ..... ~- -------- --------- --- __,_, ___ ----1 I I I ·· I I 

I CAB No, · I Analyt:a IConcentratlon IC I Q I M 

·------~---'-----------'---------------'---·-~~--·----17429-90-S IAlumlnum 1 ___________ 1_1 ______ 1 ___ _ 
17440-36-o IAntlmony 1 _______________ 1 ___ 1 _____ 1 ____ -V/2 
17440•38-e IAr••nlc 16.47 ________ 1 __ 1 ___ ~ __ 1_F __ yO 
17440•~9-3 l~arlum 1 _____________ 1_~1 __ 

4 
__ 1 ___ _ 

17440-4t•1 IB•rylllum 1 ______________ 1 ___ 1 ______ 1 __ _ 
17440M69-9 IBl•mut:h 10.11 __________ 1_u_1_. ____ 1_F __ 
17440-43•9 ICadmulm 1 ___________ 1 __ 1 _____ 1 __ _ 
17440-70~! ICalclum 1 ______________ 1~ •• 1 •••• __ 1 ___ _ 
17440-47•3 IChro•lum 1 _________ 1_1 ______ 1 ___ _ 
17440•48-4 !Cobalt 1 ____________ 1 ___ 1 ______ , ___ _ 

17440•~0•9 ICoppar •---------'-•'••••--'---' .7439~a,-6 •Iron 1 __________ 1 __ ~• ••••• _1 ____ 1 
17439-9!•1 ILaad 13.11 _______ ,_~1._. __ ,_F __ I 
• '743~•9!•4· I Ha;n•• lum 1 ______________ 1....,;;.1 ....... __ 1 ____ 1 

17439-,6•! IHan;an••• 1--------------•-~•-•••~-'----' 

. , 

•7439-•7•6 IHarcurv 1 __________ •--:• •• 
1 
•• _1 ____ 1 

• 7440-0&~0 , .. I Nlck la •----------•---•_., ..... a. •• I ___ I 
17440•09~, IPot•••lum 1_____ _ _____ 1 ___ 1.~~~--'----' 
1'77ae~4C,•I! 1aa11ntu• 19-re-b:.~ ______ 1_u.;;.1. ____ 1_F __ 1 
1'7440•2e~11 IBllv•~ 1C>-re4t_Jll _______ 1_-tt;;1 ___ • __ 1_F __ ~Ll 
•7440-e3•! 19odlum 1 _______________ 1 __ ~•~•••--'----' . 
17440-ee--o I Thll l lu111 I o.T3_,a_ ______ ,_u .. _1 •••••• 1_F __ 1 
, .,,.,.0 .. ,11 .. 1! I vanad l UIII • ________ ..... , •• ·J· 1 __ . ____ • ---- I 
1·11140•b6•• I Zl_nc I ______ ... 1 • .;l,l ....... 1 .. ___ 1 
'•••••-••kM ... lcyanld•---•'•·---------•'~~1~ •• ~ ... 1. __ 1 ······~-~~-·-------'----------•~1JJ ... ~ .. 1 __ 1 

Coto~ P•for•toray~b~own Clarlty a• tora1N/A _____ .;:f~J~11h1tro;•n•ou• 
Colo.- Aft:•raoray ... _ Claruv Af't•r1c1 •ar-dl;at ;-i1·~rUfacttN/A __ 

- ,··· ·"';t1i•. 
C:0111111• nt:• t · • •. •-:.., · ,·' 
T~••• 1ampl11 w•r•undeslrably het• ro;•n•oua. ____ _:: _ _:. ___ •-----•- • • --·M~---.. ••• ... ·--------------------------~---~---··--~~------- -••••-------•••-•M•-------------------------...-••••••---------4~• _____________ ._.._ ______________________________ ~-~~---~----.-.-

· • 

.css..oos 
: ,,.; 

.r----

• 



. . . 
PA-CLP :- .'ii---~~:;_,:-. •i~~;·:·; . ;;_,: . , 

1 . EPA BAHPLE NO, 
IN~ABANIC ANALV919 DATA SHEET 4.L•----------

. . 1,:-:; ./i,,Bq.JSK~ I .~. 
Lib Name I BAtttLL!~PNL____ Contract t ______ 1 r-r.J&.:.l?..:..~J::._jjt 20#.J 
Lab Codee______ Ca•• No,1 ___ SAS No,1 ______ SDG No,1 ________ • 
HatrlM <•oll/wat• r)ISOIL Lab BAHP~E ; 101 ~e-ooqe1 
L• v• l ( low/11\ed > t . ·. LOW --- - Data Aec• lv• d 110/!3/ffl --
X Sol ldt 97,0 •• .,,..-__ ---- ✓, -

. . j; • . 

. . 
_Conc•ntratlon Unit• Cug/L or •QIKQ dry wel;h\)t~;/k; 

. ' ---- ----------- --- ------~ • •t I I I · I I I 
' 1 1 CAB Noa I Analyte IConc•ntratlon IC I Q I " I 

1 _________ , ________ 1 _ _;____ ______ 1......;.1.~~-'--' 
17429-90-S IAlumlnu• 1 _________ 1_1 ____ 1 __ 1 
17440-36•0 IAntl111ony 1 _________ 1_1 _____ 1 ____ 1 
17440-38•! IAr••nlc 1a.2e ______ 1 ___ 1 ____ 1_F __ t8 
17440-39•3 IBarlum I___ _ _____ t __ 1_~ ____ 1 ___ I 
17440-'tl-7 I Beryl llum I I I I I 
17440-6'1•• IBhmuth 10:r;:::::.:=::17-1:==•:F::t-to= U 17440-43-• ICadmulm 1 ________ 1 __ 1 _____ 1 __ 
17440•70-e ICalclum 1 _________ 1_1 __ • .__1 ___ _ 
17440-41~3 IChromlu• 1 ____________ 1 ___ 1_~ ___ 1 __ _ 
17440•48-4 !Cobalt 1 ________ 1 __ 1 _____ 1 ___ _ 
17440-!0•B ICopp•r 1 ______________ 1 __ 1 __ ~_1 __ _ 
17439-89•6 I Iron 1 _____________ 1 __ 1 ____ ~_1 ___ _ 
17439~~e-l IL• ad 13.21 _________ ,_, ______ ,_F __ 
17439-9S~4 IHa;n•slum 1 ____________ 1 __ 1 ____ 1 ___ _ 
17439-96•! IHangan••• 1 __________ 1_1~ __ 1 __ ~_ 
17439-97-6 IM•rcury 1 ____________ 1 __ 1 _____ 1 ___ _ 
t744o-oe~o INlckle 1 __________ 1_1 __ M ___ , ___ _ 

17440-0'1•7 IPotas• lum I ___________ 1 __ 1 ______ 1 ____ 1 

177Se-44'-e IS•lanlu• I~~ I U I I F I 
I 7440-22•4 IS l l v• r I o..,e,,. :zl) __ =:= I ¥-1 ::=:: I :F :: I (;,,g:: I).., 11440-23-S ISodlu• I ________ 1 __ 1 _____ 1 ___ 1 
17440-ea-o IThalllum IO"'."tt:[a ______ 1_u_1 _____ 1_F __ 1 
17440-,e-e IVanadlu~ 1 ______ 1_1.._. __ 1 ___ 1 
17440-66•6 I Zl nc 1 ________ 1 _ 1 ____ I ___ I 
1 _______ 1cyanld• ____ 1 ____________ 1_.1.i. __ 1 __ 1 

'------~~~·-'---------'------------•_.:.•~~·--'----' ,. 
Color Befor• 1;ray•brown Clartty Before1N/A _______ reituf•th•tro;•n•ouw 
Color After IQray_.__ Clar Uy Afhrac l•ar-d lg• t - :,Af"Ufact tN/A _____ . 

. ;- · 

·· Comm•nt.. . ,·:· 
Th••• ••mpl•• wet• und•wlrably het•ro;•n•ou••-~L...~-·------------_______ .._~ ... --•~---- -----------------~~~·-~-----···--~------~--·~· .... ~·..__---~-----------~----..&~~----··-----··--~ I ••---~-.... ._.·•·••··h• _____________________ __. _ __...~~-----~----

. . : . ~ ~. . 

cos.ao? 

• • IJ! : 

,.,,. 
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' . 
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SOIL-SEDIMENT SAMPLES 
--------------------- S-.,le S1111ple 

TABLE 4: TOTAL CYANIDE ANALYSIS DATA FOR TASKS 2 AND 4 
SDG 14 

Blank Spike S1111ple+ s1111ple s-.,1 ... s1111ple 
61 dup. G2 65 1dded spike 63 64 (ICV) spike 63 64 (ICY) Flags 

Sllllp 1 e I DI Pll Logl (ag/kg) C (-.J/kg) C XRPD 

---------- --------- -------- -------- . 
111../?·"I(.+ BOOX68 11-7426 · 0.6 u ~-t~ 
.II# "fY,fH"800X10 91-7427 0.1 u 

1'· - I . 

0.6 U N/A 

'..11, -d ·l/flff,x12 
'i)-'J'/. 91-7504 o.& uj' O.& uj' N/A 

Uw-6-~u4 10,.r,1,1. 91-7123 0.1 u 0.1 U N/A 

u t,-6-~o 
f3f-NI•~ 

91-7807 0.1 u 0.1 U N/A 

L/4>-,,-~z 
/~5-/111 

91-7875 0.1 u 

~I "-6-¥f ABOOX75 91-7815 1.1 1.7 3.53 ,, .... zo 

~ footnote, 

(µg/L) C 

5.9 U 

5.9 U 

5.9 U 

5.9 U 

5.9 U 

(µg) --------
41.1 

39.5 

39.5 

39.5 

39.5 

(ag/kg) 
---------

8.6 

8.1 

8.3 

1.1 

9.8 

(ag/L) 
---------

10.7 

10.3 

1.1 

9.8 

recovery(I) 
-----------

100 

99 

103 

91 

recovery(I) 
-----------

113 

109 

97 

105 

I0.3 99 110 

Nein 99.4 . toe.a 
Std. Dev 0.5 2.0 

U1 ----------Concentration of 1tcq ICJ-6-9.4 llg/L (9.4 pg of cyanide 11 added to each distillation flask and recovered tn 250 Ill of llaOlt). l. 
2. 
s. 
4. 

Contr1ct required detection lt• tt for soll-sedt• ent • 1.0 ag/kg. 
Dupltc1te pr.c;tat°" under the CLP protoc:ol •st be within °"8 CRDL when either s1111ple or duplicate are below 51 taol. 
Saple BOOX94 not part of thh data pacugo. · 

WATER SWLES ij \\l,1~ 
Saple Suple Blink Spike S1111ple+ s1111plo Suiple+ s1111ple 

Q 

61 dup. G2 65 1dded 1plke 63 64 (ICV) sptke 63 64 (JCV) Flag1 
S1111ple IOI Pll logl Wl) C (µg/l) C XRPD (µg/L) C (µg) (µg/L) (ag/L) recovery(I) recovery(I) 

---------- --------- -------- -------- -------- --------- --------- ----------- -----------
w,~9-GJ~co 

T!Jf /1111 91-7505 5.9 u 5.9 u N/A 5.9 u 41.6 85 11 103.0 117.0 

~lto-6-~ 800X84 91-7624 5.9 u 5.9 u 1/A 5.9 u 39.5 157 10.8 96.0 115.0 
idpblad. ----------- -----------He.n 99.5 116.0 

Std. Dev. 3.5 1.0 
footnotes 
----------1. COflcentratton of ,tock ICY·&-9.4 ag/L (9.4 #IIJ of cy11nlde Is 1dded to Heh dl1ttll1tton flask ind recovered In Z50 Ill of IIOH). 
Z. Contr11ct requfred detectlon' ll• tt for water• 10 #JIJ/l. 
3. Used Z50 Ill of s-.,Je per dl1t1111tl011 due to ll• lted s111ple size of l.5l of tot1l suiple. 
4. Dupltclte precision under tho CLP protocol •st be within one CRDL when either s-.,le or duplicate no below 5X CRDL. 
CLP fl.A&S 

U • AMlyzed but not detected (less thin IDL) 

Q 

footnotel 

1,2,3 
All 

footnotel 
-----------l.Z,4 

ALL 

3 



96 1134r' ;~OBZ . . 
REPORT OF ~NA( YSIS FOR TOT AL CYANIDE IN SOLID SAMF __ _ 

Client: 
{ Project: 

Work order: 
Task-work package : 
Test instruction : 

Distillation analyst: 
Colorimetric analyst: 
Data reduction: 
Data Reviewer: 

WHC, 200-BP-1 
16772 
M63023 
Task 2&4,3 
200BP-1-66 

Shawn Homi 
James Robbins 
James Robbins 
Mike Urie 

Cyanide analysls results . 

!tll1ii~i~1~iitllrlif dli1~~lli~1i~I 
BOOX64 91-6420-G1 -8:6-I 

2/b ,e,-5?-lt 
30-33 

page 1 (of 3) 

Cyanide analysis CLP quality assurance data 

l~ffl!f~,fRli~i.11£~~111\ilfl~IGTilllB•l 
BOOX64 91-6420-G2 0.6 · U G1 • Sample 

Sample RPO NIA G2 • sample duplicate 

Method blank 91-6420-GS 

Spiked sample 91-6420-G3 
Spike recovery 91-6420-G3 

ICV-6 91-6420-G4 
ICV-6 recovery 91-6420-G4 

5.9 

8.3 
100 

G3 • Sample + CN spike 
U. G4 • LCS(ICV-6) 

GS • method blank 

10.39fY'C"'\~/'-~~ \")...-'"l.o-C\ \ 

111 

Contract required detection limit (mg/kg): 1 
Instrument detection limit (mg/kg) [1]: 0.6 

Analytical method: 
Distillation reference: 
Analysis reference: 
CN standardization ref: 
%solids reference: 

PNL-ALO-270 
LRB54027,pg.106 
LRB54027, pg. 109 
LR854027,pg.64 
LR854027, pg. 119 

Instrumentation M&TE#: WA54726 Spectr0nic 21 colorimeter ~ · \dil'f~ 
WB 80669 Mettler AT 400 analytical balance 
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REPORT OF ANRL ¥ I 7' F~ " OTAL CYANIDE IN SOLID SAMPLES 
· page 1 (of 3) 

Client: WHC, 200-BP-1 
Project: 
Work order: 

16772 
M63023 

Task-work package : Task 2&4,3 
Test instruction : 200BP-1-63 

Distillation analyst: Shawn Homi 
Colorimetric analyst: Shawn Homi 
Data reduction: James Robbins 
Data Reviewer: Mike Urie 

Cyanide analysis results . 

• 1:• "'' ~~~~;;, 
;2.1 ~-8-5~~· ~-10/,:l 

30 - :5-3 &u:f-
Cyanlde analysis CLP quality assurance data · 

l!IIBfPJlllil&ihW ll-ilii3•1nRi 
800Xn ~1-6421-G2 0.6 U G1 • Sample 

Sample RPO NIA G2. sampled Jplicate 

G3 • Sample + CN spike 

Method blank 91-6421-GS 5.9 U G4- LCS(ICV-6) 

GS • method blank 

Spiked sample 91-6421-G3 
Spike recovery 91-6421-G3 

ICV-6 · 91-6421-G4 
ICV-6 recovery 91-6421-04 

7.8 
94 

10.14 ,.........._~/\.- ~~ \');.-J.0-C\ \ 
108 

Contract required detection limit (mg/kg): 1 
Instrument detection limit (mg/kg) [1 ): - 0.6 

Analytical method: 
Distillation reference: 
Analysis reference: 
CN standardization ref: 
%solids reference: 

PNL-ALO-270 
LRB54027, pg. 134 
LRB54341 , pg. 7 
LRB54174, pg. 48 
LRB53930, pg. 31 

Instrumentation M&TE#: WA54726 ·spectronic 21 colorimeter 

. WB 80669 Mettler AT400 analytical balance 
(1) Instrument detection limit (IDL) based on the EPA CLP method for determining IDL. If the IDL were based on the 

I standard deviation of laboratory control sample (ICV-6) recovery vs certified value for the period 9/90-9/91, the I0L 
wouldbe2µg/L 
½2t 0'6. data support :rec0111pai19h.g·baekwash wate, sample distilled in the Hffle NA•~~ \1...-"10-°l I 



96~3~9? .. ZOB~ 
REPORT OF ANALYSIS FOR TOTAL CYANIDE IN SOLID SAMPLES 

page 1 (of 3) 
Client: 

l Project : 
WHC, 200-BP-1 

Work order : 
Task-work package : 
Test instruction : 

Distillation analyst: 
Colorimetric analyst: 

. Data reduction: 
Data Reviewer. 

16772 
M63023 
Task 2&4,3 
200BP-1-72 

Shawn Homi 
James Robbins 
James Robbins 
Mike Urie 

iiff---BOOX66 91--6906-G1 -e:e- \ 
BOOX78 91-6907-G1 -• .e- \ 

~J.IJq~ 
Cyanide analysis CLP quality assurance data 

A-1J-· 

1=~" ~~ 
7/19/91 1/22/91 7/22191 U 

BOOX66 91-6906-G2 0.6 U G1 • Sample 

Sample RPO NIA G2 • sample duplicate 

Method blank 91-6906-GS 5.9 u 

Spiked sample 91-6906-G3 8.0 
Spike recovery 91-6906-G3 91 

ICV-6 91-6906-G4 10.03~4b/\.-~ 'Q_ \:).,-').0-C\ \ 

ICV-6 recovery 91-6906-G4 107 

· Contract required detection limit (mg/kg): 1 
Instrument detection limit (mg/kg) (1 ]: 0.6 

Analytical method: 
Distillation reference: 
Analysis reference: 
CN standardization ref: 
%solids reference: 

PNL-AL0-270 
LRB54027,pg.107 
LRB54027,pg.108 
LRB54027,pg.64 
LAB54027,pg.119 

Instrumentation M&TE#: WA54726 Spectronic 21 colorimeter 

G3 • Sample + CN spike 

G4 • LCS(ICV-6) 

GS • method blank 

WB 80669 Mettler AT 400 analytical balance 
1 

(11 Instrument detection limit (IDL) based on the EPA CLP method for determining IDL If the IDL were based on the I 

I 
standard deviation cf laborato,y control sample (ICV-6) reccvery vs certified value for the period 9/90-9'91, the IOL · 
would be 2 µg/L_ · I 
l2) 04 da&a 5UPPQR ac.HFRpaRyiAg l!Nteknash wate, Hffl~le distilled in the 9&Ma .wR~ ~ \'1,.-j._O-C\ \ 

. COS-018 
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96 l 349? . .20.BS 
REPORT OF ANALYSIS FOR TOTAL C 

Client: WHC, 200-BP-1 
Project : 16772 
Work order : f;163023 . 
Task-work package : Task 2&4,3 
Test instruction : 200BP-1-71 

Distillation analyst: Shawn Homl 
Colorimetric analyst: Shawn Homi 
Data reduction: James Robbins 
Data Review~r: Mike Urie 

• 

~l~-13 - 5'~11 /./ , , , · 
--et?.v 'i"' Hi,,<,,l::f C/,1,,D -...,I(; . 

~ LIQUID SAMPLES 
Page 1 (of 3) 

\ 

Cyanide analysis CLP quality assurance data 

l!t!l~lll it•ma 11--a1!11~1~lIDlll 
0 91-6693-G2 10.21:) G1•Sample 

Sample RPO • 61.83 lo~~ \.-"l.0-C\\ G2-sample duplicate 

Method blank 91-6693-GS 

Spiked sample 91-6693-G3 
Spike recovery 91-6693-G3 

ICV-6 91-6693-G4 
ICV-6 recovery 91-6693-G4 

5.9 

168.0 
89 

u 
G3 • Sample + CN spike 

G~ • LCS(ICV-6) 

GS • method blank 

10:66~/'-~~ \"1,-J...,0-~\ 
113 

Contract required detection limit(µg/l): 10 
Instrument detectjon limit in (µg/1) [1 ]: 5.9 

AnalyticaJ method: 
Distillation reference: 
Analysis reference: 
CN standardization reference: 

Instrumentation M& TE#: 

ANALYSIS NOTES: 

PNL-ALO-270 
LRB54027, pg. 114 
LRB54027,pg.117 
LRB54027, pg.64 

WA54726 
we aossg 

Spectronic 21 colorimeter 
Mettler AT 400 anal ical balance 

, (1) Instrument detection limit (IOL) based on the EPA CLP method for determining IDL. If the IOL were based· on the 
standard deviation of laboratory control sample (ICV-6) recovery vs certified value for the period 9/90-9/91, the IOL 
would be 2 µgtL 



TAil[ 4: TOTAL CYANIDE ANALYSIS DATA FOi TASK Zl4 
SDG 18 

SOIL-~[DJ~[IT SAMPLES 

Saple Saple Blank Spike S-,le+ ,...,1e S...,le+ ....,1e 
61 dup . 62 65 added 1plke 63 64 (ICY) 1plkt &J M (ICY) n ... 

S-,lt IOI PNL Logl (Ilg/kg) C (ag/kg) C XIIPD fl.lr.,/LI C (l.t,i) (ag/kg) (ag/l) rec:overy(lf recovery(II Q _____ : ____ 
--------- --------,,-il<t~----- -------- -------- -------- ---------- ----------

VI, -~tftA 0#, s-,tJ 801564 92-00019 0.1 ,t · 0.1 I 1/A 5.1 u 41.55 10.5 10. I N I07 
-Z..1•-8-So& J,S-Co IOISGI 12-00111 0.1 ul' . 
t-l~-8JSol!>- t2 -lb 801568 u1 IZ-00117 0.1 0.1 u I/A 5.1 u ... 55 · 10.1 10.J 100 109 
1,1'6•8- Sb6 ISS-11w5801569 9Z-0030I 0.1 uj 

1.,1r,./J-$)6 Z,·30,5 IOl5Hl 9Z·00358 o., uf 0.6 u I/A 5.9 u 41.55 9.3 10.5 100 au 
1,1~ -&- fiOI Zl-~o, 'S 10l 5H4 92-00351 0.1 uj' 

2,,,-t-fiA .... 
~ I015HI IZ-00357 1.5 I. 7.9 5.9 u 41.55 ll.Z 9.96 .. IOI 

l'Jf;-IJ"f,5 -------- ---------- ----------' Mean n 109 
Std. Dev. r r 

footnotes 

I. Concentration of atock ICY-W.4 ag/L (9.4 #ltJ of cyanide II added to each dl1ttl1atton flalk and rec:owered t• HO Ill of IIION). 
z. Contract required •tectlon ll• lt" for •oll-1edl• 111t • 1.0 ag/kg. . 
J. Dup11cate prec:l1lon under the CLP protocol ••t be within one CRDL when either ....,1, or duplicate are below 51 CIOL • 

. . 

i...,...,o 
cs--, 
~ 

u,.J 

Footnote ....i= 
"-0 a.r., ---~ i 

(All) • r.._,;j 
.g ,_._.. 
Cf'-., 



SOIL·SEDIMEIT SANPtES 
S1111ple 

TABLE 4•: TOTAL CYANIDE ANALYSIS DATA FOR TASK Zl4 
SDG 19 

SMf!le Bl•nk Spike S1111ple• saiple S111Ple+ 11111ple 
GI dup. 62 GS •dded spike 63 64 (ICV) spike Gl 64 (ICVJ Flap 

s-.,le IOI PIL logl (Ilg/kg) C (11!1/kg) C XRPO (µg/L)C (µgJ (91/kg) (1119/L) recovery(ll recovery(ll Q footnotel 
---------- --------- -------- -------- -------- -------- ---------

11'1·6·5c;t: 3 · 1.0 t:-r , · • ~ -f-l)ao1SHB 92-00570 u 0.6 u 1/A 5.9 U 48.55 10.0 
21(,-6-St,c. •js-<., ~ls.JI 92·00571 ,.o 0.6 u 
Zl~-8-5«.. 11-15 801sico 9Z·0057Z I, o t:1r u 0.6 u I/A 5.9 U 48.55 9.7 
11'-64)-"/f/) l•:Zof~ISU IZ-00922 0.8 I 

Z/t,'1-~ Z.'i • 30, S 80151(6 92-00931 1,0 t:it u . 0.6 u 1/A 5.9 U 48.55 10.1 
ZJfl,/J-soc. 11,zo,s 80151CJ IZ-00921 1,0 t:1r u 

-IGUl:0 82 01202• 0.1 I I .I ·-t----1/A-·- -- 5;-t-U-- · - 48.& -- - - · II · · .... ecun 92•009PP 1.r 
"' 

.,2 ' IOISLO 9z-012oz• 1,0 0:-1'- u 1.5 I/A 
ll~f'r;r 'If/I 1. 80151(1 IZ-00977 l,'2-- wt- 'J' 

11"•5 -l1 • Not 11111ple1 In t._ SOG but reported for QC purposes 

5.9 U 49.38 11 .7 

9.67 

9.59 

10 

- -9.5 .. · · 

11.05 

Ne,n 
Std. Dev. 

99 103 

95 IOZ 

IOI IOI 

113 Ill 

100 103 
3 Z 

footnote, 
I. Concentration of stock ICV-1-9,1 ag/l (9.41.tJ of cyanide h added to each dltt111at1on f1111t and recovered 1n Z50 Ill of 11.attJ. 
2. Contract ,..,1rec1 detection lt• tt for sotl-sedl•nt • 1.0 • g/kg . 
3. Duplicate precision under the CLP protocol a,st be within one CADL when either saiple or duplicate are below 51 CIDL. 
4, S11111ple 8015LO II not put of this data p1chge .• 

.l,Z,3 · 
(ALLI 

4,1 ·• 

5. Aepe•t of cy•nlde analyses for aaiples BOISLO ind 8015KI, as the ICV In Initial analysis run (6) exceeded tt. CLP control lt• tt of 1151 
6. Initial •nalysl1 run for 1-.,le1 80l5L0 and B0l51C8 . 

CLP Flags 

U • Analyred but not detected (les1 than IDL) 
8 • less than Clot. but greater than or equal to IDL 

'-,0 
CS'-, 

t.>,i 
_z::: 

• '-...;0 - . 



TABLE 1b: TOTAL CYANIDE ANALYSIS DATA FOR TASK 214 
SDG 19 . 

WATER SMP ES . , . . s..,,. ~ ... 1~ Blink Spike S111ple+ 1111ple S111ple+ ...,,. 
Gl dup. GZ GS 1dded spike G3 64 (ICVI sptke 6J 64 (ICY) fl ... . S111ple IOI PIL Logf (µij/l) F ·(µIJ1l) C IRPO (liJ/LIC (l.tgJ (µij/LJ (ag/LJ recovery(I) ncovery(I) Q Footnotll , . 

---------- --------- -------- -------- -------- -------- --------- -------- ----------- ----------- --------
Zl~-1:3-$,c. 

uf ~. ~K.h.., ""- 800X88 92-00975 5.9 5.9 u I/A 5.9 U 49.4 98.5 9.39 102.D 100.0 1.2.3 
21~ -6-~11. -au 5ltO 92-00971 5.9 Uj' 1.2.3 
1/zf) /iJt.l bl.,~ -------- ----------- -----------Mean l02.0 100.0 

Std. Dev. IA IA 
FootnotH 
I. Conc:entrat!°" ~f ~tock icy-H.4 ag/L 1~-1 IJ/J of cy1ntde Is added to 11ch dtstt11att011 f111k and N1COV1red In 250 • of llaOlt). 
z. COlltract requtrid detection lt• tt for water • 10 ug/L. · 
3. Oup1tcate prect,t°" under thl CLP protocol ••t be within one CRDL lllhen either 1111p11 or dupltcate are be'• 51 CIDl.. 

CLP Flags 

U • Analyzed but not detected (less than IDL) 
I • Le11 than CRDI. but greater tt.an or equal to IDL 



,,_ 

~ : 

TABLE 3: AIUON IC AHALYSIS DATA 

SOLID SAMPLES 

Cl · CZ Spike I 
SANPLE SNIPLE DUP Spk Dupl 

PIL LDGI (Ilg/kg) (Ilg/kg) RPO SAMPLE IDI 

BOOX77 (*) 
Z-111~~~ ~ IIOOX75 

91-1421 5.3 ** 
91-7115 4511' HI-~ •• Z.41 

11-'2.Q 
IDL • 0.6 -.J/Kg. I.I ug/l 
CROL • l 1111/Kg. 15 ug/l 
• S111ple not part of data package 

~lttl~ 

NITRATE (NOJ-N) 

cs 
ILAK 

(ug/lll) 

<IOL 

--------- I RfCOVUlfS---------
-----------C3--------- -----------ce--------- C3 Cl C4 
SPIICE+SNWLE SPIKE OUP+SPIICE SPIKE SANPlE • DUI'+ ILAIIK+ 

(ag/Kg) (ag/Kg) (1111/Kg) (ag/kg) SPIU SPllf SPIKE 

--------- --------- --------- ---------
l~ ~ 3,~.G;\Jil' "f!.lt>'I //ta_ 108.Z 98.2 

C3 I Cl ••n 
std. dev. 

UNI.J 
nl• 

.... 
0 ** No 11111ple dup1IG1tn 1n1lyzed; Spike dupllc;atea 11$(C3) and 11$0(C6) uHd to ev1l111te prec:lalon. 

' ' ' 

.. 



' ~ '--''. 

TABLE 3: AICION IC AHALYSIS DATA 

SOLID SAMPLES 

C2 Spike I Cl 
SAMPLE 
(11g/1Cg) 

SAMPLE DUP Spk Dupl 
SAMPLE IDI Plft. LOGI 

BOOX77 (*) 
2/11)-6•'/f,4 BOOX7S 

91-6421 Ln clDL 
11-7815/"'V ... ~ 

11-20 

IDL • 0.7 119/Kg, 1.2 ug/L 
CADL • 1 Ilg/Kg, 15 ug/L . 
• SIIIPl• not put of dlt1 package 

(11g/1Cg) RPO 

•• 
2.8X 

NITRITf (NOZ-N) 

cs 
BLAJUC 

(ug/lll.) 

<IDL 

-----------C3---------
SPIKE+SANPLE SPIKE 

(11g/1Cg) (ag/lCg) 

UM.O 112.0 

•• lo ,..,1. dupltcatn 11111yztd: Spike Glp1 !~~·· NS(C3J -~ NSO~Cli) Ultd to 1w1lult~ prec;taton. 

-----------c&--- ·-----
DUP+SPIKE SPIKE 

(119/Kg) (1111/Kg) 

107.0 117.0 

Cl I C6 ••n 
atd. dew. 

--------- I RECOVERIES---------
Cl C& C4 

SAMPLE + DUP+ BLAIK+ 
SPIKE SPIKE SPIKE 

92.11 

,z.z 
n/a 

91.5 92.1 



SOLID SANPLfS 

SAMPLE IOI Pll l06I 
----------------- ---------

i!1'1--8·'1f~ 800X77 
,., 11-6421 

, 800X75 91-7815 
1-"!"2() 

IDL • 1.6 1151/Kg, 29 .7 ug/l 
CRDL • 5 Ilg/Kg, 60 ug/L 

Cl CZ 
SAMPLE SAMPLE OUP 
(1111/Kg) (1111/Kel 

----------clDL •• s-4'0&. lt::f •• 

• Sallple not p1rt of dlt1 p1euge 

TABLf 3: AIUOH IC ANALYSIS DATA 

PttOSPHATf (P04-P) 

Spike I cs -----------Cl---------
Spk Dupl BLANK SPIKE+SAMPLE SPIKE 

RPO (ug/111.) (1111/Kg) (1111/Kg) 

--------- --------- ----------- ---------
2.n clDL 104.0 120.0 

.... .... •• No IIIIPl• dupltcetea 1111ly1ed; Spike dupllc1te! NS(C3) Md NSD(C&) u1ed to evah .. te prec:l1lon • 

.. 

1 lll~l~v 

--------- I IECOVERJES---------
-----------C6--------- C3 Cl C4 
DUP+SPIKE . SPIKE SAIA.£+ DUP+ BLAIK+ 

(1151/Kg) (ll!IIKel SPIKE SPIKE SPIKE 

107.0 126.D 86.7 84.1 87 .7 

C3 I C& ••n 85. I 
1td. dew. n/1 



SOLID SAMPLES 

SAMPLE IDI PNL LD&I 

800X77 (*J 91-6421 
Zit, t,. '/M BOOX75 91-7815 

11-·20 

IDL • 4.1119/Kg, 51 ug/L 
CIOL • ZD Ilg/Kg, 250 ug/L 

Cl 
SAMPLE 
(ag/Kg) 

23.6 
162 

• S111pl• not part of dlta package 

0 

TABLE 3: ANION IC ANALYSIS DATA 

t2 Spike I 
SAMPLE DUP Spit Oupl 

(ag/KgJ RPD 

•• 
•• &.sx 

SULFATE (S04) 

cs 
BLANK 

(ug/al) 

-----------t3---------
SPIKE+SAHPLE SPIKE 

(ag/Kg) (ag/Kg) 

<IDL 537.0 369.0 

..... 
N •• lo N1ple dupltcat•• analyzed: Spike dupltc:1te1 NS(t3) and NSD(C6) u,ed to ev1luat• prec:hton . 

--------- S RECOVEJllES---------
-----------C6--------- tl C6 C4 
DUP+SPIKE SPIKE SAMPLE • DUP+ BLAIIK+ 

(ag/Kg) (ag/KgJ SPIKE SPIKE SPIKE 
--------- ~-------- --------- ---------

573.0 385.0 101.1 106.1 100.2 

t3 I C6 ••n 
,td. dev. 

104.2 ,.,. 



, 

·- : ."': -­. -­·., 

-;--: · 
:..~ . -- -~ . 

~, f• ('.\. , . Jro-
1 .l -;, · -

/r.,. II 1-4••,} 
If•• -i-.-., • ,~· ,..-. 13 

4~'"-""' """ ~ ~ s~-, · = ;. ~o•• 7 K. 

,1. 711_,-_ r- I) 
..2) 

s,J. 11. ;,,,~._ r_ ,) 
,,,. .. , lf....l'I( ,1) 

6/lt. 

• IJ tf 1~0 •· . "-~.,.~ ~,. 
.III,~ I· 
.oo.J~1 J· 

!'1' - 61½,-,1 ~ ,~'. IW'J/42. -,,. - -~, . s~, ,.,,. r•c 
.,r,r. ~.~I • .,s-3~- .. • 

~,7_;/1 --:- ,~o = ,, ;. I. 
1-1~-- ~ I -:- 1.3 II,~ 1J 1. A'. 

200-DP-1 TOT~L ORC~NIC C~RBON RESULTS 

WJIC Samph I 

DOOX75 
NN 

NN 

NN 

ROOX77 ... 
NN 

Ptf~w I 

91•7815-T·l 
91-7815-T-l 
91•7815-T·l 
91-7815-T-4 

91-u21-·r-1 
91•6421-T·l 
91•6421-T•l 
9 l •64 21-T-4 

nelJl 1 t c\ra.l~tnd 

529. 111q/kq 08-,.7-91 
5)5. 111g/kg 08-27-91 

91.5 \ 08-27-91 
21.0 ug 08-27-91 

194. 111q/kg 07-17-91 
168, 111q/kq 07-17-91 
91.0 \ 07-17-91 
,l.O ug 07-17-91 

r;ir1t11thetic::nl resul t11 are b•low thtt r•portecJ detection l irait oC 
S0pp111. 

Tot;,l Or911nie C.\ruon by r111. rrocedur• 7•'10. 37. on Instrument 
Wl\92040, 325 Dldg., ra lll. n:ita r•ported Cro• 1.nn 52996, p lll. 

'••ill:t , ...... - -·- --•·- ·- -------:)010 of Wo,k-------

, ....... c, -- ---·-·­
Cliw:lo, .. i to~•~ Un~!'°'•'-'-~11 ., 

--'?<.,,, ✓ 

___________ ,.,. --------
S,1,...,, I.. . . -·- -~---- ------"·•· _t._V_i_,.0 ___ 1,__ __ 

2 •.• ·- .• - -- - .. ---·--·--- • 

BEST COPY AVA!~BLE 

EOa-:--006 



TAILE J: ANION IC ANALYSIS DAJA 

SOLID SAMPLES 

SNIPLE IOI 
'2.111 ·IJ--'>1A---------------­

A>-:J 'J IOOX77 
IOOX1'5 (*) 

Cl CZ Spike & 
SAMPLE SANPLE tu Spk D14>l 

PltL Loc.t (ag/lC9) (ag/lC9) IPO 
;;:M;;··~-~;;----- ---------
t1-111s zoo ~• 2.,x 

IDL • 0.6 119/Kg, 6.1 ug/L 
UOL • 11191Kg, IS ug/L 

NfllATE (IIO]·N) 

cs 
IUNIC 

(ug/1111.) 

CIDL 

----------·Cl---------SPIKE•SWLE SPIKE 
(119/(9) (119/(9) 

287.0 ll.4 

• SMple not part of dat• pack .. •, for OC only 
.. llo 1anple cq,lfc1te1 1Nly1ed; Spike cq,lfc•te1 NS(CJ) and NSO(C6) used to evaluate precision. 

C""l 
0 
~ 
I 
0 
0 
CJ 

-----------C6-------·-tu•SPIKE SPIKE 
(119/(9) (119/(9) 

·zc,,.o 16.9 

CJ & C6 111ean 
std. dtv. 

-··---••• I IECOVEIIES-·•----·· 
CJ C6 C4 

SAll'LE • tu+ ILANK+ 
SPIKE . SPIKE IPll'.f 

104.J 108.Z 98.Z 

106.J 
n/1 

I 
I 

. i 
"'• . ..O : 
0---., I 

L>,J. 

---'= i 
'-._o : 
~-'! I 

'- : 
r-....J ! 
c::, i 
~~­
_s:;:. 



SOI.ID SNIPLES .. , ••••.•..•..... 
Cl Cl 

SAMPLE SNIPLE DUP 
SNtPlf ID. 

2/" - /J-!,7rll--••············· 
Jo-":J"J IOOX77 

IOOJC7S ,., 

,_l LOC. (119/ICt) . (11g/K1) 

,i:"ii .. t.o .. :i;~~;-···· 
91·7815 1,0 clOL j,t'~ 

IDL • 0.7 ag/Kt, I.Z ug/L 
CRDl • 1 ag/Kt, 15 119/L 

IABLE J: ANION IC ANALYSIS DAJA 

Spite & 
Spt Dl.l>l 

IPD 

Z.81 

NIJRIIE (NOZ·N) 

cs 
IUNIC 

(ug/ ... ) 

clDL 

•·•···•····CJ········· 
.PlrE•SAMPLE SPIKE 

(119/Kg) (1119/Kg) 

104.0 112.0 

• s...,te not pert of date pechge, for QC only . . 
•• No 1111ple cl,pllcatea .,,.1,1ed; 5pllte cl,pllcatH "S(CJ) end "SO(C6) used to evaluate precision. 

···········C6········· 
DUP•SPIKE SPIKE 

(119/[g) (119/(9) 

107.0 117.0 

C] I C6 WM 
std. dev. 

• ..•.•••• I IECOVEIIES•·~---·•· 
CJ C6 C4 

SAMPLE • .... ILANIC+ 
SPIKE SPIKE SPIKE 

92.9 ,1.s 92.1 

,z.z 
nl• 



TABLE l: ANIOM IC ANALYSIS DATA 

IOllO SAMPLES 

Cl CZ Spike & 
SANPI.E SANPI.E DUP Spt Ol.f>l 

SNIPLE IDI PIil LOCI (119/(9) (119Jr9J IPO 
211,,t,-S"~----------------- -------·· -·-·--· ••...••••• • •.••..•• 

~D-33 IOOX11 . 91·6'21 ~ ...._.w'~• 
IOOX1'5 (•) 91•7115 5" clDL~ 2.81 

IDL • ,.6 1119/19, 29.7 ug/L 
CIDL • S llg/1C9, 60 ut/L 
• s..t• not pert of date pech,e, for OC only 

PHOSPHATE (P04·P) 

cs 
IUNIC 

(ug/llt.J 

cfDL 

····· •·····CJ········-
SPIICE•SAMPLE SPIICE 

(1119/ICg) (1119/ICg) 

104.0 120.0 

.. No 1-,,le cl.tpllc1tea enelyud; Spike cl.tpllc1tH MS(CJJ end MSD(C6) used to ev1luate precision. 
' ·~ . 

···········C6········· 
DUP•SPIICE SPIil 

(1119/1C1) (119/1C1) 

107.0 126.0 

Cl I C6 aean 
ltd. dev. 

--

--•·--••- I IECDVEIIEl•-•----•-
CJ C6 C4 

INU'lf • IMI'• ILANIC• 

S,10 S,IICE SPIKE 

16.7 "·' 17.7 

IS.I 
nJ• 



SOLID SAMPLES 

IDl • 4.1119/Kt. SI ug/l 
CRDl • 20 119/KI, 250 ug/l 
• s-.,1, not p.1rt of data pech1t, for oc only 

TAil£ J: ANION IC ANALYSIS DAJA 

SUlfAJ£ (504) 

cs 
IUNIC 

(ug/111.) 

clDl 

•········•·CJ········• 
SPllf•SAHPlE SPl«E 

, .. ,,,, (119/(9) 

SJ7.0 J69.0 

•• llo llllf)lt dupl lcaltl analyzed; Spilt dupl lcatt1 MS(C]) and MSO(C6) used lo evaluate precision. 

n 
0 
~ 
I 
0 
0 
al 

······-····C6········· 

S7J.O 

SPIKE 
, .. 1K1) .......•. 

,as.o 

CJ & C6 •an 
ltd. dcv. 

••••••••• I IECMIIEl•••· · · ~--
tJ C6 C4 

SAMPLE • IMJt+ llAIIK• 
SPIKE SPIii SPIKE 

101.6 106.I 100.Z 

104.Z 
nl• 



TIC 

tl'w. 

TOC 

~ .., ".sJJ. ' 
··a•4 : V,'. A,. = . 
. ,,.. • ,✓,. ~ ... , 

11-, ,,,,,, Tit: 
l~I ,,,, T,c._ 

i" 

96i3~9i'.2098 :.:...,.;.._ ________________ _ 

, 

·- :::, 
· ,, 

. ... :-

- ~ - -~I•: 

s,J. 

,,. 7h~-- r_ i) 
~) 

• ""' l~tJ I· . "~,,., --, . 

fr.~. II 1-~d. J J 
if .. ,. .,.,,.,. = ,o· ~-

411'. 

• 1J1Jl'"I· ~71-~1 -?-7~o= 11.?.L 
,,,., c. • fr.,_rK. .IJ0.3-4' 1· ✓ ~l->--al ~I.JU,• 1~ I• If. 

41K. ,,. 11,J._ r- 4) , , .a 
~·• ,.

1 
::3 Ce /,~ ~,.,, ~f'ft/, I 1,fr. 

..; ;;. "' ",,. I ,a I-, ( 

wnc samplt • 
DOOX75 
•• ... 
•• 

v~,1,, K~~-__,, ,1,911, 

200-BP-1 TOTAL ORGANIC CARBON RESULTS 

PNL samw ' nesult A'l§.1:a ed 

91-7815-T-l 529. mg/kg 01-.17-91 
91-7815-T-2 5)5. 1119/kg 01-27-91 
91-7815-T-l 91.5 ' 08-27-91 
91-7115-T-4 21. 0 ug 08-27-91 

~/u,,~-~ !~OX77 

-7' ~. 7t?---33 :: 

91-6421-T-l 
91-6421-T-2 
91-6421-T-J 
91-6421-T-4 

194. 
168. 
91.0 
22.0 

niq/kg 07-17-91 
,.g/kg 07-17-9\. 

' 07-17-91 
ug 07-17-91 ., -.. 

...:. .! . 

Par11nthetlc11 l result• ar• below th• reported detection liiait or 
50pp•• 

Total Org,inlc c11rbon by rnr. rrocedure 7-40, J7, on rnstru• ent 
WA92040. 325 Rldg •• r • JJJ. n11ta reported Cro• · L.RR 52996, p lll, 

011t11 reported b~~'£r.~ 

011t11, nvieved by Pc/~( -J l_-__ _ 

Date _r~;/4;....;;;;,_,:.;,L0_-,L/ ___ _ 

5/-.7- 7 L?f-__ 

l'rejoo ,...__ ------,Ote of Wo,t, ________ _ 

E11,.,.C, llr----------------------1.late --------

2--- ·· - ----

£03-006 

13 



·SOIL SAMPLES 

SANPL~ !DI 
z 1u ~6-5)8 is.s -ll.faoi569 
'-11-6- 5o~ Z,-Jt>. S 8015HI 

8015K.J 
BOISLS 
BOISH9 

Cl 
SANPU 

p'IIL LO&I (111/ltg) C 

;;:;;; '7i;;;; f 
92-00351 /1,,1, >:-f- j 

92-00921./ij ff';+ 1 
9Z-0l246+/l,6b 362 :f 
92-0IIU+lk ~ ;S 

IDL• 0.1 (Ilg/Kg. eo11cb) 
CRDl• I '. o (ag/Kf. eo11dt) 

NOTES: 

C2 
SMPt.E IU 
(ag/ltg) 

TABLE 3: ANIOi IC ANALYSIS DATA 
NITRATE (NDl·NI 
-------------------

cs ------------CJ-------ILAJIIC SPIICf+SANPl[ SPIKE 
C RPO (111/kgl C (111/kgl (119/kg) ------- - ------------0.1 u 
t'1 11 

,~:J<; 
)49- 11.9 

I. + llot ...,1 .. In thla SD& but reported for QC purpose, 

-------- I RfCOVEll(S-------
---------Cl------- Cl Cl 
OUP+SPIICf SPIICf SANPLE + OU,• C4 
(Ilg/kg) (11g/lt9J SPll(f SPIU CUITIOL. 
--------- -------- --------- ---------

1'41 / tf; 3R U.7 171 IOI . 

2. JOOI aptlte level In extrKt 11 expacted to be Sppa each for lttrate. lltrlte. Phosphate. and Sulfate 
3. 5ppa l . dll. factor/ frac. eollda • 1plke level (119/ICg) In 10lld for Nitrate. Nitrite. Phosphate. and Sulfate 
4. IOOI extraction efficiency a11iaed In defining dl1. factor aa (diluent vol / •-.ii• wt) l 1.00 .-f• l 
5. Method blank Uled for C5; no• lnal 1-.,le wt•Z.00 g11 

C FLAGS 

I: IDl S Ana1yte level c CIOl 
U: Analyte not detected; cJOL . 

Q FLAGS 

E: Estl• ated wa1•. Interference present 
N: Spike recowery not within control 11• 1t1 
•: Duplicate analyst, not within control ll• lt, 

--

--,~J 
:cr-,, 

t.>,J q -.t= 
',.,;O ...... . 
-" r~ 
.CJ 
'.,,..::) 

"° 



SOil SAMPLES 

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

-------- I IECOVOIU-·-·-
Cl 

SAMPLE 
SAMPLE IOI PIL LO&I (Ilg/kg) 

z.,11-1-:soe. ,,..s-./)J;;;;;---- ;;:;;;;; l.o ~ 
Uu•I-So6 ?I-lo.$" BOISHI lt-00351 j .or.a 

.... 
0 

1015Kl 9Z-009Zl+}..O o..L 
8015l5 IZ-.01241+ 1,0 M 
BOl5N9 9Z-OIIZ7+ 1,oU 

IDl;. o.a (1111/ICg. I01 Ida) 
CRDl• l. 0 (119/ICg. aollcb) 

mTES: 

CZ 
SAMPLE DUP 

C (ag/kg) 

u-uj, 
J o.a 

uf 
u1 
Uj 

cs 
ILANIC 

C IPO (ag/kg) -------o.a 
u 

------------Cl------- ---------C6---·-·-
SPIKE+SMPLE SPIKE OUP+SPIICE SPIKE 

C (1111/kg) (1111/kg) (1111/kg) (1111/kg) - ------------ ------- ---------u 

IZ.I 16 IZ.5 15.7 

1. + lot •111Pln In thla SD& but reported for QC purposes 
z. IDOi aplke level J11 extract la ••peeled to be 5ppa each for Nitrate. Nitrite, Phosphate, and Sulfete 

C3 
SANN.E + 

SPIKE --------

IO 

3. 5ppa l dll. factor/ free. 1011ch • spike 1tve1 (ag/Kg) ln·aolld for Nitrate, Nitrite, Phosphate, ind Sulf1t1 
4. IDOi extraction efficiency 11aaed In defining dll. factor 11 (diluent vol / 1111Ple wt) l 1.00 91111• 1 • 
5. Method blank uaed for CS; na• lna1 t111Ple wt•Z.00 g• 

C FLAGS 

I: IDL S Anelyte level c CRDl 
U: Analyte not detected; cJDl 

Q flAGS 

.f: E1tl• 1ted value, Interference present 
N: Splke'recovery not within control 11• tt, 
•: Duplicate analyala not within control ll• lt1 

Cl 
our+ C4 
s,1u CGITIOl ------- ---------

.. • 

II 

, , 



SOIL SAMPLES 

TABLE l: ANION IC ANALYSIS DATA 
PHOSPHATE (PIM-P) 

-------- I RECOVEIID-••-----
Cl CZ CS ------------Cl------- ---------C&------- Cl Cl 

SAMPLE SAMPLE OU, BLANK SPIKE+SAMPL[ SPIKE OUP+SPIKE SPIKE SAMPLE + DUP• C4 
SAMPLE IOI 

'llw ,e.-SoS-1~ S·l-,.S ;oi~---­
Ur. -8-f/JIJ 23-3>·5 8015Hl 

~ LOGI (ag/kg) C (ag/kg) C RPO (ag/kg) C (ag/kg) (ag/kg) (ag/kg) (Ilg/kg) SPIU SPIICf COIT• 

.... 
N · 

IZ-00306 1,'1 t":'1 I.~ 
tz-00351 f'M.~ 4 ,S 11.- 3.8 II ZS-

801SK3 
BOISL5 
8015"9 

92-00921+ l'!r ~ 
92-01246+1.~ S.4 
9Z-Ol8Z7+ f 7 u-Tt 

IDL• l.7 (Ilg/Kg. eolld1) 
CROL• 5.0 (ag/lCg. eolld1) 

NOTES: 

}} 
j 

-----~--- -------.. , u 

17.1 11.• ·@@ 

,, 
1. + llot •-pl•• fn thl1 SD& but report~ for QC purpose• · 
Z. IDOi 1plke level In extract t1 expected to be 5ppa ••ch for Nitrate. Nitrite, Phoaphate, and Sulfate 
l. 5ppl I dll . factor/ frac. eolldt • 1plke level (ag/l(g) In eoltd for Nitrate. lltrlte, Phosphate, ind Sulfite 
4, IDOi extraction efficiency 111iaed In defining di 1. factor 11 (diluent vol / ,...,le wt) I l.00 ,a/•1 
5. Method •l•nl used for C5; ncal111l •-pl• wt•Z .00 9111 

C FLAGS 

8: IDL S Anllyte level c CIDl 
U: Anl1yte not detected; clOL 

Q FLA6S 

[: [1tlNted value, Interference present 
I: Spike recovery not within control ll• lt1 
•: Duplicate analysl1 not within control ll• lts 

14 

Q 

• • 
• • • 
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~Oil SAMPLES 

CZ 
SAMPLE OU, 

C (Ilg/kg) t 

Cl 
SAMPLE 

SMPL( IOI ,._ L~ (ag/kg) --------
Ull--i--.:i,e, IS,S-h.5Hl569 tZ-00308 3Z 
Z4~ -6 · S).S ~ -JO.t I015Hl tz-00351 U 

-1a--------- -
1.// 15 I 

B0150 92-00921+ 20 1-j 
1015L5 IZ-01246+ ~ H-lO j 
1015"9 IZ-01127+ 101 fl 
IDL• 4 (ag/Kg, 10llds) 
CROL• 20 (Ilg/Kg. IOllds) ... 

W IIOTES: 

TABLE 3: AIIIOII IC ANALYSIS DATA 
SULFATE (SIM) 

cs ------------Cl-------
BLANK SPIKE +SAMPLE SPIKE 

IPD (ag/kg) C (1111/kg) (1111/kg) ------- - ------------
I 4 u 

14.3 

69.4 / 52 .6 

---------c&-------
DUP+SPIKE SPIKE 
(Ilg/kg) (1111/kg) ------,--

71.1 . 51.1 

1. + lot ...,1e1 1• tht• S116 but reported for QC purpose, 
2. lOOI •pike level In extract 11 expected to be 5ppa each for lltrate. Nitrite, Phosphate, and Sulfate 

-------- I l(COV(IJ[S·•-•-
Cl Cl 

SANPL[ • DUP+ C4 
SPIKE SPIKE CGITIOL -------- --------- -------

75 IO N 

3. 5ppa I dll. factor/ free. •ollds • •pike level (ag/Kg) I• •olld for lltrate, lltrlte, Phoaphate, and Sulfate 
4. lOOI extractlOII efflctenc:1 aaamed In defining dll. factor 11 (diluent vol / 1-.,le wt) I 1.00 ga/•1 
5. Method bl_,. UHd for C5; nalnal ....,1e wt•Z.00 9111 

C FLAGS 

I: IDL S Analyte level c CRDL 
U: An1lyte not detected: cJOL 

Q FLAGS 

£: £1tl•ted value, Interference present 
• I: Splk._ recovery not within c011trol ll• lta 
•: Oupllcate 1nal19l1 not within control ll• lt1 

0 



Uu-6 4 50,J 
I~ Y-/?,f 

°' Cl) 

Soll S111Plt1 

Ille S.,1• I 

-------------
801569 

801569 

801569 

801569 

IOISHI 

8015HI 

8015Hl 

8015HI 

PNL ALO I ,, . 
----------
92-0306-1 

92-0306-2 

92-0306-3 

92-0306-4 

12-0358-1 

92-0358-Z 

92-0358-3 

92-0358-4 

s...,1, l~ 

------------
S...,le 

Duplicate 

Standard 

..... 

Standard 

11ank 

TABLE 16: TOTAL OltGANIC CARBON ANALYSIS DATA FOR TASKS Z I 4 
SOG 18 

s...,,. 
wt . g 

---------

0.471 

0.05347 

0.04076 

0.06§3 

ug C 
·Results 

--------
&5.5 

76.4 

15.3 

36.1 

54.9 

15.3 

ug C In 
S...,1• 

--------
50.2 

61.I 

21.& 

39.6 

ag/Kg 
s...,1. 

1100 

1180 

547 

626 

RSD (1) 
Dupa 

--------
s 

10 

Total Orpnlc Carbon by PNL Procedure 7-40.'37. on lnstn.ant IIA92040. 

325 lldg .• ra 701. Data reported fna LU 52996. pp 142-44 I 150. 

I rec. 
' · aplb 

--------

91.1 

91.1 

Date 
llecelved 

---------
ID-Ol-11 

10-0I-II 

10-11-11 

10-11-11 

Date 
AMl,red 

---------
10-15-11 

10-15-11 

10-15-11 

10-15-11 

10-IHI 

10-15-11 

10-15-11 

10-15-11 

7 

1,..,0 

0----. 

t..N 
-t= 
...,.0 -· • r.....;. -;:::. 
l...N 



SOIL SMPLES 

SAMPLE IOI 

1111589 
IDl!ittl 

PNL LOGI --------sr oe,oe, 
,r-oe,5et 

Cl 
SMPLE 
(ag/kg) 

119 
,.1 

CZ 
SAMPt.E DUP 

C (ag/kg) 
- ----------

•• 
t2-009211U H,-4.j 
9f 0124&• l&f 

2/t, -8-SOc..ao15K3 
/ 1 -!2.tJ ,5 ilOt-51;~5 ------~--;1~----­

INIISN9 92 1112,, ae.9 

IDL• o.a (ag/Kg, solids) 
CRDl• . 1.0 (Ilg/Kg, IOHdt) 

... NOTES: ... 

TABLE 3: ANION IC ANALYSIS DATA 
1 

' NITRATE (N03-N) 

cs ------------Cl------· 
BLANK SPIKE+SMPLE SPIKE 

C RPO (ag/kg) C (ag/kg) (ag/kg) 
- ------- - ------------

0.8 II 

,0---11.9 

l. + lot N11Pl•• tn thta SD& but reported for QC purpoaea 

---------c&-------
DUP+SPIK[ SPIKE 
(119/kg) (ag/kg) 

---------

38! ll.f 

2. IOOX ,pike level tn extract ta ••peeled to be Sp,- each for Nitrate. Nitrite, Phoaphate, and Sulfate 

-------- I •ECOVEIIES-•-------
Cl Cl 

SAMPLE+ DUP+ C4 
SPIKE SPIKE COIITIIOl -------- --------- -·-------

•109 111 IOI 

3. 5ppa I dll. factor/ free. aollds • spike level (ag/Kg) In aolld for Nitrate, Nitrite, Phosphate. and Sulfite 
4. lOOI e•trac:tton efficiency 111.-d In defining dll. f1ctor 11 (diluent vol/ s-.,le wt) I 1.00 ga/•1 
5. Method blink uNd for C5; no• lnal ...,1e wt•i.oo g• 

C fLAGS 

8: IDL S Anllyte level c CRDL 
U: Anllyte not detected; clDL 

Q FLAGS 

E: [stl•ted value. Interference present 
N: Spike recovery not within control ll• tts 
•: Dupll~te analyst, not within control ll• tts 

·Q 

- - --- -



SOIL SAMPLES 

Cl CZ 
SAMPLE SANPt.E OUP 

SAMPLE IOI PNL LOGI (ag/kg) C (ag/kg) 

TABLE 3: ANION IC ANALYSIS OATA 
NITRITE (NOZ-N) 

CS ------------CJ------- ---------C6-------
BLANK SPIKE+SANPLE SPIKE DUP+SPIKE SPIKE 

C APD (ag/kg) C (11g/kg) (11g/kg) (llig/kg) (119/kg) 

---tBlftOf-411 !'J89----...9thuAIOC,M]flllOt,,...,.,,rffo-flMc:A---tt-1f--------·---o:-a-tt------ ----·•--·-· ··- ··-

-------- I RECOVEIIES···------
Cl C& 

SAMPLE+ DUP+ C4 
SPIICE SPIICE COITROL 

- 80151ll 92 88358• I ,O t.e- U 8.8 U ·--·· - - ··- - ·------------------- ---· 

Q 

ZltJ-8-SOC.. B0ISKJ 92-00921 1,0 ...,_ U1 
1,.20.5 -'B1&&1..,SL,...s~-..g9:,..z -ae .. ,z,.4&M1,---i&11-:-.*B--tUt----------·----1t:-a- - ·-tt---tt.-tii 5.----11•51r-_-+1---eo-----eo-- -tr-- -­

.... 
0 

-to11--15fti111119.,__-4, .. r ... olH1~erH, .... ---flOH.ei.-•u..--------·----- -·-----·----- ----- -· -- -· ·-·-

IOL• 0.8 (119/Kg, solids) 
CROl.• 1.0 (119/Kg, ·solids) 

NOTES: 

l. + Not ,.., les In thll SD& but reported for QC purposes 
2. 10111 spike level In extract la expected to be Sp,- each for Nitrate, Nitrite, Phosphate, and Sulfate 
3. Sp,- X dll. f1ctor / fr1c. solids• spike level (119/KgJ In solid for Nitrate, Nitrite. Phosphate, and Sulfate 
4. IOOX extraction efficiency assllled In defining dll. factor as (diluent vol/ s-.,le wt) X 1.00 911• 1 
5. Method blank used for C5; noalnal s-• ple wt•Z.00 g• 

C FLAGS 

8: IDL S Analyte level c CAOL 
U: Analyte not detected; <IDL 

Q FLAGS 

E: Estl•ted value, Interference present 
N: Spike recovery not within control lt• lts 
•: Duplicate analysts not within control lt• lts 

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



SOil SMPLES 

Cl CZ 
SMPLE SMPLE OU, 

SAMPLE IOI PIil LOGI (lll!J/kg) C (lll!J/kg) 

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

CS ------------Cl------- ---------C6-------
BLANK SPIKE+SMPLE SPIKE OUP+SPIKE SPIKE 

C RPO (lll!J/kg) C (lll!J/kg) (ag/kg) (ag/kg) (ag/kg) 

-------- I RECOVEllES---------
CJ Cl 

SAMPLE+ DUP+ C4 
SPIKE SPIICE COIITROl 

------- - ------------ ------- --------- ------- -------- --------- ---------
0 

.ae~o1~se~,--... ,..,r..11ee.a3:w0&+-.-.. , ..... s---.a1--------~11-.... ,-u------------------------- ----• --·­
-e1110..,t!itt-a--1192--oo....-,!18ia..+-.. s•.1-•1---s .... •,--111--,2 ..... 1a---------------------------- ··--·· • ·· 

21
~~~;.:tf!?_IISIC35L5 92-00921 (Z.7..-:t •l' ········ - ··-···-···1,.1_.t·(J --74, ci6 :t-l" M· •• 

' ..- --Juv~·-'-'-1:4----49~f-4118ll46t l.4 I · - -- · ·11:-1· · · ·· - - · &--tt-.-e-- --rt·- --1--1---
-4181A01"5N9-.---t9i..f-'l"'l8114f~P+-~l""l~.t.,_..__ ________________ · · •·-· · ·-- ··· · ·· ·· · ·· ··• - - -· --- ---- ··- - - ··--· -- --- - - · I 

IDL• 1.7 (lll!J/ICg, 1ollds) 
CRDL• 5.0 (lll!J/ICg, aolldl) 

..... 
N NOTES: 

I. + lot 1MPle1 In thl1 SO& but reported for QC purposes 
2. IOOI spike level tn extract t, expected to be S,.. each for Nitrate, lltrtte, Phosphate, and Sulfate 
3. 5ppa I dll. factor/ free:. 1ollds • 1plke level (ag/Kg) In 1011d for Nitrate, Nitrite, Phosphate, and Sulfate 
4. IOOI extrac:tton efftctency assuaed In defining dll. factor as (diluent vol/ s111ple wt) I 1.00 ga/• l 

· 5. Method blank. used for CS; nc11lnal 1111ple wt.•2.00 g• 

C FlA&S 

8: IDL S Analyte level c CROL 
U: Analyte not detected; clOL 

Q FLAGS 

E: Estl•ted value. Interference present 
I: Spike recovery not within control ll• tts 
• : Duplloate analysl1 not within control ll• lt1 

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



'2/{p~8-~c:. 
)l/f-o2.0.5 

-

SOIL SAMPLES 

Cl CZ 
SAMPLE SAIIPI.E OUP 

SAMPL£ IOI Pll L061 (Ilg/kg) C (119/kg) C 
---------- -------- - ----------

TABLE 3: ANION IC ANALYSIS DATA 
SULFATE (504) 

cs ------------Cl-------
BLANK SPIKE+SAMPLE SPIKE 

RPO (11g/kg) C (11g/kg) (1111/kg) 
- ------------801!,M 9f•00!06r !2 -- · ·- -- 4-11------------ ·- ·- ·-

---------c&-------
OUP+SPIKE SPIKE 
(ag/kg) (ag/kg) 

---------
~~GU-1l~SllllMl~--11•~2-1110G.1!!1158Mt---1li-ii3---•---¼l!5.---181-.,._ .. __ ---·- ·- ·- - ·- ··•· - ··-· ·- - ·-·----- - --··- -- ··· 

-------- I RECOVEIIES·--------
Cl C& 

SANPL£+ DUP+ C4 
SPIKE SPIU CONTROL -------- --------- ---------

1015Kl 
-801!il5 
IGIYII 

92-00921 
82 0124&• 
12 OlHJt 

20 S 
aa 

IOI 
···- --- --69.4 - - - -52 ;-6--- - 1l.-t---Sr.•l--~J!S...----a11a-------N · 

IDL• 4 (119/Kg, 1olldt) 
CRDl• 20 (Ilg/Kg. aollda) 

to> NOTES: 

I. + Not N11pln· ht thl• SOG but reported for QC purposes 
Z. IDOi 1plk• level In ••tract · •• expec:ted to be 5.,.a each for Nitrate, Nitrite, Phosphlte. and Sulfite 
3. 5ppa I dl1. factor/ free. ao11da • 1plke level (119/Kg) In 1011d for Nitrate, Nitrite, Phosphlte, and Sulfate 
4. IDOi extraction efficiency a11.-ed In defining dll. factor as (diluent vol/ saaple wt) X 1.00 !11111•1 
5. Method blank uHd for CS; ncalnal N11ple wt•Z .00 g• 

CRAGS 

I : IDl S Analyte level c CRDl 
U: Anllyte not detected; <IDL 

Q flA&S 

E: Estl•ted value, Interference present 
N: Spike recovery not within control ll• lt1 
•: Dupllcate an1ly1l1 not within control ll• lts 

Q 



.. 
•• 

TABLE 16: TOTAL ORGANIC CARBON ANALYSIS DATA FOIi TASK 2 I 4 
SOG f9 

Soll Suples 

s...,1e 
WHC 5-ple f PNL ALO I Type 

5-pJe ug C 
ltt. g Results 

------------ --------- --------- ---------- --------
?.I~ --!3-5oc. 

BOI~ 92-0921-1 5-ple 
/'f-!lD,5 · 

0.06108 45.5 

0\ 
Ul 

B0151Cl 92-0921-Z Dup11c:•~· o·.o6Jl& 45. I 

801SK3 92-0921-3 St111d.ud 

B015K3 92-0921-~ llank 10.2 

~ot1I ~rg1,1c ~'1>on by Pfll Procedure 7-40.37 on lnstruaent WA92040, 
325 Bldg •• ra 701, Dita reported fraa LRB 52996, pp 151-152. 

ug C In 
S...,le 

35.~ 

34.9 

.;,/Kg 
s...,1e 

--------
579.0 

553 

ISO (l) I rec. 
Dups 1plb 

--------- ---------
3 

15.1 

Date 
aecetnd 

10-23-11 

IO·Zl-91 

----------- --ti 

r-'Y 
11·4-tl :CS 

co 
11-4-91 

11-4-91 

11·4-tl 
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Table 10: Ganna Energy Analysis of Soils 

Batch 4 

Diode L 

(Radionuclide activity in pCi/g4
) 

Sample IO LRB # Collection Isoto e 

Date 60co 1osRu 131cs 

<0.46 
/ <33 66990 ± 1.1% 

13.7647 1.23 ± 9.8% 21270 ± 1.3% 

91-7815-L-2 53944-61-B 8-6-91 13.9586 1.44 ± 15% 20330 ± 1.0% 

91-7815-L-5 53944-62-A 8-6-91 13.9 <0. 28 / <82 <0.26 ✓ 

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

The getectif.n limits 9re determined from Sample 91-7815-L-5. The detection limits in pCi/g 
for 0co, 1 Ru,_ and 13 Cs at one sigma are <0.11, <33, and <0.10, respectively. 

* Sampie not in this SOG but reported for QC purposes . 

c~-, ~-=r 
C\,\--={-~\S ~~~ = 

51 



\\,sh~ 
· c3?> 

~-

1.11 
~ 

S•111ple I S111Ple Type 
-- -------------- --------------
91-7815-A-11 Av1r1ge v1lue 

Second Run 

91-7815-A-11 Soll 
91-7815-A-ZI Soll duplle1te 
91-7815-A-31 Mltrlx Spike 
8L-642l-A·S.• Blank 
8L-6421-A-4a1 Blank Spike 

fl rst Run 

91-781S·A-11 Soll 
91-7815-A-21 Sol I dupl I Cite 
91-7815-A-31 Mltrlx Spike 
8L-6421-A-S1• Blank 
BS-6421-A-411 Blank Spike 

"Reported for QC purpo~es 

TABLE 11: TOTAL ALPHA ANALYSIS DATA 
SDG 14 

Spike 
Tot1l Alph1 •/- Cone. • J-
(pCt/g) 1 slgu RPO (pCl/g) 1 slgina 

---------- --------- -------- --------- ---------
-tt':'9- 10.7 .. 
L\S-~ 

48.9 ~ 3.5 
63 . 7 ✓ "T 4.0 26.3 .. --
68.0 ✓ -:S- 4.5 34 .5 0.3 

N0<0 .4-\J...~ 
53 . S - -S- 4.2 48.0 0.5 

~' 

48.l., 3.2 
37 .8 - z.s 24/ 
49 .4/ 3.2 35 . l 0.3 

N0<0 . l ✓ 
4.91,.. 0.4 4.8 0.1 

••standard deviation of 4 deter~ln•tions 

Oetectlon limit 2.0 pCl/g 
Error 11 b1sed on the propagated error of volume and counting uncertainties. 

,._o 
a-.. 

Spike 
I Rec . CJ,J 

--------- -i::: 
'-...0 - . 
* r.....:i 
-~ 
c::::, 

34 ✓ 

lll / 

18 __, 

102/ 



Table 12 : 

TOTAL BETA ANALYSIS DATA 

Spike 
Total Beta +I- Cone. 

S1111ple I Saq>le Type (pCi/g) I sigma RPO (pCi/g) 

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

Total bet1 resulta ire reported 1s Sr-90/Y-90 

+/- Spike 
I sigma X Rec. -......... 

~t;;,.f-\~ 
91-7815-A·ll Sotl 159330 / 2020-S-

3z/ 91·7815-A·ZI Soll duplicate 114990-- ~500 °"S 
~\ d' 91-7815-A-31 Matrix Spike +t9!M \'ffi'l 910 ~ 13040 

Bl-7815-A-51 Blank 0.48/ 0.12 ~ 
Ul BS-7815-A-41 Blank Spike 3.64/ 0.54 ~ 4.86 
0\ 

650 97 .8 / 

0.24 65.0 ........ 

Mini- detectable activity for a 10g water ~~11ple Is 1pproxl11ately O.Z pCl/g . 



1.11 
OJ 

~ (-,..' , 

TARLE 13: Pu 238 ind Pu 239/240 DATA ANALYSIS 
SDG 14 

Progru 
S1111ple ID 

Pu-239• 240 •/- Pu-239• 240 Pu-238 •/- Pu-238 Pu-239 •/- X 
Suple Type pCl/g I slgaa RPO pCl/g I sigma RPD Spike pCl/g l 1tgiu Recovery 

91-7815-A·lc Soll 
91-7815·A·2c Dupllc1te 
91·7815·A·4c Blink Spike 
91-781S·A-5c Blink 

3.23[• 01 1.3l[• OO ~ 
2.97[• 01 1.01E• oo R 
1.lSE+Oo, 4.llE-02 ~ 
•.2,c tt 1.&lE-ol R 
1-\..\~&-o~ 

Pu-239• 240 detection ll• lt 11 1pproxl111tely 3E-Ol pCl/g. 
Pu-238 detection ll• tt 11 1pproxl111tely 2E·03 pCl/g. 

8.4 4.28[-01 ~2 .47£-02 
3.54E-Ol ~l.66E-02 
c IE-03 ~ 
c2.4E-03 ~ 

Errors quoted ire the prop.g1ted error of lndlvldu1l ine1surements. 
' 

.. 

19 

1.20[+00 2.24[-02 115.8-" 

I 
I 

'·...ts--:3 
0-,.., 

LN 
....:::: 
'-0 ---. 



TABLE 14: STRONTll.lt-90 DATA ANALYSIS RESULTS 

SOILS 
Spike 

Suiple I 
Tot1l Bet1 •/-

S111ple Type (pCl/g) I 119111• 
Cone. •/- Spike NorNllted 

RPO (pCl/g) 1 atgma• I Rec. I Yield•• 

~~ ~ -----------------------------------------------------------------------------. ·-------------------------~~ -· 91-7815-A·b Trlpltclle Avg 65650 3290 

91·7815-A·lb 
91·7815-A-Zb 
9l-7615·A·3b 
BL-7815-A-Sb 
BS·7815·A-4b 
BL2·7815·A·Sb 
91-7815-A-lb 

Sol 1 6260D - T 457D 
Soll Ouplle1te 69170 - ~ 4980 10 "' 
Mltrb Spike 1,S8LlOe,s,o- ~ 4660 51.5 2.6 
Blink Z.66pCl/111l - " ' 0.23 
Blank Spike 2.64pCl/11l., ~•o.30 2.42pCl/m\ O.lZpCl/111 
Second Blink Used for X-ray fluorescence Impurity assay 
Blank Soll Matrix Spike Used to Oetennlne Batch Yield 

Mini- detect1ble ~ctlvlty for a sample Is approximately 0.06 pCl/g. 

N/A 

109 

•one slg1111 uncert1lntles ire based on propagation of 1111ss, volume, and counting uncertainties. 

""All Sr-90 analyses are calculated on the basis of their ratio to the blank soil spike recovery 
~hlch has been nonnallzed to IOOX chemical recovery . 

99.8 ........ 

-....... ... 



0\ 
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TABLE 15: TRITIIM DATA ANALYSIS RESULTS 
SDG 14 

Spike 
Project TrltlUII •/• Cone. •/· 

Sa111ple ID S4111ple Type (pCl/g) I s,gma RPO (pCl/g) I slgn14 

------------ ----------- ----------- --------- --------- ---------- ---------
91·6421-K·l .. Soll 16 ,.. ""S' 7 .8 
91·64Zl·K·2 .. Dupltcate 18 ,.., ~ 7 12 
91·6•2l·K·4 Method Spike Uaed to detel'llllnft batch yleld 
91-6421-K·S Blank ' ' <18 • ✓~ 
91·7815-K·l Soll 39 / -:r 11 

ApproxlNte Detection Ll• lt • \8 pCl/g (variation~ occur due to actual aaq,le alze) 

• B11ed on 0.1 g lllllf)le alie 
' . 

•• Included for QC purposes 

Recov . Corr. 
Factor, X Fa 
------------ -~ 

75 



Sample ID LRB # 

qt: u 3uq:·, '7 Ii 15 
j lJ ii 'Ji I • .1... ' 

Table 10: Gama Energy Analysis of Soils · 

Batch 4 

Diode L 

(Radio~uclide activity in pC1/g•) 

Collection 

.,,-·· 

.'he one sigma uncertainties are .>ased on counting statistics. All •<• values are detection 
limits associated with each •not detected• analysis. 

The getec1ie,n 1imit\
3
9re determined from Sample 91-7815-L-5. The detection limits in pCi/g 

for 0co, Ru, and Cs at one sigma are <0.11, <33 ; and <0.10, respectively. 

55 



S111ple I S111ple Type 

TAILE 11: TOTAL ALPHA ANALYSIS DATA 
SDG IJ 

Totel Alpha •/• 
Spike 
Cone. 

(pCl/1) 1 ,1 ... •PD (pCl/1) 
~~ ~~\$.-.c~ \- ;;:;;;:;:;;•••• ··--·--------- ·····--··- --------- -------- ·······--Average val• 4.0 z.o 
~c:;.c~rc\. 

,\..e. \¼~~ ~~ Third run 

~&.;~ \a.>0-~ 6.] .✓ 91·6421 •A· 1a Solt 1.0--:s-
-"~~~~ -\I-' 91 • 711S·A• 1a* Solt 41.9-- J.S J° 

91·781S·A·2a• Soll cl.tpl lcate 61.7./ 4.0~ 26.]/ 
'-l ~ -~, e»...~--a-r- 91·781S·A·]a• lletrlx Spike 68.0 ✓ 4.5 ~ 34.5 
~~~~-'-~ IL·6421·A·5a llri 11><0.4 ✓ u::s-
~"-~~~-

IS·6421 ·A·4a llri Spike 53.S / 4.2 -:S- 48.0 

01 Second run 
0> 

91 ·6421 ·A• la Solt J.2./ 0.6 
91·711S·A·1a* Soll 48.1- J.2 

24 / 91·7115·A•2a* Solt cl.tpllcate ]7.1.,,,, 2.5 
91•7115·A•Ja• llatrlx Spike 49.4 - J.2 ]5.] 
IL•6421·A·5a llri 11><0.1 ---~~~~--~ - IS•6421·A·4a llri Spike 4.91 _.. 0.4 4.1 ~,. 

~ 

~~~ Flrat run 

91·64Z1·A·1a Solt z.5/ 0.6 

~~~ 91·6421 ·A·Za loll cq,l lcete ll><Z.O --- NA 
91·64Zt·A·Ja Natrlx Spike 29.Z _. z.z 61.1 
IL ·64Zl ·A·5a Itri ll><0.16✓ 
IS·6421·A·4a llri Spike ].46 ...- 0.2 ,a.5 

t-'<>'loR:: ~'\.;J. -l .o..s; 0 ) 

b\,& 0 'f.... le:.--=> :: l\S,J°lc, 
*Not a -•-pl• In thl• •-,,l• delivery 1rcq, but reported for OC purpoaH 

Detection ll• lt 2.0 pCl/1 

•/• Spike 
1 ,1 ... I lee. 

----····· ......... 

O.J 34-

o.s 111 --

O.J 
I 

11-' 

o. 1 102/ 

0.4 -.r:r- I\ '5 I cl. 
0.1 7. 1 . ./' 

One al.- uncertalntfn •r• baaed on propeptfon of ... , voh .. trlc end cowitfr11 uncertalntfn. 
I • Ii • 

,.o 
a-... 
.== 

c:...N 
...i:::: 
"-..0 -- . 
• -...,) -
a--, 
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Table 12: 

TOTAL IETA ANALYSIS DATA 

Total beta l'flUlte are reported•• Sr•90/l·90 

Spite 
Total let• •/- Cone. 

IM1ple I IMple Type CpCl/1) , •I- IPD CpCl/e) •.•......•.. .....•....... •.•...•.... ••..••... --········ 
91·6421-11 Sllllplt ,m1 ,,,,,~1041 
91•6421·1• tq,llcate 45055- ~1040 
91·64Z1•1e Netrla Spike 460JJ/ ~ 850 

5.9./ 
Z57 

91·64Z1·1• llri 0.50pel/• l / ~ 0.1 
91·6421•1• llri Spike 4. 74pCl/• l / -:S- 0.6 4.89pCl/• l .. 

Petectlan ll• lt • 0.051 pct11 

One el•- 1a1eertelntln ere bued on prapqetlan of .. ,, voh .. trlc and 
CCll.fttlna 1a1eertetntt .. 

•/- Spite 

1 ··-
X lee. .....•.•. ........• 

IJ 11A 

o.z 16.7..,,, 



en 
N 

IOILI 

Protr• 
S-.,le ID s-.,ae Trs» 
----·-······ ·········--
91·6421·A•1c Soll 
91•64Z1·A•Zc °'4)llcate 
91 •64Z1•A·4c llri Spite 
91·64Z1·A·Sc llri 

TAILE 1J: fu 2J8 end Pu 239/240 DATA AIIALYSII 
SOG I] 

pCl/1 .,.,. pCt/1 . ,.,. 
Pu ZJ,.240 error• Pu•2J8 error• 
----------- ---------- ---------- ----------J.25E·OJ'"1$" 6.95E·04 6.2JE•OJ~ 9.70E·04 

1.43E·0J-;s" 4.J1E·04 4.66E•0J -:r 7.90E~04 
1-090~ 0.025 1.25E·02 ':l" 1 .25E·0J • \.CS;"cU ·04 J.60E-OJ ~-70E·04 

Spite pCf/11 
Pu•ZJ9 added 

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

1.197 

Pu-ZJ,.240 detectlan lt• tt lflPl"Olll•tely 4E·04 pCt/1 
*The errora cp,ted (1 11•-) are the propepted error of lndtvtal •uur-• -nta. 

• • Not detected 

.,., . .... 
error• . I IICCMf'Y 

--------- ---------·- ---------71 

0.01J 91.1 



SOILI 

Saple I 

91 ·6421 ·A· 1b 
91·6421·A·2b 
91·6421-A·Jb 
91·6421·A·4b 
91 ·6421-A·Sb 
91 ·6421 ·A·6b 

IMplelp ........•....• 
Soll 
Duplicate 
Netrlx Spit_.. 
llri Spite 
llri 

TABLE 14: STRONTllll-~ DATA ANALYSIS RESULTS 
SOG 13 

Sr-90 •/- Spike Cone. •/• Spike 
pCl/1 1 .1 ... RPO pCl/1 1 ..... I Rec:cw. 

--------- --------- --------- --------- --------- ---------1.2 ....... -::S- 0.1 o.,.,,,,~ 0.1 ]6_... 

]1- -::S- Z 40.2 1.0 T1 
Z.66 / °::I' 0.26 2.44 0.06 109 
5.6 --:s- 0.4 

llri Spike Dup Uaed to deteralne the batch yield 

Onf ,1 ... 1neert1fntln are baaed on propaptlon of .. ,, voh .. trlc and cauntl~ &neertalntln. 
' ' 

•/• Noreallzed 
I••-- I Yield (1) 

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

5 
11 

14 / 

Detection p• lt • 0.06 pCl/1 baled on na• lnal N11Pl• alter• of 10 1 and wor1t c•• beck1rCUld and ceuttlna efficiency 

•11111 doa not t~• Into con1lderatlon.Stronth11·19. 
••a btri aofl •• uaed, not • replicate' aliquot of 91-6421. 

(1) All sr-90 analyan are calculated on t~• ba1l1 of their ratio to the blri aplk• cq, recovery llhldl Ilea bNn 
no,_llzed to 100I ch•lcal recovery. 

,,,o: 
a--... 
'->,J 
--J:: 
"-.0 
~ -•· ,t 

• i".....::) -
'-..0 



TAILE 151 11111111 DATA AIIALHIS IEliUUI 
IDGIJ 

Spike 
Project Trttha •I· Cone. 
laple ID lallp!• frpe CpCl/1> 1 .1 ... IPD (pCj/1) 
---------··· ---···--··· ···-------- --------- --------- ----------
'1·64Z1-lc-1 loll 16, ~ 7.1 
91-6421-r-z Duplicate 11 / ~ 7 1Z ,.,. 
91•6421•1·4 Nethod Spite Uaed to detfflllne betc:11 yield 
91-6421-r-s .,.. c11 • ~""S"' 

.,. 
1 ..... 

---------

----••te Detection Lt• lt • 11 pCl/1 Cvwf1tlona occur u to actual aapl• •lie) 

• IIMd on 0.1 I aapl• ~II• 

lecov. Corr. 
Fecto;, I fa ..........•. 

One ,1.- ~•rtelntln ere baaed on prapeptlon of-•• wh•trlc end CCM1tlng 1n:ert1fntl•. 

$ ·~ -·-- .. . -... 
c::, 
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q6 ~ 349~, '71.'' I 
•• .J ll I .. ~ (. 

45~c;.. -. ~o,~ G L\. - ~~'-- as~ 
Ta.bl• 10: 8111111 Energy Analysis of Soils 

Recomended·values 

Batch 5 

Diode L 

(Radionuclide activity in pCi/91
) 

Customer ID Suipla ID Collection Weight 60Co 106Ru 131cs 

Data (g) 

801569 92·0030S·L·l 10/.4/91 14:ZO 14.ZOO ca r' c500 .,,. (5.7Z ± 0.05) X 105-::S: 

8015H1 92-00358-L•l 10/t/tl 10:45 14.ZOS c0.4 ,' ell- 1890 ± 20 ~ 

8015Hl 92·00358-L·Z 10/9/91 10:45 14.201,, c0.3 ./ cl5 _. 2200 ± Z0 _.., 
~ 

8015Hl 9Z-00358·L·5 11/1/91 11:06 14.ZlZ,,.. c0.15 / cl.I ✓ c0.11 -
801511:3 9Z-00921·L·l• 10/22/91 11:31 13.975 21.S t 1.~ • cZ80 (5.62 ± 0.06) X 105~ 

8015L5 92·01Z4S·L·l* 11/5/91 11:44 1.1300 <30 <2300 (2.00 ± 0.02) X 10'-:s:' 

801SM9 9Z·01127·L·l• 11/14/91 14:01 1.5020 <20 <1200 (1.23 ± 0.01) X 105-::S-

... t!JJ 993 dJ~s/1~ 
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 Suiple 92-00358-L-5. The detection li• its 
in pCi/g for 50co, 101, and 137Cs at one sigma are < 0.06, <0.6, and <0.04. Note that the 
detection limits quoted a~v• were calculated as if the isotope were present at a 1•~•1 
that is 2.5 times the square root of twice the average background. 

* Samples not in SDG but reported as a part of analytical batch. 

(\,:}.._00~~'e>-\---~ -,~ ~ ~~~~- ~\~\::. 



Sptke 
WHC Total Alpha +/- Cone. +/- Sptke 
Saple I Saple f Saple Type ' (pCl/g) l 119111 RPO (pCt/g) l •I~ I lee. . 

--------- ----------------------------------------------------------------------------------------------
801561 
I015Hl 

92-00306-A-la 
92-00351-A•la 
92-00351-A-2• 
tZ-00351-A-la 
92·00358-A·la 
IL-OOJOI-A-Sa 
IS-00351·A·41 

Sotl 
Soll 
Soll clipltcate 
Matrix Spike 
Matrix Sptke 
llanlt 
II• Spike 

~tectlan ~1••~ for 5g toll ....,1e~: 0.1 ~t/1 

107.5 ~ 1.9 
2.9 ✓ ~ 0.7 
2.5, TO.I 15.; 

IZ. 79 ,........-:S- l. J 
1.zs- ~1.1 

<D.51- ~ 
10.t ~I.I 

E:tror f,-.INMd an the ~ted error of vol- and counting uncertalntte1. 

9.08 0.09 Ill,,_ 
10.13 o.u M.5 .-, 

t.57 O.l 114 ✓ 



TABLE 12: TOTAL BETA ANALYSIS DATA 
TASK 2 I 4 SD6 18 

Sptke 
1K Total Beta +/· Cone. 
S..,1•' I S..,1•' Sllllple Type (pCt/1) 1 ..... IPD (pCt/1) 
--------- ---------------- -------------- ---------- --------- -------- ---------801561 12-00lOI-A·I• Sotl 122300 ~13300 
I015Hl 12-00351-A·I• Sotl 2590 .,-~ 63 

•.• ✓ IZ-00351-A·Z• Sotl dupltcate 2440' R 62 
IZ-00351-A·Ja Nltrtx Sptke 2990- T 69 11.4 
BL-00306-A-S. Blank <7.7- l.k.~ 
BS-0030l·A·4a Blank Sptke ZZ.1 *-"':I" 2.4 19.39 

*Averege of 21,4 +/- J.I. 24.0 +/- J.7. 21.1 +/• 4.0 and ti.I+/- 7.1 pCt/1 

~ Nl11I- dltectab11 acttwlty for a 5g aot1 N111pl1 II approxl•tely 7. 7 pCt/g . 

Contract •tectton 1t• tt1 c:. bl acht1vld by UH of the low background beta c:ountera; 
the multi frca thl1' betch wre counted on the regular beckground bite c:ountera 
due to high N111ple acttwlty. ~· 

Error 11 baled on the propeptld error of voliaa and counting uncertatnttH. 

+I- Spike 
·,-0 1 .... I he. 0--·, 

--------- --------
t...N 
-r::. 
'-0 
...... ,! 

0.1 .. 't 
r...,:) 

1.0 114.,,,,,., -... ~ 
J ~ ... 

{...N 



1K Progr• 
S111ple I Slllple ID Slllple T~ 
--------- --------------- --------------801569 tz-OOJOl·A•lc Soll 
I015Hl 92-00358-A-lc Soll 

IZ-00358-A-2c O..lloate 

TABLE 13: Pu 238 Ind Pu 239/240 DATA ANALYSIS 
SD& ,a 

ru-231+240 .,. Pu-231• 240 
pCl/g I 119111 IPD 

Pu-231 +/- Pu-238 Pu-231 +/- I 
pCl/1 l 111111 IPD Sptu pCt/1 I at,- lec:overr 

----------- --------- ---------- --------- --------- ------- ----------- --------- --------1.87£• 00., 1.30£-01 R l.21E+02 ..... 4.95E• OO ~ 
2.39E-01"' l.OlE-02 ~ 
z.11£-01, 1.ou-02 R.. 

II / . 8.37E-04 ~ -,r-g5 <21>,ll~h::.) 
4.03£-03 .... 1.48£-04 ~ ~ 

--

92-00308-A-4c ..... Spike 2.23£+00 .... 7.61£-0Z o c 1£-0Y 
c IE-03 .... 

Z.JSE+OO l,41E-D2 95 ,_, 
92-00JOI-A-Sc ..... C 5(-04., ~ 

Pu-239+240 detection lt• lt h approxl•t•1r 5 E-04 pCl/g. 
Pu-238 detection H• tt ta 'approxt•t•lr I E-03 pCt/g. 

u, Errora quoted • .,. the propagated error of tndlvlMl .. ,u....,.ta. 
'° 



P•r-te~ of lnternt 

1K 
Slaple I Slaple I 

801569 
IOISHI 

12-00306-A-lb 
IZ-00358-A· lb 
12-00358-A-211 

12-0030I-A·3b 
ll-00306-A-Sb 
ll-00306-A-Sb 
IS-0030l·A·4b 

TABLE 14: STRONTlllt-90 ANALYSIS DATA fOl TASK Z I 4 
SOG 18 

5-ple Type 

Soll 
Soll 
Soll O..llc.te 

Strontha +I-
(pCl/1) I • 1111111• 

---------- ---------
11100 --::S- 4900 

452-~ 33 
461., ~ 34 

Spike 
Cone. 

lPD (pCl/g) 
-------- ---------

I.I 

Matrix Spike 41.3 -:S- 3.1 49.5 
Blank 0.1"" R 0.02 ~ I l 
llanlt 41pllcate 0.3..., R 0. 04 p:_ ~ • l'( ,~ 
llanlt Spike Used to detenalnt batch yield · 

+I-
I • 1111111• 

---------

z.s 

N1•1ai! detectable ecttvtty for• ...,1, la approxt•ttly 0.06 pCl/g. 

Spike .... llzed 
I lee. I field** 

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

13.5 

103.5 _,,,, 

• Cine 11111111 unc:ertalnttea are baaed on prop,gatton of •11, volme, and counting unc:ertalntln. 

•• All Sr-lO analyaea are celculated on the ba• la of their ratio to the blank •pike recovery 
llllltch haa NIii noral11td to U,OX ctalcal recovery. @ ,l,"\lC\~ 

~~~~e. ~'b~ \~ i 
-,~ '('(\,~ ~~ ·,~ ~-\:- o..~~--c.. ...... ~e.. 1:)·,~c..e... ~k '"Jre. C!6f,&4il'f~cc-£zv-

\~ ~ ~~~ ~~t-- ~\-...e.. ~~\.'t e_ ~~~. \>~ c- ~c...c.-\.~ ~~e . .o.:\~~ 
~~~,. 

-- ' I'-> 

LJ"1 



1K Project 
S-.,1•. 

' 
S-.,1• ID 

--------- --------------101569 .92-00308-K-l 
I0lStll 92-00351-K-l 
10150 92-00921-K-l* 

92·009Zl·l·2• 
92·009Zl·K·5• 
92·0092l·K·4• 

TAIU 15: TRITlllt ANALYSIS FOR TASK I I 4 
S06 18 

Tritt• +/-
S-.,}p T,pe (pCt/1) I 111111 DO 

------------ --------- --------- ---------Soll 11 .,,,.. JR 
Soll 23 ..... 3~ 

Spike 
Cone. 
(pCl/g) 

---------

Soll sa- :~ 41 .,.✓ Dupllcat, 37 .... 
Blank c4 • .,.. Q. 
Nlthod Spike UHd to DateralM latch field 

Apprmcl•~• Detection Ll• lt • 10 pCl/g (v1rt1tton1 occur • to actual •-ple 1111) 
• lot 11111PlN 111 thl SD& llut reported for QC purpoHI 

fJ • IINd on 0.3 I •-pie 1tie 

+I- lecow. Corr. 
I 111111 factor. I fa -------- ------------
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Table 10: Sama Energy Analysis of Soils 

Rec011111ended Values 

Batch 5 

Diode L 

(Radionuclide activity in pCi/g•) 

Client ID Sample ID Collection Weight 50Co 10&Ru u1cs 

Date (g) 

1101569 92-00306-L·l• 10/4/91 14:20 14.200 ca _,. c500 / (5.72 .± 0.06) X 105'°S'...-

ll01SH1 92-00358-L·l* 10/9/91 10:45 14.205 c0.4 / ell ...- 1890 ± 20 ~ 

B01SH1 92-00358-L-2* 10/9/91 10:45 14.201 c0.3 _, clS / 2200 ± 20 ., T 

B015Hl 92-00358-L·S• 11/8/91 11:06 14.Z12 c0.15 / cl.& / ,...c0.11 ..-
_.. - ~ (5.62 ± 0.06) X 105-;-B015Kl 92-00921-L-1 10/22/91 11 :31 13.975 28.S ± 1.6;, <280 , 

B015LS 92-01246-L·l• 11/5/91 11:44 1.1300 <30 <2300 (2.00 ± 0.02) X 105 ¥ 
B015M9 92-01827-L-1* 11/14/91 14:01 1.5020 «20 <1200 (1.23 ± 0.01) X '105T 

: ~\~ 

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

Th~ _detection limfts are determined fro• Sample 92-00358-L-S. The detection limits in 
pCi/g for 60co, 101, and 137Cs 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 the SDG but reported for QC purposes. 

~-,~":f- ~o\ ~ \\-\ ~~C)-:: ~~=-~-o_o_\_~_~_o __ >).._ "'f..\~~= \~.\ b ::: \~ -lo~~\) 

c~\:>.O :'~"7 

51 
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TABLE 11: TOTAL ALPHA AIIALYSIS DATA FOR TASKS 2 I 4 
S06 19 

SOIL SANPLES 

----------- Spike 
Total Alpha +I- Cone. +/-

Client I S-,1•' S-,1• Tnae (pCl/g) l al,- Ri,> (pCl/1) 1 al,-

--------- ------------- ------------- ----------- --------- ---------- ---------8015'3 IZ-009U-A-la Sotl is., ..... ~ 5.1 
8015'3 92-00921-A-!a Duplicate 23.1 ✓. -::s 5.7 1 / 

92-00306-A-S.• llank «4.7 ~ 
9Z-00921-A-4a Blank Spike 57.l' T 1.4 54.8 0.6 
92-00921-A-la Natrtx Sptke 61.7 ~ 4.1 45.4 0.5 

Average I recovery 
• lot N11Pl• tn the SOI but reported for QC purpoan 
The detection lt• tt for aotl N11Pln of thta atre ta approxt•tedly 5 pCl/g. 
Contract datecttan ll• lta can be achtevecf by UH of a larger NIIPl• alze and 
longer counting tt•. Due to the high acttvtty of the aMple• In thla batch, 
a -ll•r N11ple atn and ahorter CCM!fttllll ti• •re uaed. 

frror ta baaed an thl prapegated error of vol ... and counting unc:ertatntt11. 
I I ( I I ~ , 

Spike 
I he. 

---------

104.0/ 
92.3,,,.,,... 

91 +/- • 



u, 
U'I 

-S~G,- ·. ~ ~ c\~\\B · 'x~L- o'S 
®,\i,l '13 · · 

TA8lf 12: TOTAL BETA ANAYSIS RESULTS FOIi TASKS 2 I 4 
SDG 19 

SOil SAMPLES 

Tot•I Bet• +/-
Sapl1 Type (pCt/g) 1 Itg111 RPO 

Spike 
Cone. 

(pCt/g) 
---------------------- ------------- ----------- ---------
8015K3 9Z-009Zl·A-1a Soll 
I015K3 92-00921-A·Z• Soll 1./ 

12-00351-A-Ja* llltrlx Spike 

64500 / ~ 1990 
60600 ✓~ 1880 
4790 /"3" 145 

97/ °3" 21 
491 ✓ -:::S- 29 

• 1531 
92-00921-A·Sa ll•nk 
9Z-009Zl·A-4 a Blank Spike 

• Not U11Pl•• In the SD& but reported for QC purpoua 
Thi detection lt• tt for aotl ,-..In of thta 1111 ta 1pproxl•tldly 31 pCt/g. 
Contr1ct detection lt• tta can be achtnld by u11 of • larger -...1, 1111 ind 
longer counting tt•. Oue to the high activity of the 1aple1 In thla batch, 
• -Iler aapl• atze Ind ahorter counting tt• .. ,. uaed. 

Error ta baled°'! the prop111tld error of vol&aa •nd counUng uncertltntte,. 

477 

+/- Sptk1 
11111111 I Rec. 

78 

29 

~ \\L\" . ® \h~\tt3 
13/ -_ .. . ~ ... 

"-.0 
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TABLE 13: Pu 238 and Pu 239/240 DATA ANALYSIS 
SD& 19 

Pu-239+240 +/- Pu-239+240 Pu-238 +/- Pu-238 Pu-231 +/- I 
Saple I S..1• ID S..1• Type pCt/g 11tg111 RPO pCt/g 11tg111 RPO Splu pCt/g 11lg111 Recovery 

----------- --------- ------- ----------- --------- --------2.39[-0l / l.OlE-02 ~ 11/ . l.lJE-04 ~ * :;5 --------- --------------- --------------8015"1 92-00351-A-lc• Soll 
92-00351-A-rc• Dupltcate 2.68£-01.,,,, 1.04£-02 ~ 4.03£-03.,,,, 1.48[-04 ~ 

2.96E• OO- l.O&E-01 R . 7.65[-03 R 
2.23E+OO.,... 7.61E-02 ~ < lE-03...,.. ~ 

c 5[-04 .- ~ < lE-03- R 

80150 IZ-00921-A-lc • Soll 
92-0030I-A-4c• llank Splu 
92,.003oe-a-5c• Blank 

Pu-239+240 detection ll• U ta approxt•tely 5 E-04 pCt/g . 4.. l.\ b E -o~ ~ 
Pu-238 detec~lan 1t• tt It approxl•tely 1 £-G3 pCl/g. ~'6~ e -o~ ~ 

Erron quoted ~"' tM f,,,-gated error of lndl!ldual •aaur-anta. 

"' • s.• plea not In the SO& but reported for QC purpotH --.a , 1• 'I I ' • ). 

~~~= l(L\.o1. ~ -o~- l~-~~ "E-O"s)) 
( ll L\.o~~ -o~~ (?.'8,51i; -o~~)') 

~ ~ . 

2.JSE• OO l.46E-02 95.-' 



TAil[ 14: STROIITIIM-90 ANALYSIS DATA FOi TASK Z I 4 
S06 19 

P•r-ten of lntere1t 

1K 
S-,1•' S-,1•' 
--------- ----------------I015Hl 12-00358-A-lbt-

12-00358-A-21>+ 

~ ~\c-.;..~ ~~~ IZ-00921-A-lb 

92-00306-A-3bt­
ll-00306-A-Sb+ 
ll-00306-A-Sb+ 
IS-00306-A-4bt-

Spike 
Strontlla +I- Cone:. 

Sapia Type (pCt/g) l atg1111• RPO (pCt/g) 
-------------- ---------- --------- -------- ---------Soll 452" ~ 33 
Soll Duplicate 461- -S 34 1.1-

Soll 7750 ---~ 570 

Matrix Spike 4&.3- -:S- 3.1 49.5 
Blank o.1~"ja"o.oz 9(., \ 
llank duplicate 0.3 .,,~.04 fl(_ a:, 1\\\\'\~ 
Blank Spike u.ect to dete"'1ne batch 1leld 

~hc,h~ 
Ntnt- detectable acttvtty for a N11ple h approxl•tely 0.06 pCt/9. 
+ S-,11.not tn the S06 but reported for QC purpo111 

+/-
l 119111* . 

---------

z.s 

Spike 
I Rec. 

---------

13.5 

• One 119111 uncertatntlH .,. baaed on propagation of NH. vol ... , and counting uncertatntt11. 

•• All Sr-90 analya11 are calculated on tt. ba1ta of their ratio to the blank eptke recovery 
.tatch hH been norNltzed to lOOI chatcal recovery • . 

Noraaltze 
I Yield** 
---------

;,,, ·-. _,. 
103.5 -



Witt 
Sllllpl1 I 

---------
IOl5K3 

Project 
Sllllpl1 ID 
------------

TABLE 15: TRITllll AJIALYSIS FOR TASK 2 I 4 
S06 19 

Trttha +/-
S1111pl1 Type (pCt/gJ 1 ..... RPO 

------------ --------- --------- ---------
92-00921-IH Soll 56 ./ 4 R 
92-00921-IC-2 Duplicate 37 .,,,,, 3 R 41 
92-00921-IC-5 11ank c4 ** _.,,,,, R, 
82-00921-K-4 Method Spike Used to Deteralne latch Yield 

' ' ' 

Sptke 
Cone. 
(pCt/gJ 

---------

Approxl•te Detection p• lt • 10 pCl/1 (vartatlon1 occur ~ to actual 11111pl1 1tzeJ 
• Not 11111pln ln ' thl SD& but reported for QC purpo9n 
"Baaed on 0.3 g N • ple atze 

+/- ltec:ov. Corr. 
l ilt,111 Factor. I F1 

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

75 
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TABLE 9: TECHHITIUH 200-8P-1 SOILS ANALYSIS : Simple 91 -7815 
Tc-99 and ·Uranlunt Determinations by ICP - Hass Spectrometry 

Al l values correc~ed for lX HH03 diluent blank cont r ibution 

PNL sample DAY DILUTION ICP/HS Tc-99 , Tc-99 , Tc-99 , Jc~99 , Tc-99, u, 
I . D. NUlllber WEIGHT FACTOR Analysts ng/• l ng/g ng/g spike pC l /g , ng/1111 

(a) (b) No . solut ion sol 1 spiked recovery , Xdry soil solution 

--------- "------- on• 1 yzed (c ,d) (d) (el analyzed (f) 
----------------------- ---------- ---------

91-7815-B1 1.0626 941.l B 6 0.003 2.8- 48=il"~ 62 .4 
91 ·7alS·B2 1.0086 991.5 \0 9 o.002t.001 2tt 34±17 --;fR, 59 .6 
91 -7B15-B3 1.1016 907 .8 \~ B 0.013 11.B · 7.2 \l-'> ¼it 200-7~ 66 .6 
91 -7815-B5 N/A 1000.0 12 <0.001 <l N/A 0.001..,.. 
91-7815-B6 N/A 1000.0 5 0.010 10.0 , 8.0 \ ).S ttr N/A 0.009 

0 . 00988ppli le N/A N/A 4 0.010 0:,,\z~'t3 
0.0494ppb Jc N/A N/A 10 0.048 

3.0 pC I/L U In water (EPA) 1 2.95 pCI/L 
20 .0 pCl/l U In water (EPA) 15 20 .4 pCI/L 

(1) Sample types: .. 
Bl • 11111ple 
B2 • sample, duplicate 
B3 • samp le • Tc/U spike 
85 • procedural blank 
B6 • procedural blank • Tc/U spike 

(b) units of •L/11 dry soil except for -BS and -86 samples (blonk/blank spike) units of ml ; Includes 5X addition dll . 
(c ) leachate concent ration corrected for preparation di lut ion factor ond add itional dilut ion for analysis (5X). 
(d) -B3 reported In units of ng/g; ·86 reported In ng 
(e l Sp ike Recovery Fonnula : [Spiked Sample]/([Sample) + (Spike)) 
(f) Samples were re-analyzed for uranl u. under procedure 1~2lq . See LR8 54321 page 66 . 

u, u. u. 
ng/g ng/g spike 
sol l spiked recovery, 

(c ,d) (d) (el 
-------- --- ------ -

58700 • 
59100, 
60500- 7.22 103 

1.2 
9 . 5 7 .95 103-

(g) total uranium acti vity calculated using natural Isotopic abundance for soil leachate [U] < 200 ppb : pCI • [U] *0.000336/0.481 ~, 1_.ol~~ 
~ ~ ~ •. \ c.~'\\ ', .:2 • s ~~ 'f-l~O :; {)~ . ~ °lu 

,C.~'\ 
' '-' <\\ - -=4-~\S- ~'° 

<!5>\\iA,~ 

\\ . Ii, - :).& H-=-.., ; \;).':)lo 

~ -d-

\o-o 

8 

~-~;~ 

u. 
pCl/g (total). 

X dry sol I 
(11) 

t..N 
--- - ------ - - ...;c::, 

41. 0, 'T'--.,0 
41.3 --:s- '....! 
42 .3 - ~ - ~ 

N/ A ~ 
N/A 0,.: 

c:..,..J 



TAILE 9: TECIIIIETllJI 200·1P•1 SOILS AIW.YSl.li Saple 91·64Z' · 

, Tc·99 and Uranlua Deteralnetlona 1¥ ICP • Nut Spec:trcaetry 

A~ l v~!~ corrected for II IIIOJ di ~u.t bl~ contrtbutf on 

PNL H111ple 
I.D. lkllber 

<•> 

----------------······· 91·6421·11 
91•6421·12 
91·6421-IJ 

U1 91·6421·14 N 
91·6421·15 
91·6421·16 

0.0997ppb fc/0.994ppb U I 
0.499ppb fc/4.97ppb U SID 

(e) Sa111ple types: 
11 • aa111ple 
IZ • aa111ple, G4>l lute 
IJ • 1a111ple + Tc/U spike 

Dll DILUTICII 
WEllillT fACICII 

(b) 

•........ 
1.1246 1771.S 
1.1177 1789.4 
1.1241 1771.1 
,. 1808 1693,1 

N/A 2000.0 
I/A 2000.0 

N/A I/A 
N/A I/A 

ICP/NS Tc·99, 
Analyafa na/• l 

IIO. aolutlon 
analyzed ••.•.•... 

----------1Z 0.002t0.0Cl1 
13 0.0017 
14 0.0061 
5 0,001] 

16 c0,001 
17 0.0045 

15 0.094.,. 

• 0.501, 

Tc•99, Tc·99, 
na/1 "''' soil ,piked 
(c,d) (d) 

4-ti- '!>.'\\ 
3.o-

10.,.,.. 7. 1 
2.2"' 

c2 
9.o, 1.0 

14 • leboratory control 1a111pl• (ICf LCS·0217, no Tc or u dlt1 available) 
15 • procecu-al blri ' . . . 
16 • procecb-al blri • Tc/U aplk• 

Tc·99, Tc·99, u, 
apfke pCl/1, nal• l 

recovery, ldry aoll aolutlon 
analyzed ......... _______ .. 

----------~,.]O 0.30 
52 T 0.]2 

lo~.- N/A 0.52 
]7 r 9.9 

N/A O.OOJ 
113 .....- I/A 0.012 

0.995' 
4.930 .. 

Cb) WIit• of flL/9 drv aofl except for ·15 and ·16 1a111pln (blank/blri aptke) ll"llta of flL; lncludn 10X addition dll. 
Cc) leachete concentretlon corrected for preperatlon dilution factor and additional dilution for INllyala (10X). 
(d) •11 reported In unit• of ng/g; ·16 reported Inna 

. ~ ... ~,l 
CS-·, 
-===-

u, u, u, u, !...N 
r 

""' 
...,, apfke pCl/1 Ctotel "-..0 

toll ,piked recovery, I dry toll ~· ! 

(c,d) (d) (f) t -------- ---------- ·······----- r--.,J 

515"' o.,-~ -,# ;,._J ....,... 
574, o.,-~ -:::::. 
926·"' 1.01 <•> I/A 

16700,- 11., .... ~ 
6.6 .,. NIA 

24,2" 1.95 <•> NIA 

<•> Urenh• ylel• not appllceblea for H111pl• aplke, (UJ of added •pike c~ (UJ In leachate, thua lrwalldetlna recovery deta; for blri ,pike, M In diluted 
aa111ple approec:hed LLD. . 

(f) totel uranh• activity calculated uafna natural ,aotoplc abuldence for aoll leachete (UJ c ZOO ppb: pet • (lJJ•0.OOOJJ6/0.481 
l 

\'<\~ero~~ \C>,& - l~·"\ :.~·o) 
+-.\ 
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TAil£ 9: ICP·NS MALYSIS DATA FOR TASKS 2 I 4 
506 II 

Spike ncovery values cor,-:ted for contribution, frca blank or 1111ple 

f'll. 1111pl1 DllY DILUTIOI ICP/NS Tc-99, Tc-99, Tc·99, Tc-99, Tc-99, 
J.D • ...,_r llfl&HT FACTOR Analyete ng/•1 ng/g ng/g spike pCl/g, 
' (a) (b) lo. eolutton '°" 1plked recovery, I dry eoll 

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

------------------ --------- --------- ---------- ----------- --------IZ·OOJOl-11 1.0115 2007.1 I 0.001- Z.D • 34 
ti-00306-12 l.OZZJ 1991.3 I o.oost.001 • 10.0-- l7ab5 
12-00306-13 1.0205 1999.1 10 0.0114·· 22.1- 7.1 .:26-tfl- 381 
92-00306-85 I/A 1000.0 4 0.0012, I.Z 20 · 
92-00306·81 I/A 1000.D 3 0.0084' 1.4 1.0 11- IU 
92-00351·11 1.1623 194.1 12 o.ouat.004 • 1.2- 1&at10 
12-00921-11* 1.1151 1199.0 14 0.0041· 1.,- IJZ· 

(a) s...,1. typn: 

u, u, 
ng/• I ng/g 

eolutton '°" analyzed (c:,d) 

---------- --------
l.ll60 2380 

J l.0640 ZIZO 
":I" 0.9810 19&0 

G.004ci.- 4.0 
0.0078, 7.1 
1.973• 1770 

11.904- U300 

II• 1111ple 
.az • ,...,1 •• dupltcat• 
13 • ....,1e + Tc:/U aptke . 
15 • procedural blank 
16 • procedural blank • Tc/U 1Ptke 
* lot Nip 1 H t II the 50& but ' reported for QC purpoat 

(b) uni ta of • Lit dry eoll except for ·15 and -H ....,1 .. (blank/blank eplke) •It• of lll.i lnc:ludea 51 or IOI addlttc111 dll, 
(c:) leachate eonc:antrattOII c:orncted for preparation dilution factor and additional dilution for analyet1 (51 or IOl). 
(d) ·13 rtpOrted tn untt, of ng/g: ·II rtpOrted tn ng . 

u. U, 
ftfl/1 ,pike .,,..., 

recov•rr, I 
(d) (e,, 

----------·--

1.11 17 

7.15 'f'.\.2> 

(e) Recovery• [Spiked S...,le]/([S...,le)+[Splke]) 
(f) Despite poaltlve walun abtalned for Tc:, onlJ aptke 1111pla had an obNrvablt Tc peak. Values >LLD are due to an tncreaNd blcqround 

ab1erved for aoll dlgeatate 1111plea. · 
(g) For blank aplke, [U] In diluted 1111pl1 approached LLD. 
(h) total uranh• activity calculated uatn, natural teotoplc: abundance for aoll leachate [U] c ZOO ppb: pCI • (U]*0.OO0Ul/0.411 
Dl• 0.tec:tlon ll• lt ta dependent on 1111ple •lght and dilution vol ... C•• footnote C). 

\~""-'- - \.) 

~\<>---.\::. ~\>"'f e °L>\t~ ~ .g - l\. o 

,..~S 

u, ~ 
pCl/1 (total), <fll.\\y. C\3 

drJ eoll ~ 
(h) ...!._ 

------------ t..N 1.1-~ 
1.5-~ ~~ 
1.4-;;J~ -
o.o-~ r.,.,,j 

1/A ~ 
1.2-"T -~ 

u, 
22.1-~ 



TAIL( 9: ICP-HS ANALTSIS DATA FOR TASKS 2 I 4 
. 506 19 . 

Sptke recovery valun correc:ted for contrtbutton1 fra blank or 1aple 

PNL aaple 
I.D. lhaber 
' (a) . 

DRY 
WEIGHT 

\<'"t,"? _________________ -------· 
. (I 9Z-003Ql-11 't 1.0115 

IZ-00306-IZ., l.0223 
IZ-00306-13 • l.OZ0S 
92-00306-15-" 1/A 
92-00306-16 ,,._ I/A 

_,. IZ-00358-11 "° l. l6Zl 
00 tZ-00921-llK l .1151 

. "' ,\z,.¼ \ 
(1) Sapia typea: 
II• 1aple • 
IZ • 1aple, duplicate 
13 • 1aple + Tc/U aptke 

DILUTIOI JCP/NS 
FACTOR Ailllpla 

(b) . lo. 

" --------- ~------2007.1 \O I 
1991.J ,.:. I 
1999.1 ,o 10 
1000.0 5 4 
1000.D S J 
894.1 S 1Z 

1199.0 \0 14 

Tc-99, 
ng/•1 

solution 
analyzed 

0.001" 
o.oos:t.001, 

0.0114-
0.00IZ..-
0.0084,. 

o.01at. 004, 
0.0041 

Tc-99, 
ng/g 
1011 
(c.dl 

Tc-99, 
ng/g 

spiked 
(d) 

~.:1~0 
10.0-
22.1' 7 .I 
l.Z 4' 

•.• , 1.0 
t.Z 
7.8 .... 

Tc-99, Tc-99, 
1ptk1 pCt/g. 

rec:overy. ~ dry 1011 
(e.f) (f) 

~\ ...,.*. 
l7ab5 

386 
20 

142 
16QUO 

132 

u. 
ng/•1 

solution 
analyzed 

iiTI,1860· 
l.0640 
0.9810 
0.0040' 
D.0078.,. 
1. 973-

11.984 -

u. 
ng/g 
aoll 

(c,d) 

2380 • 
2120, 

u. u. 
ng/g ,pike 

spiked rec:overy, I 
(d) (e.g) 

1960, 7 .71 17 
4.0 ... 
7.8- 7.95 ''1.~·19" 

1770, ~ L 
32300- ,htfl.S 

·-

u. -..._o 
pCl/1 (total). \ ~ii: 

dry aoll 6)\\l.." ~ 
(h) -&:. 

------------ ...,.0 1,7..:'l(" - -2 

l.S7R }-'Y 
1.4-')' ~ -
0,0-l.CS' 0.. 

1/A c:r--, 
1.z-~ 

. · 22.1-:s 

85 • procedural blank . \ 
II. proc:ecllr•l blank • tc/U apike c::.._ \_ a,_ ~,, l~~~~~ \<- - ..\-~!:> ~~(;, csc,...~\.~ 
• lot 1apln In the S06 but~ for QC purpoHI ~~\r- ·"• oo ".,_" >l ..:;J "''('-. '- "'- • • , 

· · · ' '\.;)- oo·~o<=- l~o\~cu ~ '°\;}_-oc~'& '& l~o\'5 ~') "-~ ~~ --.'(\._ ~"'-"~ 
(b) uni ta of rtt./1 dry sotl except for -JS and -II 1Mpln (blank/blank spike) WIits of 111.: Includes 51 or lOX addttlon dll. ~ ~(>, 
(c) leachate concentration correc:ted for preparation dilution factor and 1ddltlonal dilution for analyala (51 or IOI). 
(d) -83 reported In unit• of ng/g: -N r9p0rted In ng 
(e) Recovery• [Spiked Saple]/([Saple]+[Splke]) 
(fl Despite positive values .obtained for Tc. only spike ~1•• hlct an observable Tc peak. Values >LLO are due to an Increased blckgNlllld 

ob11rved for soil dlgeatata aaplea. ·, · ' 
(g) For blank spike, (U] In diluted aaple approached LLD. 
(h) total uranl• activity calculated using natural Isotopic abundance for 1011 leachate [U] c 200 ppb: pCI • [U)*0.000336/0.411 
Dl• Detection ll• lt 11 dependant on 1Mpl1 wight and dilution vol ... (IN footnote C) . 

u 

-\-' .}~.f:>- to~-~":;).\~ i.c> 
=l ·b 

~ ~ t.--~ ~ .&-\.\. 
:J -C\~ 

\...> _:l.::..~.:..8::..·..::.o_-_-.l._\J._o__ i l.:io = \ \. b ~ 
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DATA VALIDATION SUPPORTING DOCUMENTATION 
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}tH i C.!& EN-SPP-002, Rev. 1 

VOLATll.E ORGANIC DATA VALIDATION CHECKLIST-FORM A-1 

PROJECT: REVIEWER: - DATE: i t/1/o/ 2,,. 

LABORATORY: CASE: 

1. DAT A PACKAGE COMPLETENESS 

Review the data package for completeness and check off the items below. If any data review 
elements are missing contact the laboratory for submittal. 

Data Package Item 

Case Narrative 
Data·· Summary 
Chain-of-Custody 
QC Summary 

Surrogate report 
MS/MSD report 
Blank summary report 
GC/MS tuning report 
Internal standard summary report ... 

Sample Data 
Sample reports 
TIC reports for each sample 
RIC reports for all samples 
Raw and corrected spectra for all detected results 

Present'?: 

Raw and corrected library search data for all reported TIC 
Quantitation and calculation data for all TIC 

Standards Data 
Initial calibration report 
RIC and quantitation reports for initial calibration 
Continuing calibration reports 
RIC and quantitation reports for cont. calibrations 

. Internal standard summary report 
Raw QC Data 

Tuning report, spectra and mass lists 
Blank analysis reports 
TIC reports for all blanks 
RIC and qu~titation reports for blanks 
Raw and corrected spectra for all detected results in blanks 
Raw and corrected library search data for all reported TIC 

Al-1 

Yes No 

/ 
/ 

/ 

/ 
/ 

'7 
7 
L-. 

/ , 

/ 

T 
/ 
/ 

L 
/ 

/ -/ 

7 
/ 

7 
/ 

/ 
-r-
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NIA 



Data Package Item Present?: 

Quantitation and calculation data for all TIC 
MS/MSD report forms 
RIC and quantitatio~ reports for MS/MSD 

Additional Data 
Moisture/% solids data sheets 
Reduction formulae 
Instrument time logs 
Chemist notebook pages 
Sample preparation sheets 

2. HOLDING TIMES 

Yes 

/ 

:~ 

No NIA 

7 

./ 

./ 

/ 
7 

/ 

Complete the holding time summary form listing all samples and dates of collection and analysis. 

Were all samples analyzed within holding time? 0, No NIA 

ACTION: If any holding times were exceeded, but not by greater than a factor of two, qualify 
associated samples as estimated (J for detects or UJ for nondetects), otherwise reject all nondetects 
(R) and qualify all associated deteets as estimated (J). 

3. INSTRUMENT CALIBRATION, TUNING AND PERFORMANCE CHECKS 

3.1 GCIMS TUNING AND PERFORMANCE CHECKS 

Is a bromofluorobenzene tune report present for each applicable 12-h period? 
-----, 
~ No NIA 

Do all tunes on all instruments meet the tuning criteria? "" Q No NIA 

Do all tunes on all instruments meet the expanded criteria? Yes No Q 
Has the laboratory made any calculation or transciption errors? Yes @ NIA 

Have the proper significant figures been reported? ® No NIA 

ACTION: If the mass calibration is out of specification but within the expanded criteria, qualify 
associated data as estimated (J for detects or UJ for nondetects). If all tuning criteria are missed, 
qualify all associated data as unusable (R). 

3.2 INITIAL CALIBRATION 

Is an initial -calibration report provided for all 
instruments? 

Are all RSD values s 30% (2188 SOW)? 

Are all RRF values ~0.05 (2188 SOW)? 

Al-2 

~ No NIA 

@ No NIA 

@fl§ NIA 
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Are all applicable RSD values ~20.S% (3/90 SOW)? 

Are all applicable RSD values ~40% (3/90 SOW)? 

Are all applicable RRF values within SOW limits (3/90 SOW)? 

Are all erratic performance compound RRF values ~0.01 (3/90 SOW)? 

Yes 

Yes 

Yes 

Yes 

No ~ 
No @ 
No ~ 
No @ 

ACTION: With the exception of compounds that exhibit erratic performance and making allowances 
for up to two TCL compounds, if any RRF value is out of specification qualify all detected results for 
the particular compound as estimated {J) and all nondetects as unusable (R). Making allowances for 
up to two TCL compounds, if any RSD value is out of specification qualify all associated data as 
estimated (J for detects or UJ for nondetects). 

3.3. CONTINUING CALIBRATION 

Is a continuing calibration repon.present for all 12-h periods 
in which associated samples were analyzed'? 

Are all .RRF values ~0.05 (2188 SOW)? 

Are all %D values S:25% (2188 or 3190 SOW)? 

Are all %0 values S:40% (3190 SOW)'? 

Are all RRF values within SOW limits (3190 SOW)'? 

Are all erratic performance compound RRF values ~0.01 (3190 SOW)'? 

@s 

~ 
@ 
Yes 

Yes 

Yes 

No NIA 

No NIA 

No NIA 

No @ 
No @. 
No &A 

ACTION: With the exception of compounds that exhibit erratic performance and making allowances 
for up to two TCL compounds, if any RRF value is out of specification qualify all associated detected 
results as estimated and all nondetects as unusable (R). Making allowances for up to two TCL 
compounds, if any %D is out of specification, qualify all associated results as estimated (J for detects 
or UJ for nondetects). 

4. BLANKS 

4.1 LABORATORY BLANKS 

Has the laboratory conducted a method blank analysis per matrix 
for every 12-h period in which samples were analyzed? 

Are TCL compounds present in the laboratory blanks? 

@ No 

@ No 

NIA 

NIA 

ACTION: Qualify all sample results .S.10 time the highest blank concentration for the common 
laboratory contaminants, as nondetects (U) or at the SQL if the result is < CRQL. Qualify all 
remaining sample results .s_5 times the blank concentration in similar fashion. 

Al-3 
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4.2. FIELD BLANKS 

Aie TCL compounds present in the field blanks? Yes No @ 
ACTION: Qualify all detected sample results .s_S times the amount in any valid field blank as 
nondetects (U) and note the field blank results in the validation narrative. 

S. ACCURACY 

S.1 SURROGATE/SYSTEM MONITORING COMPOUND RECOVERY 

Are any surrogate recoveries out of specification? 

Are any surrogate recoveries < 10%? 

Are any method blank surrogate recoveries out 
of specification? 

Yes @ NIA 

Yes @ NIA 

Yes @ NIA 

ACTION: Qualify all associated sample results as estimated (J for detects or UJ for nondetects) for 
surrogates out of specification but > 10%. Qualify all associated positive sample results as estimated 
(J) and all nondetect results as unusable (R) for all surrogates below 10%. If method blank surrogates 
are out of specification and the associated sample surrogates are acceptable no qualification is 
necessary, however, the laboratory should be contacted for an explanation. 

5.2 MATRlX SPIKE RECOVERY 

Has an MSIMSD analysis been conducted per matrix 
in ti,e sample group? 

Are MSIMSD recoveries within specification? 

Are there any calculation errors? 

~ No NIA 

S-uu~/ @ No NIA 

Yes (§_) NIA 

ACTION: If an MSIMSD analysis has not been conducted contact the laboratory for an explanation. 
Review the MSIMSD recoveries in conjunction with other QC data such as surrogate recoveries and 
note the results in the validation narrative. If MSIMSD recoveries are out of specification and sample 
concentration is > 5 times the spike concentration, no qualification is required, otherwise qualify 
results as follows: Qualify positive results for the specific class of compound (aromatics and non­
aromatics) as estimated (J) in all samples if associated surrogates are also out of specification. The 
qualification shall only be done on samples of similar matrix as the MSIMSD samples. If it is 
determined from the review that only the spiked samples are affected by low recoveries, qualify only 
the results for the spiked sample as described above. If it is determined from the review that out of 
specification MS/MSD recoveries are indicative of systematic problems in the laboratory such as 
sample preparation or sample-specific matrix interferences this must be noted in the validation 
narrative along with the potential affect on the sample results. 

Al-4 



S.3 PERFORMANCE AUDIT SAMPLES 

Are the performance audit sample results 
within the acceptance limits? 

-

Yes No 

ACTION: Note the results of the performance audit sample in the validation narrative. 

6. PRECISION 

6.1 MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

Are RPO values within specification? 

Are there any calculation errors? 

(!3} No 

Yes~ 

NIA 

NIA 

ACTION: Review the MSIMSD results in conjunction with other QC data such as field duplicates 
and note the results in the validation narrative. If MSIMSD RPDs are out of specification and sample 
results are > SxCRQL qualify positive results for the specific class of compound (aromatics and non­
aromatics) as estimated (J). If it is determined from the review that out of specification MSIMSD 
results are indicative of systematic problems in the laboratory such as sample preparation or sample­
specific matrix interferences this must be noted in the validation narrative along with the potential 
affect on the sample results. · 

6.2 FIELD DUPLICATE SAMPLES 

Are field duplicate RPO values acceptable? Yes 

ACTION: Note the results of the field duplicate samples in the validation narrative. 

6.3 FIELD SPLIT SAMPLES 

Are field split RPO values acceptable? Yes 

ACTION: Note the results of the field split samples in the validation narrative. 

7. SYSTEM PERFORMANCE 

7 .1 INTERNAL STANDARDS PERFORMANCE 

~ L.v--vt,<, l;V \.Jl,U..,t z 
No ~ 

No ~ 

Are any internal standard area counts outside the 
acceptance limits? 

Are retention times for any internal standard outside the 

Yes €°) NIA 

~ ~.J 3 
± 30 second windows established by the most recent calibration check? @ No NIA 

ACTION: If the area counts are outside the acceptance limits qualify all associated results as 
estimated (] for detects or UJ for nondetects). If it is determined from the review that out of 
specification area counts and relative retention times are indicative of systematic problems within the 
laboratory the reviewer may consider rejection of all affected sample data (R). 
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8. COMPOUND IDENTIFICATION AND QUANTITATION 

8.1 COMPOUND IDENTIFICATION 

Aie detected compounds within ±0.06 relative retention time units of the 
associated calibration standard? <!3 No NIA 

Aie all ions at a relative intensity of ~ 101 in the standard spectra present in~ 
sample spectra? . ~ No NIA 

Do the relative intensities between the standard and sample 
spectra agree within 20%? 

Have all ions > 10% in the sample spectra that are not present 
in the standard spectra been reviewed for possible 
background contamination? 

Are molecular ions present in the reference specrum present 
in the sample spectrum? 

@ No 

@ No 

~ No 

NIA 

NIA 

NIA 

AC_TION: If compound identification is in error and retention time and mass spectral criteria are 
exceeded qualify all affected positive results as unusable (R). If cross-contamination between analyses 
is suspected, qualify affected data as unusable {R). Note the results in the validation narrative. · 

8.2 REPORTED RESULTS AND QUANTITATION LIMITS 

Has the laboratory used the correct RRF values and internal 
standard(s) for quantitation? 

Are results and quantitation limits calculated properly? 

Has the laboratory reported the sample quantitation limits 
within SxCRQL values? 

Yes 

Yes 

No NIA J 
~ C,{:YIA, 1wu,.,q- l/. 

® NIA 

0 No NIA 

ACTION: If the results and quantitation limits are in error contact the laboratory for clarification and 
note in the validation narrative. 

8.3 TENTATIVELY IDENTIFIED COMPOUNDS (TIC) 

Has the laboratory conducted a spectral library search on 
all candidate TIC peaks in accordance with the analytical SOW? 

Has the laboratory properly identified and coded all TIC? 

@ No NIA 

Yes No @ 
ACTION: If the laboratory has failed to search the minimum number of TIC peaks in the 
chromatogram contact the laboratory for submittal of the required data. Qualify as nondetects (U) all 
TIC compounds present in samples and blanks using the review criteria specified in the validation 
requirements. If TIC identification is in error sample results should be qualified as nondetects (U) or 
unusable (R). If TIC identifications are judged valid, qualify the results as presumptive and estimated 
(JN). 

Al-6 
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9. OVERALL ASSESSMENT AND SUMMARY 

Has the laboratory conducted the analysis in accordance 
with the analytical SOW? 

Were project specific data quality objectives met for 
this analysis? 

Sn [-u~'U IM~tU-5 
Yes @ N/A 

~ No NIA· 

ACTION: Summarize all the data qualifications recommended in the foregoing sections, and 
complete the data validation narrative according to the requirements of Section 10.0 of the data 
validation requirements. 

Al-7 
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SDG: 'l, REVIEWER: (! ),uAPM DATE: u /q IPi-'2- PAGE OF 

COMMENTS: \JOtA11iri l ~lf 6rti 1 IC'~ 

PREP. ANALYSIS 
FIELD ANALYSIS DATE DATE DATE HOLDING HOLDING 
SAMPLE ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER 
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9613~9;' .. z l'-17 
u IPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
-------· ~ -. -• i 

Lal) Nama:BA'l'TELLE-PNL Contract:---­

SAS _No.: -

I B01SH1 -1 . 
2(1o -lJ·50P,, ~jf?-S- · · 

LaD Coda: --- case No.: 
• ~ .Ltt 

SDG No. : ----- 1 

Matrix: (soil/water) SOIL Lal) Sample ID: 92-00358 

Sample wt/vol: 0.9431 (g/mL) G Lal) File ID: >VB404 

I.Aval: (low/mad) LOW 

I Moi• tura: not dee. 3.3 

Column: (pack/cap) CAP 

Data Received: 10/11/91 

Data Analyzed: 10/14/91 

Dil~tion Factor: 1.00000 

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

74-87-3---------Chloromethana 55. 
74-83-9---------ercmomethane 55. 
75-O1-4---------Vinyl Chloride 55. 
75-oo-3---------Chloroethane 55. 
75-O9-2---------Methylene_ Chloride ~ 2-8-. 
67-64-1---------Acetcne 28. 
75-15-o---------carbcn Disulfide 27. 
75-35-4---------l,l-Dichloroathene 27. 
75-34-3---------1,1-oichlcrcethana 27. 
54O-59-0--------1,2-oichloroethana_(total)_ 27. 
67-66-3---------Chloroform 27. 
l07-O2-2--------1,2-oichl0r0ethana 27. 
78-93-3---------2-Butancne 35. 
71-SS-6---------1,l,l-Trichloroethane 8. 
56-23-s---------carbcn Tetrachloride 27. 
10e-os-4--------vinyl Acetate 55. 
75-27-4---------eromcdichloromathana 27. 
78-87-5---------l,2-Dichlcropropane 27. 
10O61-Ol-5------cis-l,l-Cichlcrcpropena 27. 
79-O1-6---------Trichloroethene .. 27. 
124-48-1--------Dibrcmochloromethane 27. 
79-0O-s---------1,1,2-Trichloroathane 27. 
71-43-2---------eenzene 27. 
lO06l-O2-6------trans-l,3-Dichlorcpropene_ 27. 
1s-2s-2---------er0m0f0rm 27. 
lOB-10-1--------4-Methyl-2-pentancne 55. 
591-78-6--------2-Haxanone 55. 
127-18-4--------Tetrachloroathane 27. 
79-34-5---------1,1,2,2-Tetrachloroethane_ 27. 
108-88-3--------Toluene 2.. 2+. 
1oe-90-1--------Chl0r0benzane 27. 
10O-41-4--------Ethylbenzene 27. 
1OO-42-s--------styrene 27. 
lll-O2-7--------Xylene (total) 27. 

Q 
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u 
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~ 
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u 
u 
u 
u 
u 
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~Q13 
DATA QUALIFICATION SUMMARY- FORM B-7 Id{ 

SDG: ~lb { t:y.,_ t/ I REVIEWER: li I DATE: l t h I q ,z_ I PAGE-±or=b , 

,11dMi)P/2 
V 
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96 ~ 349? .. 2 P'l9 
ll EPA SAMPLE NO. 

VOU.TILZ ORGANICS ANU.YSIS DATA SHEET -------· 
I t'l.1-?f.-"@6 15 J~ n s tab Name:BA'l'TELLE-PNL Contract:-----

• 
tab Code:----- C&aa No. : ---- SAS -Ho. : ---- SDG Ho.:------

Matrix: (soil/water) SOIL ~ Sample ID: 92-00306 

Sample wt/vol: 1.121 (CJ/al.) G ~ Pile ID: >VB408 

Leval: (lov/mad) LQW 

, Moisture: not dee. 3.0 

Column: (pack/cap) CAP 

Data Raceiv~d: 10/08/91 

Cat• An,lyzed: 10/14/91 

Dilution Factor: 1.00000 

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

74-87-3---------Chloromethane 46. 
74-83-9---------aromcmethane 4 6. 
75-01-4---------Vinyl Chloride 46. 
75-00-3---------Chl=roethane 46. 
75-09-2---------Methylene_Chlcride 23. 
67-64-1---------Acetone 83. 
75-lS-o---------carbon Disulfide 23. 
75-35-4---------1,l-Oichloroath•n• 23. 
75-34-3---------l,l-Oichloroathana 23. 
540-59-0--------1,2-oichloroethene_(total)_ 23. 
67-66-3---------Chloroto:rm 23. 
101-02-2--------1,2-Dichloroethane 23. 
78-93-3---------2-Butanone 53. 
71-55-6---------1,1,1-Trichlcrcethane 7. 
56-23-s---------carbon Tetrachloride 23. 
1oa-os-4--------vinyl Acetate 46. 
75-27-4---------aromodichlorcmethane 23. 
,a-a,-s---------1,2-Dichloropropane 23. 
10061-0l-S------cis-l,3-Dichlcroprcpena 23. 
79-01-6---------Trichloroethene "- 23. 
124-48-l--------Dibromochloromethane 23. 
79-oo-s---------1,1,2-Trichloroethana 23. 
71-43-2---------Benzane 23. 
10061-02-6------trans-l,3-0ichloropropana_ 23. 
75-25-2---------aromo!orm 23. 
1oa-10-1--------4-Methyl-2-pentanona 4 6-. 
591-78-6-•------2-Hexanone 46. 
127-18-4--------Tetrachloroathene 23. 
79-34-5---------1,1,2,2-Tetrachloroethane_ 23. 
108-88-3--------Toluene z;. M. 
108-90-7--------Chlorobenzene 23. 
100-41-4--------Ethylbanzane 23. 
100-42-s--------styrene 23. 
133-02-7--------Xylene (total) 23. 

Q 
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lA EPA SAMPLE NO. 

VOX.-.TILE ORGANICS ANALYSIS DATA serr -------· 
I.ab Naae:BA'rl'ELLE-PNL Contract:----- I B015Jil CUP · 1 J 

?{Gr 6--;Jo f3 2"j>1-J c, , 5 . rJJ 

Lab Code:------ case No.: SAS No.: -- SDG No.: ----- iCJ,12,M 
Matrix: (soil/water) SOIL Lal:I Sample IC: 92-00J58DUP 

Sample wt/vol: 1.0080 (g/ml.) C Lal:I Fila ID: >VB405 

Level: (low/med) LOW 

I Moisture: not dee. 3.3 

Column: (pack/cap) CAP 

·oate Received: 10/11/91 

Data Analyzed: 10/14/91 

Dilution Factor: 1.00000 

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

74•87-3---------Chlcrcmethana 
74-83-9---------Brcmo~ethane 
75•O1-4---------Vinyl Chloride 
75-oo-J---------Chlcroethana 
75•O9-2---------Methylene_Chlcride 
67•64-1---------Acetone 
75-15-o---------carbon Disulfide 
7S-35-4---------1,1-oichl0r0athane 
75•34-3---------1,1-oichlcroathana 
54O-59•0--------1,2-oichl0r0ethene_(t0tal)_ 
67-66-3---------Chlcrcfcrm · 
101-O2-2--------1,2-Dichl0r0ethane 
78-93-3---------2-Butanone 
71-55-6---------l,l,l-Trichloroethane 
56-23-s---------carbon Tetrachloride 
10e-O5-4--------Vinyl Acetate 
75-27-4---------ercmodichlcrcmethane 
78•87-s---------1,2-oichloroprcpane 
l0O6l-Ol-s------cis~1,J-Dichl0r0pr0pene 
79-O1-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-oo-s---------1,1,2-Trichlorcethana 
71-43-2---------eenzene 
10O61-O2-6------trans-l,3-Dichloroprcpena_ 
1s-2s-2---------ar0m0t0rm 
10e-10-1--------4-Methyl-2-pentanone 
591-78-6--------2-Hexancne 
127-18-4--------Tetrachloroethena 
79-34-5---------1,1,2,2-Tetrachlcroethane_ 
108-88•3•-------Tcluene 
108-90-7--------Chlcrcbenzene 
100-41-4--------Ethylbenzene 
10O-42-s--------styrene 
133-O2-7--------xylene (~0tal) 

FORM I VOA 

79 

51. 
51. 
51. 
51. 
26. 

2G:1rh 

g 

I 

26. 
26. 
26. 
26. 
26. 
26. 
35. 
26. 
·&V. 
51. 
26. 
26. 
26. 
26. 
26. 
26. 
26. 
26. 
26. 
Sl. 
51. 
26. 
26. 
H': 
26 •. 
26. 
26. 
26. 

.-_:_··-:·-1 . 
•• •• • , -❖ 
.. ••,• 
··= ·.•··: 

.· .. .. ·. ; 

Q 

u 
tr 
u 
u 
u 
'tl,8,-

u 
u 
u 
u 
u 
u 
cfB" 

-e-
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
~ 
u 
u 
u 
u 

1/89 Rev. 

: ... , 

···-



... 

, . . . . 

, 

CJ6 ij3u9~, ? _r I , J l I .c.. !PA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DA'l'A SHU:'? -------· 1_·BLANx_l I.ab Nau: BA'l"l'ELLE-PNL Contract:---

• 
I.ab Code: --- Case No.: SAS Ho.: -- SDG No.:~--~--

Matrix: (soil/water) SOIL LU, Sample ID: BLANK 

sample wt/vol: 5 (CJ/mL) G >VB403 

Level: (low/mad) LQW 

I Moisture: not dac. 100 

Column: (pack/cap) CAP 

Date Received: 10/14/91 

Data Analyzed: 10/14/91 

Dilution Factor: 1.00000 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/lCg) ug/l<g 

74-87-3---------Chloromethana 10. 
74-83-9---------Bromometnana 10. 
75-0l-4---------vinyl Chloride 10. 
75-00-3---------Chloroathane 10. 
75-09-2---------Methylene_Chloride s. 
67-64-1---------Acetone ~ 
1s-1s-o---------carbon Disulfide ;I • 

75-35•4---------1,1-cichloro•~h•n• 5. 
75-34-3---------l,l-Dichloroethane s. 
S40-S9-o--------1,2-oichloroathene_(t0tal)_ s . 
67-66-3---------Chloroform s. 
101-02-2--------1,2-0ichloroethane 5-
78-93-3---------2-Butanone c10. 
11-ss-6---------1,1,1-Trichloroathane iJ • 

56-23-5---------carbon Tetrachloride s. 
108-05-4--------Vinyl Acetate 10. 
75-27-4---------Bromodichloromethana s. 
1a-a1-s---------1,2-oichloropropana 5. 
10061-01-S------cis~l,3-0ichloropropene s. 
79-0l-6---------Trichloroethene , s. 
124-48-1--------Dibromochlorcmethana s. 
79-oo-s---------1,1,2-Trichl0r0ethane s. 
71-43-2---------Benzene s. 
10061•02-6------trans-1,J-Dichlorcpr0pene_ 5. 
1s-2s-2---------Bromotorm s. 
10a-10-1--------4-Mathyl-2-pantanona 10. 
591-78-6--------2-Haxanona 10. 
127-18-4--------Tatrachloroathena 5. 
79-34-5---------1,1,2,2-Tetrachloroathane_ s. 
10a-ss-J--------Toluena s. 
108-90-7--------chlorobenzana s. 
100-41-4--------Ethylbanzena s. 
100-42-s--------styrene s. 
133-02-7--------Xylena (total) s. 

Q 
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. lA IPA SAMPLE NO • 

VOU.'l'ILE ORGANICS ANALYSIS DA'l'A SUE'l' -------· . 

I B015G9 DU? I 1 

'1l(p -8 -5pB i5,~ -/ i -5 0-contract:---
• -

LG Coda: --- C&•• Ho.: --- SAS No . :---- SDG No. : ------

Matrix: (aoil/vater) SOIL Lal) Sample ID: 92•00306 00 

Sample wt/vol: 1.129 (g/llL) G Lal) File ID: >VB409 

Level: (low/med) LOW 

% Moisture: not dee. 3.0 

Colu.mn: (pack/cap) CAP 

Date Received: 10/08/91 

Date Analyzed: 10/14/91 

Dilution Factor: 1.00000 

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

74-87-3---------Chloromathana 46. 
74-83-9---------Bromomathane 46. 
75-01-4---------Vinyl Chloride 46. 
75-00-3---------Chloroethane 46. 
75-09-2---------Methylene_Chloride 23. 
67-64-1---------Acetone 110. 
1s-1s-o---------carb0n Disulfide 23. 
75-3S-4---------1,1-Dichloroethene 23. 
75-34-3---------1,l-Dichloroethane 23. 
540-59-0--------1,2-Dichloroethene_(total)_ 23. 
67-66-3---------Chloroform 23. 
101-02-2--------1,2-oichlorcethane 23. 
78-93-3---------2-Butanona l8. 
71-ss-6---------1,1,1-Trichloroathana lJ/ ;;: 56-23-s---------carbon Tetrachloride 
108-0S-4--------Vinyl Acetate 46 • . 
7S-27-4---------Bromodichloromethane 23. 
78-87-s---------l,2-Dichloropropana 23 • 
10061-01-s------cis-l,3-Dichloropropene 23. 
79-0l-6---------Trichloroethene 23. 
l24-4B-1--------Dibr0m0chl0r0methane 23. 
79-00-s---------1,1,2-Trichloroethane 23 •. 
71-43-2---------Benzene 23. 
10061-02-6------trans-l,3-Dichloropropene_ 23. 
75-25-2---------Bromoform 23. 
1oa-10-1--------4-Mathyl-2-pantan0ne 46. 
591-78-6--------2-Hexanone 46. 
127-18-4--------Tetrachloroethen• 23. 
79-34-5---------1,1,2,2-Tetrachloroethane_ 23. 
108-88-3•-------Toluene 23. 
lOB-90-7--------Chlorcbenzene 23. 
100-41-4--------Ethylbenzene 23. 
100-42-s--------styrene 23. 
lJJ-02-1--------xylene (total) 23. 
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Data Package Item 

RIC and quantit.ation reports for MS/MSD 
Additional Data 

Moisture/~ solids data sheets 
Reduction formulae 
Instrument time logs 
Chemist notebook pages 
Sample preparation sheets 

2. HOLDING TIMES 

Were all samples extracted within holding time? 

Were all samples analyzed within holding time? 

Present'?: Yes No 

/ -
I - 7 

7 
7 :z 

~ No 

~ No 

NIA 

NIA 

NIA 

ACTION: If any holding times were exceeded, but not by greater than a factor of two, qualify 
associated samples as estimated (J for detects or UJ for nondetects), otherwise reject all nondetects 
(R) and qualify all associated detects as estimated (J). 

3. INSTRUMENT CALIBRATION, TIJNING AND PERFORMANCE CHECKS 

3.1 GCIMS TUNING AND PERFORMANCE CHECKS 

Is a DFTPP tune repon present for each applicable 12h period? 

Do all tunes on all instruments meet the tuning criteria? 

Do all tunes on all instruments meet the expanded criter~a? 

Has the laboratory made any calculation or transciption errors? 

Have the proper significant figures been reponed? . 

@ 

f[i, 

Yes 

Yes 

@ 

No NIA 

No NIA 

No .@ 

@ NIA 

No NIA 

ACTION: If the mass calibration is out of specification but within the expanded criteria, qualify 
associated data as estimated (J for detects and UJ for nondetects). If all tuning criteria are not met, 
qualify all associated data as unusable (R). 

3.2 INITIAL CALIBRATION 

Is an initial calibration repon provided for all 
instruments? 

Are all RSD values s 30% (2188 SOW)? 

Are all RRF values :2! 0.05 (2188 SOW)? 

Are all applicable RSD values s20.5% (3/90 SOW)? 

Are all applicable RSD values S40% (3/90 SOW)? 

A2-2 
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SEMI-VOLATil..E ORGANIC DATA VALIDATION CHECKLIST-FORM A-2 

PROJECT: REVIEWER: 

CASE: 

SAMPLES/MA TRIX: 

1. DATA PACKAGE COMPLETENESS 

Review the data package for completeness and check off the items below. 
elements are missing contact the laboratory for submittal. 

Data Package Item 

Case Narrative 
Data Summary 
Chain-of-Custody 
QC Summary 

Surrogate report 
MS/MSD report 
Blank summary report 
GC/MS tuning report 
Internal standard summary report 

Sample Data 
Sample reports 
TIC reports for each sample 
RIC reports for all samples 
Raw and corrected spectra for all detected results 

Present?: 

Raw and corrected library search data for all reported TIC 
Quantitation and calculation data for all TIC 

Standards Data 
Initial calibration report 
RIC and quantitation reports for initial calibration 
Continuing calibration reports 
RIC and quantitation reports for cont. calibrations 
Internal standard summary report 

Raw QC Data 
T:uning report, spectra and mass lists 
Blank analysis reports 
TIC ~ports for all blanks 
RIC and quantitation reports for blanks 
Raw and corrected spectra for all detected results in blanks 
Raw and corrected library search data for all reported TIC 
Quantitation and calculation data for all TIC 
MS/MSD report forms 

A2-l 

SDG· c · 
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If any data review 

Yes No 

/ . 
7 

/ 

/ 
-r 
/ 
.L. 
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/ 
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/ 
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/ 
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/ 
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./ 
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/ 
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7 
/ 
/ 

/ 
./ 
/ 

7 

NIA 



Are all applicable RRF values within SOW limits (3/90 SOW)? Yes No @ 
l Are all erratic performance compound RRF values ~0.01 (3/90 SOW)? Yes No GiA 

ACTION: With the exception of compounds that exhibit erratic performance and making allowances 
for up to four TCL compounds or surrogates, if any RRF value is out of specification qualify all 
detected results for the particular compound as estimated (J) and all nondetects as unusable (R). 
Making allowances for up to four TCL compounds or surrogates, if any RSD value is out of 
specification qualify all wociated data as estimated (I for detects or UJ for nondetects). 

3.3. CONTINUING CALIBRATION 

Is a continuing calibration report present for all 12-h periods 
in which associated samples were analyzed? 

Are all RRF values ~0.05 (2188 SOW)? 

Are all % D values s 25 % (2/88 or 3190 SOW)? 

Are all %D values S40% (3190 SOW)? 

Are all RRF values within SOW limits (3/90 SOW)? 

Are all erratic performance compound RRF values . ~0.01 (3190 SOW)? 

@ 

~ 
Yes 

Yes 

Yes 

Yes 

No NIA 

No NIA 

® NIA 

No (_1§ 
No cS 
No ~ 

ACTION: With the exception of compounds that exhibit erratic performance and making allowances 
for up to four TCL compounds or surrogates, if any RRF value is out of specification qualify all 
associated detected results as estimated and all nondetects as unusable (R). Making allowances for up 
to four TCL compounds or surrogates, if any %D is out of specification, qualify all associated results 
as estimated (J for detects or UJ for nondetects). 

4 . . BLANKS 

4. 1 LABORATORY BLANKS 

Has the laboratory conducted a method blank analysis per matrix 
for every extraction batch? 

Are compounds reported in the laboratory blanks? 

@ No 

@ No 

NIA 

NIA 

ACTION: Qualify all sample results < 10 times the highest blank concentration for the common 
laboratory contaminants, as nondetects (U) or at the SQL if the result is < CRQL. Qualify all 
remaining sample results < S times the blank concentration in similar fashion. 

A2-3 
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4.2. FIELD BLANKS 

Are compounds reported in the field blanks? Yes No ("9 
ACTION: Qualify all detected sample results ,S.S times the amount in any valid field blank as 
nondetects (U) and note the results of the field blanks in-the validation narrative. 

S. ACCURACY 

5.1 SURROGATE RECOVERY/SYSTEM MONITORING COMPOUND RECOVERY 

Are any surrogate recoveries out of specification? @ No 

Are any surrogate recoveries < 10%7 ~ No 

Are any method blank surrogate recoveries out 
@) of specification? Yes 

NIA 

NIA 

NIA 

ACTION: Qualify all associated data as estimated (J for detects and UJ for nondetects) if at least two 
semivolatile surrogates are out of specification. If any surrogate is below 10% recovery qualify 
associated detected results as estimated (J) and associated nondetect results as unusable (R). If 
metl1od blank surrogates are out of specification and associated sample surrogates are acceptable no 
qualification is required, however, the laboratory should be contacted for an explanation. 

5.2 MATRIX SPIKE RECOVERY 

Has an MS/MSD analysis been conducted per matrix 
in the sample group? 

Are MS/MSD recoveries within specification? 

Are there any calculation errors? 

&is' 

@ 
Yes 

No NIA 

No N/A 

~ NIA 

ACTION: If an MS/MSD analysis has not been conducted contact the laboratory for an explanation. 
Review tlle MS/MSD recoveries in conjunction with otller QC data such as surrogate recoveries and 
note the results in the validation narrative. If MS/MSD recoveries are out of specification and sample 
concentration is > S times the spike concentration, no qualification is required, otherwise qualify 
results as follows: Qualify positive results for the specific class of compound (aromatics and non­
aromatics) as estimated (J) in all samples if associated surrogates are also out of specification. The 
qualification shall only be done on samples of similar matrix as the MS/MSD samples. If it is 
determined from the review that only the spiked samples are affected by low recoveries, qualify only 
the results for the spiked sample as described above. If it is determined from the review that out of 
specification MS/MSD recoveries are indicative of systematic problems in the laboratory such as 
sample preparation or sample-specific matrix interferences this must be noted in the validation 
narrative along witll the potential affect on the sample results. 

A2-4 
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5.3 PERFORMANCE AUDIT SAMPLES 

Aie the results for the performance audit samples within 
the acceptance limits? Yes No @ 
ACTION: Note the results of the performance audit samples in the validation narrative. 

6. PRECISION 

6.1 MA TRIX SPIKE/MA TRIX SPIKE DUPUCA TES 

Are all RPD values within specification? 

Are there any calculation errors? 

@ No 

Yes@ 

NIA 

NIA 

ACTION: Review the MSIMSD results in conjunction with either QC data such as field duplicates 
and note the results in the validation narrative. If MS/MSD RPDs are out of specification and sample 
results are > 5xCRQL qualify positive results for the specific class of compound (aromatics and non­
aromatics) as estimated (J). If it is determined from the review that out of specification MS/MSD 
results are indicative of systematic problems in the laboratory such as sample preparation or sample­
specific matrix interferences this must be noted in the validation narrative along with the potential 
affect on the sample results. 

6.2 FIELD DUPLICATE SAMPLES 

Are field duplicate RPD values acceptable? Yes No @ 
ACTION: Note the results of the field duplicate samples in the validation narrative. 

6.3 FIELD SPLIT SAMPLES 

Are field split RPD values acceptable? Yes No (iii) 
ACTION: Note the results of the field split samples in the validation narrative. 

7. SYSTEM PERFORMANCE 

7 .1 INTERNAL ST AND ARDS PERFORMANCE 

Are any internal standard area counts outside the 
acceptance limits? 

Are retention times for any internal standard outside the 
± 30 second windows established by the most recent calibration check? 

Yes @ NIA 

~ ~ \;!,v\.llt,d' 

@ No NIA 

ACTION: If the area counts are outside the acceptance limits qualify all associated results as 
estimated (J for detects and UJ for nondetects. If it is determined from the review that out of 
specification area counts and relative retention times are indicative of systematic problems within the 
laboratory the reviewer may consider rejection of all affected sample data (R). 

A2-5 
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8. COMPOUND IDENTIFICATION AND QUAN'ItrATION 

8.r COMPOUND IDENTIFICATION 

Are detected compounds within ±0.06 relative retention time units of the 
associated calibration standard? 

Are all ions at a relative intensity of~ 10% in the 
standard spectra present in the sample spectra? 

Do the relative intensities between the standard and sample 
spectra agree within 20%? 

Have all ions > 10% in the sample spectra that are not present 
in the standard spectra been reviewed for possible 
background contamination? 

Are molecular ions in the reference spectrum present 
in the sample spectrum? 

@) 

6) 

@ 

Q 

0 

No NIA 

No NIA 

No NIA 

No NIA 

No NIA 

ACTION: If compound identification is in error and retention time and mass spectral criteria are 
exceeded qualify all affected positive results as unusable (R). If cross-contamination between analyses 
is suspected, qualify affected data as unusable (R). 

8.2 REPORTED RESULTS AND QUANTITATION LIMITS 

Has the laboratory used the correct RRF values and internal 
standards for quantitation? 

Are results and quantitation limits calculated properly? 

Has the laboratory reponed the sample quantitation limits 
within SxCRQL values? 

@ No 

@ No 

@ No 

NIA 

NIA · 

NIA 

ACTION: If the quantitation limits are in error contact the laboratory for clarification and note in the 
validation narrative. 

8.3 TENTATIVELY IDENTIFIED COMPOUNDS 

Has the laboratory conducted a spectral library search on 
all candidate TIC peaks in accordance with the analytical SOW? 

Has the laboratory properly identified and coded all TIC? 

~ No 

~ No 

NIA 

NIA 

ACTION: If the laboratory bas failed to search the minimum number of TIC peaks in the 
chromatogram contact the laboratory for submittal of the required data. Qualify as nondetects (U) all 
TIC compounds present in samples and blanks using the review criteria specified in the validation 
requirements. If TIC identification is in error sample results should be qualified as nondetects (U) or 
unusable (R). If TIC identifications are judged valid, qualify the results as presumptive and estimated 
(JN). 

A2-6 
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9. OVERALL ASSESSMENT AND SUMMARY 

Has the laboratory conducted the analysis in accordance 
with the analytical SOW? 

Were project specific data quality objectives met for 
this analysis? 

C3 No 

~ No 

ACTION: Summarize all the data qualifications and complete the data validation narrative as 
specified in Section 10.0 of the data validation requirements. 

A2-7 
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COMMENTS (attach additional sheets as n~): ~ , , , 

/✓ :)t v. l<-1 d- hY !U'.£1/VJL.i" 
(,, vl e,<J;,1,: 

'7 
&l'kwi 
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HOLDING TIME SUMMARY - FORM 8-1 

SDG: j REVIEWER: f, l1.1,1.,1Aiv DATE: / ///o/f~ 
COMMENTS: C:..PA1,1 1' 1./ , ./J 41. ; h 

~ 

PREP. 
FIELD ANALYSIS DATE DATE DATE HOLDING 
SAMPLE ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS 

.,,,/JI~ LJ I Si/OiJ, 10/t'f /q I 10//7/qJ I I /';< <./ /q I <t 
1i0!.~~q ~I/Dk 1014/41 ;n / 17111 ub<J/qJ /3 

tp -
,,, 

ANALYSIS 
HOLDING 
TIME, DAYS 

SR 
--;;~ 

PAGELOFL 

QUALIFIER 

1A...uA.i , 

i,1 _b-t,l(_ 

... -

-
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tv u 3Y9~' ·, · ·z , . .-oh . I ... ~, _b 
SOIL SEMIVOLATILE SURROGATE RECOVERY 

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

Lab Code:------- Case No.: -----­

Level:_ (low/med) LOW 

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

01 
02 
03 
04 
OS 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

EPA Sl S2 S3 
SAMPLE NO. (NBZ)t (FBP)f (TPH)t 

rmwwww-- ---- --- --SBLIOCl 82 80 82 
BOlSHl 76 78 74 
BOlSHl 0 84 82 88 
B015H1MS 84 82 88 
B015H1MSO 80 76 80 
B015G9 90 88 92 
B015G9 88 90 90 

Sl (NBZ) • Nitrobenzene-dS 
S2 (FBP) • 2-Fluorobiphenyl 
S3 (TPH) • Terphenyl-dl4 -
S4 (PHL) • Phenol-d5 
S5 (2FP) • 2-Fluorophenol 

S4 
(PHL)t ----90 

86 
86 
88 
86 

104 
104 

-

S6 (TBP) • 2,4,6-Tribromophenol 

ss S6 
(2FP)t (TBP)t 
W&WW -------76 

66 
74 
66 
68 

~ > 

QC LIMITS 
(22-120) 
(30-115) 
( 18-137) 
(24-113) 
(25-121) ­
( 19-122) 

80 
82 
76 
90 
82 
96 

100 

I 

t Column to be used to flag recovery values 
* Values outside of contract required QC limits 
D surrogates diluted out 

page 1 ot 1 

. .. .. -: .. ·· -. 
. .. ·. ··•.· . . ...... 

_./ · 

FORM II sv-1 

§. ___ .!, l.•J.•t;"' ~ 

OTHER TOT 
OUT ------ --0 
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~.'/~_,,_, /gq3, DATA QUALIFICATION SUMMARY- FORM B-7 1 ~ ,.__, <.LJ:I0'-1:: 
t'Wi 

SDG: §{ ~/8¢-41 REVIEWER: [i I DATE: J f /; o / t1/ ~ ..- I P AGE::::l:fjF=t. 

COMMENTS: Sau-i',·v 1~ ;;/ 

COMPOUND QUALIFIER SAMPLES REASON 
AFFECTED 

tJ-r1hlnY1i~.1»'l1~u ,, ~ rrl' IJ~,- I /}J_,,r ~-n ~14-(.., > ZS:?. 
,,_ :n /1 ,- f.lA..,(JyOtJ,e,.1;-c-
~ di u,i I I 

3 ,,,.17 /ho ti 1/1;(:;,A/.i_, - ~,. ~f 

(), ,, n.,, h,, 1 LP. 111,# II /2 ~ : ()__,, !LlL 'UJ, 14tr, f'.li'(L;ti'J,,1,J,-[ , 

/lJ.11'., f ii/, ~c/ ~";5111. h.nt7'711UVf 
l}AlM.,@ s ·Hr 

, 

Jf;0/66 '3/ . ~Dl5G'fi) If} 

';Atl!.,@, 5, /rt} I I 
I i 

•h-1tf1U;:r: ~t/, .Jll•~•IA~ ~,i,//i, ,1/ ~~ ~, 
' (Jjf - fJ o I c; r.; 9 1 91);.r,, 

>()_;t,'l,•~If4.:k-
IL tJY J ~w -o~ tL... 

I I 

a 

-
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t;·)J~ 96 ~ 3~9? .. 2 IJ;Y r < :\j • SEMIVOLATILE ORGAN I~ ANALYSIS DATA SHEET EPA SAMPLE NO: ' i 
} : ;J i.b •-•BATrELLE-PHL contract,--- k~~g:,:ao/3 .,,¾-3<>. 5 ¥£'·:~ 
.. , · "'l i.i. Coda• ---- caaa Ho. • -- SAS No. , -,--- SDG No•. • _/J __ J!·,_,,, AIP ;_'•::/!' 
/. ·. it Matrix: (aoil/watar) SOIL Lab Sample ID: 92-358-E-l . : ·.- . ~~, 
... . ·.·• 
:,. · .: Sample wt/vol: 29. 7 .. ... . (CJ/•L) C Lab Pile ID: >XC405 

.· 

t.aval: ( low/med) LOW Date Received: 10/11/91 

I Moisture: not dec.3.4 

Extraction: (Sept/Cont/Sonc) 

CPC Cleanup: (Y/N) N 

dee. --

SONC 

pH:8.5 

Data Extracted:10/17/91 

Data.Analyzed: 11/24/91 

Dilution Factor: 1.00000 

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

108-95-2--------Phenol 350. 
lll-44-4--------bis(2-Chl0r0ethyl)Ether 350. 
95-57-e---------2-Chlorophenol 3 50. 
54l-73-l--------l,3-Dichl0r0benzene 350. 
106-46-7--------1,4-Dichlorobenzene 350. 
100-51-6--------Benzyl_alcohol 350. 
95-s0-1---------1,2-oichl0r0benzene 350. 
95•48-7---------2-Hethylphenol 350. 
39638-32-9------bis(2-chloroisoprppyl)ether_ 350. 
106-44-5--------4-Hethylphenol 350. 
621-64-7--------N-Nitroso-Di-n-propylamlne_ 350. 
67-72-1---------Hexachloroethane 350. 
98-95-3---------Nitrobenzen• 350. 
78-59-1---------Isophorone 350. 
88-75-5---------2-Nitrophenol 350. 
105-67-9--------2,4-Dimethylphenol 350. 
65-85-o---------Benzoic acid 1700. 
lll-91-l--------bis(2-Chloroethoxy)methane_ 3 511. 
120-83-2--------2,4-Dichlorophenol 350. 
120-s2-1--------1,2,4-Trichlorobenzene 350. 
91-20-J---------Naphthalene 350. 
106-47-e--------4-Chloroaniline 350. 
87-68-3---------Hexachlorobutadiene 350. 
59-50-7---------4-Chloro-3-mathylphenol 350. 
91-57-6---------2-Methylnaphthalena 350. 
77-47-4---------Hexachlorocyclopentad1ene_ 350. 
88-06-2---------2,4,6-Trichlorophenol 350. 
95-95-4---------2,4,5-Trichlorophenol 1700. 
91-!58-7---------2-Chlorcnaphthalene 3!50. 
88-74-4---------2-Nitroaniline 1700. 
131-11-3-------•Dimethylphthalata 3!50. 
208-96-s--------Acenaphthylene 350. 
606-20-2--------2,6-Dinitrotoluene 350. 

Q 

. 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
U' 
u 
u 
u 
u 
u 
u 
u 
u 
1:1 
u 
u 
u 
H 
u 
u 
u 
u 
u 
u 
u 
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96 \13~9? .21:65 
1C EPA SAMPLE NO. 

• SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET -------· 
IJ'2°1f.-~R, zs~J.s Contract:------

Ca•• Ko.: SAS No~:-•----
lfJ 11•1.t/~JY/ sec: No, : ------ -, 

Matrix: (• oil/water) SOIL Lab Sample ID: 92-358-E-l 

Sample wt/vol: 2t.7 

l,QW 

(9/111.) G Lab Fila ID: >XC405 

Laval: (low/med) 

I Moi• tura: not dac.3.4 

Extraction: (Sepf/Cont/Sonc) 

dee. --

GPC Cleanup: (Y/H) N 

SONC 

pH:8.5 

Data Received: 10/11/tl 

Date Extracted:10/17/91 

Date Analyzed: 11/24/91 

Dilution Factor: 1.00000 

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

99-09-2---------3-Nitroanilina .. 1700 . 
83-32-9---------Acanaphthene 350. 
51-28-5---------2,4-Dinitrophenol 1700. 
100-02-7--------4-Nitrophenol 1700. 
132-64-9--------Dibenzofuran 350~ 
121-14-2--------2,4-Dinitrotoluena 350. 
84-66-2---------oiethylphthalate 350. 
7005-72-3-------4-Chlorophenyl-phenylether_ 350. 
86-73-7---------Fluorene 350. 
100-01-6--------4-Nitroanlline 1700. 
534-52-1--------4,6-Dinitro-2-methylphenol_ 1700. 
86-30-6---------N-Nitrosodiphanylamina (l)_ 350. 
101-55-3--------4-Bromophenyl-phenylether_ 350. 
118-74-1--------Kexachlorobanzena 350. 
87-86-5---------Pentachlorophanol 1700. 
ss-01-a---------Phenanthrene 350. 
120-12-1--------Anthracene 350. 
84-74-2---------oi-n-butylphthalata . ,no . 
206-44-0--------Fluoranthene 350. 
129-00-0--------Pyrene 350. 
85-68-7---------Butylbenzylphthalate 350. 
91-94-1---------3,l'-Dichlorobanzidine 700. 
56-55-3---------Benzo(a)anthracene 350. 
218-01-9--------chrysene 350. 
ll7-81-7--------bis(2-Ethylhexyl)phthalate_ 350. 
117-84-o--------Di-n-octylphthalata 350. 
205-99-2--------Benzo(b)fluoranthena 350. 
201-os-9--------aenzo(k)tluoranthene 350. 
50-32-a---------Benzo(a)pyrena 350. 
193-39-5--------Indeno(l,2,l-cd)pyren• 350. 
53-70-3---------Dibenz(a,h)anthracane 350. 
191-24-2--------Benzo(g,h,i)parylana 350. 

-

Q 

-.. 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

B 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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(1) - cannot be separated from Diphenylamina 
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96 ~ 3· 49~' '? I: '"6 . . , n ' .. ,_ b 

11' . 
. ' SEMIVOU.TILE ORGANICS ANALYSIS DATA SHEE'l' 

TENTATIVELY IDENTIFIED COMPOUNDS ~-:._ --~i 
'.~I ::i Lu» Kame:BA'l'TELLE-PNL· 

EPA SAMPLE NO, 

I 
. 

8O15H 
,Zij!,il-'k. '.l'l" J;: 

.. -~ .... 
. · .. :: Lab Code l ------ C&ae Ho,: 

Contract:--­

SAS HO.I--'!-- SDG Ho.•1 ~--'-'::"•; ~ 
· :!_. .. 

:: .. : 
•ol!'-
~ •.· 

·• .. . .. ~ 
~::. 

•:: 
• 

. ·.i 
'{ . 
:; Matrix: (• oil/water) SOIL 
: 
: Sample wt/vol: 2t.7 

Level: (low/med) LOW 

(CJ/• L) CJ 

I Moisture: not dac.l,4 

Extraction: (Sept/Cont/Sonc) 

dee. --

SONC 

pH:8,5 GPC Cleanup: (Y/N) H 

Number TICS found: 4 

CAS NUMBER COMPOUND NAME 

Lab Sample Ins 92-358-E-l 

Lab Pile In: >XC405 

Date Received: 10/11/91 

Date Extracted:10/17/91 

Date Analyzed: 11/24/91 

Dilution Factor: 1,00000 

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

RT EST, CONC, Q 

--.as.-:••-------- ---------------------------- -------- ------------- ----- LA.. 
lA. 
LL 
Ll 

1. Unknown 4.39 1300. vB--
2. Unknown 5,36 390. -~ 
3. 791286 Phosphine oxide, triphenyl- 34,65 340. -.Hr-
4, Unknown 5,11 710 • .. II 

s. 
6. 
7. -8. 
9, 

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

FORM I SV-TIC 1/87 Rev • 

./ · 

.. ... -
.. 

, . ·;· ,•:• :·. · . -.. , •' ... 

93 

. • . 
.·,r . • 

:.)• 
• . .. .. _,! 

. .-: ' 
.·. -:: . 

•,. . .. ··~ 
: • 

:-· ;. .·,_· -

. _;,._ . .... : .. .. 
.. 

·, 

( -.. 



If · • • ~f:· .. ~. =~ 
)." ~~ . 
] :.: • 1 

ft:::. :i 
t.ir -d 
t '" . ·-:_j ··l = :;:..... -~ 
:=:_·· .. - ~ ,.. ~ ···. r~·: 

.. :,.~. 
:,• 

!: .. 

-. 

.. ·~ 

i . 

q r ~ 3u971 '71I7 Al !I l I • C. _\) 
1B EPA SAMPLE NO. 

• SEKIVOI.ATILZ ORGANICS ANALYSIS DATA SHEET ------· 
I. B015G9 I 

Lab Nam•:BA'rl'ELLE-PHL contract:------- 2{¢,-!3 - 50€, 15,~ · -1~5 

Lal, Cod•: ------ C&a• Ho . a ------ SAS M~.t ------
sea Ha-. , cS ___ ,.,:,1~~ -,' 

Matrix : (aoil /wat•r) SOIL I.ab Sample ID: 92-306-E-1 

Saapl• vt/vol: 30.6 (CJ/aL) G I.ab Pile ID: >XC409 

Lev•l: (low/aed) U>W 

I Moisture: not dec.3 

Extraction: (Sepf/Cont/Sonc) 

dee.•-

SONC 

pH:6.5 

Date Received: 10/01/91 

Date Extracted:10/17/91 

Date Analyzed: 11/24/91 . 
GPC Cleanup: (Y/N) H Dilution Factor: 2.00000 

c.\S NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Xg) ug/Xg 

108-95-2--------Phenol 670. 
lll-44-4--------bis(2-Chloroethyl)Ether 670. 
95-57-a--------2-Chlorophenol 670. 
541·73·1--------1,3-Dichlorobenzene 670. 
106-46•7•-------l,4-Dichlorobenzene 670. 
100-51-6--------Benzyl_alcohol 670. 
95-50-1---------1,2-Dichlurobenzene 670. 
95-48-7---------2-Methylphanol 670. 
39638•32·9------bis(2-chloroisopropyl)ether_ 670. 
106-44-5--------4-Mathylphanol 670. 
621-64-7--------N-Nitroao-Di•n-propylamlna_ 670. 
67-72-1---------Hexachloroethane 670. 
98-95-3---------Hitrobenzena 670. 
78-59-1---------Isophorone 670. 
aa-1s-s---------2-Nitrophenol 670. 
105-67-9--------2,4-Dimathylphenol 670. 
65-as-o---------Benzoic acid .3400 . 
lll-91·1--------bis(2-Chloroethoxy)mathane_ 670. 
120-83-2-------2,4-Dichlorophenol 670. 
120-a2-1--------1,2,4-Trichlor0benzane 670. 
91-20-3--------Haphthalene 670. 
106•47-a-------4-Chloroaniline 670. 
87•68-3•--------Hexachlorobutadiena 670. 
59-50-7---------4-Chlorc-3-methyl~henol 670. 
91-57-6---------2-Methylnaphthalene 670. 
77-47••---------Hexachlorocyclopantadiana_ 670. 
aa-0,-2---------2,4,6-Trichlorophenol 670. 
95-95-4--------2,4,5-Trichlorcphenol 3400. 
91-se-1-------2-Chlcronaphthalena 670. 
a&-74-4---------2-Hitroaniline 3400. 
131-11-3--------oimethylphthalata 670. 
208-96-a--------Acenaphthylena 670. 
606-20-2-------2,6-Dinitrotoluena 670. 

Q 

1- D 
_ 1J D 
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' D 

' D 
1 0 
1 D 
1 D 
1 D 
1 D 
1 D 

.U D 
1 D 
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1 D 
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_t; D 
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l~- :::fl ~ .. ~.~=::~:~~ ~~ LY:::::.::.. ,;;_;:::;•:1s-1,.s. :•: 
.{ J ~tr=••C•:-:,v:ar)~::LNo.1 ------ SAS No.: i:·:::pl::,H:~~3::-::H,U, :I-.. ~•.:_::_: .. · . . ~•'· . : J na 
ii! ·-·. ' 
[;::· : .:~ Suple wt/vol: JO. 6 (CJ/aL) C: Lab File ID: >XC409 . t-·:(~~: 
~-·:.: c Levela (lov/••4) LOW Date Received: 10/08/91 .. . -: .. • , 

.. ,., ._. 

-· ·. 

·• 

.... 
: . .? 

I Moiature: not dec.3 

Extraction: 

GPC Cleanup: 

(Sepf/Cont/Sonc) 

(Y/N) N 

dee. --

SONC 

pH:6.5 

Data Extracted:10/17/91 

Date Analyzed: 11/24/91 

Dilution Factor: 2.00000 

CAS NO. COMPOUND 
CONCENTRATION UNI~!: 
(ug/L or ug/Kg) ug/Xg 

99-09•2---------3-Nitroaniline 3400. 
83-32-9---------Acenaphthene 610. 
s1-2a-s---------2,4-Dinitr0phen0l 3400. 
100-02-1--------4-Nitrophenol 3400. 
132-64-9--------Dibenzoturan &-10. 
121-14-2--------2,4-Dinitrotoluane 610. 
84-66-2---------Diethylphthalate 670. 
1005-72-3-------4-Chlorophenyl-phenylether_ 670. 
86-73-1---------Fluorene 670. 
100-01-6--------4-Nitroaniline 3400. 
534•52•1--------4,6-Dinitro-2-mathylphenol_ 3400. 
86-30-6---------N-Nitrosodiphanylamin• (l)_ 670. 
101-ss-J--------4-Bromophenyl-phenylether_ 670. 
118-14•1--------Haxachlorobenzena 670. 
a1-a,-s------~--Pentachl0r0phen0l 3400. 
as-01-a---------Phenanthrene 610. 
120-12-1--------Anthracane 670. 
84•74•2---------D1-n-butylphthalate 740. 
206•44•0--------Fluoranth•n• 670. 
129-00-0--------Pyrana 670. 
B5-68•7---------Butylbenzylphthalate 670. 
91-94•1---------3,J'-Dichlorobenzidine 1300. 
56-55-3•--------Benzo(a)anthracene . 670 • 
218•01•9--------Chrysene 670. 

Q 

-,r; ~ 
U D 
U D 
u D 
u D 
U D 

\~ g 
I 

iU D 
~ D 
µ g 
U D 
U D 

~ g 

. fl 

-~ 
u F 

I 
I 
\ 

l 
. tt-

i 
} 
I 

l v ~ g ll7-81•7•-------bis(2-Ethylhexyl)phthalate_ 670 •. 
117-84-0--------01-n-octylphthalate 47. 1~ - j" 
205•99-2------•-Benz0(b)flu0ranthane 
20,-oa-9--------Benzo(k)fluoranthene 
50•32-1---------B•nzo(a)pyren• 
19l•lt-s-------Indeno(l,2,3-cd)pyran• 
53•70•3---------Dibanz(a,h)anthrac•n• 
191-24•2•-------Benzo(g,h,i)perylene 

(l) - Cannot be separated troM Diphenylamin• 
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96 l 3~9? .. 2 l69 
·11 EPA SAMPLE NO. 

• • SEKIVOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name:BATTELLE-PHL Contract:---

-------· 
I B015C9 

12 
I . _ 

Z((g -73,50 r:::> /;',~ -11,t> 

Lab-Codas------ Ca•• Ho. s SAS No.:~------- SDG Ho.: IJ __ l,J;_Jc'f~ -tf!AI 

Matrix: (aoil/water) SOIL 

:so., (9/m.L) C 

' Level: (low/med) LOW 

I Moisture: not dac.3 

Extraction: (Sapf/Cont/Sonc) 

dee. --

S0NC 

pH:6.5 GPC Cleanup: (Y/N) N 

Number TICS found: 10 

CAS NUMBER COMPOUND NAME 

Lab Sa•ple ID: 12-306-E-1 

Lab Pile ID: >XC409 

Date Received: 10/08/91 

Date Extracted:10/17/91 

Date Analyzed: 11/24/91 

Dilution Factor: 2.00000 

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

R'l' ES'l'. CONC. Q 

•--.--:a••------- ---------------------------- --------- ------------- -----l. Unknown 4.37 1600. -..J-B-
2. Unknown 5.34 400. -~ 

3. Unknown 5.62 310. J 
4. Unknown Alkana 12.sa 330. J 
5. Unknown Alkana 13.17 410. J 
6. Unknown Alkana 14.76 460. J 
7. Unknown Alkana 15.73 420. J 
a. Unknown 19.56 1600. J 
9, 791286 Phosphine oxide, triphanyl- 34.64 430. ·cl&-

l _O. Unknown !5.10 860. J.a-
11. 
12. -13. -14. -15. I 

16. -17. 
u. 
19. -20, 
2 l. -22. -23. 
24. -25. 
26. -27. 
28. -29. 
30. -

lA 
u 
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./ ( •'.) 9 ,r 1349••, '} l 70 
i:• -' ..... .. b . I .,.fa 
t}:' · ·: ' SEMIVOIA'l'ILE ORGANICS ANALYSIS DATA SHEE'l' 

IPA SAMPLE HO. 

-------· 
rL>;:i t.ab Kaa•t BA'l"l'E~-PHL Contract:------.•,. , I' 80:~D, ,,~I . --~-, 

1/trfL 2!:£ % -·•""~ ou-Jf-
~ ll•HI /llfl 

·· ··1 t.ab Coda: ------ case Ho.: ------ SAS Ho.: ---- SDG Ko!": ~-----
; . 
: Matrix: (soil/water) SOIL Lab · SaJDple l0: 92-358- E-lD 

. Sample vt/vol: 30 (CJ/aL) C: ' Lu» File ID: >XC:406 

t.aval: (lov/-.ed) LOW 

I Moisture: not dec.3.4 

Extraction: (Sep!/Cont/Sonc) 

dac. --

SONC 

pH:8.5 

Date Received: 10/11/91 

Date Extracted:10/17/91 

Date Analyzed: 11/24/91 

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

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

108-95-2--------Phenol 3!50. 
lll-44-4--------bis(2-Chloroethyl)Ether 350. 
95-57-8---------2-Chlorophenol 350. 
541-73-1--------l,3-0ichlorobenzene 350~ 
106-46-7--------l,4-0ichlorobenzene 350. 
100-s1-6--------Benzyl_alc0hol 350. 
95-50-1---------1,2-oichlorobenzene 350. 
95-48-7---------2-Methylphenol 350, 
J9638-32-9------bis(2-chloroisopropyl)ather_ 350, 
106-44-5--------4-Methylphenol 350. 
621-64-7--------N-Nitrcsc-Di-n-propylamine_ 350. 
67-72-1---------Hexachloroethane 350, 
98-95-3---------Nitrobenzene 350. 
78-59-1---------Isophorone 350. 
88-75-5---------2-Nitrophencl 350, 
105-67-9--------2,4-0imethylphenol 350. 
65-as-0---------Benzoic acid 1700. 
lll-9l-l--------bis(2-Chloroethoxy)methane 3!5G, 
120-aJ-2--------2,4-0ichlorophencl - - 350. 
120-a2-1--------1,2,4-Trichl0robenz•n• 3!50. 
91-20-3---------Naphthalene 350. 
106-47-a--------4-Chloroaniline 350. 
87-68-3---------Hexachlorobutadiene . 3!50 • 

. 59-50-7---------4-Chloro-3-methylphenol 350, 
91-57-6---------2-Methylnaphthalen• 350 •. 
77-47-4---------Hexachlcrocyclopentadi•n•_ 350, 
88-06-2---------2,4,6-Trichlcrophenol 3!50, 
95-95-4---------2,4,5-Trichlorophenol 1700. 
91-58-7---------2-Chloronaphthalen• 350. 
88-74-4---------2-Nitrcaniline 1700. 
131-ll-J--------Dimethylphthalate 350. 
208-96-a--------Acenaphthylena 350. 
606-20-2--------2,6-Dinitrotoluene 350. 

Q 
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u 
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u 
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u 
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u 
u 
u 
u 
u 
u 

· u 
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96 l 349i' ... i: t.? I 
lC EPA SAMPLE NO. 

• SEKIVOIATILE O~AHICS ANALYSIS DATA SHEET -------· 
pI: --:~ <l . ·l LG N••·: BA'rl'ELLE-PHI. 
::'-: · . . . 

contract:------- 12/b~6~a:6°"2$~~-5 ~ 
SDC No•.: g ___ J!••••,,.,, . 

._.... . ~ T •'-- COd•· :£.,.z. -~ ......, • -~--~ ca• e. No.: SAS No.:~-~---. ~ .• 

f.=:· ::· -J Matrix: (aoil/vater) SOIL Lal) Sample ID: 92-358-E-1D 

~~::. . :_ :j sample wt/vol: 30 

LOW 

(9/aL) G Lal) File ID: >XC40' 

:• ~ •- -· ... ~ Laval : (low/aed) Date Received: 10/11/91 

Date Extracted:10/17/91 

Date.Analyzed: 11/24/91 

Dilution Factor: 1.00000 

., 

, .· 

\ Moisture: not dec.3.4 

Extraction: (Sept/C0nt/S0nc) 

GPC Cleanup: (Y/N) N 

dee. --

SONC 

pK:8.5 

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

99-09-2---------3-Nitroaniline 
83-32-9---------Acanaphthene 
51-28-5---------2,4-Dinitrophenol 
100-02-7--------4-Nitrophenol 
132-64-9--------Dibenzofuran 
121-14-2--------2,4-0initrotoluene 
84-66-2---------oiethylphthalate 
7005-72-3-------4-Chlorcphenyl-phenylether_ 
86-73-7---------Fluorene 
100-01-6--------4-Nitroaniline 
534-52-1--------4,6-Dinitro-2-methylphenol_ 
86-30-6---------H-Hitrosodiphenylamine (1)_ 
101-55-3--------4-Bromcphenyl-phenylether_ 
118-74-1--------Hexachlorobenzene 
87-86-5---------Pentachlorophenol 
85-01-e---------Phenanthrene 
120-12-1--------Anthracene 
84-74-2---------Di-n-butylphthalate 
206-44-o--------Fluoranthene 
129-oo-o--------Pyrene 
BS-68-7---------Butylbenzylphthalate 
91-94-1---------3,3'-Dichlorobenzidine 
56-55-3---------Benzo(a)anthracene 
218-01-9--------chrysene 
1l7-81-7--------bis(2-Ethylhexyl)phthalate_ 
117-84-0--------Di-n-octylphthalate 
205-99-2--------Benzo(b)!lucranthene 
207-08-9--------Benzo(k)!luoranthene 
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 

(l) - Cannot be • eparated !rem Oiphenylamine 

FORM I sv-2 

·:: .. (:.:, 
· .... . ~ .. 

. . 
··. ·-

95 ·!, 

1700. 
350. 

1700. 
1700. 
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1700. 
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350. 
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350. 
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350. 
350. 
350. 
350. 
350. 
350. 
350. 
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.. -.- ..• _,.,. . .. · - . 

-~!'}~! ' 8ZN%VO;'i:~1~:;~ ~~~:1~~~::zn 
EPA SAMPLE NO. 

.. 

-------· . . .--. 
.. . :-:=q Lu» M .. •:BA'rl'ELLE-PNL Contract:--- --- I 80l..5H1 ,P -1 . . ..J. , 

'(!Jfz-# -30~ Z$'--~5 f.JJ-/-f . 8 ,,._,_., J}J//j ,. 
SDG No•. : ----- ~ t-. :. · ·· ·;·· 

. . --~ 

( .. . 
. , 
-... 
r 

SAS No.: •-----Ca•• No . : 

.. . \ Matrix: (aoil/vater) SOIL Lab saapl • ID: 92-3 58-E-1D 

: Supl• vt/vol: 

Leval: (low/mad) 

30 

LOW 

I Moisture: not dac.3.4 

Extraction: 

(CJ/aL) C 

dee. --

Lal) File ID: >XC:406 

Data Received: 10/11/91 

Date Extracted:10/17/91 

Date Analyzed: 11/24/91 

GPC Cleanup: 

(Sepf/Cont/Sonc) 

(Y/N) N 

SONC 

pH:8.5 Dilution Factor: 1.00000 

Number TIC• found: 5 
CONCENTRATION UNITS: 
(ug/L or ug/Xg) ug/Kq 

CAS NUMBER 

----------------1. 
2. 
3. 4337659 
4. 791286 
5. 
6. 
7 • 
a. 
9 . 

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

COMPOUND NAME RT 

---------------------------- --------Unknown 4.40 
Unknown 5.35 
HEXANEOIOIC ACID, MON0(2-ETH 33.12 
Phosphine oxide, triphenyl- 34.63 
Unknown 5.11 

·• 

FORM I SV-TIC 

•, . ?, A : ,; .. ., . 

. . }:.:.-.. ~· 
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1400. 
390. 
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290. 
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18 BPA SAMPLE NO. 

SEMIVOI.ATILE ORGANICS ANALYSIS DATA SHEET -------· 
Lab Nama:BA'l"l'ELLE-PNL Contract:------- I 801--'H1M$ -1 ~ 

21~,t?-;5)1[ 2'.?'"95 ,,,~ 

Lab Coda: ---- Ca• a No.: ------ SAS No-.·: ------
• 8 11 •l-f'I' ~J_j 

SOC: No. : ------ -,-

Matrix: (•oil/vatar) SOIL ~ Sample ID: 92-358-E-2 
• 

sample wt/vol: 30.2 (CJ/al.) C: Lab Fila ID: >XC407 

Laval: (low/mad) LOW 

I Moisture: not dec.3.4 

Extraction: (Sept/Cont/Sonc) 

dee. --

SONC 

pH:8.!5 

Data Racaivad: 10/11/91 

Data Extracted:10/17/91 

Data,Analyzad: 11/24/91 

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

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

108-95•2•-------Phenol 
lll•44•4---•--•-bis(2-Chloroethyl)Ether 
95-57-1---------2-chlorophenol 
541-73-1•-------l,l-Dichlorobanzana 
l06•46•7•-------1,4•Dichlorobanzana 
100-s1-6--------Banzyl_alcohol 
95-50-1---------1,2-Dichlorobenzene 
95-48-7---------2-Methylphenol 
39638-32-9•-----bis(2-chloroisopropyl)ether_ 
l06•44•5••••-•-•4•Mathylphanol 
621-64-7--------H-Nitroso-oi-n-propylamina_ 
67-72-l---------Hexachloroethane 
98•95-3---------Nitrobanzane 
78•59-1---------Iaophorona 
aa-,s-s---------2-Nitrophenol 
105-67-9--------2,4-Dimethylphenol 
65-as-o---------Benzoic acid 
lll-9l·l--------bis(2-Chloroathoxy)methane_ 
120•83•2•-------2,4-Dichlorophenol 
120-a2-1--------1,2,4-Trichlorobanzena 
91•20•3---------Haphthalene 
106-47-B•-------4-Chloroanilin• 
87-68-3---------Hexachlorobutadiene 
59-50•7---------4-Chloro-3-methylphenol 
91-57•6••-------2-Methylnaphthalane 
77-47•4•--------Hexachlorocyclopentadiena_ 
88•06•2---------2,4,6-Trichlorophenol 
95-95-4---------2,4,5-Trichlorophanol 
91•58•7---------2-chloronaphthalena 
88•74•4---------2-Nitroanilina 
lll-11•3•-------Dimathylphthalate 
208-96•8·-----•-Acanaphthylene 
606-20-2--------2,6-Dinitrotoluene 

r 
. ,;; ·.:··: 

" . · : .. .. -.:- / • 
, . . 

: I 
1· 

FORM I sv-1 

t • 

• •. 
~.:-:-,_. , .. ,. 

... ' ' •.· 

.. 97 

I .· 

,. 

: -. 

:' ·• 

5000. 
340. 

4700. 
340. 

2500. 

., 

340. 
340. 
340. 
340. 
340. 

3200. 
340. 
340. 
340. 
HO. 
340. 

1700. 
340. 
340. 

2600. 
340. 
340. 
340. 

6100. 
340. 
340. 
340. 

1700. 
340. 

1700. 
340. 
340. 
340. 

... 
. :~' . ~: . 

•:· .:_. :~-·: · . . , ... ·. ·. 

_., ... ,, .. ·· ' . · . . 
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EPA SAMPLE NO. . ... -------· . 

1~~~~'!_~ -z$'~,5M:> 

&DG Mo: : 8.-Ll:.~-f, lfJf/ . t ::-:: .. ·'. ::: i 
P\! -~­:J > 

. .. •. :.:.:;-: ··.:.:.~: 
l · . __ .:_ '.=·: '. • I 

,f • .-· ..-~•.; 
. •-..:. . ;. 
·-· · ..... . ·-

.• . 

.. 
- . - . 

.. 
> 

·'• . 
. · .. · 
. ' 

:- .; Matd,.x : (• oil/water) SOIL Lab Sample ID: 12•351•E• 2 

·:-· Suple wt/vol: (9/lllL) G Lab File ID: >XC407 

(low/aed) 

30.2 

LOW 

I Moisture: not dec.3.4 dee. -­

Extraction: (Sepf/Cont/Sonc) S0NC 

C:PC Cleanup: (Y/N) N pH: 8. 5 

Date Received: 10/11/91 

Date Extracted:10/17/91 

Date Analyzed: 11/24/91 

Dilution FactQr: 1.00000 

--

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
·(ug/L or ug/l<g) ug/Kg 

99-09-2---------3-Nitroanilina ·-

83-32-9---------Acanaphthane 
51-28-5---------2,4-Dinitrophenol 
100-02-1--------4-Hitrophenol 
132-64-9•-------0ibenzcturan 
i2l-l4-2--------2,4-Dinitrotoluene 
84-66-2---------Diethylphthalate 
7005-72•3-------4-Chlorophenyl-phenylethar_ 
86-73-7---------Flucrene 
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--------Hexachlorobenzena 
87-86-5•--------Pentachlorophenol 
85-01-a---------Phenanthrene 
120-12-1--------Anthracene 
84•74-2---------ci-~-butylphthalat• 
206-44-o--------Fluoranthene 
129-00-0--------Pyr•n• 
85-68-7---------Butylbenzylphthalate 
91-94-1---------3,3'-Dichlorobenzidine 
56-55-3---------Benzo(a)anthracene 
218-01-9--------Chrysene 
ll 7-8 l-7---.-----bis ( 2-Ethylhexyl) phthalate_ 
117-84-0--------Di-n-octylphthalate 
205•99-2--------Benzo(b)!luoranthena 
201-oa-,--------eanzo(k)!luoranthana 
50-32-a---------Benzo(a)pyrene 
193-39•5•-------lndeno(l,2,3-cd)pyrene 
53-70-3---------Dibanz(a,h)anthracena 
191-24-2--------aenzo(g,h,i)perylena 

(l) - cannot be separated from D1phenylam1ne 

FORM I sv-2 

.... ··• :••· . .. ' 

. 'i" : ::.: : . ,, : 
. .: ,_. ::•. 

· .· ·.· .. ·• . . . ~: .. 

98 

•.. I . ~. . ·. .... . . . : . 
! ., 

I .. ·. ' 

1700. 
2800. 
1700. 
uoo . . 

340. 
340. 
340. 
340. 
340. 

1700. 
1700. 

340. 
340. 
340. 

1700. 
340. 
340. 
3511. 
340, 

2700, 
340. 
690. 
340. 
340. 
340. 
340. 

· 340. 
340. 
340. 
340, 
340. 
340. 

· .... C • 
. . ,: .. : 

... _\·f · 
. .. .;,;_. , 

~-.. . . 

Q 

.. 
u 

E 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

B -u 
u 
u 
u 
u 
u 
u 
u 
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111 UA SAMPLE NO. 

,. . .. . · . . ,.:; 
:· "f ., .. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEE"r 

Lah Na11e:BA'l"l'ELLE-PNL · Contract:•••••-- I k
. . .. ,. 

B015HlMSD i . _j 

?llrl3~5Q0 ·2-~--- .s 1n:i,f> r. 

No.: --~ SDG Mo.: §_ ___ l.>•J.-4~ ~ ~, · · Lal) code:----- case No.: 

Matrix: (soil/water) SOIL 

SAS 

Lab suapl• ID: 12-158-E-l L(.~0:-.\ 
:·: .. : .. ·: •,;:-

Sample vt/vol: 30.4 (CJ/llL) C: Lab Fil• ID: >XC408 

Level: (lov/aed) LOW 

, Moisture: not dec.3.4 

Extraction: (Sepf/Cont/Sonc) 

dee. --

SONC 

pH:8.5 

Date Received: 10/11/91 

Date Extracted:10/17/91 

Date Analyzed: 11/24/91 

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

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

108-9S-2--------Phenol 4800. 
lll-44-4--------bis(2-Chloroethyl)Ether 340. 
95-57-8---------2-Chlorophenol 4500. 
541-73-1--------1,l-Dichlorobenzana 340. 
106-46-7--------1,4-Dichlorobanzane 2300. 
100-51-6--------Benzyl_alcohol 340. 
95-50-1---------1,2-Dichlorobenzena 340. 
95-48-7---------2-Hethylphenol 340. 
39638-32-9------bis(2-chloroisopropyl)ether_ 340. 

· 106-44-5--------4-Hethylphanol 340. 
621-64-7--------N-Nitroao-Di-n-propylamina_ 340. 
67-72-1---------Haxachloroethane 340. 
98-95-3---------Hitrobenzene 340. 
78-59-1---------Iaophorone 340. 
88-75-5---------2-Nitrcphenol 340. 
105-67-9--------2,4-Dimethylphenol 340. 
6S-es-o---------Banzoic acid 1700. 
lll-91-l--------bis(2-Chloroathoxy)methane_ 3411. 
120-eJ-2--------2,4-Dichlorophenol 340. 
120-e2-1--------l,2,4-Trichlorobenzana 2400. 
91-20-3---------Haphthalane 340. 
106-47-8--------4-Chloroaniline 340. 
87-68-3---------Hexachlorobutadiene 340. 
S9-S0-7---------4-Chloro-J-mathylphenol 5800. 
91-57-6---------2-Kethylnaphthal•n• 340. 
77-47-4---------Haxachlorocyclopentadiena_ 340. 
88-06-2---------2,4,6-Trichlorophanol 340. 
95-9S-4---------2,4,5-Trichlorophenol 1700. 
91-sa-1---------2-Chloronaphthalen• 340. 
88-74-4---------2-Nitroanilin• 1700. 
131-11-3--------Dimethylphthalate 340. 
208-96-e--------Acenaphthylen• 340. 
606-20-2--------2,6-Dinitrotoluene 340. 

Q 

u 

u 

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

u 
,tr--

u 
E 

u 
.y -
u 
u 
u 
u 
u 
u 
u 

'1t1 

UJ 
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qr ij3U9"' '? ,.,,, ... b 11 ·1 1 .. f-c ., ro EPA SAMPLE HO. 
• SEHIVOLATILB ORGANICS ANALYSIS DATA SHEET 

Lab NaaesBATTELLE-PHL Contract:----

Lab Code:----- case Ho.:------ SAS No.:-----

\ Matrix: (soil/water) SOIL Lab Sample ID: 92-351-E-3 

saaple wt/vol: 30.4 (g/aL) C Lab Pile ID: >XC408 

Level: (low/aed) U>W 

, Moisture: not dec.3.4 

Extraction: (Sept/Cont/Sonc) 

dee. --

S0NC 

pK:8.!5 

Date Recaivedt 10/11/91 

Date Extracted:10/17/91 

Date.Analyzed: 11/24/91 

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

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

99-09-2---------J-Nitroanilina 1700. 
BJ-32-9---------Acenaphthena 2500. 
s1-2s-s---------2,4-Dinitrophenol 1700. 
100-02-1--------4-Nitrophenol 5900. 
132-64-9--------Dibenzofuran 340. 
121-14-2--------2,4-Dinitrotoluane 340. 
84-66-2---------Diethylphthalate 340. 
7005-72-3-------4-Chlorophenyl-phenylether_ 340. 
86-73-7---------Fluorene 340. 
100-01-6--------4-Nitroaniline 1700, 
534•52•1--------4,6-Dinitro-2-methylphenol_ 1700. 
86-30-6---------N-Nitroaodiphenylanina (l)_ 340. 
101-ss-3--------4-Bromophenyl-phenylether_ 340. 
118-74-1•-------Hexachlorobanzene 340. 
87-86-5---------Pantachlorophanol 4900. 
ss-01-a---------Phenanthrena 340. 
120-12-1--------Anthracene 340. 
84-74-2---------Di-n-butylphthalate 341. 
206-44-o----~---Fluoranthene - 340. 
129-00-0--------Pyrene 2600. 
85-68-7---------Butylbenzylphthalata 340. 
91-94-1---------3,l'-Dichlorobenzidine 680. 
56-55-l---------Benzo(a)anthracane 340. 
21a-01-1--------chrysana 340. 
ll7-8l-7--------bis(2-Ethylhexyl)phthalate_ 340. 
117-84-o--------D1-n-octylphthalate 340. 
205-99-2--------Banzo(b)fluoranthene 340. 
201-0s-9--------B•nzo(k)flu0ranthane 340. 
50-32-a---------Benzo(a)pyrane 340. 
193-39-5•-------Indeno(l,2,3-cd)pyrene 340. 
53-70-3---------Dibenz(a,h)anthracene :u0. 
191-24-2-------•Banzo(g,h,i)perylane 340. 

Q 

.. 
u 

E 
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.r 

(l) - Cannot be aeparated from Diphanylamine 

FORM I sv-2 1/87 Rev. 
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18 IPA SAMPLE NO. 
SEKIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lal) Name: BA'l"l'Et.LE-PHI. Contract:----

-------· 
I 8015G9 D 111/ I /h. • 
Z/lq--8--.50fJI ttf '5-r1 .. s V: 'Y 

Lal) Coder ------ C&•• No.r ------ SAS No.r ----- soa No. l 11--~-,-'i~ ~ L .~-. :, . 
Matrix: (soil/water) SOIL Lab Sample ID: 92•306-E•lD 

• 
saapl• wt/vol: 30.O (CJ/llL) G Lab Fila ID: >XC410 

Level: (low/med) IDW 

I Moisture: not dac.3 

Extraction: (Sept/Cont/Sonc) 

dee. --

GPC Cleanup: (Y/N) N 

SCNC 

pH:6.5 

Date Receivcds 10/08/91 

Oat• Extracted:10/17/91 

Date Analyzed: 11/24/91 

Dilution Factor: 2.00000 

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

·-
108-95•2--•-----Phenol 690. 
lll-44-4-----•-•bis(2-Chloroethyl)Ether 690. 
95-57-a---------2-Chlorophenol 690. 
541-73•1--------1,3-Dichlorobenzene 690. · · 
106-46•7--------1,4-Dichlorobenzen• 690. 
100-s1-6--------Benzyl_alcohol 690, 
95-50-1---------1,2-oichlorobenzane 690. 
95-48-7---------2-Methylphenol 690. 
39638-32-9------bis(2-chloroisopropyl)ether_ 690, 
106-44-5--------4-Methylphenol 690. 
621-64-7--------N-Nitroso-Di-n-propylamlne_ 690. 
67-72-1---------Kexachloroethana 690. 
98-95-3---------Nitrobenzene 690. 
78-59-1---------Isophorone -690, 
aa-1s-s---------2-Nitrophenol 690, 
105-67-9--------2,4-Dimethylphenol 690. 
65-85-0---------Benzoic acid , 3400. 
111-91-1--------bis (2·-diloroethoxy) methane_ 690. 
120-sJ-2--------2,4-Dichlorophenol 690. 
120-s2-1--------1,2,4-Trichl'orobenzene 690, 
91-20-3---------Naphthalene 690, 
106•47-s--------4-Chloroaniline 690. 
87-68-3---------Kexachlorobutadiena 690. 
59-50•7---------4-Chloro-3-methylphenol 690, 
91-57-6---------2-Hethylnaphthalane 690. 
77-47-4---------Haxachlorocyclopentadiana_ 690. 
88•06•2---------2,4,6-Trichlorophenol 690. 
95-95-4•--------2,4,S-Trichlorophenol 3400. 
91-58-7---------2-Chloronaphthalana 690. 
88-74-4---------2-Nitroanilina 3400, 
131-11-3--------Dimethylphthalata 690. 
208-96-s--------Acenaphthylen• 690. 
606-20-2--------2,6-Dinitrotoluene 690. 

Q 

1J D 
1J D 
1J D 
1J D 
J D 
J D 
J D 
) D 
VD 

~ ~ 
1' D 
HD 
0 D 
1J D 
IJ D 
1:, D 
0 D 
u D 
u D 
u D 

rV- 0 
U.D 
u D 
u 0 

li:f-D u D 
u D 
u D 
u D 
u D 
u D 
u D 

f-

I 
I 

I 
I 

'J.f 

FORM I sv-1 1/17 Rev • 
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BPA SAMPLE NO. 
• 

Lab Name: BA'l"l'Et.LE-PNL · Contract:----

-------· 
I B015C9 D .• -, 
Z:4rf3: 5o0 15,;f-ll,5 

Lab Coda l ----- Ca•• ·Ko. I -- SAS KO. l ----
• , __ 1:!.-rf/ ~ SDG Ko. l 

Matrix: (• oil/water) SOIL Lab Suple ID: 92-306-B-1D 

Sample . wt/vol: 30.0 (9/aL) C: Lab Pile IDi >XC410 

Levels (low/med) LOW 

I Moisture: not dac.3 dee. --
Date Receive~: 10/08/91 

Date Extracted:10/17/91 

Date Analyzed: 11/24/91 

Dilution Factor: 2.00000 

Extraction: (Sept/Cont/Sonc) SONC 

CPC Cleanup: (Y/N) N pH:6.5 

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

99-09-2---------l-Nitroaniline -------83-32-9---------Acenaphth•n•..--..------
51•28•5---------2,4-0initrophenol _____ _ 
100-02-1--------4-Nitrophenol _______ _ 
ll2•64-9--------0ibenzoturan_., ______ _ 
121-14-2--------2,4-Dinitrotoluene ____ _ 
84-66•2---------Diethylphthalate __ -----
7005-72-3-------4-Chlorophenyl-phenylether_ 
86-73-7---------Fluorene 100-01-6--------4-Nitroa-n~i~l~i-n_e ______ _ 
534-52-1--------4,6-0initro-2-methylphenol_ 
86-30-6---------N-Nitroaodiphenylamine (1)_ 
101-55-3--------4-Bromoph•nyl-phenylathar_ 
118-74-1--------Hexachlorobenzene _____ _ 
87-86-5---------Pentachlorophenol 
85-01-s---------Phenanthr•n• ------
120-12-1--------Anthracene _________ _ 
84-74-2---------Di-n-butylphthalate ____ _ 
206•44-o--------rluoranthena ~ 
12·9-00-0--------Pyrena ___ ~~------
BS-68•7---------Butylbanzylphthalate ___ _ 
91•94•1---------l,3'-Dichlorobenzidine __ _ 
56•55-3---------B•nzo(a)anthracana ____ _ 
218-0l-9--------chry• ane,_,,_ _______ _ 
ll7-Bl-7•-------bis(2-Ethylhexyl)phthalate_ 
117-84-o--------oi-n-octylphthalata 
205-99-2--------Banzo(b)fluoranth•n-•----
201-oa-9--------Benzo(k)fluoranthene. ___ _ 
50-32-B---------Benzo(a)pyrane ______ _ 
193-39•5--------Indeno(l,2,3-cd)pyrene __ _ 
53-70-3---------Dibenz(a,h)anthracene ___ _ 
191•24•2--------Benzo(g,h,i)perylana ___ _ 

3400. 
690. 

3400. 
3400. 

690. 
690. 
690. 
690. 
690. 

3400. 
3400. 

690. 
690. 
690. 

3400. 
690. 
690. 
350. 
i90. 
690. 
690. 

1400. 
690. 
690. 
690. 
46. 

690. 
690. 
690. 
690. 
690. 
690. 

Q 

D 
U D 
U 0 
U D 
U D 
U D 
U D 
U D 
U D 
U D 
U D 
U D 
U D 
U D 
U D 
U D 
U D 

U D 
U D 
U 0 
U D 
U 0 
U D 
U D 
J D 

H 
t ~ j 

l. 

' j 
' 

(l) - Cannot be separated from Diphenylamlne 
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• SEHIVOLA'l'ILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

-------· . {: :: 
~:·l_.·.. . _: Lab N&11•: BATTELLE-PNL 

I :_:_ Lab Cod•: ---- ca.. Ho. : 

contract:-------

SAS No.:~------

I. B01~G9 D \.>-i' -, 
:Z11q-p---5083?~ -/1,5 

SDC Net.: ~-.lL~-"II ~ 
f/ t•: · ·; Matrix: (aoil/vater) SOIL Lab Sample ID: 92-306-E-1D . 
( .- , .. 
r- ·, ... 
f ·: 
ic: · . . 
~-··· 
-r · 

•· :-
t . 

: Supl• wt/vol: 30.0 (g/JaL) G 

Level: (low/aed) LOW 

I Moisture: not dec.3 dee. 

Extraction: (Sepf/Cont/Sonc) SONC 

pH:6.5 GPC Cleanup: (Y/N) N 

Num..ber TIC• found: 10 

CAS NUMBER COMPOUND NAME 

Lab File ID: >XC410 

Date Received: 10/08/91 

Date Extracted:10/17/91 

Date Analyzed: 11/24/91 

Dilution Factor: 2.00000 

CONCENTRATION UNITS: 
(ug/t. or ug/Kg) ua_/Y.g 

R'l' ES'l'. CONC. 

. 
Q 

----••••••••m• 
---------------------------- -------- ------------- -----l, Unknown 4.38 1800. ,JB--

2. Unknown 5.35 450. .. .la--
3. Unknown 5.62 330. J 
4. Unknown Alkane 12.58 280. J 
5. Unknown Alkane 13.17 330. J 
6. Unknown Alkane 14. 76 410. J ,. Unknown Alkana 15. 73 390. J 
a. Unknown 19.56 1600. J 
9 . 791286 Phosphine oxide, triphenyl- 34.64 390 • ..J.a-

10. Unknown 5.10 1100 • ..a,,,. 
11. 
12. 
13. 
14. 
15. • 
16. 
17. 
18~ 
19. -20. -21. -22. -23. -24. -25. 
26. -27. -28, -29, -30. --

u u 

FORM I SV-TIC 1/87 Rev • 
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It~· . .. I SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 
EPA SAMPLE NO. 

-------· 
I ... ~·· .·· { 

:, .; 

l ··} Lab Name:BA'rl'ELLE-PNL Contract:------- l_saI.10C1_1 

:t.~: 

I/ { ':. 
l . . ~:- -· ..... . 
,;;-·. 
' .-.. 
I • 

'· . 

r . .. .. .. . : ' . 

Coda:------- ca• e No.: SAS No.: ------
• ·Q ,,-~ ... , """ 

SDG No. : r.J-----

Mat rix t (• oi l/water) SOIL Lab Sample ID: 92306/3,BE4 

Sample wt/vol: 30 

I.CW 

(q/llL) G Lal> File ID: >XC403 

Level: (low/••~) 

I Moiature: not dec.0.1 

Extraction: (Sepf/Cont/Sonc) 

dee. 0. l 

SONC 

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

Date Received: 10/08/91 

Date Extracted:10/17/91 

Date Analyzed: 11/24/91 

Dilution Factor: 1.00000 

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

108-95-2--------Phenol 330. 
lll-44-4--------bis(2-Chloroethyl)Ether 330. 
95-57-a---------2-Chlorcphenol 330. 
541-73-1--------1,J-Oichlorobenzene 330. 
106-46-7--------1,4-0ichlorobenzen• 330. 
100-51-6--------Banzyl_ alcohol 330. 
95-50-1---------1,2-0ichlorobenzena 330. 
95-48-7---------2-Methylphenol 330 • 
l9638-J2~9------bis(2-chloroiscprcpyl)ethar_ 330. 
106-44-5--------4-Hathylphenol 330. 
621-64-7--------H-Hitroso-Ci-n-prcpylamina_ 330. 
67-72-1---------Hexachlcrcathane 330. 
98-95-3---------Nitrobenzene 330. 
78-59-1---------Iscphorcne 330. 
88-75-5---------2-Nitrophenol 330. 
105-67-9--------2,4-Cimethylphenol 330. 
65-85-0---------Benzoic acid 1700. 
lll-9l-l--------bia(2-Chlcrcethoxy)methane 33Q. 
120-83-2--------2,4-0ichlcrcphencl - - 330. 
120-a2-1--------l,2,4-Trichlorcbenzene 330. 
91-20-3---------Haphthalene 330. 
106-47-8--------4-Chloroaniline 330. 
87-68-J---------Hexachlorobutadiene - 330. 
59-50-7---------4-Chloro-3-methylphenol 330 • 
91-57-6---------2-Methylnaphthalene 330. 

. 
77-47-4---------Hexachlorocyclopentadiene_ 330 • 
88-06-2---------2,4,6-Trichlorophenol 330. 
95-95-4---------2,4,5-Trichlorcphenol 1700. 
91-58-7---------2-Chloronaphthalena 330. 
88-74-4---------2-Nitroaniline 1700. 
lJl-11-3--------Dimathylphthalata 330. 
208-96-a--------Acenaphthylane 330. 
606-20-2--------2,6-Dinitrotoluene 330. 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u . u 
--
V 

u 
u 
u 
.v--
u 
u 
u 
u 
u 
u 
u 

. 
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5~ . · ,:·:: ' SEKIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. . 
[ /j Lab Hua: BA'l'TELU:-PHL Contract:----

1-SBLIOCl-1 
soc: Ho~ i _a,_y_-z-9/ /zlJ' 

i
/ : .· ·1 Lat) Code:. ------- C&•• No.: ----- SAS No., -----­-~- . . ! 
, ':! 'i Matrix: (• oil/water) sou. Lat, Sample ID: 92l06/l58J!!4 
' . J: .. 
e: ... ..... 

... ... 
~\-· 
~ ,• 

·_. '. Sample wt/vol: 30 (9/aL) C Lat, Fila ID: >XC40l 

Level: (low/aed) LOW Data Received: 10/08/91 

I Moisture: not dec.0.1 dee. 0.1 Date !xtracted:10/17/91 

bate Analyzed: 11/24/91 

Dilution Factor: 1.00000 

Extraction: (Sept/Cont/Sonc) SONC 

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

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

99-09-2---------3-Nitroaniline 1700. .. 
V 

83-32-9---------Acenaphthen• 330. u 
s1-2a-s---------2,4-Dinitrophenol 1700. u 
100-02-1--------4-Nitrophenol 1700. u 
132-64-9--------Dibenzo!uran 330. u 
12l-l4-2•-------2,4-Din1trotoluene 330 . u 
84-66-2---------Diethylphthalate 330. u 
7005-72-3----~--4-Chlorophenyl-phenylethar_ 330. u 
a 6-.7 3 -7 ---------Fl uor•n• 330. u 
100-01-6--------•-Nitroaniline 1700. u 
534-52-1--------4,6-Dinitro-2-methylphenol_ 1700. u 
86-30-6---------N-Nitrosodiphenylamine (l)_ J30. u 
101-55•3--------4-Bromophenyl-phenylether_ 330. u 

u 

_; ; __ .. 

., 

.- ·t 

... ; . 
! . ., ... 
i .. . .. 
~ ... . . 
a .. 

. ' 

.• 
! . 

... , 

__ .-
-·· 

llS-74•1--------Hexachlorobenzene 330. 
87-86-5---------Pentachlorophenol 1700. u 
as-01-a---------Phenanthrene 330. u ~ffe"tLt 
120-12-1--------Anthracene 
84•74-2---------01-n-butylphthalata 
206•44-o--------Fluoranthene 
129-00-0--------Pyr•n• 
85•68•7---------Butylbenzylphthalate 
91-94•1---------3,3'-Dichlorobenzidine 
56-55-3---------Benzo(a)anthracene 
218-0l-9--------Chrysene 
117•81•7-------•bis(2-Ethylhexyl)phthalate_ 
117-84-0--------Di-n-octylphthalate 
205-99•2--------Banzo(b)fluoranthena 
207-08-9--------Banzo(k)fluoranthene 
so-32-a---------Benzo(a)pyrena 
193-39-5--------lndeno(l,2,3-cd)pyrene 
53-70-3---------Dibanz(a,h)anthracene 
191-24-2--------Benzo(g,h,i)perylene 

(1) - Cannot b• ·••parated from Diphanylamin• 

FORM I sv-2 

:·.- ·. 
·, •.:_:·: : :""· •• 
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330. u 
330. u 
330. u 
670. u 
330. u 
330. u 
330. u 
330. u 
330. u 
330. u 
330. u 
330. u 
330. u 
330. u 
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. 11' SPA SAMPLE NO • itlll 
~)'··· .. 

• SEMXVOLAT:rIJC ORGANICS ANALYSIS DATA SHEE'l' 
TENTATIVELY IDENTIFIED COMPOUNDS -------· 

I ··~1 I . ~:--1 
•\ . -~-~ Lab Hame:BATTELLE-PHL 

. ' 
. . : :l Lal) Cod•: ------;:-;~ .• .. :.-'j . 

:. :· · - · ·; Matrix: (aoil/watar) SOIL 

Casa No. s 

Contract:----

SAS Ho.:--~--
• 

SOC No.: 

Lal, Sample ID: 92306/35824 

8 ll.-l.•91 ~ 

.... • I ... 
·_·_1 Sample wt/vol: 30 (CJ/al.) G Lal, Pile ID: >XC403 

. ··~. 

L:_ 
t• • 

L 
t' . .. · .. 
t · , .. 
~ 

~ 
i 
1 
li.·. ,-. 
t··. 
r:. 
~~ . 

a.: 
i-
r 
t · 
r 
• t 
l 

·-: 

I• 

/· 

"'- · 
' I•. 

• 

_, 

· Level: (low/med) LOW 

I Moisture: not dac.0.1 

. , Extraction: (Sept/Cont/Sonc) 

..-, C:PC Cleanup: (Y/H) N 

Numl:)er TICS found: 4 

dee. O.l 

SONC 

pH:--

Data Received: 10/08/91 

Data Extractad:10/17/91 

Data Analyzed: 11/24/91 

Dilution Factor: 1.00000 

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

CAS NUMBER COMPOUND HAKE RT EST. CONC. Q 

---------------- ---------------------------- --------l, Unknown 4,44 
2. Unknown !5.42 
3. 791286 Phosphine oxide, triphenyl- 34, 71 
4. Unknown !i,18 
s. 
6. 
7 • 
a. 
9. 

10. 
11. 
12, 
13. 
14. 
15. ~ 

16. 
17. 
u ·. 
19. 
20, 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28, 
29. 
30. 

FORM I SV-TIC 
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-SD-EN-SPP-002, Rev. 1 
{J~~ 9:·, .? 

PESTI 
1 

• IPtA'oATA VALIDATION CHECKLIST- FORM A-3 

PROJECT: REVIEWER: 

LABORATORY: CASE: 

SAMPLES/MA TRIX: 

1. DAT A PACKAGE COMPLETENESS 

Review the data package for completeness and check off the items below. 
elements are missing contact the laboratory for resubmittal. 

Data Package Item 

Case Narrative 
Data Summary 
Chain-of-Custody 
QC Summary 

Surrogate report 
MS/MSD report 
Blank summary report 

Sample Data 
Sample reports 
Chromatograms 
GC integration reports 
Worksheets 
UV traces from GPC 
GC/MS confirmation spectra 

Standards Data 
Pesticides Evaluation Standards Summary 
Pesticides/PCB Standards Summary 
Pesticides/PCB identification 
Pesticides standard chromatograms 

Raw QC Data 
Blank analysis report forms and chromatograms 
MS/MSD report forms and chromatograms 

A3-1 

Present?: 

SDG: 

If any data review 

Yes No 

/ 
~ 

/ 

/ 

-;::::"' --/ 
/ 

7 - -✓ 
/ - / 

7 

/ 

/ 

/ 
I 

/ 
~ 

NIA 



l16 ~ 3u9~, -
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Data Package Item 

Additional Data 
Moisture/~ solids data sheets 
Reduction formulae 
Instrument time logs 
Chemist notebook pages 
Sample preparation sheets 

2. HOLDING TIMES 

SD-EN-SPP-002, Rev. 1 

Present?: 

Were all samples extracted within holding time? 

Were all samples analyzed within holding time? 

Yes No N/A 

~~'13 
~@ NIA 

~ No NIA 

ACTION: If any holding times were exceeded, but not by greater than a factor of two, qualify 
associated samples as estimated (J for detects or UJ for nondetects), otherwise reject all nondetects 
(R) and qualify all associated detects as estimated (J). 

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS 

3.1 INSTRUMENT PERFORMANCE (2/88 SOW) 

Are DDT retention times greater than 12 minutes? No NIA 

ACTION: If DDT retention time is .S..12 minutes and resolution is <25% qualify associated data as 
unusable (R). 

Is resolution between DDT peaks acceptable? ~ No NIA 

ACTION: If resolution between DDT peaks is unacceptable qualify associated data as unusable (R). 

Do all pesticide standards elute within the established 
retention time windows? · No NIA 

ACTION: If the standards do not meet the retention time criteria and peaks are not present near or 
within the retention time windows no sample qualification is necessary. If peaks are near or within 
the retention time windows and the standards and matrix spikes do not fall within the expanded 
retention time windows calculated according to the validation requirements, qualify all associated 
sample results from the last in-control point as unusable (R). · 

Are DDT breakdowns ,.S..20%? @ No NIA 

ACTION: If the DDT percent breakdown exceeds 20%, qualify all detected results for DDT as 
estimated (J) and all nondetects as unusable (R) if DOD and ODE are detected. In addition qualify 
all results for DOD or ODE as presumptive and estimated (NJ). 

Are endrin breakdowns .S..20%? No NIA 

A3-2 
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ACTION: If the eodrin breakdown exceeds 20~, qualify all detected results for endrin as estimated 
(J) and all nondetects as unusable (R) if endrin aldehyde or endrin ketone are detected. In addition, 

( qualify all results for eodrin ketone as presumptive and estimated (NJ). 

Are DBC retention time differences within specification? ~ No NIA 

ACTION: If DBC %D values are outside the limits and the shift is ocurring repeatedly in samples 
and standards, qualify affected sample results as unusable (R). 

3.2 CALIBRATIONS (2188 SOW) 

Are RSD values for aldrin, endrin, DDT and DBC ~ 10%? 

Have all standards been analyzed within 72 h 
of any sample? 

Has a 3-point calibration been conducted for DDT 
or toxaphene? 

Have all standards been analyzed at the start of 
each 72~h sequence? 

Have evaluation standards A, B, and C been analyzed 
within 72 h of any sample? 

Has the confirmation standard mix been analyzed after 
every five samples? 

Has evaluation standard B analyzed every 10 samples? 

Are %D values for initial and subsequent standards ~ 15% 
for quantitation standards and ~20% for confirmation standards? 

@) 

~ 
Yes 

@ 

@ 

~ 
(9 

Yes 

No NIA 

No NIA 

® NIA 

No NIA 

No NIA 

No NIA 

No NIA 

~ l-CYl,HlW-'f 
· NIA 

ACTION: If the RSD criteria were exceeded or three point calibrations not conducted qualify 
associated detects as estimated (J). If all standards were not analyzed at the begiMing of each 72-h 
sequence qualify associated data as unusable (R). If the confirmation standards were not analyzed 
properly qualify associated detects as estimated (J). If the continuing calibration criteria were not met 
qualify associated quantitation data as estimated (J). 

A3-3 

i . 
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3.3 INSTRUMENT PERFORMANCE AND INITIAL CALIBRATION (3/90 SOW) 

Is peak resolution acceptable? Yes No 

ACTION: If the resolution criteria are not met, reject positive sample results generated after initial 
calibration (R). · 

Aie DDT and endrin breakdowns ~20.0~ Yes No @ 
ACTION: If the breakdown criteria are not met qualify sample results as described in Section 5.3.1 
of the validation requirements. 

Are single component target compounds in the PEMs, INDA, INDB and 
the calibration standards within the retention time windows? Yes No (5 
ACTION: If the retention time criteria are not met and no peaks are present in the samples within 
two times the retention time windows (±0.04, ±0.0S for methoxychlor), no qualification is 
necessary. If peaks are present in samples within the retention time window a review is made of the 
raw data to determine expanded retention time windows (see Section 5.3.1 of the validation 
requirements). If all standards and matrix spikes fall within the expanded windows then no 
qualification of sample results is necessary. If all standards and matrix spikes do not fall within the 
expanded windows then all affected sample results are qualified as unusable (R). 

Are the RPDs acceptable for the PEMs? Yes No (§ 
ACTION: If the RPO criteria are not met qualify associated positive sample results as estimated (J). 

Are the RSDs for the calibration factors < 10.0% ( < 15.0% for the BHC 
series, DDT, endrin, and methoxychlor)? Yes No @· 
ACTION: If the RSD criteria are not met qualify associated positive sample results as estimated (J). 

3.4 CALIBRATION VERIFICATION (3/90 SOW) 

Have the analytical sequence requirements been met for the 
analysis of instrument blanks, PEMs, INDA and INDB mixes? Yes No @ 
ACTION: If the analytical sequence requirements are not followed and any of the resolution or 
retention time criteria listed below are exceeded, reject associated positive results (R). 

Is peak resolution acceptable for PEMs, INDA and INDB mixes? Yes No 

ACTION: If the resolution criteria are not met reject positive sample results generated after a 
noncompliant standard analysis (R). 

Are single component target compounds in the PEMs, INDA and 
INDB mixes within the retention time windows? 

A3-4 

Yes No . . 
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ACI10N: If the retention time criteria are not met and no peaks are present in the samples analyzed 
after the noncompliant standard within two times the retention time windows (±0.04, ±0.05 for 
methoxychlor), no qualification is necessary. If peaks are present in samples within the expanded 
windows rejected associated positive and nondetect results (R). 

Are RPDs between the calculated and true amounts in the PEMs, INDA 
and INDB mixes ~25.0%? Yes No (wA 
ACTION: If the RPD criteria are not met qualify associated positive sample results as estimated (J). 

Are DDT and endrin breakdowns in the 
PEMs S:20.0% (S:30.0% total combined)? Yes No <if). 
ACTION: If the breakdown criteria are not met qualify associated positive sample results in 
accordance with the criteria specified in Section 5 .3 .1. 

4. BLANKS 

4.1 LABORATORY BLANKS 

Has the laboratory analyzed the method blanks 
~ at the required frequency? No NIA 

Has the laboratory analyzed a sulfur clean-up blank if required? Yes No @ 
Has the laboratory analyzed instrument blanks 

@ at the required frequency? Yes No 

Are target compounds present in the blanks? Yes No NIA 

ACTION: Qualify all associated positive results as nondetects (U) that are < 5 times the highest 
concentration in any acceptable blank. 

4.2 FIELD BLANKS 

Are target compounds present in the field blanks? Yes @ NIA 

ACTION: If target compounds are present in the field blanks qualify all positive sample results < 5 
times the highest valid field blank concentrations as nondetects (U) and note the results in the 
validation narrative. 

A3-5 



S. ACCURACY 
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5.1 SURROGATE RECOVERY 

-SD-EN-SPP-002, Rev. 1 

Aie any surrogate recoveries out of specification? 

Do any samples show nondetects for surrogates? 

Aie any method blank surrogates out of specification? 

Yes ® N/A 

Yes @ N/A 

Yes ~ NIA 

ACTION: Qualify all associated sample results as estimated (J for detects and UJ for nondetects) for 
surrogates out of specification. If the surrogate was not detected (0% recovery) in the sample qualify 
associated nondetects as unusable (R). If method blank surrogates are out of specification and sample 
surrogates are acceptable, no qualification is required however, the laboratory should be contacted for 
an explanation. 

5.2 MATRIX SPIKE RECOVERY 

Has the laboratory analyzed a MSIMSD per matrix for the 
the sample group? 

Are MS/MSD recoveries within specification? 

Are there any calculation or transcription errors? 

@ No 

@ No 

Yes @ 

NIA 

NIA 

NIA 

ACTION: If MSIMSD analyses have not been conducted contact the laboratory for clarification. 
Review the MSIMSD recoveries in conjunction with other QC data such as surrogate recoveries and 
note the results in the validation narrative. If MS/MSD recoveries are out of specification and sample 
concentration is > 5 times the spike concentration, no qualification is required, otherwise qualify 
results as follows: Qualify positive results as estimated (J) in all samples if associated surrogates are 
also out of specification. The qualification shall only be done on samples of similar matrix as the 
MS/MSD samples. If it is determined from the review -Jhat only the spiked samples are affected by · 
the low recoveries, qualify only the results.for the spiked sample as described above. If it is 
determined from the review that out of specification MS/MSD recoveries are indicative of systematic 
problems in the laboratory such as sample preparation or sample-specific matrix interferences this 
must be noted in the validation narrative along with the potential affect on the sample results . 

5.3 PERFORMANCE AUDIT SAMPLES 

Are performance audit sample results within 
the acceptance limits? Yes No~ 

ACTION: Note the results of the performance audit samples in the validation narrative. 

A3~ 
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6. PRECISION 

6.1 MA TRIX SPIKE/MA TRIX SPIKE DUPLICATE SAMPLES 

Are the RPD values within specification? @ No NIA 

ACTION: Review the MS/MSD results in conjunction with other QC data such as field duplicates · 
and note the results in the validation narrative. If MS/MSD RPD values are out of specification and 
sample results are > SxCRQL qualify positive results as estimated (J). If it is determined from the 
review that out of specification MS/MSD results are indicative of systematic problems in the 
laboratory such as sample preparation or sample-specific matrix interferences this must be noted in 
the validation narrative along with the potential affect on the sample results. 

6.2 FIELD DUPLICATE SAMPLES 

Are field duplicate RPD values acceptable? Yes No @ 
ACTION: Note the results of the field duplicate samples in the validation narrative. 

6.3 FIELD SPLIT SAMPLES 

Are field split RPD values acceptable? Yes No @) 
ACTION: Note the results of the field split samples in the validation narrative. 

7. COMPOUND IDENTIFICATION AND QUANTIT A TION 

7 .1 COMPOUND IDENTIFICATION 

Do positive results meet the retention time window criteria? 

Were positive results analyzed on disimilar columns? 

If dieldrin and ODE were reported was a 3% OV-1 column 
used for confirmation (2188 SOW data only)? 

Do retention times and relative peak height ratios match 
the expected patterns for multipeak compounds (PCB, toxaphene or 
chlordane)? 

Has GC/MS confirmation been conducted on sample extract 
concentrations > 10 ppm? 

• 

A3-7 

~ No NIA 

@. No NIA 

Yes No @ 

e No NIA 

Yes No (3) 
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ACTION: If positive results do not meet the retention time criteria qualify all detected results as 
nondetects as follows: If the misidentified peak is outside the retention time windows and no 
interferences are noted repon the CRQL and if the misidentified peak interferes with a target peak 
then the repon value is qualified as estimated and nondetec:ted (UJ). If positive results were not 
confirmed on disimilar columns, reject affected results (R). If a 3 ~ OV-1 was used to confirm 
dieldrin and DDE, reject the affected data (R). If PCB,-chlordane or toxaphene identification is 
questionable qualify the results as presumptive and estimated (NJ). If GC/MS confirmation was not 
conducted contact the laboratory for explanation and note in the validation narrative. 

7.2 REPORTED RESULTS AND QUANTITATION LIMITS 

Are results and quantitation limits calculated properly? 

Has the laboratory reponed the sample quantitation limits 
within 5xCRQL values? 

@ No 

@ No 

NIA 

NIA 

ACTION: If results and quantitation limits are in error contact the laboratory for clarification and 
note in the validation narrative. 

8. OVERALL ASSESSMENT AND SUMMARY 

Has the laboratory conducted the analysis in accordance 
with the analytical SOW? 

Were project specific data quality objectives met for 
this analysis? 

@ No 

~ No 

ACTION: Summarize all the data qualifications and complete the data validation narrative as 
specified in Section 10.0 of the data validation requirements. 

A3-8 

NIA 

NIA 
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HOLDING TIME SUMMARY • FORM 8-1 

SDG: 8 REVIEWER: (lh( J., iW,f, ,u, DATE: I//;!) /t/7 PAGE..1_0F ~ 

COMMENTS: · 1),l0f' I pf~ 
I , 

PREP. ANALYSIS 
FIELD ANALYSIS DATE DATE DATE HOLDING HOLDING 
SAMPLE ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER 

(/;O/ 'SJ-I.. I PH~ l~l1 A, 10//1/q/ 11/2-~/q1 ?f.$ II v ........ l.Y ,,, ~ 

/J;OJ ... 5h9 lfJ t.,J,/ff JJ. / 0 /t)/Vf I I J//:) /4J 11/~f/J/q/ ,-~,~ I/ -th<:J '/) t:e:. ~ 
-

~r-JlsJqq 

tD 
I -

,. 
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( 
DATA QU~~ON SUMMARY - FORM B-7 

Ar,, -

SDG:~\~4 I ~-~ I DATE:r-J/dr~ I PAGE.l._oF_L 

COMMENTS~P .. ~ ft~ 
,, 

COMPOUND QUAUFIER. SAMPLES REASON 
J.FFECTED 

A-l\ ~\~ ~r,\~G-9 ~r~r .&...l ' - '~ -\+""" 

~ ~ R" \S\.\:\ ~ 
w " 

. 

l 
i 

-

. 

B-7 
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96 ii 3~9?. 2 l~)LI 
1D SPA SAMPLE HO. 

PESTICIDE ORGANICS ANALYSXS DATA SHEET 

Lab Name: B&ttall• PNL Contract: 

Lab Code: PNt. caae Ho.: SAS Ho. i 

Matrix: (• oil/water) Soil 

Sample wt/vol: 30.6 (CJ/'IDL) CJ 

Level: (low/mad) LOW 

\ Moisture: not dee. 3.01 

Extraction: (SepF/Cont/Sonc) 

GPC Cleanup: (Y/N) N 

dee. ----

Sonc 

pH: 6.5 

I -ttl~ff-1.i /5,J-t7, 5 

SDG Ho.: I 

Lal:) Sample ID: 92-00306-P-l 

Lal:) Fila XD: 

Data Received: 10/08/91 

Date Extracted:10/17/91 

Date Analyzed: 11/28/91 

Dilution Factor: 1.00000 

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

319-84-6--------alpha-BHC 
319-85-7--------beta-BHC 
319-86-8--------delta-BHC 
58-89-9---------gamma-BHC (Lindane) 
76-44-B---------Heptachlor 
309-00-2--------Aldrin 
1024-57-3-------Heptachlor epoxide 
959-98-B--------Endosulfan I 
60-57-1---------oieldrin 
72-55-9---------4,4 1 -0DE 
12-20-e---------Endrin 
33213-65-9------Endosulfan II 
72-54-B---------4,4 1 -00D 
1013-07-8-------Endosultan sulfate 
50-29-3---------4,4'-DD'r 
72-43-s---------Methoxychlor 
53494-70-5------Endrin ketone 
5103-71-9-------alpha-Chlordane 
5103-74-2-------gamma-Chlordane 
SOOl-35-2-------Toxaphene 
12674-11-2------Arochlor-1016 
lll04-2B-2------Arochlor-l221 
11141-16-s------Arochlor-1232 
53469-21-9------Arochlor-1242 
12672-29-6------Arochlor-1248 
11097-69-l------Arochlor-1254 
1109&-s2-s------Arochlor-12&0 

FORM I PEST 

112 

a.o 
a.o 
a.0 
a.0 
8.0 
8.0 
a.o 
8.0 

16.0 
16.0 
16.0 
17 .1 
16.0 
16.0 
16.0 
80.0 
16.0 
80.0 
so.o 

160.0 
80.0 
80.0 
80.0 

d1v 
so.o 
80.0 

~~~H-3.2-
160.0 

1· llU0/4Z, . 

9 

u:s-

:S­
U-~ 

-s­
u..~ 

~~qi~ 
1/89 Rev. 
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lD EPA SAMPLE HO. ' • PEST:ICIDI ORGANICS ANALYS:IS DATA SHEET 

I.ab Haaa: Battalle PIil. Contract: 

Lab Code: PNL case Ho.: SAS Ho.: 

Matrix: (aoil/water) Soil 

Sample wt/vol: 29.7 (g/JIL) 9 

Level: (low/med) LOW 

I Moisture: not dee. 3.4 

Extraction: (SepF/Cont/Sonc) 

GPC Cleanup: (Y/lf) N 

dee.----

Sonc 

pH: 8.5 

I 1 -
801581 
2itt" fr5Q;?, ~3,;,5_ 

#f"j,i.,l 
SDG Ho.: I ; . 

i.J:) Suaple ID: 92-00358-P-1 

I.Ai:. File ID: 

Date Received: 10/11/91 

Date Extraeted:10/17/91 

Date Analyzed: 11/28/91 

Dilution Factor: 1.00000 

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

319-84-6--------alpha-BHC a.o u 
319-85-7--------bet~-BHC a.o u 
319-86-8--------dalta-BHC a.o u 
58-89-9---------gamma-BHC (Lindane) a.o u 
76-44-a---------Heptachlor a.o u 
309-oa-2--------Aldrin a.a u 
1024-57-3-------Heptachlor epoxida a.o u 
959-98-a--------Endosultan I a.o u 
60-57-l---------Dieldrin 16.0 u 
72-55-9---------4,4'-DOE 16.0 u 
12-20-a---------Endrin 16.0 u 
33213-65-9------Endosultan II 16.0 u 
72-54-8---------4,4'-DDO 16.0 u 
l013-a7-a-------Endosultan sulfate 16.a u 
50-29-3---------4,4 1 -DOT 16.0 u 
72-43-s---------Methoxychlor so.a e-L\ 
S3494-7a-s------Endrin ketone ': 16.0 u . 
5103-71-9-------alpha-Chlordane ao.o u 
SlaJ-74-2-------gamma-Chlordane ao.o u 
8001-35-2-------Toxaphene 160.0 u 
12674-ll-2------Arochlor-1016 ao.o u 
11104-28-2------Arochlor-1221 80.0 u 
lll4l-l6-s------Arochlor-l232 80.0 u 
53469-21-9------Arochlor-1242 ao.o u 
12672-29-6------Arochlor-1248 80.0 u 
11097-69-1------Arochlor-1254 160.0 u 
11096-82-5------Arochlor-1260 160.0 u 

FORM I PEST 1/89 Rev. 

113 
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961349?~21.~~ DA SAMPt.2 HO. 
PU'l'ICIDZ ORGANICS ANALYSIS ~TA SHEET 

Lab Name: Battelle PHI. contract: 

Lab Code: PHL case Ho.: SAS Ho.: 

Matrix: (soil/water) Soil 

Sample vt/vol: . 30.0 (CJ/III.) CJ 

Level: (low/med) LOW 

I Moisture: not dee.---- dee. ---

Extraction: (SapF/Cont/Sonc) Sonc 

GPC Cleanup: (Y/N) N pH: 

I PBlank 

SDG Ho.: a 

Lab Sample ID: 92-00358-P-4 

Lab File ID: 

Data Received: 10/17/91 

Data Extracted:10/17/91 

Data Analyzed: 11/28/91 

Dilution Factor: 1.00000 

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

319-84-6--------alpha-BHC 8.o u 
319-85-7--------beta-BHC 8.0 u 
319-86-8--------delta-BHC 8.0 u 
58-89-9---------gamma-BHC (Lindane) 8.o u 
76-44-8---------Heptachlor 8.o u 
309-00-2--------Aldrin 8.0 u 
1024-57-3-------Heptachlor epcxide 8.0 u 
959-98-a--------Endosultan I 8.0 u 
60-57-l---------oieldrin 16.0 u 
72-55-9---------4,4 1 -DDE 16.0 u 
12-20-a---------Endrin 16.0 u 
33213-65-9------Endosultan II 16.0 u 
72-54-8---------4,4'-DDO 16.0 u 
1013-07-a-------Endosultan sulfate 16.0 u 
50-29-3---------4,4 1 -DDT 16.0 u 
72-43-5---------Methcxychlor 80.0 lJ 
53494-70-5------Endrin ketone 16.0 u 
5103-71-9-------alpha-Chlordane ~ 80.0 u 
5103-74-2-------gamma-Chlordane ao.o u 
aoo1-Js-2-------Toxaphene 160.0 u 
12674-11-2------Arochlor-1016 80.0 u 
11104-28-2------Arcchlcr-1221 ao.o u 
11141-16-s------Arochlcr-1232 80.0 u 
53469-21-9------Arochlor-1242 ao.o u 
12672-29-6------Arochlcr-1248 ao.o u 
11097-69-l------Arochlor-1254 160.0 u 
11096-82-s------Arochlor-1260 160.0 u 

FORM I PEST 1/89 Rav. 

111 
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INORGANIC ANALYSIS DATA VALIDATION CHECKLIST - FORM A-6 

REVIEWER: 

LABORATORY: 7 N v CASE: 

1. COMPLETENESS AND CONTRACT COMPLIANCE 

Review the data package for completeness and check off the items below. If any data review 
elements are missing contact the laboratory for submittal of the omitted data. 

Data Package Item 

Case Narrative 
Cover Page 
Traffic Reports 
Sample Data 

Inorganic Analysis Data Sheets 
Standards Data 

Initial and Continuing Calibration Verification 
CRDL Standard for AA and ICP 

QC Summary 
Blanks 
ICP Interference Check Summary 
Spike Sample Recovery 
Post-Digestion Spike Sample Recovery 
Duplicate 
Laboratory Control Sample 
Standard Addition Results 
ICP Serial Dilutions 
Instrument Detection Limits 
ICP Interelement Correction Factors 
ICP Linear Ranges 
Preparation Log 
Analysis Run Log 

Raw Data 
ICP Raw Data 
Furnace AA Raw Data 
Mercury Raw Data 
Cyanide Raw Data 

Additional Data 
Internal laboratory chain-of-custody 
Laboratory Sample Preparation Records 

A6-1 

Present?: Yes No 
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I2a1a fa,ka&~ Item Present?: Yes No NIA 

Percent Solids Analysis Records 
/ 

Reduction Formulae . 7 -r -Instrument Run Logs 
Chemist Notebook Pages z ~ 

2. HOLDING TIMES 

Have all samples been analyzed within holding times? Yes @ NIA 

ACTION: If any holding times have been exceeded qualify all affected results as estimated (J for 
detects and UJ for nondetects). 

3. INITIAL CALIBRATIONS . 

Were all instruments calibrated daily, each set-up time and 
were the proper number of standar~ used? 

Are the correlation coefficients :i!:0.995? 

Was a midrange cyanide standard distilled? 

Yes No NIA 

Yes 

Yes 

No · NIA -~ 

-~~I~~ 
ACTION: Qualify all data as unusable if reponed from an analysis in which an instrument was not 
calibrated or was calibrated with less than the minimum number of standards. Qualify associated 
sample results > IDL as estimated (J) and results < IDL as estimated (UJ), if the correlation 
coefficient is < 0.995 or the laboratory did not distill the midrange cyanide standard. 

4. INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Are ICY and CCV percent recoveries within control? 

Are there calculation errors? 

@ No NIA 

Yes @ NIA 

ACTION: Qualify all affected data in accordance with Section 8.3 of the validation requirements. If 
calculation errors are noted, contact the laboratory for clarification. 

5. ICP INTERFERENCE CHECK SAMPLE 

Has an ICS sample been analyzed at the proper frequency? 

Are the AB solution %R values within control? 

Are there calculation errors? 

w No NIA 

@ No NIA 

Yes ~ NIA 

ACTION: Qualify all affected data in accordance with Section 8.3 of the validation requirements. If 
calculation errors are noted, contact the laboratory for clarification. 

A6-2 
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6. LABORATORY BLANKS 

Are w-get analytes present in the laboratory blanks? (!;) No N/A 

ACTION: Qualify all associated sample results for any analyte · <5 times the amount in any 
laboratory blank as nondetected (U). If analyte concentrations in the blank are > CRDL or below the 
negative CRDL, verify the laboratory has redigested and reanalyzed associated samples with analyte 
concentrations < 10 times the blank concentration. If the laboratory has not redigested and 
reanalyzed the samples, note in the validation narrative. 

7. FIELD BLANKS 

Are w-get analytes present in the field blanks? Yes No @ 
ACTION: Qualify all sample results for any analyte <S times the amount in any valid field blank as 
nondetected (U). 

8. MA TRIX SPIKE SAMPLE ANALYSIS 

Are spike recoveries within the control limits? Yes @ NIA 

ACTION: Qualify the affected sample data according to the following requirements: 

If spike recovery is > 125 % and sample results are < IDL no qualification is required. If spike 
recovery is > 125 % or < 75% qualify all positive results as estimated (J). If spike recovery is 30% 
to 7 4 % qualify all nondetects as estimated (UJ). If spike recovery is < 30%, reject all nondetects 
(R). If the field blank has been used for spike analysis, note in the validation narrative. 

9. LABORATORY CONTROL SAMPLE ~ 

Are percent recoveries within the acceptance limits? 

Are there calculation errors? 

ACTION: Qualify the sample data according to the following requirements: 

Yes @ NIA 

Yes ~ NIA 

AQUEOUS LCS - Qualify as estimated (J), all sample results > IDL, for which the LCS %R falls 
within the range S0-79% or > 120%. Qualify as estimated (UJ), all sample results <IDL. for which 
the LCS falls within the range of 50-79%. Qualify as unusable (R) all sample results, for which the 
LCS %R <50%. 

SOLID LCS - Qualify as estimated (J). all sample results > IDL for which the LCS result is outside 
the established control limits. Qualify as estimated (UJ), all sample results < IDL for which the LCS 
%R are lower than the established control limits. 

A6-3 



10. PERFORMANCE AUDIT ANALYSES 

Are the performance audit sample results within the 
acceptance limits? 

,,;- .J 

Yes No ~ 

A en ON: Note the results of the performance audit sample analyses in the data validation narrative. 

11. DUPUCA TE SAMPLE ANALYSIS 

Are RPO values acceptable? @ No NIA 

ACTION: Qualify the results for all associated samples of the same matrix as estimated (J) if the 
RPD results fall outside the appropriate control limits. If field blanks were used for laboratory 
duplicates, note in the validation narrative. 

12. ICP SERIAL DILUTION 

Are the serial dilution results acceptable? 

Is there evidence of negative interference? 

~ No 

Yes @ 
NIA 

NIA 

ACTION: Qualify the associated data as estimated (J) for those analytes in which the %D is outside 
the control limits. If evidence of negative interference is found. use professional judgment to qualify 
the data. 

13. FIELD DUPLICATE SAMPLES 

Do the RPD values exceed the control limits? Yes 
~ 

ACTION: Note the results of the field duplicate samples in the validation narrative. 

14. FIELD SPLIT SAMPLES 

Do the RPD values exceed the control limits? Yes No 

ACTION: Note the results of the field split samples in the validation narrative. 

1516. FURNACE ATOMIC ABSORPTION QUALITY CONTROL 

Do all applicable analyses have duplicate injections? 

Are applicable duplicate injection RSD values within control? 

If no, were samples rerun once as required? • 

Does the RSD for the rerun fall within the control limits? 

Were analytical spike recoveries within the control limits? 

A6-4 
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(3) 
Yes 

Yes 

@ 

No 

No 

No 

No 

No 

NIA 

NIA 

@ 
~ 
NIA 
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~ If no, were MSA analyses· performed when required? Yes No 

Are MSA correlation coefficients 2_0.9957 Yes No ~ 
If no, was a second MSA analysis performed? Yes No ®J· 
ACTION: If duplicate injectiom are outside the acceptance limits and the sample has not been 
reanalyzed or the reanalysis is outside the acceptance limits, qualify the associated data as estimated. Q 
for detects and UJ for nondetects). ff the analytical spike recovery is < 40% qualify detects as 
estimated (J). If the analytical spike recovery is ~10% but <40%, qualify all nondetects as 
estimated (UJ) and if the analytical spike recovery is < 10%, reject all nondetects (R). If the sample 
absorbance is < SO% of the analytical spike absorbance and the analytical spike recovery is < 85% or 
> 115%, qualify all results as estimated (J for detects and UJ for nondetects). If method of standard 
additions (MSA) was required but was not performed, the MSA samples were spiked incorrectly, or 
the MSA correllation coefficient was < 0.99S, qualify the associated detected results as estimated (J). 

17. ANALYTE QUANTITATION AND DETECTION LIMITS 

Have results been reported and calculated correctly? @ No 

Are results within the calibrated range of the instruments 
~ and within the linear range of the ICP? No 

Are all detection limits below the CRQL? Yes No 

Action: If analyte quantitation is in error, contact the laboratory for explanation. If errors or 
deficiencies can not be resolved with the laboratory, qualify associated data as unusable (R). 

18. OVERALL ASSESSMENT AND SUMMARY 

Has the laboratory conducted the analysis in accordance 
with the analytical SOW? 

Were project specific data quality objectives met for 
this analysis? 

@ No 

@ No 

ACTION: Summarize all the data qualifications and complete the data validation narrative as 
specified in Section 10.0 of the data validation requirements. 

A6-S 
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HOLDING TIME SUMMARY - FORM B-1 

SDG:1 REVIEWER: r 
1 

.\u,4!e,; v DATE: 11!&/1r 
COMMENTS: .~rnt]i1,,1 ~1) 

// 
PREP. 

FIELD ANALYSIS DATE DATE DATE HOLDING 
SAMPLE ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS 

/!1J15lJ!,/ /1'. //} c;~/4/ Jo/1~-/t I 1t/l1o /~I I~ 
p()/5b~ / : J,1 lbb/41 1 o; ,,,e;-111 /n//i,, /4/ 

,,,;.·--, 7 

/,?()/~6'!" IIJ /;i.,A•1 • / /J///4/q I 
. 

{!t '!, /U:2-th J / ,./ 
f; /) J ~---;, q ,/ !11tlat-J J>J/t;/4/ 1z/-;i,/41 I -:;,,/UJ /Cl / · 57 
btJ It; II t/ (A/l., ' /1)/q/q; J!)//Jl4J JI)/_? I A I J?" 

IXI • - lh ;) I 47-/(/ (' ./l1., lolf/41· IO/lf/11 I J /2,,//4'/ 9 
·- -~ 

. 
/?/) I Li1i 9 /, '// 'cLf7IA/J in /ti/41 I (}//p./4 / I 3/.2//4 / I 'J . 

/JJo/?t-f! (/J"v 10/1/11 1J// ?/q I / ~I.J;/4· v, ·1 I ~ -

" 

ANALYSIS 
HOLDING 
TIME, DAYS 

I 
I 
5 

I )/40_ 

4' 
~ 

"5' 

4 

.~· ..... 

PAGE_l_OF _L_ 

QUALIFIER 

.:T 
i 
J 

he1-'°U2.-

I /I /iY1. 1 _ 

h1 ~t..(__ 

~T 
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U.S. EPA - CLP 

5A 
SPIKE SAMPLE RECOVERY 

• EPA SAMPLE NO • 

La:b Name: BA~~---P_NL. _____ _ B015M9 S 

La:b Coda: Caaa No.: SAS No.: 

Matrix: _SOIL ____ _ 

SDG No.: 8,9,10 

Level (low/med): _LOW_ 

I Solids for Sample: 97.8 -
Concentration Units (ug/L or mg/kg dry weight): MG/KG 

Control 
Limit 

Analyte %R 

Aluminum 
Antimony- 75-125 
Barium - 75-125-
Berylliwii 75-125-
Cadmium 75-125-
Calcium-
:hromi~ _7_5 ___ l_2_5_ 

Cobalt - 75-125-
Copper- 75-125-
Iron - -----Magnesium __ _ 
Manganese 75-125 

. Nickel 75-125-
Potassiwii 
Sodium ----
Vanadium 
Zinc -

75-125 
75-125-

Spiked Sample Sample 
Result (SSR) C Result (SR) 

-36.2887 2.6757 - -467.4473 83.5866 - -9.6115 0.2427 -12.5570 3.2930 -
57.3738 26.0975 -103.8540 9.1700 -70.8491 26.0325 -

395.4597 318.1431 -132.2833 35.7931 -
158.4356 63.9031 -137.4764 47.6540 -

Spike 
C Added (SA) IR Q M 

u 

B 

--
i 

- -..-=::=r~ NR ----- p 98.32 -393.27 97.6 -9.83 95.3 -9.83 94.2 

39.33 79.5 -98.32 96.3 -49.16 91.2 

98.32 78.6 -98.32 98.l -
98.32 96.l -98.32 91.4 

I--

p-
- p-
- p-
- NR 

p 
- p-
- p~ 
- NR 

NR 
p 

- p-
- NR 

NR 
p 

- p--. -

Comments: 
PRE-DIGESTION sPIKEo_s01t_sAMPLE_LEACHATE _________ 1~,t~ll.1.l1~v~-----

FORM V (Part l) - IN 

37 

3/90 
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U.S. EPA - CLP 

l 
7 

LABORATORY CONTROL SAMPLE 
• 

Lab Name: BA'l'TELLE_PNL ______ _ Contract: 
/ 

, Lab Code: Case No.: SAS No.: SOG No.: 8,9,10 

\ i Solid LCS . Source: 
/2 

US-EPA ---
Aqueous LCS source: 

Aqueous (ug /L) 
Analyte True Found %R True 

Aluminum 325.0 
Antimor,,y - -211. o 
Barium - ---- - 4.8 
Berylliwii ---- 19.4 
Cadmium --- ==45.4 
Calcium-
~hromium ---- 99.6 
Cobalt - ---Y44.0 
Copper- ~910.0 
Iron - 22430.0 
Magnesium 118100.0 
Manganese 2oa~. o 
Nickel - 60.9 
Potassiwii -50.0 
sodium -so.a 
Vanadium ~65.8 
Zinc 187.0 

Solid (mg/kg) 
Found c Limits %R 

254.6 
-215.2 
- 5.1 

18.6 
-47.3 -

225.0 
- -127.0 
a - o.o 

16.5 
- -35.7 --

_ 424. 0 U-~3 
294.0 102.0 - 40.0 106.7 

-22.3 96.1 
-55.l 104.1 

---9 .... 5-. -8 - --.... 7-,-9-..... 2 -~1 .... 2..,.0-• ..,.0 9( 
---Y42.6 - ----Y25.0 -162.0 -99.w 
-:Y064.2 - ~006.0 _7820.0 102.2 
218 3 5 • 8. - 17 7 7 0 • 0 2 7 0 8 0 . 0 9 7 • 4 , 
104709.2: 100400.0 129900.0 -88.7 • 

191.8 111.0 239.o -9s.1 ; 
- 59.7 - - 49.2 - ,2.6M 
~o6.4 u ~ -o.o ~oo.o"'- o.o 
-230.9 B ___ o.o 1000.01 461.7 
- 60.5 51.7 - 79.9 91.9 
_172.5: . 138.0 _236.0 -92.2 

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

FORM VII - IN 
40 3/90 
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41J./:s/1,., DATA QUALIFICATION SUMMARY - FORM B-7 ~ ~t ~ -~d13 

~/JSlcr3 SDG: ~lbt~d REVIEWER: ½ DATE: u( re lr-:r I PAGE-±oF±-
" COMMENTS: ~ ~ _,,fh1"..-~ ' iu; V . ., 

QUALIFIER COMPOUND SAMPLES REASON 
AFFECTED 

r 11r1Ait riv LA-1' l':1J!0-I I t?Jo/51-kl I I.\ J rn1J. 07 .6 1~ ~ 
(1~ ~ (!;()15A Cy ~Iv 

.' J 

Jft .A ,i tl ~~1 v 

f !Jr'J,).j{ -G lh) lA P)O/ ~f; q ~Cvtkf/4, Vl , I 
r .1ti ~uJ 1 1 !,v\ Ll.t 8015l-l/ I 
V ,(l-zuxii u II v ,. LA {}o1 •7)_1. I . . . I f 
f:t-r., -h . 1., !,,(:)1.l,-.,,- ut:r bO/,sr;c; Ao1"YI-I ,S SI:- < 7.5"% 

:; I 

/4fu ,,1, ~Ltli ~I :r P;i)/.~f;/1( b).191 ( c { s ;;~ I tJluf-

~J-1/l/t v s ./ 

I ~< C/6 ,f.. 61.µ f -
I 

? lf1-1i)11 i:t) t, v t,) f- /!;O/ S-6 '1 6bJ Qf / t ~, <fJ"!J/J 

0 1,1 . .,- 1 DY t✓.~f e.£~~( lli/~~ fir A'il 1 ·f-
' ~ 

B-7 

L__ 



U.S. EPA - CLP 

1 EPA SAMPLE NO . 
I NORGANIC ANALYSES DATA SHEET 

Lab Name: BA'rl'ELLE_PNL______ Contract : 

Lab Code: Case No.: 

Matrix (soil/water): SOIL_ 

Level (low/med): 

t Solids: 

LOW 

97.0 -

SAS No.: 

• BOlSG9 -1 
--Z.11,e b-'?DB Is,· 5-- Cf, s-. 
SDG No.: 8,9,10 

Lab Sample ID: 92-0306Bl_ 

Date Received: 12/03/91 

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

CAS No. Ana.lyte Concentration C Q M 
. 

7429-90-5 Aluminum 8030 j/ p 
Antimony- 12 p -7440-36-0 2.6 _N_ 

7440-39-3 Barium - 78.6 p-

7440-41-7 Beryllium 0.26 B p 
7440-43-9 Cadmium 2.0 p 

Calcium- - p 7440-70-2 ·. 7350 
: iA_ 

Chromium_ - p 7440-47-3 10.2 
7440-48-4 Cobalt 7.3 B p 
7440-50-8 Copper= 21.s p -7439-89-6 Iron 22200 p -7439-95-4 p Magnesium 4160 -7439-96-5 Manganese 269 p -7440-02-0 Nickel ~ 11.6 p 
7440-09-7 Potassium 793 2 p 
7440-23-5 Sodium 596 l,a p 
7440-62-2 Vanadium 52.l p 

- tr· /7-
: J 

7440-66-6 Zinc 44.l - p ----
' --- : --

Color Before : Clarity Before: Texture: NON-HO 

Color After : Clarity After: Artifacts : 

Comlllents: 
ORIGINAL SOIL_SAMPLE LEACHATE ___________ ~'6=A-,:,1~ll~5~0~1,,,, ___ _ 

FORM I - IN 

29 
3/90 



96113~9;' .. 2208 
· U.S. EPA - CLP 

C 1 
INORGANIC ANALYSES DATA SHEET 

EPA SAMPLE NO. 

.. 
. Lab Name: BATTELLE_PNL. _____ _ Contract: I BOl~Hl -1 

Z-ifv -8 --5oB 2(-~,5 

Lab Code:___ Case No.: 

Matrix (soil/water): SOIL_ 

Level (low/med): 

I Solids: 

LOW_ 

_96.1 

SAS No.: SDG No.: 8,9,10 '# 

Lab Sample ID: 92-0358Bl_ 

Date Received: 12/03/91 

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

CAS No. Analyte Concentration 

7429-90-5 Aluminum 6010 
Antimony-7440-36-0 2.8 
Barium -7440-39-3 68.6 

7440-41-7 Berylliwii 0.26 
7440-43-9 Cadmium 2.0 
7440-70-2 Calcium- 5670 
7440-47-3 Chromium 10.3 
7440-48-4 Cobalt 6.2 
7440-50-8 Copper-- 18.6 
7439-89-6 Iron 18600 
7439-95-4 Magnesium 4240 
7439-96-5 Manganese 269 
7440-02-0 Nickel 12.9 
7440-09-7 Potassiwii 838 
7440-23-5 Sodium · 1070 
7440-62-2 Vanadiwn 33.8 
7440-66-6 Zinc 34.2 

Color Before: Clarity Before: 

Color After: Clarity After: 

Comments: 
ORIGINAL SOIL SAMPLE.:_LEACHATE 

FORM I - IN 

30· 

C Q M 

L p --U' N p -- -p 
i -p -p - - u· 

p - -p -B p -p - -p - p - p - p 
E p 

p - p - p ---------
Texture: NON-HO 

Artifacts: 

'6 11(t,lqy 

3/90 



SOIL-SEDIMENT SAMPLES 

Sa111ple IOI PNL logl 

---------- ---------
Z,I/J ,IJ,tf'(A 0/, S-/o:,. 801564 92-00019 
7-l~-8 4 So& 3,S-<.o 801566 92-00116 

Z-/',} -6.., Sl>f!>- l2 -lb B01568 92-00117 
'Z,I~ ,f)- -Sl:>6 IS,$-l1Q8015G9 92-00306 

1,,/ '4, -S- 5/)6 ~ -:,o. 5 80l 5Hl 92-00358 
2,J(. -~ - 506 U -~o, 5 8015H4 92-00356 

-z,I~ -~-'{'IA .... 
Ul 8015H6 92-00357 

,~s-131-,s 

Footnote, 

SM1Ple 

TABLE 4: TOTAL CYANIDE ANALYSIS DATA FOR TASK 2&4 
SDG 18 

Suiple Blank Spike Saq,le+ suple 
Gl dup. 62 GS added spike 63 64 (ICY) 

(1119/kg) C (1119/kg) C XRPO (µg/L) C (µg) (1119/kg) (11g/L) 
------- "l' i\4'13 _____ -------- -------- --------

0.8 Is_, · 0.8 8 N/A 5.9 u 48.55 10.5 10. l 
o.6 ul' 

0.6 u-1 0.6 u NIA 5.9 u 48.55 . 10.1 10.3 
0.6 u1 

0.6 uf 0.6 u N/A 5.9 u 48.55 9.3 10.5 
0.6 u1' 

1.5 1. 7 7.9 5.9 u 48.55 11.2 9.96 
--------

Mean 
Std. Dev. 

S11111>1-• . ..,,. 
1ptke 63 64 (ICY) F1ag1 

recovery(I) recovery(lJ Q 

---------- ----------
98 107 

100 109 

100 112 

96 106 
---------- ----------

99 109 
2 2 

I. Concentration of stock ICY-6•9 .4 119/l (9 .4 #lg of cyanide 11 added to ••ch dl1tlll1tton fl••k •nd recovered tn 250 Ill of laOHJ. 
z. Contract required detection lt• tt for soll-sedl• ent • 1.0 119/kg. 
3. Duplicate precision under the CLP protocol 111Ust be within one CRDL when either •aq,le or duplicate are below 5X CROL. 

.... ...,.0 
a-,, 
~ 

LJ-.J 
Footnote -s= 
1.2., '° - I 
(All) • r...; 

. ......._, -......... 
--...0 



9611349? 2210 
U.S.EPA-CLP 

1 , EPA SAMPLE NO. 
tNOAGANlC ANALYSIS DATA SHEET -•------------1 801~H1 I 

Lab NametBATTELLE/~NL______ Contractt ___________ 1~L~~lf}:.fif2.ta __ °2$_~?-,o,5 _ 
Lab Code t ______ Ca•e No. t ______ SAS No. t _______ 9D13 No• t _________ /l°,,.),vt-
Ma tr l k <soll/wat•r>1SOlL______ - Lab SAMPLE IDI 92-00358___ H" 
Lav•l <lowlm•d>t LOW Data R• ca1v•dt10/11/91 
~ Sol l d t . 97 • 0 _______ :------

. .,.,. : : ' 
• 
, ·Fonc•ntratton Unlt• (u;/L or mg/K; dry wal;ht>1mg/V.g 

__ .._ __ ~·--- ----------- -------------- _ __.. -~---~ ----1 I I ;,. I I 
I CA9 No, I Analyt• IConcantratlon I C. I' Q I .H I 
I I I I . I I I 
17429-:qo-:s--1A1u;.1~um---,::::::::::::=:,:::,::::::r::::1 17440-36•0 IAntlmony 1 _______________ 1 __ 1 ______ 1 ____ 1-T'.

8 17440-38-e IAr•enlc l~.44 ___________ 1 ___ 1 ______ 1_F __ l.>Oi 
17440-39-3 IBarlum 1 _______________ 1 ___ 1. _____ 1 ____ 1 
17440-41-7 IB• rylllum 1 _______________ 1 ___ 1 ______ 1 ____ 1 
I· 7440-69-q I Bl smu th I O. 17 ___________ 1 _u_ '------ I ---- I 
17440-43•9 ICadmulm 1 _______________ 1 __ 1 ______ 1 ____ 1 
17440-70-e ICalclum 1 _______________ 1 ___ 1 ______ 1 ____ 1 
17440-47-3 IChromlum 1 _______________ 1 ___ 1 ___ ~~-1 ____ 1 
17440-4B•4 !Cobalt 1 _______________ 1 ___ 1 ______ 1 ____ 1 
17440-~0•B !Copper 1 _______________ 1_~_1 _____ 1 ____ 1 

1
, ~:;::~::~ 

1
, ~;:~ 

1
, e-:qa::::::::=:', :::1

, :::::: 
1
, :l::: ;r 13 

17439-qS-4 IMagn• wlum 1 _______________ 1 ___ 1 ___ • __ 1 ____ 1 
17439-96-~ IHangan••• 1 _______________ 1 ___ 1 ______ 1 ____ 1 
17439-97•6 IM• rcury 1 _______________ 1 ___ 1 ______ 1 ____ 1 

17440-oe-o INlckl• '---------------'--·'------'----' 17440-09•7 IPotaeelum 1 _______________ 1 __ ~,.~•---'----I 
I 77S2,.49-e I Sal •n l um I &-re6 _ _:i ________ t .,l!!' t·••••-- I _F __ 1 . 
I 7440•22•4 I 9 l l ver I O-rQ4 _LQ ________ I .JI~ 1,._ .. __ I _F __ ttr.:r i,,( 
17440-23•S 19odlum 1 _______________ 1 •• ~1 __ .1 ____ 1 
17440-29•0 !Thallium IO.70 _________ 1_e.1 ______ 1_F __ 1 
17440-62_..,e , IVanadlum, I _______________ 1 ___ 1 ........ I ____ I 
17440•66•6 IZlnc 1 _______________ 1 __ 1_. __ .1 ____ 1 

'-----•-••--ICyanlda ____ 1 ______________ 1 __ ~1 ______ 1 ____ 1 1_.. ________ 1 ___________ 1 _______________ 1 ___ 1 .... __ .1 ____ 1 

Coler eafo~atgray•brown Clarlty B• fore1N/A _______ TaMtura1hatr0geneous 
tolor Aft•r1gray•~--- Clarlty Aft • rtcl • ar-dig•t ;A,tlf.acttN/A __ •• w . ._ ,..._. 
c~mments1 · ~ - . 
Th••• eaMpl•• ·wafl unde•trably hatarog• naous, _____ ~~ .... ~--------·-•--

' --~·-~~----~··~~-·~----------------------------·--······-~-~--~-~-··~ -•••-••---.w.-•~-~~-~~•----------------------~-••-•••••••w••-~---~-----. .. -·---~-~~--·~--~··-~-------------------------..... --------···------·M---, 

,.'· \f ' . ·: 

·-· ~-

· .. C4JS~Q6 

• 



96~ 349;, .. zz~-11 

U.S.EPA-CLP 

1 EPA SAHPLE NO . 
INORGANIC ANALY919 DATA SHEET· ~---•---------• 

I . . . 801:599 I 
Lab Naniatj!ATT~LLE/PNL______ Contract 1 _________ _: 1ZJl~:;.d:S2.e._l2t.Jr-l 7-1~ 
Lab Cod•••----~ . ·ta•• No.1 ______ BAS No.t _______ SOB No.1 ________ _ 
MatrlM <•oll/w•t•r>1B0IL______ Lab SAMPLE lDI qa-oo30b __ _ 
Lavel llowlm•d>t LOW Data Recelvadtl0/09/91 
Ye 901ld1 97.o ___ .. ___ :------ :~ . 

. , 

.. 
Concantratlon Unlt• <ug/L or mg/Kg dry wal;ht>•mg/Kg 

~-----·---- ----------- --------------- ~-- --~·-- ----1 I · 1 
I CAS No. · I Analyt • IConc • ntratlon I C I Q I H I 
I I I I I · I I 
17429~9O~S--1Al~ml~um ___ 1:::::::::::::::,:::1::=::1::::1 
17440-36-0 !Antimony 1 _______________ 1 ___ 1 ______ 1 ____ 1-P-/2 
17440•39-2 1Ar9• nic 16.47 ___________ 1 ___ 1 ___ ~~-I_F __ lyo 
17440-~9-3 IBarlum '---------------'•-~'--~---1 ____ 1 l7440-4t-1 !Beryllium 1 _______________ 1 ___ 1 __ • ___ 1 ____ 1 
17440a69-9 IB19muth I0.17 ___________ 1_U~l ••• ___ 1_F __ I 
17440-43-q ICadmulm 1 _______________ 1 ___ 1 ___ • __ 1 ____ 1 

17440-1o~e !Calcium '---------------'~--'•-A•--'----' 17440-47•3 !Chromium 1 _______________ 1 __ 1 ______ 1 ____ 1 
17440•49-4 !Cobalt 1 _______________ 1 ___ 1 ______ 1 ____ 1 
17440-~0•B ICopp•r 1 _______________ 1. __ 1 __ •••• 1 ____ 1 
17439-eq-b !Iron l •• _. ___________ 1 __ ~1 ••••• _1 ____ 1 
17439-92•1 ILaad 13.11 ___________ 1_~1._. ___ I_F __ I 
17439•9~•4· IHagn••lum 1 _______________ 1.~1 ___ • __ 1 ____ 1 
17439-96•! IHangan••• 1 _______________ 1 __ ~1-•••~·'----' 

17439-IJ?•b IHarcury '---·----------'-~'-•~•-·'----' I ?440-0l!~0 ,. I Nlck l • 1._ _____________ 1 __ ,.1 .... 1. ... 1 ___ 1 
11440--oqia., I Pot ... 1 Ulft I----- - ------- I --- I.· .. ~--.... I ---- I 
17792~4~-e IS•lenlu~ l~~-------••u~1 .. _ ... __ I_F __ i

1
~ 

11440--ee~q ISllv•~ 1~_Jll _______ 1_~ •••• __ 1_F __ ~ L(_ 
17440-ej•! l9od1um 1 _______________ 1 __ ~lw••••-'----' 
I ?44o-ee--o I Tha 111 UIII I o.r.!_La.. ______ I _u __ , •••••• 1 _F _ _. I 
I '1440-bl!.we I Vat1ad l um I ___________ .. ._ __ I •• ·JI •• · ...... I ____ I 
I '7'440•6'9•6 I Z 1_T1C , ____________ .... , • ..il,I .;..;. ....... 1 ... ___ 1 
, ..... - ... -ak.&o ... lCylMlda ___ _.1. ____________ ,_..\il..l •• ~--'----' 
1g~~-~~-'----------'~--------------'-~u, ... ~ .. 1 ____ 1 

I • ••' .tit:!." •f: ,. , 

Cotor e•f&fatgray~btown Clarity B•foratN/A ______ .~~~tti~l~hetr-ogeneou• 
Color After1or-ay..._...,..,_ Clarity Af'hr1cl••r-dlgst ;,• ·ArHfaettN/A ___ _ 

:_ ... J,.t; . . -
J . · ;}~ . • -

h•t•roganaou••--·----•••••--•--·----•-. 
Co111111•r1t•t 
Th••· •ample• war• UMd••lrably 

.. 
I • 

-••w~•~--~•••••.,..•-•--------------•-----------••--•-~--•••--~~----•••- • --~~--------~•~M••------------------------------~-~-~-•--~-------••• ________________ _._·---------------------------------~-~~~---------·-­. , 

.ces..oos 

/ 
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TABLE 8: Hg COLD VAPOR AA ANALYSIS DATA FOR TASKS Z I 4 
SDG 18 

SOLIO SAMPLES 
------------- B3 (1) 

Bl 82 BS ----------------------------- ----------- ---------- S1111ple Digest 
Sample Flags Oupl. Bl&BZ Blank +Spike Spike 

Saq,le IOI PNL logl 1119/Kg C Q ag/Kg C IRPO ug/L C 1119/Kg lrec 
------------ ---------- ------- --- --- ------- --- ------ --- ------- ------
800X75 (h) 91-07815 0 . 14 N 0.15 5.0X 0.04 

10/16/91 (0 .10) N' 
NIST SRM2704 

B015G9 92-00306 o.zs j N 
10/16/91 (0.10) B N 
11/04/91 (0.07) B N (0.11) B .. 

B015Hl 92-00358 0.01 1 N 
10/16/91 (0 .20) N (0.22) 
11/04/91 (0.22) N (0.15) B 

(1) 83 Predlgestton Sptke Level • 0.05 ug Hg 
(b) LCS 0287 Hg certtfted 1t 12.7 1119/Kg (Range 8.5 to 17.0 ag/Kg) 
(c) NIST SRM2704 certified 1t 1.47 ug/g Hg 
(d) RPO only calculated tf both s1111ple and duplicate ire >IDL 

u O.Z3 

(e) IDL • 0.04 ug/l [or 0.005 ag/kg -> 0.2g s1111ple, 25 Ill 1n11ysls aliquot] 
(f) CRDL • 0.2 ug/l [or 0.11119/kg -> 0.2g s1111ple, 100 Ill analysis aliquot] 
(g) C1llbr1tlon standards NIST SRM3133, ICY/CCV standard Johnson-Matthey 14395 
(h) BOOX75 not p1rt of SDG: sa~l• used for QC during bitch 1n1lysls . 
(t) Values In ( ) were 1n1lyzed originally on the date Indicated. 

71.31 

84 (b,c) 
-------------LCS LCS 
Ilg/Kg lrec 

--;;::c!.:) 
1.3 . 
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WET CHEMISTRY DATA VALIDATION CHECKLIST- FORM A-7 

PROJECT: REVIEWER: t 

1. DATA PACKAGE COMPLETENESS 

Review the data package for completeness and check off the items below. If any data review 
elements are missing contact the laboratory for submittal of the omitted data. 

Data Package Item 

Case Narrative 
Cover Page 
Traffic Reports/Chain-of-Custody 
Sample Analysis Data Repon Forms 
Standards Data 
QC Summary 

Blanks Summary Repon Forms 
Spike Sample Recovery Repon Forms 
Duplicate Sample Analysis Repon Forms 
Laboratory Control Sample Report Forms 

Raw Data 
Ion Chromatograph Chromatograms 
TOC and TOX Instrument Printouts 
Laboratory Bench Sheets 

Additional Data 
Laboratory Sample Preparation Logs 
Instrument Run Logs 
Internal Laboratory Chain-of-Custory 
Percent Solids Analysis Records 
Reduction Formulae 
Chemist Notebook Pages 

2. HOLDING TIMES 

Present?: 

.5U-U1iu~J 

Yes No 

/ 

L 
/ 

/ 
/ 

/ 

+-
-r 

./ 
/ 

/ -
/ 

L 
/ 

L 
/ 

~ 

NIA 

Were all samples analyzed within holding times? Yes @ NIA ' 

Action: If any holding times were exceeded qualify all affected results as estimated (] for detects and 
UJ for nondetects) . 

A7-1 



3. INITIAL CALIBRATIONS 

Were all instruments calibrated daily, each set-up time and 
were the proper number of standards used? 

Are the correlation coefficients ~0.995? 

Was a balance check conducted prior to the TDS analysis? 

Was the titrant normality checked? 

~ 
~ 

Yes 

Yes 

No NIA 

No NIA 

No ® 
No @ 

ACTION: Qualify all data as unusable (R) if reported from an analysis in which the above criteria 
were not met. 

4. INITTAL AND CONTINUING CALIBRATION VERIFICATION 

Have ICY and CCV been analyzed at the proper frequency? 

Are ICY and CCV percent recoveries within control? 

Are there calculation errors? 

~ ww.vt~) 
~ No NIA 

@ No NIA 

Yes @ NIA 

ACTION: Qualify all affected data in accordance with the validation requirements. 

5. LABORATORY BLANKS 

Are target analytes present in the laboratory blanks? Yes ~ 

ACTION: Qualify all associated sample results for any analyte <5 times the amount in any· 
laboratory blank as nondetected (U) and lis~ the affected' samples and analytes below. 

6. FIELD BLANKS 

NIA 

Are target analytes present in the field blanks? Yes No · ~ 
ACTION: Qualify all sample results for any analyte < S times the amount in any valid field blank as 
nondetected (U). 

7. MATRIX SPIKE SAMPLE ANALYSIS 

Are spike recoveries within the acceptance limits? ~ No NIA 

ACTION: If the sample concentration exceeds the spike concentration by a factor of 4 or more, and 
spike recoveries are outside the acceptance limits, no qualification is necessary. If spike recovery is 
outside the control limits and the sample results are > CRQL, qualify the data as estimated (J). If the 
spike recovery is < 30% and the sample results are less then the IDL qualify the data as unusable (R). 

A7-2 



,Pr 11349•, •V) I }O I t .. we D-EN-SPP-002, Rev. 1 

8. LABORATORY CONTROL SAMPLE 

Are percent recoveries within the acceptance limits? 

Are there calculation errors? 

@ No N/A 

Yes @ N/A 

ACTION: Qualify the affected results according to the following requirements: 

AQUEOUS LCS - Qualify as estimated Q), all sample results > IDL, for which the LCS %R falls 
within the range 50-79% or > 120%. Qualify as estimated (UJ), all sample results <IDL, for which 
the LCS falls within the range of 50-79%. Qualify as unusable (R) all sample results, for which the 
LCS %R <50%. 

SOLID LCS - Qualify as estimated (J), all sample results > IDL for which the LCS % R is outside the 
established control limits. Qualify as estimated (UJ), all sample results < IDL for which the LCS %R 
are lower than the established co~trol limits. 

9. PERFORMANCE AUDIT ANALYSES 

Are the performance audit sample results within 
the acceptance limits? Yes No @3) 
ACTION: Note the results of the performance audit samples in the validation narrative. 

10. DUPLICATE SAMPLE ANALYSIS 

Are RPO values within the acceptance limits? Yes ~ N/A 

Action: Qualify the results for all associated samples of the same matrix as estimated (J) if the RPO 
falls outside the acceptance limits. · • 

11. FIELD DUPLICATE SAMPLES 

Do RPO values exceed the acceptance limits? Yes No (3 
ACTION: Note the results of the field duplicate samples in the validation narrative. 

12. FIELD SPLIT SAMPLES 

Do RPO values exceed the acceptance limits? Yes No @ 
ACTION: Note the results of the field split samples in the validation narrative. 

A7-3 



Have results been reported and calculated correctly? 

An instrument detection limits below the CRDL? 

Yes <fiJ 

@ No 

Action: If analyte quantitation is in error, contact the laboratory for explanation. If errors or 
deficiencies can not be resolved with the laboratory, qualify associated data as unusable (R). 

14. OVERALL ASSESSMENT AND SUMMARY 

Has the laboratory conducted the analysis in accordance 
with the analytical SOW? 

Were project specific data quality objectives met for 
this analysis? 

® No 

~ No 

ACTION: Summarize all the data qualifications and complete the data validation narrative as 
specified in Section 10.0 of the data validation requirements. 

A7-4 · 

NIA 

NIA 

NIA 

NIA 
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-
HOLDING TIME SUMMARY FORM B I 

<&d\~\°l~ 
- -

~D\Sf'..,.U 

SDG:.,.O REVIEWER: f ,~ DATE: /J .'I I rt z.. PAGE_t OF_l 

COMMENTS: . ·f)JJ fA1 11'!~Av-'~;tr;;,y 
V 

PREP. ANALYSIS 
FIELD ANALYSIS DATE DATE DATE HOLDING HOLDING 
SAMPLE ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER 

rJJo l~h '7 lh11onS i0/4 (qi ,,n-</v,/ I I b'1J ltfl :5)- I T 
nDI ~ W-1 /h?)oflS I 1J IC, /q I J, l, ~ '.).. I ~T . 

~ O f ~ht:; rz>t- I olt/!11 ,o ll'-1!~1 IO //q;(1/ / 0 /{P ~~ 

f!;tNSU-J ,....,-/)/ (tJ/q/M; 10/,t./(111 ;o//&t/1/ 5 6 ~ 
a, 
I -

••' 

-
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~J!dr3 
DATA QUALIFICATION SUMMARY- FORM B-7 #. 'i' i; 

~ I '--' ' -

SDG: ~P-LJ/.~~ REVIEWER: ½. DATE: ; 117 It;;,, PAGEj----of' 1 (2) 
-

I)) t! (ll, vAu J _,(/-yi,y- I I COMMENTS: 

COMPOUND QUALIFIER v'SAMPLES REASON 
AFFECTED 

~, ,n'tc.1-- :r 11.n l.J:r' trivff1-ut11J.. 

AJO"" , g,u --r /\JfJ... , J ti.O 11 n,, rjj-(y uJtj alJ .1!-P, 11,,,, v.)Sr!ah &I-
-. I I .J . (1).), ' NO--:i-tJ .-r · }(;{) /} /Ji~ j, 

✓ 

. 

- -

B-7 



SOIL SAMPLES 

SAMPLE IOI 

21~ ~8;_5.J61s.5 -l-1Seot5G9 
u~ -fJ~ :J08 zs~ 10. s 001 SH1 

8015K3 
B015L5 
8015H9 

Cl 
SAMPLE 

PNL LOGI (1119/kg) C 

92-00306 ~'blftn- 1 
92-00358 /1,.2,. ~ j 

92-0092t+ll't tt":+ j 
92-01246+/t,6b 362 f 
92-01827+1?S ~ ;S 

IDL• 0.8 (11g/Kg, aollds) 
CRDL• 1.0 (11g/Kg, solids) 

NOTES: 

C2 
SAMPLE OUP 
(1119/kg) 

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

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

C APO (ing/kg) C (11g/kg) (1119/kg) 
------- - ------------

0.8 u 
i'117 

1LJ~ 
~ 11.9 

1. + Not s1111ples In thla S116 but reported for QC purposes 

---------C6-------
DUP+SPIKE SPIKE 
(111g/kg) (11g/kg) 
---------

I (a'f I 
3R 11.7 

2. lOOX spike level In extr1ct la expected to be 5Ppl e1ch for Nitrate, .Nitrite, Phosphate, and Sulfate 

-------- I RECOVERIES---------
Cl C& 

SAMPLE+ OUP+ C4 
SPIKE SPIKE CONTROL -------- --------- ---------

t9 171 IOI 

3. Sppa X dll. factor/ frac. 1ollds • 1plke level (mg/Kg) In solid for Nitrate, Nitrite, Phosphate, and Sulfate 
4. lOOX extraction efficiency assined In defining dll. factor as (diluent vol / saqile wt) X 1.00 gll/•1 
5. Method blank used for CS; 110111lnal s4111ple wt•Z.00 gni 

C FLAGS 

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

Q FLAGS 

E: Estlaated v1lue, Interference present 
N: Spike recovery not within control ll~lts 
•: Duplicate analysis not within control limits 

Q , 
l".,j 
r--.::i -~ I' -..,,,,J 

c::::> 



SOIL SAMPLES 

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

Cl CZ CS ------------CJ------- ---------C6-------
SAMPLE SAMPLE DUP BLANK SPIKE+SAMPLE SPIKE DUP+SPIKE SPIKE 

SAMPLE IOI PNL LOGI (1119/kg) C (91/kg) C RPO (1119/kg) C (mg/kg) (mg/kg) (mg/kg) (ag/kg) 
Z1w,ei-Soa-15:s-11.s

801569 
;;=~~;~; 1,'1 tl ~d'--------- - ---;~;- ~ ------------ ---------

l..iw-6-WJ i:g~-5' 8015Hl 92-00358 /1 ,1-3-:-9 ~ 1 It.- 3.8 8 2.K-

.... 
N · 

8015O 92-00921+ /:, ~ ¥1 
8015L5 92-01246+'2.~ 3. 4 8"' f 
8015"9 92-01827+ Jf 1-h-i j 

IDL• 1.7 (ag/Kg, solids) 
CRDL• 5.0 (91/Kg, solids) 

NOTES : 

17.1 16.8 

1. + Not sa..,les In t~ls SDG but reported for QC purposes 
2. IDOi spike level In extract Is expected to be 5pplll each for Nitrite, Nitrite, Phosphate, 1nd Sulfite 

-------- I RECOVERIES---------
C3 C& 

SAMPLE + DUP+ C4 
SPIKE SPIKE CONTROL 

3. Sppa X dtl. f•ctor / fr1c. solids• spike level (11119/Kg) In solid for Nitrite, Nitrite, Phosphate, ind Sulfite 
4. lOOI extraction efficiency 1ssllled In defining dll. factor•• (diluent vol/ slfflf)le wt) X 1.00 911'1•1 
5. Method blink used for CS; noalnal 11111ple wt•2.00 I'll 

C FLAGS 

B: IDL S An1lyte level c CRDL 
U: Analyte not detected: <IDL 

Q FLAGS 

E: Estla1ted value, Interference present 
N: Spike recovery not within control ll• lts 
•: Duplicate analyst, not within control ll• tts 

Q 

• I 

• • I 

·• •. {:';l 
0--. 

t..N 
-J:: 
'-.,D 
~ ... , 



SOIL SAMPLES 

Cl CZ 
SAMPLE SAMPLE DUP 

SAMPLE IOI PNL LOGI (111g/kg) C (111g/kg) C ---------- -------- - , __________ -
~li-S.,..!bt!> l5,S ·llSS015G9 92-00306 32 //;j 
Zi/9 -1'.J - 5:,6 ·l¥ ~30.t BOlSHl 92-00358 13 8- J' 15 B 

B015K3 92-00921+ 20 1-:f 
B015L5 92-01246+ ~ 39- 10 j 
B015M9 92-01827+ 101 /1 
IDL• 4 (111g/Kg, soltds) 
CRDL• 20 (111g/Kg, soltds) 

.... 
W NOTES: 

TABLE 3: ANION IC ANALYSIS DATA 
SULFATE (so,, 

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

RPO (1119/kg) C (mg/kg) (1119/kg) 
------- - ------------

4 u 
14.3 

69.4 
/ 

52.6 

1. + Not saaples tn thts S06 but reported for QC purposes 

-------- X RECOVERIES---------
---------C6------- C3 Cl 
DUP+SPIKE SPIKE SAMPLE + DUP+ C4 
(11g/kg) (111g/kg) SPIKE SPIKE CONTROL 
--------- -------- --------- ---------

71.1 . 51.6 75 IO 91 

2. lOOX sptke level tn extract ts expected to be Spp111 each for Nttrate, Nttrtte, Phosphate, and Sulfate 
3. Spp111 X dll. factor/ frac. soltds • spike level (1119/Kg) In solid for Nitrate, Nitrite, Phosphate, and Sulfate 
4. lOOX extraction efficiency assllled In defining dll. factor as (diluent vol / s111111le wt) X 1.00 ga/•1 
5. Method blank used for CS; IIClllnal s-.,le wt•2 .00 !111 

C FLAGS 

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

Q FLAGS 

E: Estl111ted value, Interference present 
• N: Spike, recovery not _within control ll• tts 
•: Duplicate analysis not within control ll~lts 

-

-

Q 



SOil SAMPLES 

SAMPLE IOI PNL LOGI 
z..111-,-~o 6- t'!4"-r• ,.e-0--156--9----- --------,_. 92-00308 
Uu -8-5"6 '26-~.S 8015Hl 92-00358 

Cl 
SAMPLE 
(ag/kg) 

j..() lt:"8" 
t,DCr:8 

.... 
0 

B0151(3 
8015L5 
8015M9 

9z-009z1+ Lo o...-.. 
92-.01246• 1,0 ~ 
92-01827+ I,«> 9-:e' 

JOL• 0.8 (ag/Kg, solids) 
CRDL• 1.0 (1119/Kg, solids) 

NOTES: 

CZ 
SAMPLE OUP 

C (1119/kg) 

u1 
u:1 o.8 
uf 
uj' 
U.1 

C 

u 

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

cs ------------Cl-------
BLANK SPIKE+SAMPLE SPIKE 

RPO (1119/kg) C (nig/kg) (1111/kg) 
------- - ------------

0.8 u 

IZ.8 16 

---------C6-------
DUP+SPIKE SPIKE 
(ing/kg) (ag/kg) 
---------

JZ .5 15.7 

l. + Not s-.,les In thh SDG but reported for QC purposes 
Z. lOOX spike level In extrect ls·expec;ted to be Sppa each for Nitrate, Nitrite, Phosphate, and Sulfate 

-------- X RECOVERIES---------
Cl Cl 

SAMPLE+ DUP+ C4 
SPIKE SPIKE CONTROL -------- --------- ---------

80 80 

3. SpJIIII X dll. factor/ free. 1ollds • spike level (ag/Kg) In ·solid for Nitrate, Nitrite, Phosphate, and Sulfate 
4. JOOX extraction efficiency assUlled In defining dll. factor as (diluent vol / sample wt) X 1.00 gni/• 1 
5. Method blank used for CS; ncnlnal s1111ple wt•Z .00 gia 

C FLAGS 

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

Q FLAGS 

.E: Esthnated value, Interference present 
N: Splke'recovery not within control ll• lts 
•: Duplicate analysis not within control ll• lts 

Q 



'Zita - t!, ·• '50 t3 
I 'f, 'f -/7,5 

°' a, 

2--i~ -6 ~ ,5'e, M 

-z -o·- 30,5 

Soll Samples 

WHC Sample I PNL ALO I Suiple Type 

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

801569 92-0306-1 Saq,le 

801569 92-0306-2 Duplicate 

801569 92-0306-3 Standard 

801569 92-0306-4 Blank 

BOlSHl 92-03S8-1 S11111ple 

8015Hl 92-03S8-2 Duplicate 

8015Hl 92-03S8-3 Standard 

8015Hl 92-03S8-4 Blank 

TABLE 16: TOTAL O~GANIC CARBON ANALYSIS DATA FOR TASKS 2 I 4 
SDG 18 

Sample ug C ug C In 1119/Kg ASD (X) 
wt. g ·Results Suiple Sample Dups 

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

0.471 65 .S 50 .2 1100 s 

0.05347 76 .4 61.l 1180 

15 .3 

0.04076 36.9 21.6 547 10 

0.0653 54 .9 39.6 626 

15.3 

Total Organic Carbon by PNL Procedure 7-40 .37 , on lnstr1111ent WA92040, 

325 Bldg . , n1 701 . Data reported frcn LAB 52996, pp 142-44 I ISO . 

X rec . Date Date 
· spike Received Anal11ed 

-------- --------- ----------
10-08-91 10-15-91 

10-08-91 10-15-91 

98 .8 10-15~11 

10-15-11 

10-11-91 10-15-91 

10-11-91 10-15-91 

96.8 10-15-91 

10-15-91· 

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



C 

~~ . : ., .M ii DATA VALIDATION CHECKLIST 

Data Pac~ge ID: ~ =::\_ -t:, $ci., 
Data Validator: ~ k 
Analysis/Sample ldentification/Matrix:~ "~~iti:~;.....-"!,~~u..,.-~~~~--J~~~r---

Ss; -'\ D,. ~'--~i:-,\>-'t>"--~3'a 4 -4~5) 

1. Completeness 

1.1 Completeness Checklist (Complete the appropriate checklist for each analysis type and 
attach). 

2. Calibration 

2.1 Initial Calibration 

Was instrument calibrated within specified time period or annually? {Y/N~----­

If NO, qualify all associated data as unusable (R). 

Was each detector used for the associated data calibrated? cY/t'-@~A:.!U--------­
If NO, qualify all associated data as unusable (R). 

Are calibration standards NIST traceable or equivalent7~A), _________ _ 

If NO, qualify all associated data as unusable (R). 

Were calibration standards expired? r:{/fJi):sA), _______________ _ 

If YES, qualify all associated data as unusable (R). 

1 



r 

2.2 Continuing Calllfi · · · ~, ?7')6 
,.- i ✓ t .. '- '- ,_ 

Is check source identified by activity and radionuclides? @vNA), ________ _ 

If NO, qualify all associated data as estimated 0). 

Has check source been counted daily? r/&JNA) ~, • - ;;)3,1::, ·& ~ q_ 
II NO, qualify all associated data as unusable (R). 

Are check source counts within ±3S control limits? ~AY:S:,s,;.~--~ k Cn-=~28 
If NO, qualify all associated data as unusable (R). 

Have background counts been performed at least weekly and before and after all field and 

QC samples associated with the SDG? ~A) 2½ - ~3 l:> k. d-35 
If NO, qualify all associated results as unusable (R). 

Are background counts within ±3S control limits? C{/Nl(fjJ) _________ _ 
If NO, qualify all associated results as unusable (R). 

Commenb/Qualified Results:. ____________ __,, ______ _ 

=· :~~:~ct=~~~';~ ;:~\;~X'S. 
~~~ ~ <L~C • ~ ~~ 

2 



O{ ·1· 34q7'' ??''7 3. Blanb ;rJ ! 1 J' "t.Lt. 

· Have reagent/method/field blanks been analyzed with the SDG?(fi}NtNA) ______ _ 

If NO, qualify all results > LLD as estimated 0). 

Are positive results reported in the reagen~field blanks? {ijN/NA) S S:: -9 0 
If YES, qualify positive results less than the MDA as nondetects (U). Qualify sample results 

< lOX the blank value but greater than the MDA as estimated 0). 

Can blank results be verified/calculated properly?~A):. ___________ _ 

Comments/Notes/Qualified Results:. ___________ ~--------

9 

' 3 



4. Detection Limits an~1 ·, ; . ?l .. ~ a:I 
Can LLDs and MDAs be verified?~A) ________________ _ 

If NO, qualify all results as estimated detects 0) or estimated nondetects (UJ). 

Do reported results meet the detection limit requirements? Cf/NINA) ________ _ 

Note discrepancies in the validation report narrative_ under representativeness. 

Can reported results be v:erified? cY(@-lA),_...;~~¼.::.....-...1d-J~~...;u.B...:... __________ _ 
If NO, note missing data in the validation report. Correct results on the photocopied report 

forms and include in the validation report. 
Commenb/Notes/Qualified Results: ____________________ _ 

0 

4 
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( ) 

"' r 'I m • Q• 
5. Radiometric and (;;ltJ ' · , ~ pc _ ·e._, 

Were spikes/tracers/chemical yields analyzed in each SDG and/or sample as appropriate for 
the analytical method? {iiNrNA) ____________________ _ 

If NO or if inappropriate tracers were used qualify associated results as unusable (R). 

Was a field blank used for.the spike/tracer/chemical yield analysis? (YiNLNA) _____ _ 

If YES, note in the validation narrative. 

Is spike/tracer/chemical yield recovery within the limits of 30-105% for sample results <4X the 
spike activity? ~A) _______________________ _ 

Verify the spike recoveries and qualify associated results as follows: 

%R; <30% 30-105% >105% >115% 

<LLD R acceptable 

> LLD R acceptable 

UJ 

J 

R 

R 
Comment,/Notes/Qualified Results: ___________________ _ 

~ --

e~:± ~'.J.::-.~ ~ ~ 9-. '-Lo...\ s: ... ~ ~< 

\\\\~1~ @t=~ \\\ "l.o \ \ q1,n -s\':1:s: 
j 

a,:s). 
C 6L\,5:'Zo 

C~o%>=> ~~ \\t.\1o ~\l¼ 

24-~·3:5 °tSio '=='~ G\~ °le. ·~J'.'9-: 
<lt,,\\.~\.~s 

»c-30 C N~ \-\\\: ¾\:5-

5 



til :I l g·, '.??.~!o 
6. Duplicate Samples' i!id fd~ J 

Has at least one duplicate analysis been performed for every 
10 samples in the SDG?~A) ___________________ _ 

H NO, qualify all associate.d results as estimated a). 

Has the field blank been used for duplicate or MS/MSD analysis? C'f&ffiJA) ______ _ 

Are RPO valu• ~35% for results >SX the LLD and within ±:2X the LLD for results <SX the 
LLD? f'{ffjjjlA) _____________________ _ 

If NO, qualify associated results <LLD as estimated nondetects (UJ) and all associated results 

> LLD as estimated detects 0). · 

Commenbr/Notet/Qualified Results:·---------------~-----

\ 

\ 

6 



• ... . • 

1. Laboratory eo~1 ~ v,~ l~l I 
Are LCS results within the control limits of 80-1209' cY~--------­
Jf NO, qualify results u follows: 

$R: >120!, 

Results < LLD: It tJJ R. 
Results > LLD: , It J R. 

Has at least one LCS been analyud with the SDG1 (@A):, _________ _ 

If NO, qualify all associated results as estimated 0). 

Comments/Notes/Qualified Results:·------------~----

) 9)o~ C~< !Sc+)Ob\:t'E§::. ~ »~--\: 



8. Holding Times 

Have all samples/analyses been completed within 5 half-lives or 180 days, whichever comes 
first?@!NA): ______________________ _ 

If NO, qualify all associated results > LLD as estimated detects 0) and all associated results 

<LLD as estimated non-detects (UJ). For gross exceedances (> 2X criteria) qualify all 

associated results as unusable (R). 

Comments/Notes/Qualified Results: ____________________ _ 

:Se c ~- , ~ Sk:1,>5 ~ ~' :c,;"-s: s.\:s. 's .,._s; 

8 



200-BP-1 RADIOCHEMISTRY DATA VALIDATION ✓ /, / PAGE \ OF. ,==s 
DATA PACKAGE ID: ~O \ S (...!.\ - (?~\ --CJ ~~ REVIEW.sifV ,11/ .,r /~ DATE: I /1 q Jq ~ 
COMMENTS: ~~ \ \_..:::: 1 ~ ~ ::i-00~06 

~- . 
HEIS SAMPLE ~ALYSIS HOLDING HALF LIVE FIVE TIMES 

SAMPLE# DATE DATE TIME, DAYS NUCLIDE DAYS HALF LIFE QUALIFIER 

'2,_;, I c:.J•._ C\ \c.\ c::,L\\ C\ \ \\ ~ :\'\\ '-\ 1- TC-99 7.77E+07 3.89E+08 '/t.J..S\l'O-

I= ~U, \9\ ,.4.0 GR-A N/A N/A 

\ob~\C\\ .:)__D GR-B N/A N/A 

"t~lq\ L\S SR-90 1.04E+04 5.20E+04 

\...\ L "'\£\.... BE-7 53 266 

\ K-10 1.30E+09 6.50E+09 

MN-54 312 1560 

\ CO-58 71 355 

"'='I-,,- _j_ FE-59 44 220 

I\ \n6 I\\ <.s CO-60 365 1825 
·~(\__ ZN-65 244 1220 

\ ZR-95 64 320 

~ -- RU-103 39 195 

\\\-.l- ,C\ \ '3s RU-106 365 1825 

~~ CS-134 730 3650 

\ \ c:J,\ c\ \ s~ CS-137 1.09E+04 5.48E+04 

"-\~ ~L BA-140 13 64 
~ 

\ CE-141 33 165 

' CE-144 285 1425 

RA.:226 5.84E+05 2.92E+06 

' t7 ... b" TH-228 694 3470 r 

\\ ~q\ L\+ TOTAL-U 1.63E+12 8.14E+12 I 
' 

\\ 1'\ ,C..\ 46 PU-238 3.20E+04 1.60E+0S I 
\I\\<; 1'1\ l\:1..-.. PU-239 8.80E+06 4.40E+07 

! 

' 
~~ ~~ U-235 2.57E+11 1.28E+12 I 
...L .l- U-238 1.63E+12 8.15E+12 I 

< 1 ~r7 ,~ \<..\C..\ ::J-o Ur-<.. <::;? . 

. 



~~l~. , J ,, /-,~-. ,,- '~, 3~9·, . ,y)~1Y 
,, u i f -!lt'l.r.i~'\ . 

200-BP-1 RADIOCHEMISTRY DATA VALIDATION ~ /. J PAGE ..) OF .$ 

OATAPACKAGEIO:~D\~t:.t.\.-{)~L- b~ REVIEWEJifil'$~~ DATE: 1/11/q~ 
COMMENTS: ~~, \ \ r--r1.t9.~- <--i o 3; SR ~-

HEIS SAMPLE !ANALYSIS HOLDING . HALFUVE FIVE TIMES 

SAMPLE# DATE DATE TIME,DAYS NUCLIDE DAYS HALF LIFE QUALIFIER 

~\ "~' ,...._ \ ,..q\q \ \\ ,~\4 \ I_\.:) TC-99 7.77E+07 3.89E+08 '\'\. --.r-. -v-
\ c:, _)4\l\ \ \S GR-A N/A N/A I 

\b l~I\ h \ \ c:... GR-8 N/A N/A 
\\ I .p._\ 9 \ ~o SR-90 1.04E+04 S.20E+04 

\...\.L \-\~ BE-7 53 266 
\ \ K-40 1.30E+09 6.50E+09 

' MN-54 312 1560 

\ CO-58 71 355 
J_ ...l- FE-59 44 220 

\\ C)~\0,\ .:"\_~ CO-60 365 1825 

""L ~~ ZN-65 244 1220 

\ \ ZR-95 64 320 

...L l_ RU-103 39 195 

\ \ \ c:::>h.\ c, \ J .~ RU-106 365 1825 

~L - CS-134 730 3650 

'' ,c---,~ q\ J~ CS-137 1.09E+04 5.48E+04 

"-l..L "'-' L BA-140 13 64 

\ CE-141 33 165 
I 

CE-144 285 1425 

RA.-226 5.84E+05 2.92E+06 I 

.__ TH-228 694 3470 I 
\\1ri0\'\\ L\ ""} TOTAL-U 1.63E+12 8.14E+12 \ 

\\ \ q\c\\ I.\ PU-238 3.20E+04 1.60E+0S l 

\\ \t,\',\ l\ PU-239 8.80E+06 4.40E+07 

~~ ......... ~ U-235 2.57E+11 1.28E+12 
_L ~ U-238 1.63E+12 8.15E+12 

""'"' 
.1 "" if \~ l\<..\q\ hS \.\ -~ <:t7 

. 



. ~ • . ' , r I' ., • ,r" ,. !I 3~q•·• qn-)5 >6 ii.. .1 I ... t,C •. , ~-

200-BP-1 RADIOCHEMISTRY DATA VALIDATION A .... /' .ti PAGE ~ OF~ 

DATA PACKAGE ID: ~o\c::::__(_ U. -QW - ~ .::l. REVIEWS:..£,.,.,tu'#'f/4,/ b-. DATE: i /; 'l /q~ 
COMMENTS:~~\ - ,.. ~ <; ~ - ~~ ~ '?,.._ ~ C'\ VY ·v 

HEIS SAMPLE ANALYSIS HOLDING - " HALF LIVE FIVE TIMES 

SAMPLE# DATE DATE TIME, DAYS NUCLIDE DAYS HALF LIFE QUALIFIER 

~\'S,~\ \.::> \ D"\ \ ~ \ \\\~\q\ (.; ,.) TC-99 7.nE+07 3.89E+08 ~ 
~- ~ 11~bl\\'1\ \ c::... GR-A N/A N/A I 

(~l~L, \ C\ \ \S GR-B N/A N/A 

"''?, t\\ 1-\.0 SR-90 1.04E+04 5.20E+04 

~\~ ~~ BE-7 53 266 

\ I K-40 1.30E+09 6.S0E+09 

\ MN-54 312 1560 

\ CO-58 71 355 
__L _L FE-59 44 220 

\\ \6+ A\ ,JC\. CO-60 365 1825 

~L '\._\~ ZN-65 244 1220 

\ \ ZR-95 64 320 

\ _\ RU-103 39 195 

,,\c-~ ~, ~C\ RU-106 365 1825 

~~ ~~ CS-134 730 3650 

\\\~C\\ _"'lC\ CS-137 1.09E+04 5.48E+04 

~~ ~~ BA-140 13 64 

' 
I CE-141 33 165 

CE-144 285 1425 

RA•226 5.84E+05 2.92E+06 

...L _l,_ TH-228 694 3470 

\\ \~_c,\ \..\ J TOTAL-U 1.63E+12 8.14E+12 

,\\1'\ C\\ \.\ \ PU-238 3.20E+04 1.60E+05 

11\1<:;\C.\ u\ PU-239 8.80E+06 4.40E+07 

¼L "-..\ ~ U-235 2.57E+11 1.28E+12 

~ ...L U-238 1.63E+12 8.15E+12 

'\V < 7 \)\\~.~\ hS ~-~ ~ 7 



,-. , . 

. Cf{ ii ~L g~, 7'?~ 
9. Method Specific ar?cP©th rQuadi , ontrol 

9.1 Gas Proportional Counters 

Are field and QC sample preparations outside the range of the self absorption curves? 
(\@NA): ____________________ _ 

If YES, qualify all associated data as estimated 0). -

Are initial detector efficiencies <2D% 1 C'{~----------------
1£ YES, qualify all associated data as unusable (R). 

Have statistical tests been performed routinely (at leut weekly)?~/NA):. ______ _ 

If NO, qualify all associated data as estimated 0). 

Have stability verifications been performed after each gas change? Cln-@1.------­
If NO, qualify all associated data as estimated 0). 

Comments/Notes/Qualified Results:. _ _;_ _________________ _ 

9 



C' ' 

' 

0/ I 3ug~, •)2•~7 
9.2 Alpha Spectrosc6~ ' l .1 i • (. ·:J . 
Has detector s~tem been calibrated across the enetgy range of interest'?<fgN/NA):. ___ _ 

If NO, qualify all results as unusable (R). 

Is detector resolution adequate to identify each peak centroid? (YIN@. _______ _ 

If NO or if resolution cannot be determined, qualify all results a, unusable (R). 

Is resolution at least 2D keV FWHM? (Y~----------------­
lf NO, qualify all results as estimated 0). 

Do check source efficiencies agree within 5" of initial cah"bration efficiencies or are they 

within the control limits or ::t:3S of the mean? rlffjlRA): Q, e~-~ o~> ~ . 
If NO, qualify all associated results as unusable (R). 

Was each sample spiked with a tracer~A):. _______________ _ 

If NO, qualify all associated results as unusable (R). 

Are tracer recoveries within the control limits of 30 to 105%? (Y~;__ ______ _ 
If NO, qualify all results as follows: 

%R: <30% 30-105% 

Results <LLD: R acceptable 
Results > LLD: R acceptable 

>105% 

UJ 
J 

>115% 

R 
R 

Comments/Notes/Qualified Results:. ____________________ _ 

10 



~ ­.... 

9.3 G S _...!L, !I : ug:·1 ??._;~8 amma p..-... u~~P n ~ I .. t .. i.;,J 

Does efficiency calibration approximate a smooth-semi-log curve? f!}N!NA): ______ _ 

If.NO, qualify all results as unusable (R). _ 

Have geometry or matrix facton been accounted for in all analyses?~/NA): _____ _ 

If NO, qualify all associated results as unusable (R). 

Does the detector cah"bration cover the energy range of interest and at least 
0 to 2MeV7~A):. ______ · _________________ _ 

If NO, qualify all results outside the energy range as unusable (R). 

Is resolution of the detector system adequate and less than 5 FWHM? (YI@.__ 
If NO, qualify all results as estimated 0) • 

. Comments/Notes/Qualified Results:. ____________________ _ 

11 



r-i ,- ! 34cr, •r-q9 
9.4 Alpha Emitting i{~:'fsot~~i~ 
Have single radium isotopes (Ra-213, Ra-224, Ra-226) been reported? (Y~----­

If YES, qualify all results attributed to a single radium isotope as estimated 0) if the 

contribution to the total from individual isotopes is unknown. 

Can time from sample precipitation to c~unting ~ verified? (YIN,@) _______ _ 

If NO, qualify all associated results > MDA as estimated 0). 

Have barium interferences been identified and accounted for? cY/N.@ _______ _ 
If NO, qualify all associated results with elevated barium levels as estimated O}. 

Has counting efficiency for Ra-226 been determined for each SDG? (Y. 

If NO, qualify all associated results as unusable (R). 

Have blanks been analyzed with each group to check for possible radium contamination in 

the reagents? (Y~------------------------­
lf NO, qualify all associated results as estimated 0). 

Are LCS recoveries with the control limits listed below? cY~:----------­
lf no, qualify sample results as follows: 

%R: 

Results <MDA 
Results >MDA 

<SO% 50-69% 

R 
R 

UJ 
J 

70-130% >130% 

. Acceptable R 
Acceptable R 

H sample was preserved at collection has analysis been completed within 180 days or 5 half-
lives? (Y~ ______ ..;__ _____________ _ 
H NO, qualify results > LLD as estimated detects 0) and results < LLD as estimated non­

detects (UJ). 

If samples were not preserved, were samples received within 5 days of 

sampling? (Y~ · 
• Were samples preserved at the laboratory upon receipt? (Y~·-----
• Were samples held after preservation for at least 16 days? (Y~ 

If NO, to any of the above, qualify associated sample results as estimated (J). 
Commenb/Notes/Qualified Results: ____________________ _ 

~ a__~~~ , .,,.o;s., ~ ~ ?s:s:~ X 
\ 
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q,r ij ~I ' } l, 
95 Radium 226 Anal~ ij ' g-Sc n tion (Lucas) Cell Counting 

Is calibration data present and c:an it he associated with the samples? (Y!Nl(!f!;. ____ _ 
If NO, qualify associated sample results as unusable (R). 

Was the counting system calibrated each day that samples were analyzed? (Y!Nl!!EJ), __ _ 

If NO, qualify associated results as estimated 0). -

. Was the counting system calibrated after replacing the scintillation cell? (Y/N~----­

If NO, qualify associated results as estimated 0) if the cell has a previously determined 

calibration constant and unusable (R) if no constant is available for the replacement cell. 

Were blanks analyzed with each sample group to check for radium contamination 

in reagents? cY~-------------------------­
H NO, qualify associated results as estimated 0). 

H sample was preserved at collection has analysis been completed within 180 days or 5 half-
lives? cYJN@. __________________________ _ 
H NO, qualify results > LLD as estimated detects 0) and results < LLD as estimated non­

detects cun. 
H samples were not preserved, were samples received within 5 days of 

sampling? (Y~ · 

• Were samples preserved at the laboratory upon receipt? (Y~ 

F • Were samples held after preservation for at least 16 days? Cftz@ ___ _ 
If NO, to any of the above, qualify associated sample results as estimated 0). 

Commenb/Notet/Qualified Results: ________________ ~----

>\-,-,:;-, ~ ~ >& "' o;S-, , t> A '2 es~W:£:b, 

13 



C
' 
. 

,' ' 

9 6 T ·n Anal · '-9r, 11.3 ,·ga·' ;s' · ;~?t~. · c tin . n um ys:as uf'C1q r cm tion oun g 

Do cah'bration standard matrices match the sample matrices~A):. _______ _ 

If NO, qualify associated results as estimated 0). 

Has at least one calibration.standard been processed with the samples@INA):. ____ _ 

If NO, qualify results associated with runs lacking cah'bration standards as unusable (R). 

Have results for counting efficiency determination been provided? (fffi!NA): _____ _ 

If NO, qualify all associated results as unusable {R). 

Do tritium levels in the blanb exceed the MDA? ~A): ___________ _ 

If YES, qualify associated results less than l0X the background tritium level (blanks) as 

estimated 0). 

Have blanks been analyzed with each sample run to check for potential contamination in the 
chemical reagents? (ili;lmA):, ______________________ _ 

If NO, qualify associated results as estimated 0). 
Comments/Notes/Qualified Results:. ________________ ,,,__ ___ _ 

a_._<::,< (': • . e:_· d~ 
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9.7 Fluorometric AnalYt~ 
Has the laboratory provided evidence that cation and anion interferences are negligible for 

the matrix or that matrix interferences have been accounted for? <Ytr@:..------­
If NO, qualify associated r~sult.s as estimated 0). 

Has the laboratory provided a description of the method of fusion standardization or 
provided data supporting fusion standardization? (YIN@) ___________ _ 
If NO, qualify associated results as estimated 0). 

Wu calibration performed immediately prior to sample analysis? Cf. 

If NO, qualify associated results as estimated 0). 
Commen~otesJQualified Results:. ___________________ _ 

Sv~¢;~(:;~:-~ \-<->0'> sye~~ -s:$».J 

15 



CJ" .. 

96 ~ 3~9;' zz1.t3 
GAS PROPORTIONAL COUNI'ERS 

LOW BACKGROUND BETA COUNTERS 

Data Package ID: ~o\S(.,..L\.-~":\L- Dt\d.,,, 
Analysis: C~s: ='t:>~ <1\~\ w ~ CS?-S..~ ~:e\.s Sc - 3 C> J - J 
AO Completeness Checklist 

Analysis Results 

L-- Resulb Report for Sample Analyses and Reanalyses 
-1.::::::.. Raw Data (Counting Logs, Printouts, Notebook Pages) 
J.:::::::.. Calculation Sheets 
-1...:::. Sample Identifications 
-l..::::::: Detector Identification 
~ Analysis Date and Initials of Analyst 
....k::::: Amounts of Samples Prepared or Counted 
~ Weights of Solids Counted 

Initjal and Continuing Calibration 
~ ~~~'-:-<: ~~ ~ -:s::_c__\\ 
i--- Detector Identification ~ c:.c. \J 

...L::::::., Calibration Date(s) and Initials of Analyst 

..!::::::::"- Identification of Cah'bration and Check Standards including Radionuclide, 
· Certification, Expiration Date, and Activity 

J::::::::_ Amount of Check Standard Used 
~ Raw Data including Counts and Count Duration for Standards 
~ Weighb of Preparations 
,._- Efficiencies 
~ Weights of Carrien Added, If Applicable 
,......-- Results of Statistic:al Tests Used to Evaluate Instrument Reliability and Efficiency 

Checks 
~ Raw Data of Background Counts and Count Duration 
~ Results of Statistical Test Used to Evaluate Instrument Background 

k:::'.'.' Control Limits fo Check Source and Background Counts 

Blanks 

k<' Detector Identification 
~ Date of Analysis 
t.,-- MDA of Method 
'='-~ Amounts of Reagents Used in Blank 

Radiometric and Gravimetric Yields 

L<::: Amounts CY olumes, Concentrations, Activity) of Spikes, Tracers, or Carrien Used 
t--- Weights of Precipitates or Solids Counted 
,_- Calculated Recoveries 

A-1 



Duplicates 9611349;' .. 221.Jlf 
J:::::::::... Detector Identification 
-'=::::::... Date of Analysis 
J:::::::.. Aliquots of Samples 
..b::::::::.. Weights of Solids Counted 
.....k:::.. Count Durations 
~ Sample Identifications 
--1:::::::::° Calculated Precision 

Laboratory Control Samples 

~ Detector Identification 
Date of Analysis 
Calculation of Recoveries 
Results of Analyses 

Comments/Qualified Results:, ______________________ _ 

A-2 
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q / 11349··, ·7z1 . 
... O 1 

• i • 4:. 'A HA SPECTROSCOPY 

Data Package ID: 1:)Q \'c:>(-:r:L\ - i's-\L- D~~ 
Analysis: ~\-, - d°6 XS, §.. ~~C\ 
B.O Completeness Checklist 

Analysis Results , 

L----- Results Report for Sample Analyses and Reanalyses 
Raw Data (Spectra, Printouts, Notebook Pages) 
Calculation Sheets 
Sample Identifications 
Detector Identification 
Analysis Date and Initials of Analyst 
Amounts of Samples Counted (Precipitated or Deposited) 

Initial and Contiuing Ca1ibration 

.!:::::::::_ Detector Identification 

..!=' Cah"bration Date(s) and Initials of Analyst 
~ Identification of Calibration and Check Standards including Radionuclide, 

Certification, Expiration Date, and Activity 
J:::::::: Amount of (Check) Standard Used 

L..-- Raw Data including Spectra or Counts per Channel 
~ Kev/channel 
-i.c= Count Duration for Standards 
-=:::::: Efficiencies 
J.::::::. Raw Data of Background Counts, Dates Counted, and Duration of Counts 

Blanks 

.!::::::::=. Detector Identification ; 
b:::::::... Date of Analysis 
~ MDA of Method 
----=:- Amounts of Reagents Used in Blank 

Duplicates 

'==:=:_ Detector Identification 
~ Date of Analysis 
...!::::::. Amounts of Samples Counted 
...b::::::.. Count Durations 
J.:::::::.. Sample Identifications 
~ Calculated Precision 

Radiometric and Gravimetric Yields 

-'==-
J....::=_ 

Amounts (Volumes, Concentrations, Activity) or Spikes, Tracers, or Carrien Used 
NIST Traceability of Spikes, Tracers or Carrien 

i----- Weights of Precipitates or Solids Counted 
~ Calculated Recoveries 

B-1 



q .,. ii ;:<U9"'' .,,,.,ll6 
Laboratory Control Sa pltsi I .. l L 'r · 

~ Detector Identification 
Date of Analysis 
Calculation of Recoveries 
Results of Analyses 

Comments/Qualified Results:. _______________________ _ 

B-2 
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a6· a 349~• 7?1 7 
/ . u I • '- :AMMA SPECTROSCOPY 

Data Package ID: 1:)0\S(7 L\- ~;S;:;-\__L- D'5,rl:::, 
C.0 Completeness Checklist 

Analysis Results 

~ Result;s Report for Sample Analyses and Reanalyses 
· v-- Raw Data (Spectra, Printouts of Counts per Channel, Notebook Pages) 
_J:::::::::: Calculation Sheets 
~ Sample Identifications 
~ Detector Identification and Counting Position 

L----' Analysis Date and Initials of Analyst 
~ Amounts of Samples Counted 

Initial and Continuing Calibration 

_J::::::::::::. Detector Identification 
..i.:::::::::.. Calibration Date{s) and Initials of Analyst 
~ Identification of Calibration and Check Standards including Radionuclides, 

Certification, Expiration Date, and Activity 
_s..::::::::. Amount of (Check) Standard Used 
-L.::::::::: Raw Data including Counts and Count Duration for Standards 
-'===:::::. Efficiencies and/or Geometry and Matrix Factors 
...,k::: Raw Data of Background Counts, Count Dates, and Duration of Counts 
_!:::::::: I<eV/Channel 
~FWHM 

Blanks 

J::::::::::: Detectorldentification 
....!:::::::::: Date of Analysis 
~MDA of Method 
~ Amounts of Reagents Used in Blank 
...l..:::::::. RawData 

Duplicates 

<--- Detectorldentification 
~ Date of Analysis 
J..::::::::_ Amounts of Samples 
...k::::::... Count Durations 
L..- Sample Identifications 

-1.::::::::. Results of Analyses and Calculated Precision 
~RawData 

Radiometric and Gravimetric Yields 

~ Amounts (Volumes, Concentrations, Activity) of Spikes, Tracers or Carrien Used 
4-- Weights of Precipitates or Solids Counted 
-¥ Calculated Recoveries 

C-1 
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Laboratory Control swtthrJs9i' .. 221t8 
~ Detector Identification 

Date of Analysis . I Calculation of Recoveries 
~ Results of Analyses 

Comments/Qualified Results: _____________________ _ 

C-2 



q6 ~ 349:, '.??Ug 
.. II' TRfl'totl 1ANALYSIS USING 
LIQUID SCINTILLATION COUNTING 

Data Paclcage ID: ~ u \ ~ (...., t.\ - X>A L -D ';S:)., 
F.O Completeness Checklist 

Analysis Results 

.!:::::::=. Results Report for Sample Analyses and Reanalyses 

..1.c:= Raw Data {Gross Counts, Count Duration, Background Count, and 'Background Count 
Duration) 

.__ Calculation Sheets 
~ Sample Identifications 
J..::::::: Instrumentldentification 
-w::::. Analysis Date and Analyst Initials 
~ Sample Weight 

Initial and Continuing Instrument Calibration 

..b:::::::. Instrument Identification 

...L-=::: Identification of Calibration Standards including Radionuclides, Certification, Issue or 
~3 Expiration Date and Activity 
) ~ Raw Data {Gross Counts, Count Duration, Background Count, and Background Count 

) '' 

Duration) 
~ Counting Efficiency Determination Method and Results 
~ Quench Correction Method 

Blanks 

J:::::::::. lnstrumentldentification 
~ Date of Analysis 
l:::::::.... MDA of Method 
~ Amounts of Reagents Used 
~ Lot Numbers of Reagents Used 
..1.:::::::::;; Raw Data (Gross Counts, Count Duration, Background Count, Background Count 

Duration) 
..Jc::::::::" Tritium Levels in Background Water 

Duplicates 

...!:::::::::_ Instrument Identification 

.!::::::::::... Date of Analysis 

.J.:::::::.. Amounts of Samples 
~ Amount of Spike for Spiked Duplicates 
-LL. Raw Data (Gross Counts, Count Duration, Background Counts, and Background 

Count Duration) 

F-1 
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Radiometric Yields Qt: ii 349·, ??ro 
, 1.,1. H I .. C. ,] 

t..-- Amount of Tritium Standard Used for Radiometric Yield Determination 
-::::=: Radiometric Yield Calculations and Results ----
LaboratoJY Control Samples 

~ Sample Identification 
lnstrumentldentificatlon 
Date of Analysis 
Calculated Recoveries 
Results of Analyses 

Comments/Qualified Results: ____________________ _ 

F-2 
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WHC-SD-EN-SPP-002, Rev. 1 

DATA QUALIFICATION SUMMARY FORM B-7 -
. 

~ ~ /4 I 
soa:~~ ~c-:,L\. hc.t:.vu:.~11~ATE: , h_-gq~ l PAa.5 ~-- .. ~ 
COMMENTS:~,.,_)._ ~D "X ""'"' -I K~\ 

COMPOUND QUALIFIER. s-~~ REASON 
. >.FFECTED 

r-cbc...,._<._ r-:.1.._ ~,~ ~,\ 
·.i;:c_\j ,O-uJ 

l - £-.. . ... - .... ~-,l"cl 

t ---c e:.~<. ~ '~ I I ' 

~-C\O \ \ 
~---, ~-, \.l ,,_,...._ ~ ~ b 

\. 

~(_.-~~~t~9 ~ {\_\\ 
C.C..\I 'S,~~ e ~~ I 
o...~~ "--'c. '" ,-l..._~ 

' 

I, c -- .. \· ... .-.~ e L\ \ 
L~\J o'"'-.:.\:- .:> ~ 

C""L , 

~.r- -C\ C'l ~ ~\r. _\:_ CC..\j ~"'--¾- \~ 
l\A. - .... <' -,__ ... -

J.,. ~ ~r, .\c ~ .c-. ~ 
~ 

' 
h--- - ,,, <e> ~ 

~ 

c.C..\j ~~ ~~ 
~C>\~~'\- C"\. ,_ <"' .. \ - • 

' 
<S.., -G.o ~- ~\\ ~~~~~~ 

~.......c-~<.. ~ ~\L~ ~\\ {\l\..b ~ ~ 'b b }, 
~ ·1 \,,,C° ~-- c._- .c_ 

~-Cb~<., ·E_s ~,l~ ~~\\ ~~,\'Lt?4~(>· . 

i\'c-~.,__\...c- l • .._......_ -::s-\~ L\.< ~~~~ c.-~. 
~,\_ . -

~\\ ~ . ~\\ \..~~~~1 
~<-C\.O ~ ~\c...-.\-l ~-eo~~ ~~\j~ 

~ ~ ~\~ ~L~L.~5~\ ~ 
-

B-7 

d 

"--

\.5 l.::.. ~ 



• 

~'-Jc..,... -. ~o\CSG ~ - ~~~,\-- as~ 
Table 10: Gama Energy Analysis of Soils 

Reconmended Values 

Batch 5 

Diode L 

(Radionuclide activity in pCi/91
) 

Customer ID Sample ID Collection Weight 60co 1o&Ru 131cs 

Date (g) 

B01SG9 92-00306-L·l 10/4/91 14:20 14.200 <8 r-· <500 _, (5.7Z ± 0.06) x 105-:s; -

B015Hl 92-00358-L-1 10/9/91 10:45 14.205 <0.4 / <18 _,- 1890 ± 20 ~ 

B015Hl 92-00358-L-2 10/9/91 10:45 14.201,, <0.3 / <15 - 2200 ± 20 - T 

BOlSHl 92-00358-L-5 11/8/91 11:06 14.212 ,- <0.15 / <1.6 - <0.11 -
BOlSICJ 92-00921-L·l* 10/22/9111:31 13.975 28.6 ± l.9':: - <280 (5.62 ± 0.06) X 105~ ~ 

B015L5 92-01246-L-1* 11/6/91 11:44 1.6300 <30 <2300 (2.00 ± 0.02) X 10~ 

B015H9 92-01827-L-1* 11/14/91 14:06 1.5020 <20 <1200 (1.23 ± 0.01) X 106~ 

~ 93 ttJJ 1 <11J./st~ 
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-S. The detection limits 
in pC1/g for 6°Co, 106 , and 137Cs 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 SDG but reported as a part of analytical batch. 

l\.d---oo ~~~ - \_- CS 

L~ \~-=I- ~C\.~\\,\ 

-, ~ ~\;-.e.- ~\-~'h• %\c-~\:.. 
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Wt«: 
S1111>l• I 

B015G9 
BOlSHl 

TABLE 11: TOTAL ALPHA ANALYSIS DATA 
TASK 2 I 4 SDG 18 

Spike 
Total Alpha +/- Cone. +/- Spike 

Saple I S111ple Type (pCl/g) l 119111 RPO (pCl/g) l 1111111 I Rec. 

------------------------------------------------------------------------------------------------
92-00306-A-la Soll 107.5 ~ 6.9 
92-00358-A-la Soll 2.9- -~ 0.7 
92-00358-A-2a Soll duplicate 2,5.,,, -:r o.& 15/ 
92-00358-A-la Matrix Spike 12.79 _.....-:s- 1.3 9.08 0.09 lU,,,,,.... 
92-00358-A-la Matrix Spike 9.25- ~1.1 10.13 0.11 64.5 .-
BL-00306-A-Sa Blank <0.56- ~ 
BS-00358-A-4a Blank Spike 10.9 -::s--1.1 9.57 0.1 114 ..-

Detection ll• lt for 5g 1011 1111ples: 0.6 pCl/g 

Error f1 .ba1ed on the propagated error of vol ... and counting uncertalntte1. 

, ... 1~1 

°" t.>.l .--'-.,0 
-.. ... -! 

• r-~ 
r...:; .,._ 
'--' 1 

LN 



WHC 
Sallple f S1111ple I Suiple Type 
--------- ---------------- --------------B01569 92-00306-A-11 Soll 
B015Hl 92-00358-A-la Soll 

92-00358-A-Za Soll duplicate 
92-00358-A-3a Matrix Spike 
BL-00306-A-S. Blank 
BS-00306-A-41 Blink Spike 

TABLE lZ: TOTAL BETA ANALYSIS DATA 
TASK 2 I 4 SDG 18 

Spike 
Total Bet1 +/- Cone. 
(pCt/g) 11tg111 RPO (pCt/g) 

---------- --------- -------- ---------
622300 ----S-13300 

zs90,~ 63 
6.1/ 2440,,. R 6Z 

2990- -:-S- 69 18.4 
<1.1- v...."'S'" 
ZZ.1 *.--:S- 2.4 19.39 

*Average of 21.4 +/- 3.8 • 24.0 +/- 3.7. 21.B +/- 4.0 and 21.1 +/- 7.1 pCt/g 

~ Mint- detecteble 1ctlvtty for• 5g soil s...-1• ts 1pproxt•tely 7.7 pCt/g . 
.. 

Contrect detection ll• tta cen be 1chteved by use of the low background bet• countera; 
the results frc11 thta batch 1111r1 counted on the regular background beta countera 
due to high 1-• ple 1cttvtty. 

Error h baaed on the propegeted error of volim end counting uncertainties . 

+/- Spike 
l 1tg111 I Rec. 

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

0.9 na 

1.0 114~ 



w; Progr• 

TABLE 13: Pu 238 and Pu 239/240 DATA ANALYSIS 
SD6 18 

+/- Pu-239+240 Pu-238 +/- Pu-238 Pu-239 +/- " Suple I Suple JD S-.,le Type 
l'u-239+240 

pCt/g 1 1ti,u APO pCl/g 1 •I~ APO Sptke pCt/g 1 119111 Recovery 
--------- --------------- -------------- --------- ---------- --------- --------- ------- ----------- --------- --------
801569 92-00306-A-lc 
BOlSHl 92-00358-A-lc 

92-00358-A-2c 

92-00306-A-4c 
92-00306-A-Sc 

Sotl 
Sotl 
Duplicate 

Blank Spike 
Blank 

1.21E• 02 "4.9SE+OO ~ 
2.39E-01' 1.0lE-OZ R 
2.68E-Ol., l.04E-02 R_ 

2.23E+oo- 7.61E-02 D 
< SE-04,, t 

Pu-239+240 detec:tton lt• tt h approxt• -~ely 5 E-04 pCt/g. 
Pu-238 detectton lt• tt 11 approxt• 1tely 1 E-03 pCt/g. 

u, Errors quoted are the propagated error of tndtvtdu1l •11ur-nta. 
ID 

l.87E+OO ·' l.30E-01 R 
11 / . 8.37E-04 ~ ·-st-~S ®dt'ik) 

4.03E-03..., 8.48E-04 ~ ~ 

< lE-03/ 
< lE-03..,. 

2.35[+00 1.46[-02 95 ·-



Par-ter1 of Interest 

\K 
S11111>le I S1111Ple I 

801569 92-00306-A-lb 
B0lSHl 92-00358-A-lb 

92-00358-A-Zb 

92-00306-A-lb 
BL-00306-A-Sb 
BL-00306-A-5b 
BS-00306-A-4b 

TABLE 14: STRONTIUM-90 ANALYSIS DATA FOR TASK 2 I 4 
S06 18 

Suiple Type 

Soll 
Soll 
Soll Duplicate 

Strontlia +/-
(pCl/g) 1 1lgaa* 

---------- ---------
67700 ~ 4900 

4sz-~ 33 
451.,,.- ~ 34 

Matrix Spike 46.3 ...--:::r- 3.6 

Spike 
Cone. 

RPO (pCl°/g) 
-------- ---------

1.8 

49.5 
Blink 0.1"' R_ 0.0Z ~ I l 
Blank duplicate 0.3..... ~ 0.04 it:_ ® 1 l" ~3 
Blank Spike Used to deteralne batch yield · 

+I-
1 ,,,... 

---------

2.5 

Mlnlaa;i detectable activity for a 1-.,le II approxlNtely 0.06 pCl/g. 

* One ,1,- uncertalntle1 are baaed on propagation of 11111, voline, and counting uncertainties. 

Spike 
I Rec. 

---------

93.5 

Noraallzed 
I Yield** 
----·-----

103.5 / 

·~~ 
a,..., 

u-.l 
-&:: 

'° -. 



B01569 
8015Hl 
8015K3 

froJect 
s-.,1. ,q 

.92-00306-K-1 
92-00358-K-l 
92-00921-K-l* 
92-00921-K-2* 
92-00921-K-5* 
92-00921-K-4* 

TABLE 15: TRJTIIJI ANALYSIS FOR TASK 2 I 4 
SOG 18 

Trltt111 +/-
S111ple Type '. . (pCl/g) l 1191111 RPO 
------------ --------- --------- ---------Soll 18 .,,. 3 R 
Soll 23-' 3 ~ 
Soll 56-- 4 ~ 
Dupltc, te 37 _. 3 R 41 .,,. 
Blink ' <4 * , · « 
Method Spike Used to Deteraine Bitch Yield 

Sptke 
Cone. 
(pC1/g) 
---------

Approx1•t• Detection L1•1t • 10 pCl/g (variations occur due to actual 111111>1• size) 
* Not u • plH In the SOG but reported for QC purposes 
• Baaed on 0.3 g saq,le size 

+/- Rec:ov. Corr. 
l 1191111 factor, I fa 

--------- ------------
"'•~~ 

a·.., 
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GROSS ALPHA RESULT VERIFICATION 25-Jan-93 PAGE1 

LABORATORY: BATTELLE-PACIAC NORTHW EST LABORATORIES 

LAB DET DATE GROSS COUNT 8KG DETECT LEACH SAMPLE VOLUME 
SAMPLE ID HBSI ID ID ANALYZED COUNTS TIME CPM EFF VOLUME AMOUNT ANALYZED 

SOG BOOX64-PNL- 050 "'·~ 
°"' 

91-6421-A- l a BOOX77 91-6421 2 08/30191 94 100 0.188 1-4.0532 10 3.91-4-4 1.9432 
u,J 
....s=. 

91-7815-A-1a QCSAMPLE 91-7815 2 08/30191 720 100 0.188 11.3273 10 3.7669 1.9432 '-.,D - ' 91-7815-A-2a OCDUP 91-7815D 1 08/30191 1143 100 0.11 6.7164 10 2.767 1.9432 11 

91-7815-A-3a OCMS 91 - 7815MS 3 08/30/91 1130 100 0.1 9.3668 10 3.5771 1.9432 r...; 
r-...:, 

BL-6421-A-Sa BLANK BL-6421 4 08/30/91 9 100 0.049 3.0575 8 1 1.9432 
.,_ 
,_. I 

BS-6421-A-4a BLANK SPIKE BS- 6421 1 08/30/91 761 100 0.11 3.0754 10 1 1.9432 
co 

SOG BOOX68-PNL-050 

91-7815-A-1a BOOX75 91-7815 2 08/30/91 720 100 0.188 11.3273 10 3.7659 1.9432 

91-7815-A-2a BOOX75DUP 91-7815D 1 08/30191 1143 100 0.11 6.7164 10 2.767 1.9432 

91-7815-A-3a BOOX75MS 91-7815MS 3 08/30191 1130 100 0.1 9.3668 10 3.5771 1.9432 

BL-6421-A- 5a BLANK BL-6421 4 08/30l91 9 100 0.049 3.0575 8 1 1.9432 

BL-6421-A-4a BLANK SPIKE BS-6421 1 08/30/91 761 100 0.11 3.0754 10 1 1.~a2 

SDG: B015G4-PNL- 052 

92-00306-A-l a B01569 92- 00306 1 10/24/91 1014 100 0.114 4.108 40 3.483 1.9828 

92-00358-A- la B01GH1 92-00358 2 10/24/91 58 100 0.186 4.1017 40 5.029 1.9828 

92-00358-A-21 B01GH1 DUP 92-00358A 3 10/24/91 38 100 0.101 4.4751 40 4.524 1.9828 

92-00358-A- 31 B01GH1 MS 92-00358MS 2 10/24/91 183 100 0.186 4.3795 40 5.114 1.9828 

92-00358-A- 31 801GH1 MSD 92-00358MST 2 10/24/91 130 100 0.186 4.316 40 4.725 1.9828 

92-00306-A-Sa BLANK 92- 00306BL 1 10/24/91 14 100 0.114 3.016 40 5 1.9828 

92-00358-A-4a BLANK SPIKE 92-003580S 3 10/24/91 209 100 0.101 3.016 40 5 1.9828 

FILE: PNL-GRA.WK1 



GROSS ALPHA RESULT VERIFICATION 25-Jan-93 PAGE 2 

LABORATORY: BATTEllE-PACIFIC NORTHW EST LABORATORIES 

LAB PET DATE GROSS COUNT 8KG DETECT LEACH SAMPLE VOLUME .. 
SAMPLE ID HBSI ID ID ANALVZED COUNTS TIME CPM EFF VOLUME AMOUNT ANALYZED 

SOG: B015H8-~L- 05~ 

92-00306-A-sa BLANK BL-00306 3 11/22/91 6 30 0.117 3.0101 40 1.1 1.972 ''° 92-009219-A-1 B0151<3 92- 00921 1 11/22/91 33 30 0.147 3.1708 40 1.075 1.972 a---.... 1 

92-009219-A-2 B01SK3 OUP 92- 00921D 2 11/22/91 35 30 0.216 3.1947 40 1.159 1.972 
~..;: 

c..N 
92-00921-A-4a BLANK SPIKE BS-00921 1 11/22/91 72 30 0.147 3.0516 40 1.1 1.972 -i= 

'-0 
92-00921-A-3a MATRIX SPIKE MS-00921 1 11/22/91 3039 1000 0.147 3.3509 40 1.328 1.972 -.. . .. 

r---.:; 
1°'>,) ,,_ 
~ · '-.,0 



GROSS ALPHA RESULT VERIFICATION 25-Jan-93 PAGE3 

LABORATORY: BATTELLE-PACIFIC NORTHW 

LAB CALC. RPTD CALC. RPTD UNITS 

SAMPLE ID HBSI ID RESULT RESULT MDA MDA 

~--.. 0 
SDG BOOX64-PNL-050 0-·, 

c..,..J 

91-6421-A-1a BOOX77 91-6421 6.26 6.258 1.08 NR pCl/g ...c. 

"° 91-7815-A-1a QC SAMPLE 91-7815 48.89 48.89 0.91 NR pCUg -,,_. ':f 

91-7815-A-2a QCDUP 91-7815D 63.69 63.69 0.56 NR pCUg • .. ~ 
91-7815-A-3a QCMS 91-7815MS 67.98 67.98 0.58 NR pCUg f'."'...) ......... 
BL-6421-A-5a BLANK BL-6421 0.23 0.22 0.38 0.35 pCl/g 

........ 
Cl 

BS-6421-A• a BLANK SPIKE BS-6421 53.47 53.47 0.71 NR pCUg 

SDG BOOX68-PNL-050 

- 91-7815-A-1a BOOX75 91-7815 48.9 48.9 0.9 NR pCUg 
91-7815-A-2a BOOX75DUP 91-7815D 63.7 • 63.7 0.6 NR pCUg 
91-7815-A-3a BOOX75MS 91-7815MS 68.0 68.0 0.6 NR pCUg 
BL-6421-A-Sa BLANK BL-6421 0.2 0.2 0.4 0.4 pCUg 
BL-6421-A-4a BLANK SPIKE BS-6421 53.5 53.5 0.7 NR pCUg 

SDG:B01564-PNL-052 

92-00306-A-1a B01569 92-00306 107.46 107.46 1.09 NA pCUg 
92-00358-A-la B01GH1 92-00358 2.92 2.92 0.96 NA pCl/g 
92-00358-A-2a B01GH1 DUP 92-00358A 2.508 2.508 0.86 NA pCUg 
92-00358-A-3a B01GH1 MS 92-00358MS 12.794 12.794 1.01 NA pCUg 
92-00358-A-3a B01GH1 MSO 92-00358MST 9.247 9.247 1.07 NA pCi/g 
92-00306-A-5a BLANK 92-00306Bl 0.143 0.143 0.555 0.555 pCUg 
92-00358-A-4a BLANK SPIKE 92-00358B$ 10.902 10.902 0.523 NA pCi/g 

FILE: PNL-GRA.WK1 



· GROSS ALPHA RESULT VERIFICATION 

LABORATORY: BATTB.LE-PACIFIC NORTHW 

SAMPl.£1D HBSI 

SDG:B015H8-PNL-053 

92-00306-A-&a BLANK 
82-009218-A-1 80151<3 
82-009219-A-2 B0151<3 DUP 
92-00921-A-4a BLANK SPIKE 
92-00921-A-3a MATRIX SPIKE 

FILE: PNL-GRA.\NK1 

LAB 
ID 

BL-00306 
92-00921 
92-009210 
BS-00921 
MS-00921 

25-Jan-93 PAGE4 

CALC. RPTD CALC. RPTD UNITS 
RESULT RESULT MDA MDA 

2 2 4.7 4.7 pCVg ', . ..t,:~ 

25.7 25.7 8 NR pCl/g a-... 
23.9 23.9 6 NR pCl/g LN 

57.1 57.1 5 NR pCl/g ....::: ,..o 
66.7 66.7 1 NA pCl/g - I 

t 
f"'-..,j 
r-,JI -""" .. 



GROSS BETA VERIFICATION 25-Jan-93 PAGE1 

LABORATORY: BATTEUE-PACIFIC NORTH WEST LABORATORIES 

LAB DET. DATE GROSS COUNT BKG LEACH SAMPLE VOLUME 
SAMPLE ID HBSI ID ID COUNTED COUNTS TIME CPM EFF. VOLUME AMOUNT ANALYZED 

SDG: BOOX64-PNL-051 
'-• .t...1 
a---. 

91-6421-1a BOOX77 91-6421 66 08/09/91 162548 10 15.7 2.6524 10 2.022 2.0086 
~ 

91-6421 - 1a BOOX77DUP 91-6421D 67 08/09/91 207118 10 14.8 2.7054 10 2.787 2.0086 ~ 

91-6421 - 1& BOOX77MS 91-6421MS 68 08/09/91 157245 10 14.6 2.5086 10 1.92 2.0086 '-0 -. 
91-6421-la BLANK BL-6421 LB1 08/09191 52 30 0.623 1.9975 10 10 2.0086 • 
91-6421-1& BLANK SPIKE BS-6421 69 08109191 909 30 19.7 1.9926 10 10 2.0086 

r..,:; 
r,.._) -....... 

SDG: BOOX68-PNL-050 
r-...:i 

91-7815-A-11 BOOX75 91-7815 66 08/27/91 66337 10 17 1.9426 10 3.667 0.0991 
91-7815- A-21 BOOX75DUP 91-78150 67 08/27/91 43680 10 15.3 1.922 10 3.307 0.0991 
91-7815-A-3a BOOX75MS 91-7815MSB 68 08127/91 32585 10 14.9 1.9426 10 0.1886 1.0037 
BL-7815-A-4a BLANK SPIKE BS-78158 69 08127/91 817 30 18.9 1.9483 10 10 2.0074. 
BL-7815-A-Sa BLANK BL-78158 LB1 08127/91 49 30 0.536 1.9575 10 10 2.0074 
NONE DL TEST DL TEST LB1 08/27/91 5 30 0.536 1.9575 10 10 2.0074 

SDG: B015G4-PNL-052 

92-00306-A-la B015G9 92-00306 66 10/24/91 6352 1 16.4 1.9005 40 3.483 0.1001 
92-00358-A-1a 8015H1 92-00358 67 10/24191 3788 10 16.8 1.9786 40 5.029 0.9914 
92-00358-A-21 B015H1 DUP 92-00358D 68 10/24/91 3195 10 14.7 1.9891 40 4.524 0.9914 
92-00358-A-3a B015H1 MS 92-00358MS 69 10/24/91 4502 10 16.2 1.9975 40 5.272 0.9914 

BLANK SPIKE 92-003068S 66 10/24/91 851 30 16.4 1.8976 40 5 1.9828 
BL-00306-A-5a BLANK 92-00306BL 67 10/24/91 537 30 16.8 1.894 40 5 1.9828 

SDG: B015H8-PNL-053 

FILE: PNL-GRB.WK1 



GROSS BETA VERIFICATION 25-Jan-93 

LABORATORY: BATIELLE-PAQAC NORTH WEST LABORATORIES 

LAB DET. DATE GROSS COUNT 
SAMPLE ID HEISf ID ID COUNTED COUNTS TIME 

92-00921-A-11 B015K3 TB92l 66 12/09191 
' 

6664 30 
92-00921-A-21 B0151<3 pyr TB921Q 67 12/09191 6610 30 
92-00921-A-sa BLANK TB921BL 66 12/09/91 703 30 
92-00921-A-4a BLANK SP'f(E BS-921 67 12/09191 1372 30 

TB358 68 12/09191 5701 30 
92-00358-A-3a MATRIX SPIKE TB358MS 69 12/09191 7939 30 

flLE: PNL-GRB.WK1 

BKG LEACH 
CPM EFF. VOLUME 

17.9 1.9319 40 
17.7 1.922 40 
17.9 1.9119 40 
17.7 1.9062 40 
15.3 1.9638 40 
17.6 1.9624 40 

SAMPLE 
AMOUNT 

1.119 
1.174 

1 
1 

1.039 
0.931 

VOLUME 
ANALVZED 

0.09856 
0.09856 

1.96 
1.96 
1.96 
1.96 

PAGE2 

ti -~ 
.r-J ........ .... ..., 
o.J 



GROSS BETA VERIFICATION 25-Jan-93 PAGE3 

LABORATORY: BATTELLE-PACIAC NORTH 

LAB CALC. RPTD CALC. RPTD UNITS 
SAMPLE ID HEISI ID RESULT RESULT MDA MDA 

SDG: BOOX64-PNL-051 ....... o_ 

°" 91-6421-11 BOOX77 91-6421 47772 47772 11 NA pCl/g 
...:=. 

CJ,,j 

91-6421-11 BOOX77DUP 91-6421D 45056 45056 8 NA pCl/g ....i:: 

91-6421-11 BOOX77M8 91-6421MS 46032 46032 11 NA pCl/g 
'-...0 
-...~ f 

91-6421-11 BLANK BL-6421 0.50 0.5 0.2 NA pCl/mL * ,,-) 

91-6421-11 BLANK SPIKE BS-6421 4.74 4.74 1 NA pCl/mL .£:_.l 
pCI/ 

..... .., 
_,::: 

S00: BOOX68-PNL-050 

91-7815-A-1a BOOX75 91-7815 159326 159326 94 NA pCl/g 
91-7815-A-2a BOOX75DUP 91-78150 114988 114985 98 NA pCl/g 
91-7815-A-3a BOOX75MS 91-7815MSB 149938 149919 169 NA pCl/g 
BL-7815-A-48 BLANK SPIKE BS-78158 3.64 3.64 1 NA pCl/mL 
BL-7815-A-Sa BLANK BL-7815B 0.48 0.48 0.2 NA pCl/mL 

NONE DL TEST DL TEST -0.16 -0.16 0.18 0.18 pCi/g 

SDG: 8015G4-~L-052 

92-00306-A-1a B015G9 92-00306 622265 622254 1193 _NA pCl/g 
92-00358-A-la B015H1 92-00358 2588 2588 28 NA pCl/g 
92-00358-A-2a B015H1 DUP 92-003580 2436 2436 29 NA pCl/g 
92-00358-A-3a B015H1 MS 92-00358MS 2989 2989 26 NA pCl/g 

BLANK SPIKE 92-003068S 41 41 8 NA pCl/g 
BL-00306-A-Sa BLANK 92-00306BL 3.79 3.79 7.73 7.73 pCl/g 

SDG: B015H8-PNL-053 

FILE: PNL-GRB.WK1 



GROSS BETA VERIFICATION 

LABORATORY: BATTEUE-PACIFIC NORTH 

SAMPLE ID HEISI 
LAB 
ID 

92- 00921 - A-1a B0151<3 TB921 
92-00921-A-2a 80151<3 oup TB921D 
92-00921-A-Sa BLANK TB921BL 
92-00921-A-4a BLANK SPIKE BS-921 

TB358 
92-00358-A-3a MATRIX SPIKE TB358MS 

FILE: PNL-GRB.W~(l 

CALC. RPTD 
RESULT RESULT 

64460 64460 
60646 60644 

97 97 
491 491 

3036 3036 
4787 4787 

25-Jan-93 PAGE4 

CALC. RPTO UNITS 
MDA MDA 

731 NR pCUg 
690 NR pCUg 

41 NR pCUg 
40 NR pCUg ..... J:.~ 

a-... 
37 NR pCUg ~ 

45 NR pCUg c...N 
...;:: 
~..,.o 
-...- ,!f 

11 
r,~ 

' r-,.., -....... 
LJ""I 



PLUTONIUM 238 AND 239 RESULT VERIFICATION 25-Jan-93 PAGE1 

LABORATORY: BAlTEUE-PACIFIC NOR THWEST LABORATORIES 

SAMPLE ID HBSI LAB DET DATE SAMPLE LEACH OIL DILUTED ALIQUOT PlJ-242 PU-242 PU-239 PU-239 PU-238 
· ' ID ID COUNTED AMOUNT VOLUME AUQ. TO, ML ML OPM COUNTS COUNTS BKGD COUNTS 

....... o 
SDG: BOOX64-PNL-051 0-.... 

91-6421-A-1c 800X77 91-6421 cs 08119/91 10.36 1 1 1 1 21.72 6781 24 1 46 (_>,,I 

91-6421-A-2c BOOX77 DUP 91-64210 C6 08119191 10.38 1 1 1 1 21.72 7274 11 0 36 -&: 

""° 91-6421-A-Sc BLANK 91-6421 BL C7 08119191 10 1 1 1 1 21.72 7888 2 0 29 -... .. 
91-6421-A-4C BLANKSPIKE 91-6421 BS C8 08119/91 1 1 1 1 1 21.72 9467 10550 0 131 • r~ 

r-..) -SOG: BOOX68-PNL-050 ..... " 
!:J". 

91-7815-A-1c 800X75 91-1815 cs 09112/91 10.031 1 1 1 1 22.41 1370 44009 0 582 
91-7815-A-2c 800X75 OUP 91-78150 C6 09112191 10.037 1 1 1 1 22.41 2744 80947 1 966 
91-7815-A-Sc BLANK BL-7815 C8 09/12/91 10 1 1 1 1 22.41 1943 9 1 3 
91-7815-A-4c BLANKSPIKE BS-7815 C7 09/12/91 10 1 1 1 1 22.41 3659 4156 0 3 

SOG:B015G4-PNL-052 
.. 

92-00306-A-1 801569 92-00306 cs 11/19/91 0.37 1 1 1 1 21.32 4340 20280 0 312 
92-00358-A-, B015H1 92-00358 C6 11/19191 10.1 1 1 1 1 21.32 4366 1097 1 14 
92-00358-A-2 B015H10UP 92-003580 C7 11119191 10.63 1 1 1 1 21.32 5158 1531 0 23 
92-00306-A-5 BLANK BL-00306 cs 11/20/91 10 1 1 1 1 21.32 3559 1 0 4 
92-00306-A-4 BLANK SPIKE BS-00306 C6 11/20/91 10 1 1 1 1 21.32 2811 6521 1 2 

SDG: B015tt8-f>NL-053 
92-00358-A-1 B015H1 92-00358 C6 11/19/91 10.1 1 1 1 1 21.32 4365 1097 1 14 
92-00358-A-2 B015H10UP 92-003580 C7 11/19191 10.63 1 1 1 1 21.32 5158 1531 0 23 
92-00921-A-1 8015K3 92-00921 C8 11/19191 1.58 1 1 1 1 21.32 5312 2591 0 41 

92-00306-A-5 BLANK BL-00306 cs 11/20/91 10 1 1 1 1 21.32 3559 1 0 4 

92-00306-A-4 BLANK SPIKE BS-00306 C6 11/20/91 10 1 1 1 1 21.32 2810 6521 1 2 

FILE: PNL4CALC.WK1 



PLUTONIUM 238 AND 239 RESULT VERIFICATION 25-Jan-93 PAGE2 

LABOAATORY: BATTELLE-PACIFIC NOR 

SAMPLE ID HEISI LAB PU-238 PU-239 PU-239 PU-239 PU-239 PU-238 PU-238 PU-238 PU-238 UNITS 
ID BKGD CALC APTD MDA CALC MDA RPTD CALC APTD MDA CALC MDA RPTD 

S00: BOOX64-PNL-051 
91-6421-A-lc BOOX77 91-6421 1 3.20E-03 3.25E-03 4.18E-04 NA 6.27E-03 6.23E-03 4.18E-04 NA pCl/g 
91-6421-A-21C BOOX77 DUP 91-6421D 0 1.43E-03 1.43E-03 0.OOE+OO NA 4.66E-03 4.66E-03 0.OOE+OO NA pCl/g '~0 
91-6421-A-Sc BLANK 91-6421BL 0 2.48E-04 2.48E-04 0.OOE+OO <4E-04 3.60E-03 3.60E-03 0.OOE+OO NR pCl/g O'-.. 

91-6421-A--k: BLANK SPIKE 91-64218S 8 1.09E+01 1.09E+01 O.OOE+OO NR 1.27E-01 1.27E-01 8.77E-03 NR pCl/g LN 
~ 
'-.D 

SOO: BOOX68-PNL-050 -..- !f 

91-7815-A-1c BOOX75 91-7815 0 3.23E+01 3.23E+01 0.OOE+OO NA 4.28E-01 4.28E-0t 0.OOE+OO NR pCl/g 
$ 

r,..; 
91-7815-A-21C BOOX75 DUP 91-7815D 0 2.97E+01 2.97E+01 1.10E-03 NR 3.54E-01 3.54E-01 O.OOE+OO NR pCl/g f"'-J 

;::;--., 
91-7815-A-Sc BLANK BL-7815 2 4.16E-03 4.26E-03 1.56E-03 NR S.20E-04 2.94E-04 2.20E-03 2.43E-03 pCl/g "-...J 

91-7815-A-4c BLANK SPIKE BS-7815 0 1.15E+OO 1.15E+02 0.OOE+OO NA 8.28E-04 8.28E-04 1.10E-03 1.10E-03 pCl/g 

SOO: 801564-PNL-052 
92-00306-A-i ·eo1SG9 92-00306 0 1.21E+02 1.21E+02 O.OOE+OO NA 1.87E+OO 1.87E+OO O.OOE+OO NA pCl/g 
92-00358-A-1 B015H1 92-00358 1 2.39E-01 2.39E-01 6.53E-04 NA 2.83E-03 2.92E-03 6.53E-04 NA pCl/g 
92-00358-A-2 B015H1DUP 92-00358D 0 2.68E-01 268E-01 0.OOE+OO NR 4.03E-03 4.03E-03 0.OOE+OO NR pCl/g 
92-00306-A-5 BLANK BL-00306 0 2.70E-04 2.70E-04 5.40E-04 5.40E-04 1.0BE-03 1.0BE-03 1.0BE-03 1 .OBE-03 pCl/g 
92-00306-A-4 BLANK SPIKE BS-00306 1 2.23E+OO 2.23E+OO 1.02E-03 NR 3.42E-04 5.03E-04 1E-03 1E-03 pCl/g 

pCI/ 
SOG: B015tl8-rNL-053 
92-00358-A-1 B015H1 92-00358 1 2.39E-01 2.39E-01 6.54E-04 NR 2.83E-03 2.92E-03 6.54E-04 NR pCl/g 
92-00358-A-2 B015H1 OUP 92-003580 0 2.68E-01 2.68E-01 0.OOE+OO NA 4.03E-03 4.03E-03 O.OOE+OO NA pCl/g 
92-00921-A-1 B015K3 92-00921 2 2.96E+OO 2.96E+OO 0.OOE+OO NR 4.46E-02 i.42E-02 4.BSE-03 NR pCl/g 
92-00306-A-5 BLANK BL-00306 0 2.70E-04 2.70E-04 5.40E-04 5.40E-04 1.0BE-03 1.0BE-03 1.0BE-03 1 .08E-03 pCl/g 
92-00306-A-4 BLANK SPIKE BS-00306 1 2.23E+OO 2.23E+OO 1.03E-03 NA 3.42E-04 5.03E-04 1E-03 lE-03 pCl/g 

pCi/ 

FILE: PNL4CALC.Wt(l 



STRONTIUM-90 RESULT VERJFICATION 25-Jan-93 PAGE1 

LABORATORY: BATTEUE-PACIFIC NORTHWEST LABORATORIES 

SAMPLE ID HBSI 

SOG: BOOX64-PNL-051 

91-6421-A-3b 
91-6421-A-<Cb 
91-6421-A-Xb 
91-6421-A-Sb 
91-6421-A-1b 
91-6421-A-2b 
91-6421-A-Cib 

MATRIX SPIKE 
BLANK SPIKE 
BOOX77Dl 
BLANK 
BOOX77 
BOOX770UP 
BLANK SPIKE OU 

SOG: BOOX68-PNL.;.050 

91-7815-lb 
91-7815-2b 
91-7815-3b 
91-7815-Sb 
91-7815-1b 
91-7815-lb 
91-7815-3b 

BOOX75 
BOOX750UP 
BOOX75MS 
BLANK 
BLANK SPIKE 
BLANK SPIKE 2 
BOOX75 

SDG: B015G4-PNL-052 
' ' 

92-00358-A-1b B015H1 
92-00358-A-2b B015H1 DUP 
92-00306-A-1b B015G9 DUP 
92-00306-A-3b B015G9 MS 
BS-00306-A-<Cb BLANK SPIKE 

FILE: PNL-SR.WK1 

LAB 
ID 

91-6421-MS 
BS-6421 
91-6421-0L 
BL-6421 
91-6421 
91-64210 
91-6421-6S2 

91-7815 
91-78150 
MS2-7815 
BL-7815 
BS-7815 
882-7815 
91-7815 

92-00358 
92-003580 
92-003060 
MS-00306 
BS-00306 

DET DATE SR90 THEOR. YIELD COUNT COUNT MIDPOINT 8KG NET 
ID COUNTED SPKYLD YlaD MG TOTAL TIME TIME.HR CPM CPM DIC 

66 08121/91 
68 08121/91 

1 08121/91 
3 08121/91 
1 08121/91 
2 08121/91 

66 08121/91 

68 09/13191 
69 09/13191 
69 09/13191 

1 09/13191 
. 66 09/13/91 

68 09/13191 
67 09/13191 

69 11/18191 
69 11/18191 
66 11/18/91 
66 11/18/91 
67 11/18/91 

0.843 
0.843 
0.843 
0.843 
0.843 
0.843 
0.643 

0.9979 
0.9979 
0.9979 
0.9979 
0.9979 
0.9979 
0.9979 

1.035 
1.035 
1.035 
1.035 
1.035 

66.69 
66.69 
66.69 
66.69 
66.69 
66.69 
66.69 

57.5 
69.4 

76 
66 

43.6 
68.6 
75.8 

7329 
965 

1 ,099 
182 
231 

10954 

68.42 53.8 460242 
68.42 43. 7 383711 
68.42 24.7 221651 
68.42 53. 7 539 
68.42 46. 7 961 
68.42 75.4 2838 
68.42 42. 1 2837 

67.98 57.1 15121 
67.98 53.6 13330 
67.98 49.6 14580 
67.98 59.7 5J49 
67.98 56.7 10880 

30 
30 
30 
30 
30 
30 
30 

1 
1 
1 

30 
30 
10 
10 

10 
10 
10 

100 
30 

5.32 
3.48 
3.40 
3.40 
3.40 
3.40 
3.40 

16.2 228 
14.4 18 

0.603 -0.57 
0.516 36 
0.603 5 
0.472 7.23 

16.2 348.93 

2.846 
3.025 
3.124 
2.974 
2.636 
3.013 
3.121 

3.25 14.5 460227 2. 79 
3.25 18 383693 , . 2.638 
3.35 18 221633 2.352 
3.88 0.547 17.42 2.768 
3.88 16.5 15.53 2.683 
3.58 14.5 269.3 3.115 
3.42 17.2 266.5 2.614 

4.25 16.9 1495.2 2.84 . 
4.45 16.9 1316.1 2.787 
,us 17 1441 2.727 
5.62 17 34.49 2.879 
4.42 17 345.67 2.834 

.. 



STRONTIUM-90 RESULT VERIFICATION 25-Jan-93 PAGE2 

LABORATORY: BATTEUE-PACIFIC NOATHWES T LABORATORIES 

LAB DET DATE SR90 THEOR. YIELD COUNT COUNT MIDPOINT 8KG NET 
SAMPLE ID HBSI ID ID COUNTED SPK YLO YIELD MG TOTAL TIME TIME.HR CPM CPM D/C 
BL-00306-A-Sb BLANK BL-00306 1 11(18191 1.035 67.98 51.5 271 100 5.45 0.524 2.19 2.755 
BL-00306-A-Sb BLANK DUP BL-00306D 2 11/18191 1.035 67.98 57.3 117 100 5.45 0.475 0.70 2.843 

SOG: B0l5ti8-rNL-053 
"~ 

92-00921-A-lb 80151<3 92-00921 66 11/18191 1.035 67.98 56.3 73371 10 4.25 17 7320.1 2.828 t.~ 

92-00358-A-1b B015H1 92-00358 69 11/18191 1.035 67.98 57.1 15121 10 4.25 16.9 1495.2 2.84 Lt.J 

92-00358-A-2b B015H1 DUP 92-003580 69 11/18191 1.035 67.98 53.6 13330 10 4.45 16.9 1316.1 2.787 ~ 
'-,.D 

92-00306-A-1b B015G9 OUP 92-003060 66 11/18191 1.035 67.98 49.6 14580 10 4.45 17 1441 2.727 ...._ ... ;! 

92-00306-A-3b B01569 MS MS-00306 66 11/18191 1.035 67.98 59.7 5149 100 5.62 17 34.49 2.879 
.• 
r...; 

BS-00306-A-4b BLANK SPIKE BS-00306 67 11/18191 1.035 67.98 56.7 10880 30 4.42 17 345.67 2.834 ·. ·f',, -BL-00306-A-Sb BLANK BL-00306 1 11/18191 1.035 67.98 51 .S 271 100 5.45 0.524 2. 19 2.755 
...., .., 
'-...,0 

BL-00306-A-5b BLANK DUP BL-00306O 2 11/18191 1.035 67.98 57.3 117 100 5.45 0.475 0.70 2.843 

W' 

FILE: PNL-SR.WK1 
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LABORATORY: BATTELLE-PACIFIC NOATHWES 

LAB SAMPLE CALC RPTO CALC APTD DPM SR-90 
SAMPLE ID HBSI ID AMOUNT SR-90 SR-90 MDA MOA UNrrs SR-90 YIELD 

SDG:BOOX64-PNL-051 ~M✓-.:?: 
0--., 

91-6421-A-3b MATRIX SPIKE 91-6421-MS 12.262 so.en 30.973 0.122 NR pCl/g NA NA '-.N 
91-6421-A-<41> BLANK SPIKE BS-6421 10 2.658 2.66 0.122 NR pCl/g NA NA -i= 

'-4:) 

91-6421-A-Xb eooxnDL 91-6421-DL 10 -0.080 -0.08 0.023 0.062 pCl/g NA NA -..._. ! 

91-6421-A-Sb BLANK BL-6421 10 5.590 5.589 0.024 NR pCl/g NA NA 11 ,~ 
91-6421-A-1b eooxn 91-6421 9.298 1.220 1.221 0.040 NR pCl/g NA NA r~ 
91-6421-A-2b eooxnouP 91-64210 12.9 0.845 0.845 0.017 NR pCl/g NA NA ..... 

c::, 

91-6421-A-6b BLANK SPIKE DU 91-6421-BS2 NA NA NA NA NA NA 1096 0.843 

SDG: BOOX68-PNL-050 

91-78 5-1b BOOX75 91-7815 11.368 62602 62600 ~.135 ~R pCllg ,, ' 91-7815-2b 800X75 DUP 91-78150 9.984 69175 69171 0.206 NR pCl/g • 
91-7815-3b BOOX75MS MS2-7815 9.548 65837 65834 0.359 NR pCl/g 
91-7815-Sb BLANK BL-7815 10 2.66 2.68 0.030 NR pCl/mL 
91-7815-1b BLANK SPIKE 8$-7815 10 2.64 2.64 0.185 NR pCl/mL 
91-7815-1b BLANK SPIKE 2 8S2-7815 10 33 33 0.116 NR pCl/ml 

91-7815-3b BOOX75 91-7815 NA NA NA NA NA NA 1093 0.9982 

SOG: B015G4-PNL-052 
' I" 

92-00358-A-1b B015~1 92-00358 ~-652 452 452 0.337 NR pCl/g NA NA 
92-00358-A-2b B015H1 OUP 92-003580 4.185 461 461 0.395 NA pCl/g NA NA 
92-00306-A-1b B015G9 OUP 92-00306D 0.033 67692 67681 53.672 NR pCl/g NA NA 
92-00306-A-3b B015G9 MS MS-00306 1 46.3 46.3 1.502 NR pCl/g NA NA 

BS-00306-A-4b BLANK SPIKE BS-00306 NA NA NA NA NA NA 1082 1.035 

FILE: PNL-SR.WK1 
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LABORATORY: BATIELLE-PACIFIC NORTHWES 

LAB SAMPLE CALC RPTD CALC RPTD DPM SR-90 
SAMPLE ID HEISI ID AMOUNT SR-90 SR-90 MDA MDA UNITS SR-90 YIELD 
BL-00306-A-Sb BLANK BL-00306 10 0.326 0.326 0.030 NR pCVg NA NA 
BL-00306-A-Sb BLANK pUP BL-003060 10 0.096 0.096 0.026 NR pCl/g NA NA 

SDG: B015H8-PNL-053 • 
'·--0 

92-00921-A-1b B015K3 92-00921 1.34 7754 7752 1.187 NR pCl/g 0:--. 
=: 

92-00358-A-1b B015H1 92-00358 4.652 452 452 0.337 NR pCl/g NA NA c..,.J 

92-00358-A-3> B015H1 DUP 92-003580 4.185 461 461 0.395 NR pCl/g NA NA ...i::: 

'° 92-00306-A-1b B01509 DUP 92-00306D 0.033 67692 67681 53.672 NR pCl/g NA NA - ' 
92-00306-A-3b B01509 MS MS-00306 1 46.3 46.3 1.502 NR pCl/g NA NA ii 

r....:; 
BS-00306-A-4b BLANK SPIKE BS-00306 NA NA NA NA NA NA 1082 1.035 N 
BL-00306-A-Sb BLANK BL-00306 10 0.326 0.326 0.030 NR pCl/g NA NA ..... 
BL-00306-A-Sb BLANK DUP BL-00306D 10 0.096 0.096 0.026 NR~ NA NA 

.. 

FILE: PNL-SR.WK1 
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LABORATORY: BATTELLE-PACIFIC NORTHWEST LABORATORIES 

LAB DATE SAMPLE SAMPLE SAMPLE BKG VOLUME BSC SOlN DRIED SOL COUNT VOLUME 
SAMPLE IP HBSf ID COUNTED CPM - 1 CPM - 2 CPM-AVG CPM AUQ. +FLSK,g +FLSK,g EFF. LEACH. 

SOG: BOOX64-PNL-051 
: I 91-6421-K-1 BOOX77 91-6421 08126/91 13.83 14.5 14.17 13.1 4.0153 143.06 120.37 3.492 175 i..~.o 

.a-.., l 
91-6421-K-2 BOOX77DUP 91-6421D 08126/91 14.05 14.53 14.29 13.1 4.0153 140.71 117.05 3.492 170 '· ' 
91-6421-K-5 BLANK BL-6421 08126/91 13.81 13.47 13.64 13. 1 4.0153 136.52 112.78 3.492 165 LN l ...i:: I 

91-7015 08126/91 15.21 15.25 15.23 13.1 4.0153 137.8 114.58 3.492 200 \..,0 ) 
--=-· !! ) 

91-6421-K-4 BOO>Q7MS 91-6421MS 08126/91 50.15 50.41 50.28 13.1 4.0153 137.32 114.72 3.492 250 • ~ 'i 
~ i 

SDG: BOOX68-f>NL-050 [:~ j 
I ..... l 91-7815-K-1 BOOX75 91-7815 08/26191 15.21 15.25 15.23 13.1 4.0153 137.8 114.58 3.492 200 

,-...._, 

91-6421-K-1 BOOX77 91-6421 08126/91 13.83 14.5 14.17 13.1 4.0153 143~06 120.37 ·3.492 · 175 
91-6421-K-2 BOOX77DUP 91-6421D 08126/91 14.05 14.53 14.29 13.1 4.0153 140.71 117.05 3.492 170 
91-6421-K-5 BLANK BL-6421 08126191 13.81 13.47 13.64 13.1 4.0153 136.52 112.78 3.492 165 

SOG:B015G4-PNL-052 
I I { . 

... 

92-00306-K-1 B015G9 92-~ 12/13/91 15.02 14.41 14.72 12.3 3.99n 110.048 85.658 3.269 70 
92-00358-K-1 8015H1 92-00358 12/13191 16.28 16.98 16.63 12.3 3.99n 108.988 85.89 3.269 60 
92-00921-K-1 B015K3 92-00921 12/13/91 21.48 20.54 21.01 12.3 3.9977 112.646 87.263 3.269 75 
92-00921-K-2 80151<3 pup 92-00921q 12/13/91 17.51 17.22 17.37 12.3 3.9977 113.084 88.969 3.269 70 
92-00921-K-5 BLANK BL-921 12/13/91 12.74 13.24 12.99 12.3 3.99n 108.436 84.294 3.269 35 
92-00921-K-4 BLANK SPIKE MS-921 12/13/91 120.9 121.96 121.43 12.3 NA NA NA 3.269 NA 

SDG: B015H8-PNL-053 
92-00921-K-1 B015K3 92-00921 12/13/91 21.48 20.54 21.01 12.3 3.9977 112.646 87.263 3.269 75 
92-00921-K-2 80151<3 DUP 92-00921D 12/13/91 17.51 17.22 17.37 12.3 3.9977 113.084 88.969 3.269 70 
92-00921-K-5 BLANK BL-921 12/13191 12.74 13.24 12.99 12.3 3.9977 108.436 84.294 3.269 35 . 

92-00921-K-4 BLANK SPIKE MS-921 12/13/91 120.9 121.96 121.43 12.3 NA NA NA 3.269 NA 

FILE: PNL-H3.WK1 
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LABORATORY: BATTELLE-PACIFIC NOR 

LAB ALIQUOT RECOV. SAMPLE CALC APTD CALC RPTD SPIKE Fa 
SAMPLE ID HEISI ID DISTIUEO FACTOR WEIGHT H3 H3 MDA MDA ACTIVITY VALUE 

SDG: B00><64-PNL-051 
91-6421-K- 1 eooxn 91-6421 25 0.7479 5.055 16.046 16.046 18 NR pCl/g NA NA 
91-6421-K-2 . eooxn OUP 91-64210 25 0.7479 5.078 18.255 18.254 18 NR pCl/g NA NA 
91-6421-K-5 BLANK BL-6421 25 0.7479 5 7.386 7.386 18 18 pCl/g NA NA -~ .. ~ 

91-7015 25 0.7479 5.05 39.305 39.304 21 NR pCl/g NA NA 0-', 

91-6421-K-4 BOOX77MS 91-6421MS 25 0.7479 0.998 NA NA NA NA NA 173.2 0.7"78 LN 
-I:: 
-...0 

SDG:BOOX68- P~~-050 -=..• ! 

91-7815-K-1 BOOX75 91 - 7815 25 0.747 5.05 39 39 21 NR pCl/g NA NA ·t 
r--.; 

91-6421-K-1 eooxn 91-6421 25 0.747 5.055 16 16 18 NA pCVa NA NA f"--..) 
.,;_ . 

91-6421-K-2 eooxnouP 91-64210 25 0.747 5.078 18 18 18 NA pCl/g NA NA ~...1 

'--",I 

91-6421-K-5 BLANK BL-6421 25 0.747 5 7 7 18 18 pCVg NA NA 

S~: B015G4-r NL- 052 
92-00306-K.:.1 B015G9 92-00306 25 0.7537 4.856 16.43 16.43 7 NR pCl/g NA NA 
92-00358-K-1 B015H1 92-00358 25 0.7537 5.002 23.31 23.32 6 NA pCl/g NA NA 
92-00921-K-1 80151<3 92-00921 26 0.7537 5.513 56.37 56.38 7 NR pCVg NA NA 
92-00921-K-2 80151<3 ~ p 92-009210 25 0.7537 4.529 36.72 36.73 8 NR pCVg NA NA 
92-00921-K-5 BLANK BL-921 25 0.7537 5 2.20 2.2 3.5 4 pCVg NA NA 
92-00921-K-4 BLANK SPIKE MS-921 NA 0.7537 NA NA NA NA NA NA 473.3 0.7536 

soo: eo15H8-rNL- 053 
92- 00921-K-1 B0151<3 92-00921 26 0.7537 5.513 56.37 56.38 7 NR pCl/g NA NA 
92-00921-K-2 80151<3 OUP 92-009210 25 0.7537 4.529 36.72 36.73 8 NR pCl/g NA NA 
92-00921-K-5 BLANK BL-921 25 0.7537 5 2.20 2.2 3.5 4 pCl/g NA NA 
92-00921-K-4 BLANK SPIKE MS-921 NA 0.7537 NA NA NA NA NA NA 473.3 0.7536 

FILE: Pr,iL-ti3.WK1 
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INORGANIC ANALYSIS DATA VALIDATION CHECKLIST - FORM A-6 

l. COMPLETENESS AND CONTRACT COMPLIANCE 

Review the data pacu1e for completeness and check off the items below. If any dm review 
elements are missin1 contact the laboratory for submittal of the omitted data. 

Data Package Item Presen1'7: -Yes No 

Case Narrative ~ 
Cover Paze ---Traffic Repons 
Sample Om 

Inorpnic Analysis Data Sheets ..:::::::-
Standards Data 

Initial and Continuin1 Calibration Verification ~ 
.CRDL Standard for AA and JCP ,. 

QC Summary 
Blanks ~ 
ICP lnterf erence Check Summary -Spike Sample Reccvery .,/ -Post-Disestioa Spike Sample Recovery 

N/A · 

...:::::-

~ 

-----
i---

Duplicate .:::::: 
:::::- -::-- {I i/ii/'l_3 Laboratory Control Sample -Standard Addition Results - - ~ 

ICP Serial Dilutions - ~ 
Instrument Detection Limits - - ...:::::-
JCP lnterelement Correction Factors - .-::::-
JCP Linear Ranaes - ~ 
Preparation Loa ~ -Analysis RUD Los ~ -RawDm 
JCP Raw Data w::::::- - -Furnace AA Raw Data - ~ 
Mercury Raw Data ~ 
Cyanide Raw Data :.--- - -Additional Data 
Internal laboratory chain-of-custody ~ 
Laboratory Sample Preparation Records ~ -

A6-I 
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Data Package Item 

Percem Solids Analysis Records 
Reduction Formulae 
Instrument Ru.n Lop 
Qemist Notebook Paaes 

2. HOLDING 1lMES 

Have all samples been amlyzed within bold.ma times? 

Presem?: Yes No NIA 

~ - '--"' - - -c..--- - -&....--" - - -

~No NIA 

ACTION: If any holdin& times have been aceeded qualify all affected results u esrimar~ (J for 
detects and UJ for nondetects). 

3. INl11AL CALIBRATIONS 

Were all instruments calibrated daily, each set-up time and 
were the proper number of standards used? 

An the correlation coefficients ~0.995? 

Was a midrange cyanide standard distilled? 

@ No NIA 

Yes @ N/~ u -c),~4 
Yes No~ 

ACTION: Qualify all data as unusable if reponed from an analysis iD which an instrument WIS not 
calibrated or WIS calibrated with less than the minimum number of standards. Qualify associated 
sample results > IDL as estimated (]) and results < IDL as estimated (UJ), if the correlation 
coefficient is < 0.995 or the laboruory did not distill the midrm1e cyanide standard. 

4. !NITIAL AND CO?mNUING CALIBRATION VERIFICATION 

Are ICY and CCV percent recoveries within comrol'l 

Are there calculation errors? 

Yes 

Yes 

No@ 

No® 

ACTION: Qualify all affected data in accordance with Section 1.3 of the validation requirements. If 
calculation errors are noted, contact the laborazory for clarification. 

S. ICP INTERFERENCE CHECK SAMPLE 

Has an JCS sample been analyzed at the proper frequency? 

Are the AB solution '5R values within comrol? 

Are there calculation errors? 

Y• 

Y• 

Y• 

No@ 
No@ 
No~ 

ACTION: Qualify all affected dau in accordance with Section 1.3 of the validation requirements. U 
calculation errors are noted, contact the laboratory for dariftcation. 
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6. LABORATORYBLANKS 

Are tar&e:t analytes present in die labontory blanb? @ No NIA 

ACTION: Qualify all associated sample results for my amlyte <5 times die l1IJOI\Dt in any 
laboratory blank as nondetected (U). If amlyte concemratiom in the blank are > CRDL or below the 
aeaative CRDL. verify the laboratory has redl1..S and namlyzed associated samples with amlyte 
concentrations < 10 times the blank cowatluu. If the laboratory has DOt rediaested and 
reanalyzed the samples, note in the VllidaZion umtive. · 

7. FIELD BLANKS 

Are W&et an.alytes present in the field blanb? Y• No@:-1 
ACilON: Qualify all sample results for any amlyte <5 times the amoum lD any valid field blank u 
nondetected (U). · 

8. MA TR.IX SPIKE SAMPLE ANALYSIS 

Are spike recoveries within the comrol limits? YesG NIA 

ACTION: Qualify the affected sample data accordin& to the followin1 requirements: 

If spike recovery is > 1255 and sample results L.,. <mL no qualification is required. If spike 
recovery is > 125" or <755 qualify all positive results IS estimated (J). If spike recovery is 30" 
to 74" qualify all noDdetects IS estimated (UJ). If spike recovery is <305, reject all nonde:tects 
(R). If the fitld blank bu been used for spike analysis, note lD the validation narrative. 

9. LABORATORY CONTROL SAMPLE 

Aie percent recoveries within the acceptance limits? 

Aie there calculation errors? 

ACTION: Qualify the sample elm accordin1 to dlt followiq requiremems: 

Yes No® 

Yes No (!5;} 

AQUEOUS LCS • Qualify IS estimated (J), Ill sample results > mL, for which the LCS "R falls . 
within the ranie 50-795 or. > 1205. Qualify u estimated (UJ), all sample results < IDL, for which 
the LCS falls within the nnae of 50-79". Qualify IS unusable (R) all sample results, for which the 
LCS "R <505. 

SOLID LCS • Qualify IS estimated (J}, all sample results > IDL for which dle LCS result ls ouulde 
the established control limits. Qualify u mawed (UJ), Ill sample results < IDL for which the LCS 
5 R are lower than the established comrol limlts. · 

A6-3 

------- - - ---- ---
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10. PERFORMANCE AUDIT ANALYS~ 

An the performance audit sample results within the 
accepWlce limits? Yes No~ 

ACTION: Note the results of the performance IDdit sample amlyses iD the dm validation narrative. 

11. DUPUCA TE SAMPLE ANALYSIS 

Are RPD values acceptable? Yes ® NIA 

ACTION: Quality the results for all associated samples of the same matrix II estimated (J) if the 
RPD results fall outside the appropriate comrol limhs. If field blanks were used for laboratory 
duplicates, note in the validation IWT'ltive. 

12. ICP SERIAL Dll.tmON 

Are the serial dilution results acceptable? 

ls there evidence of ne1ative interference? 

-

Yes No@> 

Yes No @ 
ACTION: Qualify the associated data as estimated (J) for those analytes in which the "D is outside 
the control limits. If evidence of nezative interference is found, use professional jud1ment to qualify 
the data. 

13. FIELD DUPLICATE SAMPLES 

Do the RPO values exceed the control limits? 

ACTION: Note the results of the field duplicate samples in the 'validation namtive. 

14. FIELD SPLIT SAMPLES 

Do the RPD values exceed the control limbs? Yes No -~-

ACTION: Note the results of the field split samples ID the validation narrative. 

1516. FURNACE ATOMIC ABSORPnON QUAUI"Y CONTROL 

Do all applicable analyses have duplicate injections? Yes ·No 

~ An applicable duplicaie injection RSD values within comrol? Yes No 

If no, were samples rerun once as required? • Yes ~ No 

Does the. RSD for the rerun fall within the control limits? Yes No A 

Were am.lytical spike recoveries within the control limits? Yes No ® 
L,__ __ _ 
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@ If DO, were MSA analyses performed wbea nqu.ind7 Y• No 

Are MSA correlation coefficients ~0.9951 Y:s No <§) 
If DO, WU I second MSA analysis performed? Yes No ® 
.AcnON: U duplicate illjecdom are omslde tbe acceptance limits and the sample has not been • 
reanalyzed or the reanalysis ls OUISide tbe a=eptance 11mlts, qualify tbe associated data as esdmat"'CS CJ 
for detects and UJ for nondetects). If chi IDllydcal spike recovery is <40" qualify detects u 
esrimat"Cl (J). If the analytical spike recovery II ~10" but <40"• qualify all nondete= as 
estimated (UJ) and if the analytical splb ncovery II < IOS, nject all 110ndetecis (R). If the sample 
absorbance Is < 50" of the analytical spike absorbuce and the uwytical spike recovery ls < IS" or 
> 115", qualify all results • estfmared (J for detecca IDd UJ for 110adetem). If medlod of 1t1Ddarr1 
additions (MSA) was required but wa not performed, tbe MSA samples were spiked lncomctly, or 
the MSA correllalion coefficieat w < 0.995, qaalify the associated detected results u estf mued (J). 

17. ANALYI'E QUANTITATION AND DE"raCTION LIMITS 

Have results been reponed and c.alculated comedy? 

Are results within the calibrated nn1e of the imUumems 
and within the linear nnae of the ICP? 

Are all detection limits below the CRQL? 

Yes® 

® No 

® No 

/ Action: If an.alyte quantitation is ill error, contact the laboratory for explanation. If errors or 
deficiencies can not be resolved with the laboratory, qualify associated data as ~.11usable (R). 

18. OVERALL ASSESSMENT AND SUMMARY 
': 

NIA 

NIA 

NIA 

Has the laboratory conducted the analysis in accordance 
with the analytical SOW? 

Were project specific data quality objectives met for 
this analysis? 

@ · No NIA 

@No NIA 

ACTION: Summarize all the data qualific:atiom and complete the data validation narntive u 
specified ill Section 10.0 of the data valldadon requlremeats, 

· A6-S 
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COMMENTS (attach additional sheas a necessary): _________ _ 

~ ~ -\;i~:?:;:'~ ~~t-. g?'l\-¾ 

"!,:~~ ··»c£!a3ti @tit~ o&P~ . 
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200-BP-1 RADIOCHEMISTRY DATA VALIDATION ,, /. / PAGE \ OF.--~ 

DATA PACKAGE 10: ~O \ S-_~ 1.\-E'~L- c----.'.'-~ REVIEWllfa7/'~ A 7~ DATE: J /1 q !CJ~ 
COMMENTS: ~"-' \ \ .- ~ ~ c, ~ -00<06 ~-
HEIS SAMPLE ~ALYSIS HOLDING HALFUVE FIVE TIMES 

SAMPLE# DATE DATE !TIME, DAYS NUCLIDE DAYS HALF LIFE QUALIFIER 

'2-.o\ c._t....,C\ \c.\0l.\\'\ \ \\ \::--..-. ~'\\ L-\-:+- TC-99 7.77E+07 3.89E+08 ,ft..~f'Q.-

,, (-. i~l.\ \C\\ ..JO GR-A NIA NIA 

\cl~ '-'\l\ \ :lo GR-B NIA NIA 
\\ ,~lq\ ~~ SR-90 1.04E+04 5.20E+04 

\...\L \...,~ BE-7 53 266 

\ K-40 1.30E+09 6.50E+09 

MN-54 312 1560 
1 C0-58 71 355 

...,1-,., 1-- FE-59 44 220 

I\ \,.,b\'\ \ "<-s C0-60 365 1825 
·~l\.... ZN-65 244 1220 

\ ZR-95 64 320 

~ - RU-103 39 195 

\\\-'-\a.\ 55 RU-106 365 1825 

~~ CS-134 730 3650 

\\ C)<-.\Ct \ ~~ CS-137 1.09E+04 S.48E+04 

~~ \...\...L BA-140 13 64 

\ CE-141 33 165 

' CE-144 285 1425 

RA-226 5.84E+05 2:92E+06 

"" 
r7' "'C~ TH-228 694 3470 ! 

\\ ~dq\ L\ -=1-- TOTAL-U 1.63E+12 8.14E+12 ! 
I\ ,'\\~, 4, \,_ PU-238 3.20E+04 1.60E+OS I 
\\\\G\~\ 4L PU-239 8.80E+06 4.40E+07 ! 

i 

\.._\.. L ~~ U-235 2.57E+11 1 .28E+12 I 
_L ..L. U-238 1.83E+12 8.15E+12 I 

h -.::t7 \"'\ 1\~\~\ ~ \.\, -<. -t:::7 , 

. 
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200-BP-1 RADIOCHEMISTRY DATA VALIDATION _,I/ • .I 

DATA PACKAGE 10: {?.. D \ Sc- L\- f>~ L - t::l~~ REVIEWE~ p:J5 
COMMENTS: ~~ \ \ .--a -t.. q~ - (103:SR '-P1:"' 

HEIS SAMPLE ~LYSIS HOLDING HALFUVE 

SAMPLE# DATE DATE TIME, DAYS NUCLIDE DAYS 

~'"~' ,,.._\~\q\ \\ \.:u-...\ ~ \ L\.J. TC-99 7.77E+07 

\ c:, bl\1 f\ \ \S GR-A NIA 

,0b4 l'\ \ \C.., GR-B N/A 

\\\I <P-.\ 9\ L\O SR-90 1.04E+04 

\.lCL ~~ BE-7 53 
\ I K-40 1.30E+09 

MN-54 312 

C0-58 71 

l .J.... FE-59 44 

\\ \c-...~\o., ~~ C0-60 365 

~~ ~~ ZN-65 244 . 
\ \ ZR-95 64 

..L l RU-103 39 

\\ \~{-..\ ~, ~~ RU-106 365 

~~ CS-134 730 

I\\ \C"""\~ q \ J~ CS-137 1.09E+04 

~~ "---'L BA-140 13 

\ CE-141 33 , 
CE-144 285 
RA-226 - 5.84E+OS 

......1-... TH-228 694 

\\\~\'\\ L\ -::) TOTAL-U 1.63E+12 

\\\\~C\\ l\\ PU-238 3.20E+04 
,,\,q .~, ~\ PU-239 8.BOE+06 

~~ '"-l t:... U-235 2.57E+11 

..L ~ U-238 1.63E+12 

~ ~ rJ' ,~ \,~\q\ hS "-"<. , 

. 

PAGE :) OF,$ 

DATE: 1/11/1<. 

FIVE TIMES 

HALFUFE QUALIFIER 

3.89E+08 "_y,a_ 

N/A I 

NIA 

5.20E+04 

266 
6.50E+09 

1560 

355 

220 

1825 

1220 

320 

195 

1825 

3650 

5.48E+04 

64 

165 

1425 

2.92E+06 

3470 

8.14E+12 I 

1.60E+05 

4.40E+07 

1 .28E+12 

8.15E+12 

~ 



916 ~ 349? e 2ZBZ -
200-BP-1 RADIOCHEMISTRY DATA VALIDATION I~ / • /I PAGE ~ OF~ 

DATA PACKAGE ID: Ro\ C....(._ l\. -~ - t--1!:.. :1. REVIEW~u~:x·~T b DATE: ; ft 7 /9~ 
COMMENTS: ~~ \ ,__,,. ~ y_ J - ~~ ~ 'i<-.. ~ • i'""", '-&,,' V 

, 

HEIS SAMPLE ANALYSIS HOLDING ' HALFUVE FIVE TIMES . 

SAMPLE# DATE DATE TIME, DAYS NUCLIDE DAYS HALF LIFE QUALIFIER 

~• <S.\\- \ \-==- \cC\\G\ \\\~~\C\\ l.\__) TC-99 7.nE+07 3.89E+08 (\.~ 

~ ,~b'-' ,~\ \ c:::.. GR-A NIA NIA I 

' i~l~l\ C\\ \S GR-8 N/A N/A 

"''~(\\ l.\.O SR-90 1.04E+04 5.20E+04 
~\~ ~~ BE-7 53 266 

\ I K-40 1.30E+09 6.S0E+09 

\ MN-54 312 1560 
I CO-58 71 355 

_L 1--- FE-59 44 220 
\\ \r--.,+\~\ ,:)C\ CO-60 365 1825 

~L. '\...\~ ZN-65 244 1220 

\ \ ZR-95 64 320 

\ _\ RU-103 39 195 . 

\\ \~\<\\ ~C\ RU-106 365 1825 

~~ ~~ CS-134 730 3650 

\\\~C\.\ :"')C\ CS-137 1.09E+04 5.48E+04 

~~ ~~ BA-140 13 64 . 
\ I CE-141 33 165 

\ CE-144 285 1425 

' RA-226 5.84E+05 2.92E+06 

L - J._ TH-228 694 3470 

\\ \Af"'":>\_C\\ \.\J TOTAL-U 1.63E+12 8.14E+12 

\\\\(\C\\ \.\ \ PU-238 3.20E+04 1.60E+05 

11\1G\Ct\ L\ \ PU-239 8.80E+06 4.40E+07 

'-.\L '-'-~ U-235 2.57E+11 1.28E+12 

~ ...L U-238 1.63E+12 8.15E+12 

"'7 < r7 \.).\\?--\<;.\ hS ~ -<. ~ t7 

. 
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WHC-SD-EN-SPP-002, Rev. 1 

{ 
DATA QUALIFICATION SUMMARY· FORM B-7 

. .t'-4 I j I 
/ . / - -

SDG:~ o\ 'S,_-~- ,;; 

~ed'DATE: /tJ.dJ<.. l PA~.kS't-~ 
rJ 

'ijt'f d 
coMMENrS:~c_~\~~- hc-9-C\ · ~ ~~ ~\ · 
COMPOUND QUALIFIER SAMPLES REASON 

>.FFECTED 

,t --G\ £\_ l_,\._ ~\.'SC..,.- q ~\:~¼~¢-

\C" _q_q '"t\u__~ . ~\\ ~"le.~ : "';::, ~\S'\, 

"h-\-n\ \. ', ~ (,·:---.._ ~'\\ @:. ~ '6.~ ~ l\ 1- -'bi ::. 

,c..-'\. C\ ~,~ ~\\ ~~~~\~~°lo 

~...i.....\. \ ~ ~ ~~\.S-<-..C\ ~~~~ ~:~ 
C..c-...~-1.,;:: 'oe.. ~ C:.'1;;. '- . '-

( 
I 

\ \ ~ D \ ~(_"'T '\ t)L. c--. \ 
-~ L '\. 

~ ~o\SC.,.'\ '%..S.. 
'I' 

~t..-'\C\ -:s: ~\\ ~ ... ~~~ -~ 
' \C>~\ \ '\ ~ L\\ ~ 

. 

-

B-7 



,.,. 
'° 

TABLE 9: ICP-NS ANALYSIS DATA FOR TASKS 2 I 4 
SD& ,a 

Sptke recovery value, corrected for contrtbuttona frm blank or 1-.,le 

PNL saple ORY DILUTION ICP/NS Tc-99, Tc-99, Tc-99, Tc-99, Tc-99, 
I. D. Nllllber WEIGHT FACTOR Analyah ng/•1 ng/g ng/g aplke pCl/g, 

(a) (b) No. aolutton 1011 aptked recovery, I dry aotl 
analyzed (c,d) (d) (e,f) (f) 

------------------ --------- --------- ---------- ----------- --------
92-00306-81 1.0165 2007.6 6 0.001- 2.0 - 34 
92-00306-82 1.0223 1996.3 8 o.oost.001 · 10. o-- md:35 
92-00306-83 1.0205 1999.8 10 0.0114·· 22.8, 7.8 .:26-ifl" 386 
92-00306-85 I/A 1000.0 4 0.0012..- 1.2 20 · 
92-00306-86 I/A 1000.0 3 0.0084' 8.4 8.0 91- 142 
92-00358-81 1.1623 894.8 12 o.01at.004 • 9.2- l6at70 
92-00921-Bl* 1.1159 1899.0 14 0.0041· 7.8- 132 · 

(at Sa111ple type1: 
Bl• •~le 

u. u. 
ng/•1 ng/g 

aolutton aoll 
analyzed (c,d) 

---------- --------
1.1860 2380 

"3 1.0640 2120 
~ 0.9810 1960 

0.004B, 4.0 
0.0078- 7.8 
1.973• 1770 

16.984, 32300 

.82 • s-.,le, duplicate 
II' 

83 • s-.,te + Tc/U 1plke 
85 • procedural blank 
86 • procedural blank+ Tc/U 1ptke 
• Not ,-.,tea tn the SOG but reported for QC purpoaea 

(b) untta of •/g dry 1011 except for -85 and -86 •~les (blank/blank 1ptke) untt1 of•; tncludes 5X or lOX addttton dtt. 
(c) leachate concentration corrected for preparation dtlutton factor and addtttonal dtlutton for analyst, (5X or lOX). 
(d) -83 reported tn untta of ng/g; -86 reported tn ng 
(e) Recovery• [Sptked S-.,le]/([S-.,le]+[Sptke]) 

u. u. 
ng/g aplke 

1plked recovery, I 
(d) (e,g) 

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

7.79 87 

7.95 l\~.'f>fi-

(f) Despite postttve value• obtained for Tc, only aplke sa• ples had an observable Tc peak. Values >LLD are due to an tncreated background 
observed for soil dtgestate 1111111>le1. • 

(g) for blank sptke, [U] In diluted 1111111>1• approached LLD. 
(h) total urantu• activity calculated ustng natural Isotopic abundance for soil leachate [U) c 200 ppb: pCI • (U]*0.000336/0.481 
DL• Detection Lt• lt h dependent on ,..,le weight and dilution vol._ (lee footnote C) . 

1-Le>C = 

\~"-'- . \.) 

~\e,..~\:_, ~ ~ '-'{e £..::,~ i- -'5 -l\,O 

1- . C\. c..:> 

u. "..,..r? 

pCl/g (total), '~"l\\'l 
dry 1011 

(h) -C ,..,o 
--------i~,: 'A ~--= 

1.5- z' ~ -.) 
1.4 -~ j 

0.0 ·-~ ~ 
I/A 

1.2 ---s-
22.6 -~ 




