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fNTRODUCTION 

This data package contains the results obtained by Pacific Northwest Laboratory 
(PNL) staff in the characterization of sample_s for the 200-BP-l site investigation 
analytical chemistry support project. The samples were submitted for analysis by 
Westinghouse Hanford Company (WHC) under the Technical Project Plan (TPP) 16772 and 
the Quality Assurance Project Plan (QAPjP) AL0-001. The analytical procedures 
required for analysis were defined in the Test Instructions (TI) prepared by the PNL 
200-BP-l Project Management Office in accordance with the TPP and the QAPjP AL0-001. 

The samples (Table 1) were 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 sample #92-00921 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 eight samples were submitted for 
total cyanide and free cyandide analyses. Weight percent solid was also determined 
for 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. 
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CERTIFICATION STATEMENT 

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

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

WHC PNL ALO 
Sample Number Sample Number Sample Type 

B015H8 92-00570 Soi l 
B015J8 92-00571 Soil 
B015KO 92-00572 Soil 
B015K3 92-00921 Soil 
B015K2 92-00922 Soil 
B015K6 92-00931 Soil 
BOOXSS 92-00975 Water 
B015HO 92 -00976 Water 
B015K8 92-00977 Soil 

CN Suite - Total CN, Free CN and Complex CN 
Full Suite - Anions , Bismuth , CLP Inorganic Target Analytes , 
Radiochemistry Suite, TDC and CLP Organic Target Compounds 
(as defined i n Introduction, pg 2. ) 
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CN Suite 
CN Suite 
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CN Suite 
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TABLE 2: 

WEIGHT PERCENT SOLIDS SUMMARY SHEET 

SAMPLE DUPLICATE AVERAGE 
SAMPLE IOI PNL LOG# WT% WT% WT% 
----------------- --------- ---------- --------- --------------
8015H8 92-00570 96.70 97.07 96.9 
8015J8 92-00571 96.73 96.80 96.8 
8015KO 92-00572 96.90 95.40 96.1 
8015K3 92-00921 95.35 93.41 94.3 
8015K2 92-00922 96.80 96.57 96.7 
B015K6 92-00931 96.97 97.02 97.0 
8015K8 92-00977 94.55 93.98 94.3 ,,, 

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

Ion Chromatography 

The samples 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 and duplicate matrix spike, and control standard 
information. 

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

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

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

CRDL and IDL values 

Analyte CRDL IDL 
uq/L mg/kg uq/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 in mg/kg for solids. The IOL 
values for liquid samples have been derived from the standard deviations of 
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analyses of multiple sets of the lowest calibration standard, CAL 1. For 
solid samples, at an extract buffer weight to sample weight ratio of 0.1, 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 analysed. 

Accuracy and Precision in IC results 

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

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

Quality Control 

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

The criterion for the acceptance of data, that the spiked blank values 
for the anions of interest are quantitated within ±20%, has been met. The 
retention time (R.T.) window for all anions, set at ±10%, has been met. 
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A duplicate set of analyses, performed on 92-00358/BOlSHl (not a sample 
in this SDG), was recovered with %RPO values within the appropriate windows 
for a 11 ani ans . 

The matrix spike and duplicate matrix spike recoveries, for 
92-01246/801515 (not a sample in this SOG), were within ±25% for N02 and S04 
and considered acceptable. The N03 spike level was less than 25% of the 
analyte level in the sample, therefore% recovery data can not be considered 
meaningful. 

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 
B015Hl 92-00358+ 0.8 

B015K3 92-00921 0.8 
B015L5 92-01246+ 0.8 
B015M9 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 cs 

SAMPLE+ DUP+ C4 
SPIKE SPIKE CONTROL 

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

80 80 82 

3. Sppm X dil. factor/ frac. solids• spike level (mg/Kg) in solid for Nitrate, Nitrite, Phosphate. and Sulfate 
4. 100% extraction efficiency assumed In defining dil. 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 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 IO# PNL LOG# (mg/kg) C 
---------- -------- ------- -
B015G9 92-00306+ 179 
B015Hl 92-00358+ 3.7 

B015K3 92-00921 27 .4 
B015L5 92-01246+ 362 
B015M9 92-01827+ 30.9 

IOL= 0.8 (mg/Kg, solids) 
CRDLa 1.0 (mg/Kg, solids) 

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

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

4.4 

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

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

RPD (mg/kg) C (mg/kg) (mg/kg) 
- ------------

0.8 u 
17 

349 11 .9 

•' 

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

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

382 11. 7 

2. lOOX spike level In extract Is expected to be 5ppm each for Nitrate, Nitrite, Phosphate, and Sulfate 

-------- X RECOVERIES---------
C3 cs 

SAMPLE+ DUP+ C4 
SPIKE SPIKE CONTROL 

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

-109 171 106 

3. 5ppm X dll . factor/ frac . solids• spike level (mg/Kg) In solid for Nitrate, Nitrite, Phosphate, and Sulfate 
4. lOOX extraction efficiency assi.med 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: IOL ~ 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 

.... ~t~ 
C"'-. 

t...N 
· Q -&:. 

..,_z:, 
-., .. ., 
$ 

!""--..,j 
:O', -- ~ . ...,_. 
c:, 



..... 

SOIL SAMPLES 

Cl 
SAMPLE 

SAMPLE ID# PNL LOG# (mg/kg) 
---------- -------- -------
B015G9 92-00306+ 2.5 
B015Hl 92-00358+ 3.9 

B015K3 92-00921 4.2 
B015L5 92-01246+ 3.4 
B015M9 92-01827+ 11 .2 

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

C 
-
B 
B 

B 
B 

C2 
SAMPLE OUP 
(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 

RPD (mg/kg) C (mg/kg) (mg/kg) (mg/kg) (mg/kg) 

1. 7 u 
2.6 

7.2 17.1 6 16.8 

N NOTES : 

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 CS 

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. lOOX extraction efficiency assumed In defining dil. factor as (diluent vol / sample wt) X 1.00 gm/ml 
5. Method blank-used for CS; nominal sample w~=2 .00 gm 

C FLAGS 

B: IOL ~ 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 
-

32 B015G9 
B015Hl 

92-00306+ 
92-00358+ 13 B 

B015K3 
B0lSLS 
B015M9 

92-00921 
92- 01246+ 
92-01827+ 

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

~ 

W NOTES : 

20 
30 

101 

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

TABLE 3: ANION IC ANALYSIS DATA 
SULFATE (S04) 

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

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

4 U 
15 B 14 

69 . 4 52 .6 

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

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

71.1 51.6 

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

-------- X RECOVERIES---------
C3 cs 

SAMPLE+ DUP+ C4 
SPIKE SPIKE CONTROL 

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

75 80 96 

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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CYANIDE ANALYSIS RESULTS 

Total cyanide analysis was performed .in room 313 of building 325 in the 
Hanford Site 300 area. This data package includes cyanide results for seven 
soil-sediment samples and two water samples. Soil-sediment sample 92-01202 is 
not part of this data package. Cyanide results for Task 2&4 data package #9 
are presented by colorimetric analysis run batch. Data package #9 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 except for sample 92-00977 and 92-00922. Both water samples had 
cyanide concentrations below the IDL. 

The 12 day hold time specified for cyanide analysis under the CLP 
protocol was met for samples in this data package except for 92-00975, 
92-00976 and 92-00977. The initial analysis of sample 92-00977 was done on 
11-8-91, and met hold times. Unfortunately, the ICV exceeded the control 
limits and the sample was redistilled and reanalyzed. Cyanide values found in 
the initial and subsequent analyses were 1.4 and 1.2 mg/kg, respectively. 
Given the high sampling errors, these values are virtually identical, 
indicating no effect on data quality. 

Average spiked soil-sediment sample cyanide recovery was 100% with a 
standard deviation of 3%. 

Average recovery of cyanide for the laboratory control /initial 
calibration verification sample (ICV-6) was 103% 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 for analysis groups within the data 
package were below the IDL. 

14 



TABLE 4a : TOTAL CYAN IDE ANALYSIS DATA FOR TASK 2&4 
SOG #9 

SO IL-SEDIMENT SAMPLES 
Sample Sample Blank Spike Sample+ sample Sample+ sample 

Gl dup . 62 GS added spike 63 64 (ICY) spike 63 64 (ICY) Flags \,!:'.'.'t 
,Cfi",., 

Sample IOI PNL Log# (mg/kg) C (mg/kg) C %RPO (/Jg/L)C (/Jg) (mg/kg) (mg/L) recovery(%) recovery(%) Q Footnote# 
---------- --------- -------- -------- -------- -------- --------- -------- ----------- ----------- ------------ tJ,.,l 

1.2,3 -a= 
'-.0 (ALL) --. 

B015H8 92-00570 0.6 u 0.6 u N/A 5.9 U 48 .55 10 .0 9.67 99 103 • 
B015J8 92-00571 0.6 u r...:;;. 

O"-, · ..•. .- ~ 
B015KO 92-00572 0.6 u 0.6 u N/A 5.9 U 48 .55 9.7 9.59 

I 'J 

95 102 ....r::: 
B015K2 92-00922 0.8 B 

B0 15K6 92-00931 0.6 u 0.6 u N/A 5.9 U 48 .55 10 .1 10 101 106 
B015K3 92-00921 0.6 u 

B015LO 92-01202* 0.7 B 0.8 B N/A 5.9 U 48 .6 11 9.5 103 101 4,5 
..... B015K8 92-00977 1. 2 5 
u, 

B015LO 92-01202* 0.6 u 1.5 N/A 5.9 U 49.38 11. 7 11.05 113 118 4,6 
B015K8 92-00977 1.4 -------- ----------- ----------- 6 

* Not samples In t he SOG but reported for QC purposes Hean 100 103 
St d. Dev . 3 2 

Footnotes 
1. Concentrati on of stock ICY-6=9.4 mg/L (9 .4 #1'J of cyanide Is added to each distillat ion flask and recovered In 250 ml of NaOH) . 
2. Contract required detection limit for soil-sediment • 1.0 mg/kg . 
3. Duplicate prec i sion under the CLP protocol must be within one CROL when ei ther sample or dupl icate are below SX CROL . 
4. Sample BOlSLO Is not part of t his data package . 
5. Repeat of cyanide analyses for samples BOlSLO and B015K8 , as the ICY In Ini t ial analys i s run (6) exceeded the CLP cont rol l imit of 115% 
6. Initial analys is run for samples BOlSLO and B015K8 . 

CLP Flags 

U z Analyzed but not detected (less than IOL) 
B • Less than CROL but greater than or equal to IOL 



WATER SAMPLES 
Sample 

61 
Sample IOI PNL Log# (µg/L) C 
---------- --------- --------

BOOX88 92-00975 5.9 u 
B015HO 92-00976 5.9 u 

Footnotes 

TABLE 4b : TOTAL CYANIDE ANALYSIS DATA FOR TASK 2&4 
S06 19 

Sample Blank Spike Sample+ 
dup. 62 65 added spike 63 

(µg/L) C %RPO (µg/L)C (µg) (µg/L) 
-------- -------- -------- ---------

5.9 u N/A 5.9 U 49.4 98 .5 

sample Sample+ sample 
64 (ICY) spike 63 64 (ICY) Flags 

(mg/L) recovery(%) recovery(%) Q 
-------- ----------- -----------

9;39 102.0 100 .0 

-------- ----------- -----------
Hea11 102 .0 100.0 

Std. Dev . NA NA 

1. Concentration of stock ICY-6s9.4 mg/L (9 .4 µg of cyanide Is added to each distillation flask and recovered In 250 ml of NaOH). 
2. Contract required detection limit for water• 10 ug/L. 
3. Duplicate precision under the CLP protocol must be within one CROL when either sample or duplicate are be1ow 5X CROL. 

· cLP Flags 

U ~ Analyzed but not detected (less than IOL) 
Ba Less than CROL but greater than or equal to IOL 

Footnote# 
--------
1.2,3 
1,2,3 
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FREE CYANIDE ANALYSIS RESULTS 

Total cyanide results were below 2 mg/Kg for soils and below 20 µg/L for 
all samples, 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. 

18 
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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. 

19 



TABLE 6: COMPLEX CYANIDE ANALYSIS DATA 
-

No data necessary. 

20 



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 the CLP procedure for acid digestion of waters 
and sediments. Extracts were analyzed by graphite furnace atomic absorption 
{GFAA) spectrometry following procedures PNL-AL0-214 {As), PNL-AL0-215 {Se), 
PNL-AL0-216 {Bi), PNL-AL0-217 {Pb), PNL-AL0-220 {Tl), and PNL-AL0-221 {Ag). 
The PNL GFAA procedures are consistent with CLP SOW 7/88 GFAA Methods. 
Digestion of samples and GFAAS analysis were performed in building 325. The 
CLP SOW 7/88 required hold times of 180 days and 120 days, respectively, were 
met. 

All GFAA analyses were conducted on a Perkin-Elmer 5100 Atomic Absorbtion 
instrument, except Ag and Se analyses which were performed on a Perkin-Elmer 
5000 Atomic Absorption instrument. The quaterly IDLs for these two 
instruments are on the data analyses sheet attached. 

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

_Ag As ~ Pb ~ ...Il 
Ave o/oSpike Recovery: 86% 98% 104% 86% 102% 93% 
Standard Deviation: ±7% ±1% ±4% ±3% ±11% ±3% 

Precision of sample duplicates {i.e., RPO) are omitted for Ag, Se, Tl and 
Bi since the measured concentrations are below the instrument detection 
limits. The RPDs for As and Pb are 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 85 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% ·. 

21 
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TABLE 7: GRAPHITE FURNACE AA ANALYSIS DATA FOR TASKS 2 & 4 
SOG 19 

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

--- ------81 ----- -- --- ---------B2------- --------85---- -- -----83-- -----
Post Post Post Sample+ Digest 

Sample Spike Flags Oupl. Spike B1&B2 Blank Spike Spike Spike 
Analyte Sample IOI PNL Logl mg/Kg %Rec C Q mg/Kg %rec C %RPO J.lg/L %rec C J.lg/L %rec 
------- ------------ ---------- ------- ----- --- --- ------- ----- --- ------ ----- --- ------- ------
Ag B001569 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. 70 90 8 35 .1 96 
Se B001 569 92-00306** 0.06 106 u 0.06 109 u N/A 0.06 102 u 8.8 90 
Tl B001569 92-00306** 0.13 94 u 0.13 96 u N/A 0.90 92 B 41. 9 83 

Ag B0015Hl 92-00358** 0.04 88 u 
As B0015Hl 92-00358** 5.44 105 
Bi B0015Hl 92-00358** 0. 17 102 u 
Pb B0015Hl 92-0035B** 2.93 BS 
Se B0015Hl 92-00358** 0.06 109 u 
Tl B0015Hl 92-00358** 0.70 92 B 

Ag B015K3 92-00921 0.04 85 u 
As B015K3 92-00921 8.22 100 
Bi B015K3 92-00921 0. 17 96 u 
Pb B015K3 92-00921 3.21 85 
Se B015K3 92-00921 0.06 107 u 
Tl B015K3 92-00921 0.13 95 u 

** Hot sampl es In this SOG but reported for QC purposes 
* B6 des ignat ion appl ies only to 81 analys i s . The unit for B6 is in ug/L not In mg/Kg as all other elements are . 
Ag and Se were analysed by the AA5000 PE, all ot he r elements were analysed by the AA5100 PE. 
The IDL (ug/L) : for AA5000 PE (10/16/91) Ag=0 .2,As=0.4 ,Bi =l .3, Pb=0.9,Se=0.3,Tl =0.5 
The IDL (ug/ L) : for AA5100 PE (10/16/91) Ag•0.6,As=0.8,Bi=0 .9,Pb=l .5,Se=l .O, Tl =0.7 
The CROL (ug/L) : Ag=10,As=l0,B1 =60,Pb=3,Se=5,Tl • l0 
The analyti cal spi ke levels in ug/L i s 20 for Ag,As ,81,Pb,Tl and 10 fo r Se . 
The pre-di gest ion spi ke (ug/L) :Ag=40 ,As=40 ,81=50 , Pb=20 ,Se=10,T1 • 50 
Pre-digest ion spike (µg /L ) : Ag=40, As•40. B1 •20 , Pb=20, Se=lO, Tl =50 
LCS standard: Ag , As , Pb , Se , Tl -- ICF 0287 ; Bl -- NIST 3109 
ICY/CCV used duri ng analyses : Ag,Pb ,Tl -- ICF0389 ; As ,Se-- lCF 0590; Bi--NIST 3106 . 
RPO only calculated if both sample and duplicate are greater than IDL . 

Flags 

U Analyzed but not detect ed (less than IDL) 
B Less than CRDL but greater t han or equal to IDL 

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

Post 
LCS LCS Spike 

mg/Kg %rec %rec 
------- ----- -----

18.2 81 74 
787 .4 86 88 •.,~ 

46 .5 92 109 ~ 

230 .7 98 80 CJ,,j 
41. 2 105 79 -C-
36 .0 90 88 '--....0 

~-" 
• f""..,j 
O'-, 

. , 1... J ._...., 
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MERCURY COLD VAPOR ATOMIC ABSORPTION ANALYSIS RESULTS 

Samples and their accompanying QC samples were analyzed by cold vapor 
atomic absorption (CVAA) spectrometry following procedure PNL-AL0-213 (Mercury 
in Water, Solids, and Sludges by Manual Cold Vapor Technique). The PNL manual 
CVAA procedure is consistent with CLP SOW 7/88 CVAA Method. Digestion of 
samples and CVAA Hg analysis were performed in the 325 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 
10/23/91, the initial analysis was performed on 11/04/91 and follow up 
analysis was performed on 2/28/92. 

Due to difficulties in obtaining consistent acceptance of the ICV/CCV 
analysis and also in meeting the recovery requirements of the LCS, minor 
modification of the procedure were implemented in early February 1992. These 
modification, 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 sample B015K3 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 11/04/91 analysis 
are included for comparison. The reliability and validity of the analyses 
conducted after the procedural modifications are considered to be 
significantly better than .the original analysis. 

For the 2/28/92 daily Hg analysis batch, which included 14 samples other 
than those in this SDG, the average recovery for five ICV/CCV analyses was 
98.2% with a la of 7.1%. The analysis of the LSC (0287) sample was IO.I mg/kg 
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(within the 8.5-17.0 certified range} and the recovery for an additional 
control standard, NIST SRM2704, was 88.3%. Precision, as indicated by the RPO 
of the sample and duplicate, was 5%. Reanalysis of the spike was required due 
to a paper jam on the recorder; the spike recovery was 71.3%. 
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SOLID SAMPLES 

Bl 

TABLE 8: Hg COLD VAPOR AA ANALYSIS DATA FOR TASKS 2 & 4 
SDG #9 

B3 (a) 
B2 B5 B4 (b,c) 

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

Sample ID# PNL Log# mg/Kg C Q mg/Kg C %RPO ug/L C mg/Kg %rec mg/Kg %rec 
------------ ---------- ------- --- --- ------- ---
BOOX75 (h) 91-07815 0.14 N 0. 15 5.0% 0.04 U 

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

B015K3 92-00921 0.09 N 
11/04/91 (0.06) B N (0.06) U 

(a) B3 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 SRH2704 certified at 1.47 ug/g Hg 
(d) RPO only calculated If both sample and duplicate are >IDL 
(e) IDL • 0.04 ug/L [or 0.005 mg/kg-> 0.2g sample, 25 ml analysis al iquot] 
(f) CRDL = 0.2 ug/L [or 0.1 mg/kg-> 0.2g sample. 100 ml analysis aliquot] 

0.23 71.3% 

(g) Calibration standards NIST SRH3133, 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 . 

CLP Forms 

N = Spiked sample recovery not within control limits 
U • Analyzed but not detected (less than IDL) 
B • Less than CRDL but greater than or equal to IDL 

10 . l 79 .3% 

1.3 88 .3" 



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 CIO. 

This discussion is relative to the following samples (ACL log-In #'s) 
92-0306B, 92-0358B, 92-0921B, 92-1246B, 92-1827B (last three samples listed 
not a part of this 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
Digestion Spike" recovery. The second analytical analysis was necessary 
because one analyte, antimony, failed to meet predigestion spike recovery 
limits. The post digestion spiked sample showed acceptable recovery results 
for antimony. This is the second group of samples that have failed the spike 
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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 is 2 mg/Kg. The reported cadmium concentrations 
in all of the samples are very low and are also about the same concentration 
as the preparation blank. The cause of the apparent c~dmium contamination in 
the preparation blank is not known therefore the reported sample cadmium 
concentrations are suspect. 

Note that the maximum concentration standard {LRA2) for nickel was ~ow 
{ca. 94%) instead of 95% to 1051. The standard {LRA2) was re-analyzed later 
{01/06/92) and found acceptable. The signjficance 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. ICVI, 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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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): 

% sol ids: 

LOW 

94.4 

Contract: 

SAS No .: 

B015K3 

SDG No.: 8,9,10 

Lab Sample ID: 92-092151_ 

Date Received: 12/03/91 

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

CAS No. Analyte Concentration C Q 1"1 

- p 7429-90-5 Aluminum 8700 
7440-36-0 Antimony- 2.9 u N p 

Barium - --- -7440-39-3 69.9 p 
Berylliwii - -7440-41-7 0.29 B p -7440-43-9 Cadmium 1.6 p 
Calcium- -7440-70-2 6390 p 
Chromium- - -7440-47-3 12.s p -7440-48-4 Cobalt 6.9 B p -7440-50-8 Copper_ 17.l p - -7439-89-6 Iron 18000 p - -Magnesium 7439-95-4 4560 p - -7439-96-5 Manganese 279 p - -7440-02-0 Nickel 11.6 p 
Potassium - -7440-09-7 1170 p -7440-23-5 Sodium 815 B p 

7440-62-2 Vanadiwn 35.9 p 
7440-66-6 Zinc 37.7 - p ---------

Color Before: Clarity Before: Texture: NON-HO 

Color After: Clarity After: Artifacts: 

Comments: 
ORIGINAL SOIL_SAMPLE LEACHATE ____________________ _ 

FORM I - IN 

30 
3 /90 



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/HS) 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 conc'entrations so that standards could 
be prepared with appropriate concentrations for the second analysis. The 
additional dilution should have necessarily resulted in raising the detection 
limit of the digestate sample(s) as received (i.e., undiluted), however the 
detection limit of Tc and U in the solutio~s 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 
SOG #9 

Spi ke recovery values corrected for contribut ions 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 Analysts 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 
92-00306-82 1.0223 1996.3 8 o.oos±. 001 10 .0 17at35 
92-00306-83 1.0205 1999.8 10 0.0114 22.8 7.8 165 386 
92-00306-85 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 16af:70 
(X) 92-00921-81* 1.1159 1899.0 14 0.0041 7.8 132 

(a) Sample types : 
Bl "' sampl e 
82 = sample, duplicate 
B3 • sample+ Tc/U spike 
BS • procedural blank 
86 • 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 
0.9810 1960 
0.0040 4.0 
0.0078 7.8 
1.973 1770 

16.984 32300 

(b) uni t s of ml/g dry soil except for -85 and -86 samples (blank/blank spike) uni t s of ml ; Includes SX or l OX addition dl l . 
(c) leachate concentrati on corrected for preparat ion di lution factor and additional dilut ion for analysis (SX or lOX) . 
(d) -83 reported In units of ng/g ; -86 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 .obta ined for Tc , only spi ke sa~ples had an observabl e Tc peak . Va l ues >LLD are due to an Increased background 
observed for soil dlgestate samples . 

(g) For bl ank spike , [U] In di luted sample approached LLD. 
(h) total uranium activity calculated using natural Isotopic abundance for soil leachate [U] < 200 ppb : pCI • [U]*0 .000336/0 .481 
DL• Detecti on Limit Is dependent on sample weight and di lut ion volume (see footnote C) . 

u. ' ~n pCl/g (total). a-... 
dry soil ~ 

(h ) CJ,,,,I 
-C ------------ '-.D 

1. 7 -. 
1.5 • 
1.4 f"'"'-,) 

CJ'.. 
0.0 -N/A c:::> 
1. 2 
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GAMMA ENERGY ANALYSIS RESULTS 

-
Five soil samples were received between October 4 and November 14, 1991 

as part of three Sample Delivery Groups and were analyzed by Ga11111a 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 preparation of solid samples for GEA. Because of the 
activity associated with these samples, they were not prepared in the large 
tuna can geometry which holds approximately 220 g of soil. Instead, the 
samples were initially prepared in a glass scintillation vial which contained 
about 15 g of soil and was counted on shelf 2 of the sample holder for diode L 
(Samples 92-00358* and 92-00921). Samples 92-00306*, 92-001246*, and 
92-01827* had too much activity to be counted in this position and the holder 
was raised to shelf 5. Even in this position, the detector dead time was too 
high for samples 92-01246* and 92-01827*. A smaller aliquot was then taken 
(about 1.5 g) and contained in a 2/5 dram polyvial and counted on shelf 4 to 
obtain a reasonable dead time for the analyzer. 

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

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

WHC No. 
B015G9 
B015Hl 
B015K3 
B015L5 
B015M9 

~ Solids 
96.89 
96.65 
94.38 
95.84 
97.86 

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

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

The samples were then analyzed by ga11111a-ray spectroscopy to determine the 
quantities of 6°Co, 106Ru, and 137 Cs present. This portion of the work was 
performed following PNL-AL0-464 and PNL-AL0-470. The samples were counted on 
diode L which is a lithium-drifted germanium [Ge(li)] detector. Table 10 
presents the measured quantities for 6°Co, 106Ru, and 137Cs 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 
longer count . to obtain better numbers for 106Ru and 6°Co where the peak for 
137Cs may have overflowed the analyzer. Therefore, both counts were used to 
obtain the reco11111ended values for each isotope in each sample. 

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

The detection limits were determined from sample 92-00358-L-5 which is an 
empty glass scintillation vial counted on shelf 2 of the sample holder for 
diode L. The average weight of the preceding 9 samples prepared in the glass 
scintillation vials was determined to be 14.212 g. This weight was assumed to 
allow the calculation of detection limits in pCi/g for 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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Client ID Sample ID 

B01569 92-00306-L-l* 

B015Hl 92-00358-L-l* 

B015Hl 92-00358-L-2* 

B015Hl 92-00358-L-5* 

B0151<3 92-00921-L-1 

B015L5 92-01246-L-1* 

B015H9 92-01827-L-l* 

Table 10: Ganna Energy Analysis of Soils 

Reconvnended Values 

Batch 5 

Diode L 

{Radionuclide activity in pCi/ga} 

Collection Weight 60co 106Ru 

Date {g} 

10/4/91 14 :20 14.200 <8 <500 

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

10/9/91 10:45 14.201 <0.3 <15 

11/8/91 11 :06 14.212 <0.15 <1.6 

10/22/91 11 :31 13.975 28 .6 ± 1.6 <280 

11/6/91 11:44 1.6300 <30 <2300 

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

137cs 

(5 .72 ± 0.06) X 105 

1890 ± 20 

2200 ± 20 

<0.11 

(5.62 ± 0.06) X 105 

(2.00 ± 0.02) X 106 

(1 .23 ± 0.01) X 106 

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

The detection limits are determined from Sample 92-OO358-L-5. The detection limits in 
pCi/g for 60co, 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. 

* Samp 1 es not in the SDG b·ut reported for QC purposes . 
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TOTAL ALPHA ANALYSIS RESULTS 

Three soil samples were prepared and analyzed with their corresponding QC 
samples. Analyses were performed according to procedures PNL-AL0-106, Acid 
Digestion for Preparation of Samples for Radiochemical Analys i s , PNL-AL0-460 , 
Source Preparation for Gross Alpha Analyses, and PNL-AL0-461, Alpha Counting 
Procedure. All analytical work and calculation were performed i n Building 329 
and 329T5 in the 300 Area. 

An appropriate aliquot (ranging from a nominal lg to 2.Sg) was 
sub-sampled from each received sample. The blank spike consisted of 10ml SM 
HN03 with a known amount of Pu-239 spike. The ~atrix spike consisted of the 
sample spiked with a known amount of Pu-239 spike . The blank consisted of 
10ml SM HN03 • 

The blank spike recovery is 104% and the matrix spike recovery is 92%. 
These recoveries average 98% ± 8% and indicate ·an average bias of -2%. The 
precision reflected in the relative percent difference (RPO) of sample number 
92-00921, is 7.3%. These meet the target values in the QAPP of± 50% accuracy 
and± 35% precision. The blank was good; a minimum detectable activity was 
reported . The results are reported per re~eived sample weight (not corrected 
for weight percent solids). 

No hold times are defined for total alpha analysis . 
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TABLE 11: TOTAL ALPHA ANALYSIS DATA FOR TASKS 2 & 4 
SDG 19 

SOIL SAMPLES 
----------- Spike 

Total Alpha +/- Cone. +/-
Client I Sample I Sample Type (pCi/g) 1 sigma RPO (pCi/g) 1 sigma 
--------- ------------- ------------- ----------- --------- ---------- ---------
B015K3 92-00921-A-la Soil 25 .7 5.8 
B015K3 92-00921-A-2a Duplicate 23.9 5.7 7 

92-00306-A-5a* Blank <4.7 
92-00921-A-4a Blank Spike 57.1 8.4 54.8 0.6 
92-00921-A-3a Matrix Spike 66 .7 4.6 45 .4 0.5 

Average X recovery 
* Not samples in the SDG but reported for QC purposes 
The detection limit for soil samples of this size is approximatedly 5 pCi/g . 
Contract detection limits can be achieved by use of a larger sample size and 
longer counting time . Due to the high activity of the samples in this batch, 
a smaller sample size and shorter counting time were used. 

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

Spike 
X Rec. 

---------

104 .0 
92.3 

98 +/- 8 

* r....,;;, a~, ··-LJi 
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TOTAL BETA ANALYSIS RESULTS 

Three soil samples were prepared and -analyzed with their corresponding QC 
samples Analyses were performed in the 329 Building, 300 Area, as directed by 
the t est instructions according to procedures PNL-AL0-106, Acid Digestion for 
Preparat i on of Samples for Radiochemical Analysis, PNL-AL0-462, Source 
preparation for Gross Beta Analyses, and PNL-AL0-463, Beta Counting Procedure. 

An appropriate aliquot (nominally 1 g) was sub-sampled from each received 
sample. The blank spike consisted of 10 ml SM HN03 with a known amount of 
Sr/Y-90 sp i ke. The matrix spike consisted of a previously analyzed sample 
(92-00358, not a sample in this SDG) containing a relatively low level beta 
activity, with a known amount of Sr/Y-90 spike added . The blank cons i sted of 
10 ml SM HN03. 

Sample number 92-00921 was analyzed in duplicate and the values were 
64,500 ± 1990 pCi/g and 60,600 ± 1880 pCi/g total beta activity. Results are 
reported as "per received" sample weight. 

The blank spike recovery is 83% and t~e matrix spike recovery is 108%. 
These recoveries average 95% ± 8%. The precision, reflected in the relative 
percent deviation (RPO) of sample number 92-00921, is 6~. These meet the 
target values in the QAPP of ±50% accuracy and ±35% precision. The blank was 
negligible compared to the sample value but higher than normal due to 
contamination from the very high activity level of the samples in this set. 
With samples of this activity level greater sample separation will be needed. 
A detection limit of 36 pCi/g would not_ be met with this data set. The results 
are reported per received sample weight (not corrected for weight percent 
solids) . 

No hold times are defined for total beta analys i s. 
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TABLE 12: TOTAL BETA ANAYSIS RESULTS FOR TASKS 2 & 4 
SDG 19 

SOIL SAMPLES 
------------ Spike 

Total Beta +/- Cone. 
WHC I Sample I Sample Type (pCi/g) 1 sigma RPO (pCi/g) 
---------------------- ------------- ----------- --------- ----------
B015K3 92-00921-A-la Soil 64500 1990 
B015K3 92-00921-A-2a Soil 60600 1880 6 

92-00358-A-3a* Matrix Spike 4790 145 1536 
92-00921-A-5a Blank 97 21 
92-00921-A-4 a Blank Spike 491 29 477 

* Not samples in the SDG but reported for QC purposes 
The detection limit for soil samples of this size is approxlmatedly 36 pCl/g. 
Contract detection limits can be achieved by use of a larger sample size and 
longer counting time. Due to the high activity of the samples in this batch, 
a smaller sample size and shorter counting time were used. ,, 

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

+/-
1 sigma 

---------
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PLUTONIUM ANALYSIS RESULTS 

. 
Three soil samples, 92-00306*, 92-00358* and 92-00921, 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 correct 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 plutonium analyses. 

* Not samples in this sample delivery group. 

56 



WHC Program Pu-239+240 
Sample# Sample ID Sample Type pCt/g 
--------- --------------- -------------- -----------
B015Hl 92-00358-A-lc* Sotl 2.39E-01 

92-00358-A-2c* Duplicate 2.68E-01 
B015K3 92-00921-A-lc . Sotl 2.96E+OO 

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

Pu-239+240 detection limit is approximately 5 E-04 pCi/g. 
Pu-23B detec~lon limit Is approximately 1 E-03 pCl/g. 

TABLE 13: Pu 238 and Pu 239/240 DATA ANALYSIS 
SOG #9 

+/- Pu-239+240 Pu-238 +/- Pu-238 
1 stgma RPO pCt/g 1 stgma RPO 
--------- ---------- --------- --------- -------
1.0lE-02 11 2.92E-03 8.37E-04 32 
l.04E-02 4.03E-03 8.48E-04 
l.06E-01 4.42E-02 7.65E-03 
7.61E-02 < lE-03 

< lE-03 

Errors quoted are the propagated error of Individual measurements. 

u, * Samples not tn the SOG but reported for QC purposes 
-...J 

Pu-239 +/- X 
Sptke pCt/g 1 stgma Recovery 
----------- --------- --------

2.35E+OO 1.46E-02 95 
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STRONTIUM ANALYSIS RESULTS 

An aliquot of sample leachate was taKen from each sample. The leach 
procedure used was PNL-AL0-106, Acid Digestion for Preparation of Samples for 
Radiochemi cal Analysis. This was followed by Procedure PNL-AL0-465, 
Strontium-90 Analysis {Oxalate-Nitric Acid Method), and PNL-AL0-463, Beta 
Counting Procedure. All work was performed in building 329 and 329T5 of the 
300 area. 

The strontium-90 results for the sample is 7750 ± 570 pCi/g. The results 
are reported per received sample weight {not corrected for weight percent 
solids) . 

The analysis for strontium-90 proceeded smoothly ; all QC criteria_ 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 ·with a method bias of -6.5%. 
The precision, estimated by the relative percent difference of the duplicates, 
is 1.8%. The blanks were just above the detection limit but, due to the 
magnitude of Sr in the samples, this had minimal impact on the sample results . 

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

No hold times are defined for strontium analysis. 
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WHC 
Sample I 
---------
B015Hl 

80151<3 

u, 
\D 

Parameters of Interest 

Sample I Sample Type 
---------------- --------------
92-00358-A-lb+ Soil 
92-00358-A-2b+ Soil Duplicate 

92-00921-A-lb Soil 

92-00306-A-3b+ Matrix Spike 
BL-00306-A-Sb+ Blank 
BL-00306-A-Sb+ Blank duplicate 
BS-00306-A-4b+ Blank Spike 

TABLE 14: STRONTIUM-90 ANALYSIS DATA FOR TASK 2 & 4 
SOG 19 

Spike 
Strontil.an +/- Cone. +/-
(pCi/g) 1 sigma* RPO (pCi/g) 1 sigma* 

---------- --------- -------- --------- ---------
452 33 
461 34 1.8 

7750 570 

46.3 3.6 49.5 2.5 
0.1 0.02 
0.3 0.04 

Used to determine batch yield 

Minimum detectable activity for• sample is approximately 0.06 pCi/g. 
+ Sample not in the SDG but reported for QC purposes 

Spike 
% Rec. 

---------

93.5 

* 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. 

........ ,J 
Nonnal ize Ci,......., 

% Yield** 
--------- LN 

--C 
'-..,0 
~~ ? 

,i! 

r""'-d, 
0--, ~··~ 
~il 
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TRITIUM ANALYSIS RESULTS 

Five soil samples and their corresponding QC samples were prepared and 
analyzed according to procedures PNL-AL0-441, Radionuclide Separation and 
Analysis Procedure for Trit i um , and PNL-AL0-443, Liquid Scinti l lat i on Count i ng 
Procedure for Tritium. The leach, distillation and counting were performed in 
building 329 in the 300 Area . 

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

5
, the recovery correction factor, as defined in PNL -AL0-

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

Note that sample results are reporte~ 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 
---------
B015K3 

Project 
Sample ID 
------------

TABLE 15 : TRITIUM ANALYSIS FOR TASK 2 & 4 
SDG 19 

Tritium +/-
Sample Type (pCi/g) 1 sigma RPO 
------------ --------- --------- ---------

92-00921-K-l Soil 56 4 
92-00921-K-2 Duplicate 37 3 41 
92-00921-K-5 Blank <4 ** 
92-00921-K-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 samples in the SDG but reported for QC purposes 
** Based on 0.3 g sample size 

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

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

Sample 92 -00921 (B015K3) was prepared by procedure PNL-7-40.37 , rev. O, 
"Determination of Carbon in Solids Using the Coul ometrics 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. Analysis was performed in the 325 
building in the 300 area. 

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 more 
than 0.5 ug of total organic carbon . As there is no sample preparation prior 
to analysis, this instrument blank is also considered to be the methods blank 
when determining TDC 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 quantification limit (instrument background 
carbon levels) . 

An average "method detect ion l imit" for th i s analytical method may be 
estimated from the standard deviation around t he blank values reported in this 
data package. This "method detection limit", defined as three times the 
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standard deviation of the blank values, is -2 µg of total organic carbon in 
the analytical sample. The method detection limit expressed in concentration 
terms would be dependent on the sample size analyzed. This value is useful in 
evaluating future applicability of this analytical method. 

The sample was analyzed in duplicate as specified in TI-200BP-l-105. The 
relative percent difference, an estimation of relative standard deviation, was 
3%. 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 compl~tely eliminated based on 
existing data. 

At least one standard is analyzed each day as a one point calibration of 
the instrument. The manufacture.r'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 95.3% and 95.9%. The average recovery 
was 95.6% with a relative percent difference of less than 1%. The conclusion 
i$ that precision from this set of data is± 1% relative and a bias (accuracy) 
of -4% on the average. The reported values~ corrected for instrument bias. 

The nature of the sample required a 30 minute run time, versus a standard 
run time of 10 minutes, to fully oxidize all organic carbon present . While 
consecutive blank determinations met the 0.5 ug organic carbon blank 
determination criteria at 10 minutes, this criteria was not met when these 
same runs were extended to 30 minutes (0.71 ug C difference). Previous blank 
determinations under similar circumstances have confirmed the trend described 
above. The overall affect on reported TOC results is negligible considering 
the size of the difference and the results are still valid for the scope of 
the analysis. 

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 this sample. 
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Soll Samples 

WHC Sample I PNL ALO I 
------------ ---------

B015K3 92-0921-1 

B015K3 92-0921-2 

B015K3 92-0921-3 

B015K3 92-0921-4 

TABLE 16 : TOTAL ORGANIC CARBON ANALYSIS DATA FOR TASK 2 & 4 
SDG 19 

Sample Sample 
Type wt . g 

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

Sample 0.06108 

Duplicate 0.06316 

Standard 

Blank 

ug C 
Results 
--------

45 .5 

45 .1 

10.2 

ug C in 
Sample 

35.4 

34 .9 

mg/Kg 
Sample 

579.0 

553 

Total Organic Carbon by PNL Procedure 7-40 .37 on Instrument WA92040, 
325 Bldg., rm 701 . Data reported from LRB 52996, pp 151-152. 

RSD (l) l rec . 
Dups spike 

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

3 

95 .6 

Date 
Received 

----------

10-23-91 

10-23-91 

--..,!:':'.'1' 
0-...., 

c.,.J 

Date :::::E 
Ana 1 yzed ...._ . ...! 

r--.J 
11-4- -; 

°' 11-4-91 

11-4-91 

11-4-91 



VOLATILE ORGANIC COMPOUND ANALYSIS REPORT 

SAMPLE ANALYSIS REPORTED 

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

SAMPLE DESCRIPTION 

Sample ID 
B015K3 
8015K3 MS 
8015K3 MSD 

ACL Lab Number 
92-00921 
92-00921 MS 
92-00921 MSD 

The sample, B015K3, was received in the 325 Building on 10/23/91. 

SAMPLE PREPARATION 

One gram aliquots of the samples were transferred to twenty ml pre-cleaned 
VOA vials,. and accurately weighed. The samples were serially dissolved in 
five ml 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. 

ANALYSIS METHOD 

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

OUAL ITY CONTROL 

PNL-AL0-335. 
HP-5890/5970 GC/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 Comments 

2A Surrogate Recovery Meets a 11 requirements. 

3A MS/MSD Recovery One RPO exceeded QC limits; 
otherwise, meets all 
requirements. 

4A Method Blank Summary Meets all requirements. 

SA · Tune/Mass Calibration Meets all requirements. 

6A Initial Calibration 5 point calibration. Meets 
requirements. 

7A Daily Calibration Meets all requirements. 

SA Internal Standards Meets all requirements. 

DEVIATIONS FROM PROTOCOLS 

• Holding time. Holding time for sample B015K3 
was exceeded by 3 days. 

all 

A hard copy is kept on file in the ALO 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 

>WA501 
>WA502 
>WA504 
>WA507 
>WA508 
>WA509 
>WA510 

Sample Number 

92-00921 
92-00921 OUP 
92-00921 MS 
92-00921 MSD 

Sample Analyzed 

Hass Calibration/Tune Check 
Daily Calibration 
Method Blank 
8015K3 
8015K3 DUP 
8015K3 MS 
8015K3 MSD 

Lab data are also maintained as follows: 

Activity LRB Number Page Number 

GC/MS injection log BNW-52907 90-91 
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RESULTS 

CLP Target Compounds: The attached lA Forms show that volatile target 
compounds, Acetone and 2-Butanone, were observed in the BLANK, but they were 
below the Contract Required Quanti-tation Limits, (CRQL ' s). Hence, these 
compounds are "B-flagged". 2-Butanone was observed below the CRQL in sample 
92-0.0921. Acetone was observed below the CRQL in sample 92-00921 DUP. 

In su11111ary, no target compounds were observed in the sample above the 
quantitation limits. 

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

"O" Flag 

u 

J 

B 

X 

D 

E 

Definition 

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

Indicates an estimated value for the tar
get or tentatively identified compounds, 
spectra meet criteria but response is be-
low the CRQL for the target compounds. 

Compound was found in the blank. 
"'-

1 nd i cates 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 

B015K3 
La.r., ,-lame: BATTELLE-PNL Contract:------

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

Matrix: (soil/water) SOIL Lab Sample ID: 92-00921 

Sample wt/vol: 1.5311 (g/mL) G Lab File ID: >WA507 

Level: ( low/med) LOW 

% Moisture: not dee. 4.0 

Column: (pack/cap) CAP 

Date Received: 10/23/91 

Date Analyzed: 11/05/91 

Dilution Factor: 1.00000 

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

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

FORM I VOA 
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34. 
34. 
34. 
34. 
17. 
34. 
17. 
17. 
17. 
17. 
17. 
17. 
17. 
17. 
17. 
34. 
17. 
17. 
17. 
17. 
17. 
17. 
17. 
17. 
17. 
34. 
34. 
17. 
17. 
17. 
17. 
17. 
17. 
17. 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
JB 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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lE EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

Lat .ame:BATTELLE-PNL 

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

Matrix: (soil/water) SOIL 

Sample wt/vol: 1.5311 (g/mL) G 

Level: (low/med) LOW 

% Moisture: not dee. 4.0 

Column: CAP 

Number TICs found: 

CAS NUMBER 

0 

COMPOUND 

BO15K3 
Contract:-----

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

NAME 

Lab Sample ID: 92-00921 

Lab File ID: >WA507 

Date Received: 10/23/91 

Date Analyzed: 11/05/91 

Dilution Factor: 1.00000 

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

RT EST. CONC. Q 

-=============== --------------------------- ======== ------------- -----
1. 
2. 
3. 
" 

.6. 
7. 
8. 

· 9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27 . 
28. 
29. 
3 

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

. 

FORM I VOA-TIC 
73 

~ 

------------- -----
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SEMI-VOLATILE ORGANIC ANALYSIS 

SAMPLE ANALYSIS REPORTED 

Analysis of 200-BP-l sample B015K3 for semivolatile organic compounds by 
gas chromatography/mass spectrometry (GC/MS) is the subject of this report. 

SAMPLE DESCRIPTION AND PREPARATION 

Samol e ID 

Method Blank 
B015K3 
B015K3 D 
B015K3 MS 
B015K3 MSD 

ACL Lab Number 

92-00921-E-4 
92-00921-E-l 
92-00921-E-10 
92-00921-E-2 
92.:·00921-E-# 

The sample was received in good condition on 10/23/91. Extraction of 
sample and spiked samples were performed on 10/30/91. 

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

temperature 

ANALYSIS METHOD 

PNL-AL0-344 
Lab 302, 325 building 
Sonication, low level, soil 
4·C(±2°) 

• GC/MS procedure: PNL-AL0-345 
• GC/MS instrumentation: HP-5890/5970 GC/MS (WB46867) 
• GC/MS location: Lab 325, 325 building 

A GC screen analysis was not deemed necessary, and was not performed. 

DUAL ITV CONTROL 

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

Form 

20 

30 

Information 

Surrogate Recovery 

MS/MSD Recovery 

76 

Comments 

All requirements were met 

All requirements were met 
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4B Method Blank Sunvnary All requirements were met 

5B Tune/Mass Calibration All requirements were met 

6B,C Initial Calibration All requirements were met 

7B,C Daily Calibration All requirements were met 

8B,C Internal Standards All requirements were met 

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

• Holding time. The holding times for extractions and analysis were met. 

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

File Name 

>XC501 
>XC502 
>XC508 
>XC509 
>XC510 
>XC511 
>XC512 

Sample Number 

92-00921-E-4 
92-00921-E-l 
92-00921-E-ID 
92-00921-E-2 
92-00921-E-3 

:, 

Sample Analyzed 

Mass calibration and tune check 
Daily (continuing} calibration 
Method blank 
B015K3 
B015K3 duplicate 
B015K3 matrix spike (MS} 
B015K3 matrix spike duplicate 
(MSD} 

Laboratory data is maintained as follows: 

Activity LRB Number Page Number 

• GC/HS injection log BNW-53728 16-18 

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

center 
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RESULTS 

CLP Target Compounds: As seen in the attached 18, C Forms , the only 
target compound found was di-n-butyl phthalate (580 and 500 ug/Kg) which was 
also in the blank (410 ug/Kg) at an acceptable level. 

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

The two TIC's in the blanks that correspond to the first two peaks in the 
sample and sample duplicate are probably aldol condensation products formed in 
preparation of soil samples. 

The third peak in the samples appears to be an alkane ester of phosphoric 
acid (430 ug/Kg in both the sample and duplicate). The mass spectrum is not a 
good match with that of tributyl phosphate. 

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

"O" Flag 

u 

J 

Definition 

Indicates th~ 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. 
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B 

X 

D 

E 

A 

~."l6 u 3ug··, '76l5 
r H 1.,, I * (.. ~) ... 

Indicates compound was found in the blank. 

Indicates cQmpound 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. 
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lB EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B015K3 
La~ .ame:BATTELLE-PNL Contract:-------

Lab Code: ------- Case No.:------ , SAS No. : ------ SDG No.: #9 

Matrix: (soil/water) SOIL Lab Sample ID: 92-921-E-1 

Sample wt/vol: 30.1 (g/mL) G Lab File ID: >XC509 

Level: ( low/med) LOW 

% Moisture: not dec.4.7 

Extraction: (Sepf/Cont/Sonc) 

GPC Cleanup: (Y/N) N 

dee. -

SONC 

pH:7.5 

Date 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 

108-95-2--------Phenol 
lll-44-4--------bis(2-Chloroethyl)Ether 
95-57-8---------2-Chlorophenol 
541-73-1--------1,3-Dichlorobenzene 
106-46-7--------1,4-Dichlorobenzene 
100-51-6--------Benzyl_alcohol 
95-50-1---------1 2-Dichlorobenzene 

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

FORM I SV-1 

84 

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

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

1700. 
350. 

1700. 
350. 
350. 
350. 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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9 6 ll 3Lt9ir'. ;~6fi7 
lC EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B015K3 
Lal ame:BATTELLE-PNL Contract:-------

Lab Code:------- Case No·.: ------ SAS No.: ------ SDG No.: #9 

~atrix: (soil/water) SOIL Lab Sample ID: 92-921-E-l 

3ample wt/vol: 30.l (g/mL) G Lab File ID: >XC509 

Gevel: ( low/med) LOW 

~ Moisture: not dec.4.7 

~xtraction: (Sepf/Cont/Sonc) 

dee. -

SONC 

pH:7.5 

Date Received: 10/23/91 

Date Extracted:10/30/91 

Date Analyzed: 11/25/91 

Dilution Factor: 1.00000 :;pc Cleanup: (Y/N) N 

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

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

(l) - Cannot be separated from Diphenylamine 

FORM I SV-2 

85 

1700. 
350. 

1700. 
1700. 

350. 
350. 
350. 
350. 
350. 

1700. 
1700. 

350. 
350. 
350. 

1700. 
350. 
350. 
580. 
350. 
350. 
350. 
700. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 

Q 

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

B 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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96 ~ 3~9;' .. 26138 
lF EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

B015K3 
~ab J.me: BATTELLE-PNL Contract:-------

I 

,ab Code: ------- Case No.:------ SAS No.:------ SDG No . : 9 

Iatrix: (soil/water) SOIL 

:ample wt/vol: 30.1 (g/mL) G 

(low/med) LOW 

; Moisture: not dee. 4. 7 

:xtraction: (Sepf/Cont/Sonc) 

dee. -

SONC 

pH: 7.5 ;pc Cleanup: (Y/N) N 

Number TICs found: 4 

CAS NUMBER COMPOUND NAME 

Lab Sample ID: 92-921-E-l 

Lab File ID: >XC509 

Date Received: 10/23/91 

Date Extracted:10/30/91 

Date Analyzed: 11/25/91 

Dilution Factor: 1.00000 

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

RT EST. CONC. Q 
~-=::c:::n::m:::za:==m=-====~ -=:a:~~~==--=~----==-----~----= ========== =~~====-=== ===== 

1. 
2. 
, 

't • 

5 .• 
6 .• 
7. 
a. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28 
2! 
30. 

Unknown 
Unknown 
Unknown 
Unknown 

FORM I SV-TIC 

86 

4.37 1700. JAB 
5.09 790. JAB 
5.32 770. JAB 

19.46 430. J 

. 

1/87 Rev. 



PCB/PESTICIDE ANALYSIS RESULTS 

SAMPLE ANALYSIS REPORTED 

Analysis of one 200-BP-l sample consisting of sample delivery group nine 
{SDG No. 9) for pesticides and PCBs {Aroclors) by gas chromatography/electron 
capture detection {GC/ECD) is the subject of this report. 

SAMPLE DESCRIPTION AND PREPARATION 

Sample ID 

B015K3 

ACL Lab Number 

B015K3 DUPLICATE 
B015K3 MS 

92-00921-P-l 
92-00921-P-lD 
92-00921-P-2 
92-00921 -P-3 
92-00921-P-4 

B015K3 MSD 
Method Blank 

The sample was received in good condition on 10/23/91 Extraction of the 
sample and spiked samples were performed on 10/30/91. 

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

temperature 

ANALYSIS METHOD 

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

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

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

Screening analysis was not performed on this sample 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. 

94 



qt li 3497' 76~10 .. ,Ull t .. t ... i 

OUAL ITY CONTROL 

In addition to the result forms (ID) the QC features in the analytical 
procedure were followed as described. The following lists the attached CLP 
forms t hat r el ate t o QC and summarizes t he resul ts. These forms can be found 
in appendix El. 

Form 

2F 

3F 

4C 

80 

SE 

9 

10 

Information 

Surrogate Recovery 

MS/MSD Recovery 

Method Blank Summary 

Evaluation Standards 

Retention Time Su11111ary 

Standards Summary 

Identification Su11111ary 

Note : (! ) All holding times were met. 

Comments 

Meets all requirements . 

2 of 12 recoveries were 
outside control limits . 4 of 
6 RPO's were outside control 
li mits . 

Meets all method blank 
requirements. 

Meets all requirements . 

Meets all requirements . 

Meets all requirements . 

No compounds to report. 

(2) No action is required for recoveries or RPD's outside control limits 
reported on form 3F. 

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

Laboratory data is maintained as follows: 

95 



Activity LRB Number Page Number 

• GC/ECD injection log BNW-53202 66 
• Extraction bench sheet: filed witn data in the ACL/ALO records center 
• GC/ECD hard copy data, sample report: filed with data in the ACL/ALO 

records center 

Within the raw data, true "hits" are labeled manually or circled on the area 
su11111ary report associated with each sample chromatogram. Unless noted as 
such, all data system generated hits shall be considered false. 

RESULTS 

No target listed compounds were identified as indicated on the attached 
ID Forms at levels above the contract required quantitation limit (CRQL) . 

Peak height, rather than peak area, was used to determine breakdown on 
the Eval B standard analyzed 12/05/91. This was done due to improper 
integration of the peak area by the HP3396A integrator. 

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 U-flagged concentration is the 
Contract Required Quantitation Limit. 

Indicates compound was found in the blank. 

Indicates analysis was performed on a diluted 
sample. 

Indicates that quantitation was outside of the 
calibration range. 

Indicates results were confirmed by GC/MS 
Analysis. 

96 
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CLP FORMS: PCB/Pesticide Analysis 

.. 

I 
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96 ~ 349;' .i~6?3 
I 

10 EPA s,_"fPrz H'.:'. 
PESTICJ:DE ORGANICS ANALYSIS DATA SHEET 

I 
I B015K3 

Lab Na.aa: 6attr;ll~-~t:IL Contract: - - - I 

LAb Coda: - - - case No.: - - - SAS No.: SDG No.: 9 

Matrix: (soil/water) soil Lab Sample ID: 92-00921-P-l 

Saaple wt/vol: 

Level.: (lov/aad) 

30.1 (g/:aL)~ 

low 

-I Moisture: not dee. 4.7 dee. ---
Extraction: (Sepl'/Cont/Sonc) Sonc 

GPC Cl.eanup: (Y/H)_!L pH: 7 .5 

x.b File ID: 

Data Recaived: 

Date Extr•~= 
Date Analyz~: 

Dilution Factor: 

CAS HO. 
CONCENTRATION tJHITS: 
(WJ/L or ug/Kg) ug/Kg 

alpha-BHC 
beta-BBC 
dalta-BHC 

319-84'-6----
319-85-7----
319-86-8----d 
58-89-9----~ grm-BHC (Linda.ne) 
76-44-8----Baptachlor 

Aldrin 
Heptachlor epo~d• 

3O9-OO-2----
1024-57--3---
959-98-8----
60-57-1.----
72-55-9----
72-2O-8----
3321.J-O5-9---

Endoaulf&n I -7 

Dieldrin 
4, 4.•·-DDE 
Endrin 
End.oaulfa.n II 

72-54-8----
1031-O7-a---
50-29-3----

4,4 1 -DDD 
Endoaulfa.n auitata 

1 72-43-5----
1 53494-70-5---
1 51.03-71-9---

4,4 1 -DD'l' 
Kathoxychlor 
Endrin ketone 
alpba-Chlord&ne 

1 51.O3-74-2---a 
I ao01-3s-2---' 

gam-all.ord&ne 
Toxapbene 

I l.2674-11-2--Aroclor-1016 
Aroclor.-1221 I 11104-2a-2--

I lll.41-16-5---Arocl.or-1232 
1 53469-21-9---Arocl.or-1242 
1 12672-29-6---Aroclor-1248 

Aroclor-1254 1 11O97-69-l---. 
I 11O96-82-5---Arocl.or-1260 I ____________________ _ 

8.0 
8.0 
a o 
8.0 
a o 
8.0 
a o 
8.0 

Hi 0 
16.0 

r~:8 
J~ Q 1 ... 0 

Jg.o 
8 .o 
Jc.o 
80.0 
60.Q 

160.0 
60.Q 
80 Cl 

~S:S 
6Q,Q 

JcO Cl 
l~Q~Q 

10/23/91 

10/30/91 

12/06/91 

1.0 

Q 

I I 
I u I 
I u I 
I II I 

u I 
II I 
u I 
t1 I 
u I 
II I 
u I 
1I I 
u I 
n I 
u I 
LI I 
u I 
ll I 
u I 

I ll I 
I u I 
I :u I 
I [] I 
I :u I 
I u I 
I :u I 
I • I 
I :u I 
I I 

\ 

\ 
i 
' 
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Westinghouse Hanford 
Company 

CHAIN OF CUSTODY 

Custody Form lni ti a tor U). S . Tu,.o •::-'.'::{?? CV\ 

Company Contact u S Ibornpsoo 

Project Designation/Sampling Locations 200-BP- l Operab) e Unit 
~10\n\'-'1 

Boring; ~l; Q 49A 2/ '2- 1)- SP~ 
Ice Chest No. PAC (; / \;~ # Q Q . 
Bill of Lading/Airbill No. -~A ________________ _ 

• Project I: 91-019 1.,. 
1 • ~ 11>1,, ---. 

Telephone(obq) l5<: 37G,-z.1 S3 

Collection Date 10 {{] fq I 
Time 11a-o• 1100· r~n 

) I 

Field Logbook NoJIHC-N-287-3 

Offsite Property No. -'N"""/-'-'A ___ _ 

Method of Shipment ...... wu.w.....i....a.-'-+---------------------------
Shipped to _ _.3:.:2..::.S_P'--'-N""'L.......,La:,:b:,.,:O::.:.r.:a.::;tO::,ar ... y __________________ ........ ,,1,1.,,.;;1i------,-.---_--

Possible Sample Hazards/Remarks frj, £ n ,('.'L.Va~fQJ) C,~iPh J, .::!- I i *2 Q~(l.~ 

1,lil/1 ~J.16 v.i.AtN.Lr,,,,J;, 't: n[ ciwl\!.i. ~ ~ ~ b .4.n dffi..w..J · 
Sample Identification 

::.,u..~:._.._L.:..:.._,,...L.~lo.U..l!.!4-,l-~:.t::.l..,,......i..i.i:,!,::. 1.-,,·...;C.~L-r:..:-:_+vtw Q /\J., -0-R e c tJ · D cco · e rJ 
'G ~---...;...,,~~...i..,..~~~..;::;::;,.-=-.-=:::i.·.s..-· .::::0.-=_-....!.-h,.t.oJ 11 u · fc.e :e c A,) · cco -r N 

) J 

...... ~ ....... .......,u.:,;:....-'-..-~,uu,.:....-.w,11,~=--..ii....:.....:..._...lo.o::.J:;..;;;.......!ic.+c. C..rJ . 

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

Relinquished by:l<.). 5 . 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: 

B0~::002 



. ·· · · · • ·· · -- · •• , •- .-. - · - ---·- - - ·•·- • · • • . · ---· --- - ~ -

@westtn~use 
Hanford Cootpany SAMPLE ANALYSIS REQUEST 

PART I: FIELO S~CTION . 
Collector /.Q .S • lb~ !l~ml ·, M ·C-il.u :~; -Y: G ~ '->"b-: Oate Sampled tal1:z/9.1 Time LJ.§Q__ hours 

Company Contact 1--) . ~ · 1l~i-.~lfl"-- Telephone! 9,t7 l37r 7!S:::i I I tJ7) ~II .... ~ 

- - /~S"i ~ .. .. 4, 

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

l:'-1) I '::i\4 8 • I 120 nJ · nPrir,x ~ ~ - (ltP- 11\U' i C'~ · ..Jhu cD · ,, ~AJu,ek/ 
(:2.-Q\c::;__,9, \ nJ. I(!,~ • I , J , 121:) · o...AJ · <.,., I · (I r.. p - ,!>.lr\ \ 0 (\j' U I h oo (' A l · l , 0 1\ A AC.tJ 

~1,k~ . \ I • I •( 
Ile> 1tU • c-\" .. · ~ ' · C' L p - .,-,.,,\.,. I I"\ n • ~r,~ (> n f;_j t .. (\_ 

" 
• . 

' -.l 
. I '\. 

. 

" ". 
' '\. 

" '\. 

' 
·-

" ' '\. 

' '\. 
~,~ "-

'"'- "IJfA 

" I" 
" "-
" "-
" " " "-

" "-... " ~ '\. 

"' "-
Field Information•• 1V1 :,nu:hc.~, , #-ziJ~h-N. +- ?11,,. R-~OC. hVi ·. ~ - c°'J1 2on- PiP-J ex/~ 

• . 0 0 

Special Handling and/or Storage I bf t l? 
l al WJ--ff. J Cl1 t l tJ. r£ 

Possible Sample Hazards 'i.li1 iu:~ al ria 
J 

tt.,vil·o.ml. 

PARTII : LABORATORY SECTION 

Received's..~ . \> _C'\ .C\. - :"I ._:i • ~O ~ ~ 1 \,J<:;. Ti I 'S <' '2't.-S. -s c.., i:U.7"\~ Oate\C ... , ~-'\ \ 
~ - It e . 

Analytis Required 

• indicate whether sam ple is soil, 51udge, water, etc. 
••use back of page for addi t ional information relative to sample location. A-6000·406 (05190) 

Bo1:.:003 
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SAflPLE RECEIPT FORM 

... 20-0:ap:1" OA PLAN: ALO-001 
PROGRAM: 16772 
FILE CAT.:. _____ _ 

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

Del lvered by: N~\\ \)()0~l...~S 

Received by: ~ R,o ~Q,, \....l.S 

Date/Time: \C-\~-C\\ 

Cus tamer S amp 1 e Number ( s) : .i:B>~d=-l.al ;:,~\-\~~~-, --l-\\~¢iW-Ll ..,5;°......,,)'""~.:::..!..~;--=~:;..,,,<:b,c:a......i.\...::~,c.._'\:::...:..;::::a=-D 

ALO Samp 1 e Number ( s) :_C\-!..~..::::._-.....::0:::....::0::.....::':::::>::...--=\--....L.:0::...._ __ 3:9~~--C\.!.."2---=---0_C)_S;;;.__~..:...._~_;;:;_ 

I. Customer Chain-of-Custody form: 

2. J\ddll\onal Shipping rorms (1 Isl): 

-S~fL-

Present_✓ __ Absent ___ _ 

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

Present._\/ ______ f\hsenl. ___ _ 

Ir Present, Cond I LI on :_....,\....;"->......;~;.:._;_\...!__C'_-=-.---l....-----------

~ - Samplo Tag(s) ID tt~niliers 1r not fir.corded on lhe Chain-of-Custody Record 
or on Sample Vial. 

5. 

6. 

Noles: N / A-

Concllllon of Shipping Conl.linr.r (Verify that Jee 
samples are al refrlgoraled Lemporature). 

a 'f=-- ( v-)A~ fl- ~, 'Ttt , c...t. 
~t:i... ~-r- ao c.. \ I l 

Condition of Sample Vials. · .. 

Oc.._ 

still exists such lhal 

c_ Q N F I RJ--'\ i: 0 .ti ) 

7. Verification or Agreeml!nl or ttonagreement of Information on Receiving 
Documents . 

O'c._ 
8. Resolution of Problems or Discrepancies . 

0~ 

RETURN COHPLETED FORH TO PROJECT HAHAGER 

:~ -~ 

B01.:.:.004 



~1SH'8 
SAMPLE STATUS REPORT FOR E 7484 . E-BLANK B015H7 TIME: 10/18/91 
DISPATCHED: 9/17/91 14:58 SAMPLE hAS NOT BEEN S~URPED 

t;tf 
8: 26' '" i' .:.;. 

RECEIVED: 10/lS/~l 8:17 

EXT. DETER. RESULT3 0~ ET~TUS 

*1** ***'*'*j *i-*•i'**'*¥*i***~~-'**••~****~- ~*• 
4~~1 TCT-ACT < ~.OOOOOE Cl PICI/G 

. ~ 

B01.-00g. 

OUT G::- GCiOD C: .. 0\ S:G~ 
F·:ANGE.:? ?:;j•iS? CC;!:; '.::: 

·* ;;: * 
( 

· .··. •· . ·_:_. 
. : ;t~· ·: ·.:.. 

I •, . -, • -... ~ • 

· . .. . 
~-;.: :.~-~.:. 

;i ::--·c . 
/ ";:.: ; , 
:;_,,~t~. · . . - ·,. 

BEST COPY AVAILABLE 



·_- · --·· ---· _· . ·--~~) r-r-3 Q:, ···?· ··,7-&········ -····· .. -.. ··-·-········--·- -··-----··-
- . ,., !J . .J •iw. 1 

Bo,s:rg 
'.3Al"1PLE STATUS f,EPORT FOR E 8125. E-3Lhi ,:< 
DISPATCHED: 10/17/91 5:59 SAMP~E KAS 
REC~IV~D: 10/18/91 8:17 

ED.!. 5-J 7 T Ii-IE: 10/ 18/91 
M2T 8Ei:::tl ;"::,:_ Uf,FED 

IXT. DETER. RE5W~T3 OR ST~7~S 
'**' ·~•*~*~* ***••l*•~• ••·••i lt*•••·~~ ~~$~$j l i*l 
4271 TCT-ACT ( 5.CGG00E Ol PI:I ,S 

Ci.JT •J F 8COU C~--.4~~<G~ 
~ANSC? ANS? CQCE 

,~ . *** **~*** 
N Y PS3BP 

BEST COPY AVAILABLE 

B01..:.:.006 
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9? . .-~6?9·· ... ······· .. - ... ... ··-·--··-····-····-·· ··-· ... , ____ ...... ·-· 
.. 11;{4 

Bo, S' ~o 
~AMPLE STATUS REPORT 
DISPATCHED: 10/:7/91 

FC"', - 8 .:..26. E-E<LP, '-l~ 21J1:',,J 9 TIME: 10/18/91 0:26 
1 ,) ; ,.. SAl•!f'LE i-; ,:;:3 i•,.JT 32:E~J SLIJRFED 

c-:ECEIVED: lG/J.S/'?1 3 :17 

~ETER . RESL-TS ~R 3T~TG2 
* * .f. .f. )j( ;j( :,. .f. ~ :t; :j. ',' .~• 1' :t. ~ ~· ' t, ·.• :r. " .! .. > :~ -. f, ,r .j-. ·; . • 1' :;. ;. ' ,,-. '• .f- :; ;, i ;-. ~ 
TCT-,~CT 

ENr:: 1.,; ;- r-.::.:- Jr-. 1 

-, 

B01.-007 

SUT C~ GCCD ChARGE 
RANGE ? ANS? CODE 

l ¥$ * ~ ~ ;.f.i;** ... ,·, P'.:3E-P 

.- , i;_ r: 

:{f/i· 
. ~- .. 

. . ·-.:·~ •· . 
. 1\-?· 

BEST COPY AVAILABLE 



Westinghouse Hanford 
Company CHAIN OF CUSTODY 

Custody Form Initiator W .'). 1}\oTh{?:¥?:O Project I: 91-019 

C0mpanyC0nta,t __ w_.s_ . .....,;.aTh_o_m._p~so_n~------------- 'telephone (509) 376-2153 

ProjectOuign~t.iEnl~am.QlingL0,ati0ns 200-BP-l Operable Unit C01le,tionOate !O{ZZ/9 I 
~ Io l'V:> ['1 I ,. 

Boring: 216 ~ 51A 21{q-B-49A )'.2-l'2-~-6D1..... TimeO'64lo;l13/ 

1,eChestNo. l• S Qt~"2.1'- FieldL0gbookN0. I-IHC-H-287-3 

Bill of LAding/Airbill No. N I A Otfsitt Property No. A J / & 
Meth~ _e!Jhipment Hand Carry ~ 

Shi~ffio..iftL ~ra~°J&Z-1fii6o Acea l 9Lt~Y1 ~oh~ 
PouibleSampl•H~zardllRemark, €:,Jt6K30 fad,u)aCf?..1~ '-/t/,Z ne.i.4r, 'B (;s/37 

e o 15a Lo r..on rn.dJ.o ci. ~ Cu 73 p& 4,-o ) n,12 JJf;Z{f:.:/ 
Sample Identification 

(0 P-lJl'5 k.L 

@2 

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

Date/Time: 

Date/Time: 

Relinqui5hed by: Reuived by: Date/Time: 

Relinqui5hed by: Received by: Date/Time: 

Final Sample Di1position 

Dispo~l Method: Disposed by: Date/Time: 

Commenu: 
. . ·: ' • . ... 

A-6000•407 (12'90) .. : 

no1..:.;.oos 



~ Westlnif\0USI 
\.=:) Hanford Company 

··•·······•··•-···- · - - ·-·······- ·------·· 

SAMPLE ANALYSIS REQUEST 

PART I: FIELD SE_!:TION 

-------~··--

Date Sampled 10/1.,"Z,/q I Time r:.i.:f.k ·hours 

Telephone (:;Q'I );'S2R. ,~flt II :3 I 
3'7c':.-?, ~~ 

Sample Number and Type of Sample T f S 
1 

• 
Number Cont.iners ype O amp e Analysis Requested 

(i'i ~{)\'5K-:i ... \ l?h~f • a1o.A ·<•·;p · C-l.P--rr-.toJOl,.)• l:P.,--roC/4...l ·,~eeCAJ 
('5: M1~1l--=-.. I 1 f7J1r-..0~)?11d · .A .. j. ('IJJ- i~QJ}· 4krroci<J· v.oeCA.J • Ai· Jj)_ 
-

1 
I I I SDq {)o,i 1 ,cf)/1+A~W.::. · lCP/4c:; tTc<;.,_ 

I -krt-Jtk~1 ., 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

field Information•• () J J 11 ll ll J 1 ~/1 /J LP - Jv ~ 0 /1 j } /Ji fl V OH II IJ/X A -tr'J ~ 
CV<LJ ,, ~ ?1/,..., P:,- ~DC! --, B01t;lk.3 

/ :d- 2 lb- ~ - ~c, ~ ,_., ~ 1'5 K' 'Z.. 
(1 

Special Handling and/or Storage _J?p__=·,i.P~C..:.fu-=-il.p.:::a. ==_d=---•----------------

PART 11: LABORATORY SECTION 

Received~ ~-l. ~O~i:.~w.S TitteS;C. '?,.'i;<s.. 'Sc.,i;.~-n~, Date\0-1?.__q\ 

ANlysisRequ1red \'CT~\.... C::,N · 

•indicate whether sample is soil, 51udge, water, etc. 
• •use back of page for additional information relative to sample location. A-6000-406 1051901 

j 



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

@wutlnihause 
Hanf0n1 Company SAMPLE ANALYSIS REQUEST . 

PART I: FIELD SECTION . 
Collector U le.±1 ~ S · -f}u~ ffiA../ 
Company Contact -1 IJ -5 · 11 'fvt.(?'<9~ 

Date Sampled /Q /c:z/9t Time .11.Jj_ hours 

Telephone I tJb~ 2~'2- Z I $'°) 

S4mple Number and Type of Sample 
Type of Sample• AnalY'is Requested Number Conuinen 

CD ~O\t; ~~ 11£4 <n ..... t · /t ,¥"flJ-,h-t">L. • .u . C...n-1 p . (l I {) - ... \o 11,,,., ~ - vn A- PesJ-,/ ft!.13 · -ro c_. 
I v I?, n/n: fltrvM, 1 1. t J.. . a ,,,;Jo . r I f)_ \fl.\ /Jr- I I 

J I I I 
I 

I 
I 

J 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 

I : 

. ' 

I I 

. ' fl I j I') h1 r, d / .1,,., / /'I UJ fl i .»- v'.JJ' 1 P;, _.Ir lt//1, dmt._ D....i ;f · Fiotld Information .. 

»-I 11 Jt<V..1 . J\11 hr,/9/', .k-dt. rl! 7.J /,.,_ I?, -t::.IY ~ //It ~ . 
a I I/ {) 

Special Handling and/or Storage LP P ~ rJ (jju JI 1. d - [') J... o ;,A //AA ,/}"fl _), ~~ W/ ,,rf . , 
, , ,,,,_J,_ ID l-r 'l-1 q 1 1111 0 ff> 1, -J, A-M ) I 

V :--n./Y'H nh l---1 IL/I rl I A /"II FJ ' / L::i, ~,,, -, - .11,,. 4l/. '2 nC }qy,,. Possible Sample Hazards • -. , ,ff• I 
~ / Cs. l~J ' · V 

PART II : LABORATORY SECTION 

Received by Title Date 

Analysis Required 

• tndicate whether ~mple is soil, sludge, water, etc:. 
• • u se back of page for additional information relative to sample location. A·6000-406 (051'l0) 

B01.:.:.01.0 



Ci6 \I 34g·, ')6°3 .1 n .;1 .. (.. 9 .. 
Westinghouse Hanford 
Company 

CHAIN OF CUSTODY 

Cu5tody Form Initiator (P. ~ · :Ibn::mpslI'!l.--::: 'Project I: 91-019 

Company Contact _.,,\i'-' • .:::S.:.. _T'-'h.:.::o""'m:.c.p""'so""'n.,,_ ______________ T;lephone .~]l:r 2,1 '[.3 
Project Designation/Sampling Locations 200-BP- l 0perab 1 e Unit Collection Date /Q{z;z,/9 I 

Boring: iUi BOA Zlk,-6;-69(!..., ti,pf-1CI-Z'"l.l'11 Time /13I 
• C"' ,. 

Ice Chest No. _:,"""-'-O.ut:'...:C ... ?~'"f1-------------------- Field Logbook No. WHC-N-282-3 

Bill of Lading/Airbill No. Offsite Property No . ...,.N..,./A..__ ___ _ 

Sample Iden ti rication 

O Fi,tld Trander of Custody CHAIN OF POSSESSION (Sign and Print Names) 

Relinquished by: W. Date/Time: 

Relinquished by: Received by : Date/Time : 

Relinquished by: Received by: Date/Time : 

Final Sample Disposition 

Disposal Method: Disposed by: Date/Time : 

Comments: 

., 1:.1'\nn ,, , , '"'"'" 

·BOt..:.2.0t.1. 



.,.,. ' ·13ug··, '?6< u )6 l l, i .. 1-- ~n· . ·-·-... . -·----·-----------· -----

@ Westlngnouse 
Han10ld Company SAMPLE ANALYSIS REQUEST 

PART I: FIELD SECTION . ·-

Collector {JJ ~-~[Jrf- Date Sampled ]O/z,? [91 Time/J.:j_l_ houn. 

Company Conact IA2 -S · -ril.b~t_p1A~ Telephone ! Eli/ ~::2&::Z./ ):'") 

Sample Number and Type of Sample 
Type of Sample• Analysis Requested Number · Conuiners 

Mlf5t~ t't,mm,.,,o • Q/,p .1 , k ,.; () · . /\ I .0- 7 ~ ,~ . -hi:;'-a,)}urn . ~,.._,,::, · c.::. qo ·. fl(f>,Ai~ 
I V J J (),. , . • (le,~-.· . KullH,..,, ~ - (J 

.,.., ,J -l I 

I 
. -; 
I 

7 
/ 

/ 
/ 

I 
I 

I 
I 

I 
I 

/ 

I 
. ' I 

I 
; 

f ield Information ... f}_j j /") All II /J, ..vi , L) //) aP -11"'v J .,f) A J,_ /.J..l'..~ , .. .h\-1 ,1- 7/ 
·11HV,J;- . .lv 1 r,H'.V, -in -ri, / 7 r /,..,-R--C ,l)'c'_ Hl.J, r ~ . /\ ., , 0 -

Special Handling and/or Storage ~ £.2 ~ 1b. OJu.J..J.,uJ 

Possible Sample Haurds :;Jt1mtw w bi.l t1..L!J a_,c.n..vi., --"'r ':f. 'L z t1 Cl ,~ C -'s:1 l ;z 
1-

PART 11: LA80RA TORY SECTION 

Received by /Y? -f, 1 .. _ ,/// Title Sc~~ s <J 11:-= z Date ,~ ::23. -==I.' . ' YI I 
Anillysis Required 

•Indicate whether sample is soil, sludge, water, etc. 
••uw back of page for additional in formation relative to sample location. 

BOt.-::;01.2 

~ 

I 
I 
I 
I 
I 
I 
I 



96~3~9?.Z6H5 
Westinghouse Hanford · 
Company 

CHAIN OF CUSTODY 

Custody Form Initiator W · 5 • ~tnt.,...; 

Company Contact H. S. Thompson 

Project Designation/Sampling Locations 200-BP-l Operab 1 e Unf t 

Boring: 2Hi B 19ir 2-l(a-f,-,OC up{:tD/2·zJ9( 

Ice Chest No. Sm L - 39 
Bill of Lading/Airbill No. _ __..N......., ______________ _ 

eroject I: 91-019 

Teiephone {[p9) 37/2-'21 f.) 
Collection Date /O/z2,,/ q I 

Time __ /
4
j..._c,...,/._ __ _ 

Field Logbook No. I-IHC-H-287-3 

Offsite Property No . .,_,_N...,/A_,__ __ _ 

Method of Shipm!!lt ..c.a..w.t....J..dL.c;~---------------------------
~ ~ '\l.k.4-10h,lJ.:,1 

Shipped (o · :ffi:l:NL Laboratory 

Possible Sample Hazards/Remar~s 0(1/[}1.p..1 (,Q '2a a,,110 wnk 
&.p Clvtb~ 

Sample Iden ti rication 

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

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: 

Bo1..:..01.3 



~o-0<13 'P-1 
'"-::r-=1-:2._ 

PNL-AL0-051; Rev . 0 
Exhibit l 
Page J of l 

SAMPLE RECEIPT FORM 

Delivered by: / Q - ~ 3-91 Date/Time: ... )...,0 .... /::>......,.1,....h ... 1_...) __ .~_:3..,.a .... m-

Received by: Q 8,., ~~""t th:~. '?.fl.~ , , · ' 
Customer Sample Number(s): b -01~ K 3 E\D I< D :) r_,.,.\!>""",:;:t QJ .~,..., 

ALO Sample Number(s): 9'.:t -o<!JC,~/ .- C:,o>-oo9~d--

1. Customer Chain-of-Custody Form: Present lj-f5 Absent. ___ _ 

2. Additional Shipping Forms (1 ist): ~A•1c\.~<c\ t'..":)12.. J :SA~ 

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

Present ___ i ,....(P_t) ... · .... ~_Absent ___ _ 

If Present, Condition :----st-at.._'1,_Q...,c\......_ ___________ _ 

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

C\00 
Notes: ~ 

5. Condition of Shipping Container (i,e., broken container, dented, breached 
plastic bag, temperature of sample container as defined in Section 3.0 in 

P~~~~~o~~~ et~;l,,-\-i\t.:.\:- v-:.,,·\h, c~: ~W\.c,\ ·\:-c be.. 4oe, !. ~ cc., 
6. Condition of Sample Vials. c~C:C:.G\. 

7. Verification of Agreement or Nonagreement of Information on Receiving 
Documents. O \ ~ 

8. Resolution of Problems or Discrepancies. 

RETURN COHPLET-ED FORM TO PROJECT MANAGER 

no1..:.01.4 

-----------



SAMPLE RECEiPJ FORM 

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

200-BP-1 OA PLAN: ALO-001 
PROGRAM: 16772 
FILE CAT.:. ____ _ _ 

Delivered by: Llrad=f 1h.:,.iot1<J,.5,'k1 Date/Time: 1,1-FZ3-1C /3 .'5o 
- I 

Received by: \\I, L. bL,po 4.a{f: 
Customer Sample Number(s): -Ae l ug:3: Aal5!<.3 

"fll-.w 10 -~3 .. "11 ALO Sample Number(s): ,1 - aa,1 l · 

1. Customer Chain-of-Custody Form~ Present. __ }<g,,... Absent ___ _ 

2. Additional Shipping Forms (11st): 

.s "'--,at c. A~" t y~ ,'3. ~~ ... e!;, r 
d(\~ :+t. t'(.S ~ ~? 

3. Custody Seals on Shi~ping and/or -Sample Containers and their Conditions . 

Present _ _,-,...)< __ Absent ___ _ 

If Present, Condition: __ {2"'--,;K:::::.... ____________ _ 

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

Notes: oK 

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.) I/ . oft- ~ 

6. Condition of Sample ~ials .()~ 

7. Verification of Agreement or Nonagreement of Information on Receiving 
Documents . o,k.. 

8. Resolution of Problems or Discrepancies. - ('Jo.,-,-~ 

RETURN COHPLETED FORM TO PROJECT MANAGER 

Bot.=-015 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

I 
I 



9 6 l 349? * ;~6B8 
Westinghouse Hanford 
Company 

CHAIN OF CUSTODY 

Custody Form Initiator LU .") . :rho r:o ?">CO Project I: 91-019 

CompanyContact 1-l.S. Thompson Teiephone@ov.- 371:r?I [3 . 
ProjectOesignation/SamplingLocations 200-BP-l Operable Unit CollectionOate IC/?'?$/ 

Bari?: ~li 8 49A "JI i,q-~-''SoC.., ~u-J-1.:>/""c:..4 I'?/ Time /0"3<-j 
Ice Chest No. ~j\,(~€/ij" ..s-ii,; Field Logbook No. WHC-H-287-3 

Bill of Lading/Airbill No. _....:.,N~A ________________ Offsite Property No . .u.MfuA;,i,,__ ___ _ 

Method of Shipment ..wi.wi..w=-l'-----.------..,.-.,...------------------
Shippect to -"'--"-..&.JJ_......,.,&M,L..11.alll.l..ly~f'"~~"'-¥~"-11::.""""'"""""------------~-----

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

Cate/Time: 

Date/Time: 

Relinquished by: Date/Time: 

Relinquished by: Received by: Date/Time: 

Final Sample Disposition 

· Disposal Method: Disposed by: Cate/Time: 

Comments: 

Bo1..:...01.6 



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

@westlnihause SAMPLE ANALYSIS REQUEST Hantorcl Company . 
PART I: FIELD SECTION . 

Collector 1 J..). '.:;i • To OYJ'{'~D,' J;,4c.- ~~ ~f If S 
Company Contact i ,U • ':> • ~ m ~Sc:,,-, 

Date Sampled l otz.3 /9. ] Time ~ours 

Telephone ! SP':t..l 12b -Z l'2 3 

Sample Number and Type of Sample 
Type of Sample" Analyiis Requested Number Containers 

CD ~\':!Kb I )( 1-;, n M \. .ri r, llA • < ,..,·,I . rr ' ,;::;. ~--,-n7A; ()AJ •¼a Cl\ J • J~rvnC'/1 . 
, (J I , 

I ~ ./ 

I 
I 

. / 
I 

i/ 

I 
I 

I 
I 

I 
I 

I 
I/ 

I 
I 

I 
. - I ,. 

I ' 
~ie~;o:~~: 

!Lt ( 11 A,( /} I), /V?,J ,.: ;L] fP J £? It, #A. J... JV';H-;'~ V ~ 
/"I , , .r. _, "'-.Yi ±:-. V .Q OfL A /J- I /'7 ~2 / 4 ). 2 U:,- o-Srhd CYJ n '7.!J · 

" 
. . 7 

Special Handling and/or Storage /G, e p ~Joli. (Uu L1.Ld 

POWblo ~mpio Hawd• ':fl: tmJ -~-2: 1/Jtt Jicz,rd-
~ 4tJ. J~Lh?-\ .e:m - '72 a,_ ru:/2 

,k/?Tr 

PART II: LABORATORY SECTION 

Received~ :.... ~ ~ D • :-,-.._ Title CS'(" . i'e"S . 'S,C.\ I;.~\\~\ Date \0 - ':l. <\---C\ ~ 

Analyiis Required ~ s:: "->-

"Indicate whether sample is soil , sludge, water, etc. 
••use back of page for additional information relative to sample location. A·60OO-406 (05,<JO) 

Bo:1.:..0:17 



\.. .• 

.. 

Sf\HPLE RECEIPT FORH 

Del lvered by: \J..)£\--1~'1 ~M~'S.OW. 

Received by: -J X<..O~~ I \J.. ~ 

. · 200-BP~1 OA PLAN: ALO-001 
PROGRAM: 16772 
FILE CAT.: _____ _ 

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

Customer Sample Number( s) :_:..~.i.....::Qt!--...1\...::»=---.!~~.C..::si... ____________ _ 

ALO Sample Humber(s): C::\').. - 00q!> \ • 

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

2. Additional Shipping forms (llsl): 

cs~'(\._ 
3. Custody Seals on Shipping and/or Sample Containers and their Conditions . 

Present __ ~ ____ Absent. ____ _ 

Ir Present, Cond Ill on: ---\-'b,,1~:c£=:_,_, ........:-c_=--.... '------------

-1. Sam1>le Tag(s) JO llumhers If nol Recorded on lhe Chain-of-Custody Record 
or on Sample Vlal. 

5. 

6. 

llotes: 

Condition or Shipping Container (Verify that Ice still exists such Lhal 
samples are al refrigerated lemperalure·). 
C) \C:. ~',JJ ~~(1..._ I \...I C.u\...l ~ T ~ , Tr-\ \ c:. ~) 

FOv~O "T"D ~~ A., 0 o 
Condition o Samrle Vials. c.-- 1 

c:)\, 

7. Verification or Agreement or llonagrr.ement or Information on Receiving 
Documents. 

C (<::... 

8. Resolution or Problr.ms or Discrepancies. 

0 \ c:::._ 

RETURH COHrLETED fORH TO PROJECT HAHAGER 

BOt.-01.S 



. --, ' ~- :-
DETEF:. 

TCT ··A .. ::r 

' :·: .=' ....... , 

i'·••~1 • ll*••~~,~~t•&~~,•~i''*'~il 
5.G0G00S 01 RiC!/G 
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B01-01.9 
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BEST COPY AVAILABLE 



96 a 349;' .. 26~~2 
Westinghouse Hanford CHAIN OF CUSTODY 
Company 

Custody Form Init iator w.s .:Ibom r:,oo i>roject #: 91-019 . 
-

~-2163 Company Contact \LS. ThomQS0n Telephone 

Project Designation/Samg,Hng ~ocations 200-BP- l 0perab 1 e Unit Collection Date / OJ z...LI I W,. 
~' /Z.1./ ct/ ® ~ 6) 11 / zs-)i, 

Borin9:....2Ui-B-i19A..~11.:,-1~-SDC..,!:.!_ '2l6-r3'4'1~ ci 3 Time ~D;, _ 
'-"f- 09~G J095, r--

Ice Chest No. --t:=F ~ Field Logbook No. WttC-H-282-3 

Bill of Lading/Airbill No. MIA tatµsft.f\r~'Pt!AN~ fA1.0 QQl 

Method of Shipment Haod Carey 
PROGRAM: 16772 

31~ FILE Clrr .. 

Shipped to ~ ~L LabgCA1.gcv 

~) lf'<.Dl ql ~ 
{/) n c,y, ..f> ~ '2L1 ~ -Possible Sample Hazards/Remarks 

~ -e/u.1.1-Ld. 
Sample Identifica tion 

{J2 /;iQDx'[~ ' 

3~ Looorri..1 · Dlcur:tr0 · td Lfln.tJ C!l)za~l : Cl-P- lo t-y__ eAJ· -{.,~()OU -.£r1cet' 
"Jt . 7 7 7 7 

® BQ,s-tfo 
3 )( !OQQ 1~ ·, p/9 ::i l ·, · · 

I 
we.~'" ( No.OH J. · 

J 
Cle - +'2 -k I c__M.- +'rt~ (Jv ·, -Pei:,::g CJv 

J 

@ ~15\<.~ 

I 25, lac~ - ~b~l Sn1· I CLe- +"i .. I C,N. ~g,~ C.N ~He, c.rv 
I J I ' I 

: 

O Fi11IQ Transfer of Custody CHAIN OF POSSESSION (Sign and Print Names) 

Rel inqu ished byj , 
~ 

Received by : ~ - ~£:.\) \~S Date/Time: \~"3.0 
~Jth/ 

1

../(rm~~- ~ - {l_ C'l.5":. . - ."I 'C) - 1~ -9.' -
Rel inquis'& by: 

If 
~ceived by: Date/Time: 

Relinquished by: Received by: Date/Time : 

Relinquished by: Received by: Date/Time: 

Final Sample Disposition . 

)isposal Method: Disposed by: Date/Tim•: 

:omments: 

~ r "" ·1 • f - . , .., ~,- •, 

• 
Bo1.:.020 

"!\; 



G) 
© 
@ 

@westtnihause 
Hanford Ccmpany SAMPLE ANALYSIS RE QUEST . 

PART I: FIELD SECTION ,,,/,, -<lt:t1 ·· 09'ii.:, · oqs;;i 
,;J>'"l</v,l'i, , 

Collector' I l ) . 'S Th. .21:!:l pS r;;;;: 1::::i • MC i)-" -.,,::..(J o..4:t:::! Date Sampled lo 1:1. t1 f:1.l Time //JO ·hours 
J 0 

Company Contact ! ~ · S ..J..11 ~:x::r- :~l ~ Telephone! ~O~ l :l 2" - Zl Q 
l 

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

P£)ox~ ?:ix'""°'"' M \ • P\,-, ... -\.; .. l>J,.._~,- ( I\I,. {")l•'\ ~ r LP • 10-h- \ e..rv · Frt.e. <'hl • fe.fm C.tJ 
~OIS"Ho· ~ :<. '""·- 'w'l.t • ~lo~k, • t J l", ~ .... ( hl,. f) "'~ ' (' LP - 'T>l.. I " 111 -! {:',,,,. c.,(; . F ... 'fYt.l C.(I) 

\\01S'K~ • \x 11ol'l\.l. · C:ll"c..,· 1<:...., I . C.LC>. 'Tc ho I Ctv Frc.c.. CAJ FH-ru C.N 
' 

" . ' .. 

~i• ld Information•• s~~ pk Cci I l ~,+!..d ,t.'-!~ ~o Q-- ~f- I . 1-y,a: b~l~ ~16 - B-~Scl '(\ 
sAf~!~f~ ~f ~, 4 ~:z:Lc:s 

I 

=J =·~=~i==L= ( s:!: $+;1-(_.,..,,~~ f- Q£ Wo~~ \ 
Spacial Handling and/or Storage" ~c!,~ Sc ..... ~!,) C 1.. , 71,d, '' 

Pouibta Sample Hazards Na C,,~t)M,h, \ 

~~Jd l Vl ~-\v-~11'.!W::it-~ 
CZ:!: Cw d I S! l oc L ~ £ l 

' 
h~1.cs:d ~ 1'1fld ,·s;c.hd w ,·i L--

PART 11: L.ABORA TORY SECTION 

Received by >J 1 Q..c:> :St.. ' N :S. n t1eSr:: t~s ~C.\ ~ \...1\\STDate \G-~~ -91 
Analysi, Required • ~Q \~ ~"-1 

•indicate whether sample is soil, sludge, water, etc. 
••use back of page for additional information relative to sample location. A-6000•406 (05190) 

B01.~021. 

- ---- ---- -



.. 

t.6 i 3.ug~, ')69LI 
/ _! _ _ lJ I .c.. , 

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

De 11 vered by: \J..J I T¼-cM 9$ c~ 
Received by: .J . ~t~\ b,,l'\ 

Date/Time: \ 0-;'1.13 -C\ \ 

Customer Sample Number(s):..1.U~0~x~8.1.--<2i=--,-...1oit.....;<:f>~\=~=----iB~O.,__,--:Q;."""'-"'a'-'-',s-""-'-~-=8'-

ALO Sample Number(s): 91- - 009-q_S' ':if) 9"1.-coq"=i--==t-

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

2. Addlllonal Shipping forms (11st): 

~~ 

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

Present __ ._..,.,, ___ flhsen I. ____ _ 

Ir Present, Cond I ti on:_..\ .>.::'t:J.=-T?t:~....i....:~==--:r,.__ ___________ _ 

~- Sample Tag(s) ID llumhers If not flf!co1·ded on lhe Chain-of-Custody Record 
or on Sample Vial. 

Notes: N/ ~ 

5. Condition of Shipping Conti\lnr.r (Verify that Ice still 
~a~ ... Ee al refrigerated lemperalure,). 
~(T~ \ c. E_ \ ~ c.. o N.°ThC"\' ~ \ T \-\ 

~~~ f\-r- aec 
6.· Condition of Sample Viids. · 

c~ 

exists such lhat 

7 •. Verification or Agreemr.nt or lloni\greemenl of Information on Receiving 
Documents. 

0 \c=. 

8. Resolution of Proulr.ms or Discrepancies. 
0~ 

RETURH COHPLETED roRH TO PROJECT HANAGER 

B01.:..022 
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SAMPLE STATUS REPORT FOR 
DISPATCHED: 10/ 7 /91 13: 1 
RECEIVEDr 10/28/91 l(Jz37 

n.o-0~~? ~ 1ohe.t9 t 
•o:l O L :S\1se, s It ~ c:i.,....l_ 

E 7872. E-·BI..ANK C) B~ TIME: 10/28/91 

EXT. 

**** 
4271 

ShMPLE HAS NOT BEEN SLUl{F'ED 

DETER. RESULTS OR STATUS 

******** ********************************** TOT-ACT < 5.00(>00E 01 PICI/G 

END OF REP•rn 

10:40 

OUT OF GOOD CHARGE 
RANGE? ANS? CODE 

*** *** ****** 
N Y F'E3BP 
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SAMPLE STATUS REPORT FOR 
DISPATCHED: 10/23/91 15:14 
RECEIVED: lC>/28/91 10:37 

E 8270. E-BLAMK ~ TIME: 10/28/91 10:40 
SAMPLE H(~S NOT BEEN SLURPED 

EXT. DETER. RESULTS OR STAlUS 

**** ******** ********************************** 
4271 TOT-ACT 1.73960E 02 PICI/ G 

END OF REPORT 

no1.=-024 

OUT OF uoao CHARGE 
RANGE? ANS? CODE 

*** *** ****** 
N Y F'E::1',BP 
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Page _1_ of _1_ · Chain of Custody Number 200BP1-98 
ALO CHAIN OF CUSTODY 200-BP-1 CA PLAN: ALO-00~ 

PROGRAM: 16772 

92-00921 Tc-99/U -
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER J,d .. n:: g/>rC':1't-7= 

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 

B02-002. 

- ,I ' I 
1 •~ vn1.. -1 , -r 

SOIL 
SAMP(E DESCRIPTION 

lt/0(/,1 lt.1-'tS 
r DATE 

t 1 /~ /11 l f : '( 5 
l r DATE 

SAMPLE DESCRIPTION 

DATE 

DATE 

SAMPLE DESCRIPTION 

DATE 

DATE 

SAMPLE DESCRIPTION 

DATE 

DATE 

Applicable Test Instruction 

TI-200BP-l-105 
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Richland, Washington 
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Laboratory: Pacific Northwest Laboratory --H~ ____ . . . 
Data Packages: BOOX68-PNL-050, BOOX64-PNL-051, B015G4-PNL-052,. B01SH8-PNL-053 1 

Sample Matrix: Soil and Water 
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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 investigatiorvfeasibility study (RI/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 (GFM) 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-9() 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-9() 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 ~he associated date of analysis. Therefore, 
the strontium-9() 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 ruthenium-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 ((2501/2671] 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_y,ere 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 uwlcg and has been corrected 
to 22 uwlcg 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 mg/kg from the reported 0.6 
mg/kg value, which could not be verified. 

• The reporting limits for the analytes performed by the GFAA 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 (Un. 

• - 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). · 

Semivolatiles 

• Samples BOOX75 and BOOX77 contain the tentatively identified compounds (110 
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,m 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 B0lSHS 
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, BOlSHS, 
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 B0lSHS 
and B015G4 were outside the laboratory control limits causing rejection (R) of the 
sample results. 

• The gross beta result for sample B015Hl 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 Tunes 

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 follQwing 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 MeWs 

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 O 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 O 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 G for 
detects, UJ for non-detects). 

Duplicates 

• A laboratory duplicate for cyanide was performed on the water sample, BOOX82 in 
SDG BOOX64, the RPO 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 associated sample results have been qualified as estimated O for detects, UJ for non
detects ). 

3.2.5 Wet Chemistry 

Holding Tunes 

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 B0lSHl 
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• SDG B015H8: Sample B015K3 

The associated sample results have been qualified as estimated O 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 0) 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, plutonium-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 qualifiec:I°as estimated O for detects, UJ for non
detects). 

Blank Spike Recovery 

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

• SDG BOOX68: Gross alpha 

• SDG BOOX64: Gross alpha 

• SDG B015G4: Gross alpha and gross beta 

Laboratory 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 0). 

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 estimat-=:,d O for detects, UJ for non
detects). 

3.2.7 ICP/MS (Technetium-99 and ToW Uranium) 

Holding limes 

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

Method Blanks 

• - T echnetium-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 12.5%: 

• 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 07/25/91 216-B-49A 
85-11.0 

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 
17.0-2D.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/ql/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 10/01/91 216-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 10/01/91 216-B-SOB 
120-16.0 

B015G4-PNL-052 B015G9 92-00306 10/04/91 216-B-SOB 
15.5-17.5 

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 

B015H8-PNL-053 B015J8 92-00571 10/17/91 216-B-SOC 
3.5-6.0 

B0lSHS-PNL-053 B015K0 92-00572 10/17/91 216-B-SOC 
: 11.0-15.0 

B0lSHS-PNL-053 B015K3 92-00921 10/22/91 216-B-SOC 
19.0-20.5 

B0lSHS-PNL-053 B015K2 92-00922 10/22/91 216-B-49A 
. 1620-164.5 

B015H8-PNL-053 B015K6 92-00931 10/23/91 216-B-SOC 
28.0-30.5 

B015H8-PNL-053 BOOX88 92-00975 10/24/91 216-B-SOC 

B015H8-PNL-053 B015H0 92-00976 10/24/91 216-B-49A 

B0lSHS-PNL-053 B015K8 92-00977 10/24/91 216-B-49A 
190.5-193.0 

COMMENTS 

EQUIPMENT 
BLANK 

FIELD 
BLANK 
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VALIDA lFP VOLATILE OAGA~IC flESUHS (ug/Kg) 08-Feb-93 PAGE 1 OF 1 

BA'f1'B#:- PACIFIC NORTHWESf LA80RA TOR'( 
DATA PACKAGE BOOX68 BOOX64 8015Gi B01SO., B015H8 
SAM~ NUMBEfl BOOX75 BOOX77 B015G9 B015H1 80151<3 
VOLATILE ORGANIC ~POUND CfQ. Result Q Result Q Result Q Result Q Result Q 
cRLOROMEntANE 1q 47 R 4IJ R 48 ,0 55 0 34 0 

V,~ BROMOMETHANE 10 47 R 48 R 46 u 55 U 34 U a-.... 
VINYL CHLORIDE 10 47 R 48 R 46 U 55 U 34 U ~ 

CHLOR()J:THANE 10 47 R 48 A 46 U 55 U 34 U CJ,,j 
~ 

METHYLENE~ 5 24 R 24 R 23 U 3 J 17 U ... '° ACETONE ·• ' 10 47 R SO R 83 B 28 U 34 U ~- :! 

CARBON DISULFfot= 5 24 R 24 R 23 U 27 U 17 U • r...:i 
1, 1-DICHLOAOETHENE 5 24 R 24 R 23 U 27 U 17 U ..... J 
1, 1-DICHLOROETHANE 5 24 R 24 R 23 U 27 U 17 U .. '~~-

1,2-DICHLOROETHENE CTO'f Al.f 5 24 R 24 R 23 U 27 U 17 U ~ 

CHLOROFORM 5 24 R 24 A 23 U 27 U 17 U 
1,2-DICHLOROETiiANE 5 24 R 24 R 23 U 27 U 17 U 
2-BUTANONE ' ,,, 10 47 A 51 A 53 U 35 U 17 U 
1, 1, 1-TRICHLC>fl()EfHANE 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 
BROMOOICHLOR~E'fHAfiE 5 24 R~· 24 R 23 U 27 U 17 U 
1,2-0ICHLOAOPROPANE ' 5 24 R 24 R 23 U 27 U 17 U 
CIS-1,3~DICHLOROPROPENE 5 24 ~ 24 R 23 U 27 U 17 U 
TRICHLOROETHENE ; , , 5 24 R 24 A 23 U 27 U 17 U 
DIBROMOCHLOROMETf1A~E 5 24 R 24 R 23 U 27 U 17 U 
1, 1,2-TRICHLOROETHANE 5 24 R 24 R 23 U 27 U 17 U 
BENZENE 5 24 R 24 R 23 U 27 U 17 U 
TRANS-1,3-DlctlLOROPfl~E 5 24 R 24 R 23 U 27 U 17 U 
BROMOFORM . ' 5 . 24 R 24 R 23 U 27 U 17 U 
4-METHYL-2-~ANONE 10 47 R 48 R 46 U 55 U 34 U 
2-HEXANONE ' 1 

; ' , ' 10 47 R 48 R 46 U 55 U 34 U 
TETRACHLOROETHENE 5 24 R 24 R 23 U 27 U 17 U 
1, 1,2,2-TETRACHLOROEftiANE 5 24 R 24 R 23 U 27 U 17 U 
TOLUENE ' ' 5 24 R 9 R 2 J 2 J 17 U 
CHLOROBENZENE 5 24 R 24 R 23 U 27 U 17 U 
ElltYLBENZENE 5 24 A 24 A 23 U 27 U 17 U 
SlYRENE 5 24 R 24 R 23 U 27 U 17 U 
XYLENES (TOTAL! 5 24 R 24 R 23 U 27 U 17 U 

~OOX64-~·~l 



VALIDA~ SEMIVOLATILE <lftGANIC RESULTS (ug/Kg) 08-Feb-93 PAGE20F2 

BATIBJ.E - PACIFIC NORTHWEST LABORATORY 
DATA PAa<AGE BOOX68 BOOX64 B015G4 B01584 B015H8 
SAMPLE NUMB~ BOOX75 BOOX77 801589 B015H1 B015K3 
SEMIVOLATILE COMPOUND CRQl Result Q Result Q Result Q Result Q Result Q 
4-NITAOPHENOL ,. 1700 w 1700 D.J 3400 A 1700 0 1700 w 
DIBENZOFURAN 330 330W 330 U 670 R 350 U 350 UJ 
2,4-DINITROTOLU~E 330 330W 330 U 670 R 350 U 350 UJ ,,.C 

DIETHYLPHTHALATE 330 620 J 330 U 670 R 350 U 350 UJ 
O"--, 

4-CHLOROPHENYL-PH~Efl 330 330W 330 U 670 R 350 U 350 UJ CJ,.J 
FLUORENE '' . . ' '· 330 330W 330 U 670 R 350 U 350 UJ ...::: 

'° 4-NITROANIUNE 1600 1700 UJ 1700 W 3400 R 1700 U 1700 UJ ......... - i' 

4,6-DINITR0-2-METHYLPHENOL 1600 1700 UJ 1700 U 3400 R 1700 U 1700 W :Ii 

N-NITROSODIPHEtNLAMINE . 330 330W 330 U 670 R 350 U 350UJ r--~ 
4-BAOMOPHENYL-PHENYLETHER 330 330W 330 U 670 R 350 U 350 UJ ::-~ 
HEXACHLOAOBENZENE 

; 1 , , 

330 330 W 330 U 670 A 350 U 350 W co 
PHENANnfRENE 330 330 UJ 330 U 670 R 350 U 350 W 
ANTHRACENE 330 330W 330 U 670 R 350 U 350 UJ 
D1-N-BUTYLPtfTHALATE 330 350W 22 J 740 R 410 U 580 UJ 
FLUORANTHENE ' . 330 330 W 330 U 670 R 350 U 350 W 
PYRENE 330 330W 330 U 670 A 350 U 350 W 
BUTYLBENZVLPHTI-tALATE 330 330 . UJ 330 U 670 A 350 U 350 UJ 
3,3' -DICHLOROBENZIDINE 660 670 ' UJ 670 U 1300 A 700 U 700 UJ 
BENZO(A)ANTHRACENE 330 330W 333 U 670 A 350 U 350UJ 
CHRYSENE 330 330W 333 U 670 R 350 U 350 UJ 
818(2-ETHYLtiEX'(L)PtflJW.ATJ: 330 . 23 J 333 U 670 R 350 U 350 UJ 
PENTACHLOAOPHENOL ' . . . 1600 1700 UJ 1700 U 3400 R 1700 U 1700 UJ 
DI-N-OC1YLPHTHALATE 330 ·330 UJ 330 U 47 R 

I 

350 U 350 UJ 
BENZO(B)FLUOAANTHENE 330 330 UJ 330 U 670 A 350 U 350 UJ 
BENZO(K)FLUORANTHENE 330 330 UJ 330 U 670 R 350 U 350 UJ 
BENZO(A)PYRENE 330 330 UJ 330 U 670 A 350 U 350 UJ 
INDEN0(1,2,3-CD)PYJU:t,IE 330 330 UJ 330 U 670 R 350 U 350 UJ 
DIBENZ(A,H)ANTHRACENE 330 330 UJ 330 U 670 R 350 U 350 UJ 
BENZO(G,H,l)PERYLENE 330 330 UJ 330 U 670 R 350 U 350 UJ 



VAUDATEQ !NOAG~IC AN~ TOC DATA (mg/Kg) 08-Feb-93 PAGE 1 OF 1 

BATIE.LI: - rACIFfC NOffrnWEST L ABORATOAY 
DATA PAO<AGE BOOX68 IJOOX64 8015Gi B015G4 B015H8 
SAMPLE NUMBEft 800X75 eooxn B015G9 B015H1 B0151<3 
INORGANIC ANALYTES CROL Result Q Result Q Result Q Result Q Result Q 
ALUMINUM 40 7420 7610 8030 J 6010 J 8700 J .... -:.:.,.":} 

ANTIMONY 12 "4.6 W 4.3 W 2.6 W 2.8 W 2.9 W (."J'-., 

ARSENIC 2 2.3 J 2.4 B 6.47 8 5.44 B 8.22 B ~ 

{..N 

BARIUM 40 59.1 63.7 78.6 68.6 69.9 --a=: 
BERYWUM 1 0.45 B 0.3 B 0.26 B 0.26 B 0.29 B 

'-...0 
I -=.:·· "J 

' 0.58 U CADMIUM . 1 0.54 U 2 U 2 U 1.6 U "' t-Y 
CALCIUM 1000 7290 6500 7350 5670 • 6390 -~ 
CHROMIUM 2 8.8 7.6 10.2 10.3 12.5 -....0 
COBALT 10 8.3 ~ 7.1 U 7.3 B 6.2 B 6.9 B 
COPPER 5 18.3 U 11.9 U 21.5 18.6 17.1 
IRON 20 14500 14700 J 22200 18600 18000 
LEAD 1 5.9 5.5 3.11 2.93 B 3.21 
MAGNESIUM 1poo 4730 -,110 4160 4240 4560 
MANGANESE 3 288 J '~89 J 269 269 279 
MERCURY 0.04 0.14 R 0.1 R 0.25 J 0.07 J 0.09 ~ 

' NICKEL 8 14.2 11 11.6 12.9 11.6 
POTASSIUM 1000 1270 1080 U 793 A 838 A 1170 R 
SELENIUM 1 0.14 .u 0.14 U 5 U 5 U 5 U 
SILVER 2 0.09 U 10 U 10 U 10 U 10 U 
SODIUM 1000 780 B 113 B 596 J 1070 J 815 J 
THALLIUM 2 0.22 U 1~ 10 U 0.7 B 10 U 
VANADIUM 10 24.8 23.6 52.1 33.8 . 35.9 
ZINC 4 36.6 36.8 J 44.1 34.2 37.7 

BISMIJftt 12 0.27 U 60 U 0.17 U 0.17 µ 0.17 U 
NITRATE-N 500 887 23.6 J 686 J 16.2 J 121 J 
NITRITE-N

1 
NA 1 !-! 1 UJ 1 UJ 1 UJ 1 UJ 

PHOSPHATJ:-r 1 5 UJ 5 UJ 7.9 J 12.2 J 12.7 J 
SULFATE 100 162 23.6 J 32 J 13 J 20 J 
TOTAL ORGANIC CAf!!QN NA 529 194 1100 547 579 

'300X64-,.~l 



¥ALIDATED S~IVOLATILE ~~!C ~LTS (ugll<g) 08-feb-93 
! 

PAGE 1 OF2 

BATTB.LE- PACIFIC~ LABORATORY 
OATAPAO<AGE BOOX68 BOOX64 801504 B01504 B015H8 
SAMPLE ~UMQ~ 

' . 

BOOX7S BOOX77 B01589 B015H1 80151<3 
SEMIVOLATILE COMPQUND CRQL Result Q Result Q Result Q Result Q Result Q 
PHENol 33Q 33000 33d 0 &?PA 35Q 0 36000 
8IS(2-CHLORoenrr~Efl 330 330W 330 U 670 R 350 U 350W ¼.,/7.e 

2-CHLOROPHENOL' ' 
1 

' 330 330W 330 U 670 R 350 U 350W a-.... 
-;;;;; .. -

1,3-0ICHLOROB~E 330 330W 330 U 670 R 350 U 350W t..N 
1,4-DICHLOROBENZENE 330 330 UJ 330 U 670 R 350 U 350W -C 

BENZVL ALCOHOL 330 330W 330 U 670 R 350 U 350W '-0 
..._,_. ! 

1,2-DICHLOROBENZENE 330 330W 330 U 670 R 350 U 350W • 
2-METHYLPHENOL . . 330 330W 330 U 670 R 350 U 350W r...;) 

8IS(2-CHLOROI~~ 330 330 UJ 330 U 670 R 350 U 350 W 
"'J -- .. 

4-METHVLPHENOL . ' . ' · ' 
J...., 

330 330W 330 U 670 R 350 U 350 W c::, 

N-NITROSO-DI-N-Pftgryl.Al4t~E 330 330W 330 U 670 R 350 U 350 UJ 
HEXACHLOROETHANE" I,, . 330 330 UJ 330 U 670 R 350 U 350 W 
NITROBENZENE 330 330W 330 U 670 R 350 U 350 UJ 
ISOPHORONE 330 330 UJ 330 U 670 R 350 U 350W 
2-NITROPHENOL 330 330W 330 U 670 R 350 U 350 W 
2,4-DIME'fliYLPHENOL 330 330W 330 U 670 R 350 U 350W 
BENZOIC ACIP , ., 1 1 (. 1600 l700 t.tJ 1700 U 3400 R 1700 U 1700 W 

BIS(2-Q1L~~~~ 330 330W 330 U 670 R 350 U 350W 
2,4-DICHL . · . 330 330W 330 U 670 R 350 U 350 W 
1,2,4-TRICHLOROB~E 330 330W 330 U 670 R 350 U 350 W 
NAPHTHALENE ' ' 1

• 330 330W 330 U 670 R 350 U 350W 
4-CHLOROANl~f4E 330 330W 330W 670 R 350 W 350 W 
HEXACfiLOROBUTAP,f~t: 330 330W 330 U 670 R 350 U 350 W 
4-CHLOR0-3-METHYLPHEfiPf- 330 330 UJ 330 U 670 R 350 U 350 UJ 
2-METHV~ApHTHALENE ' ' ' 330 330 UJ 330 U 670 R 350 U 350W 
HEXACHLOROCYCLOPENTADIEfi~ . 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-TRICHLOROpttENOL 1600 poo w 1700 U 3400 R 1700 U 1700 UJ 
2-CHLORONAPHTHALENE 330 330 UJ 330 U 670 R 350 U 350W 
2-NITROANILINE 1600 1700 UJ 1700 U 3400 R 1700 U 1700 W 
DIMETHYLPHTHALATE 330 330W 330 U 670 R 350 U 350 W 
ACENAPHTHVLENE 330 330 UJ 330 U 670 A ,350 U 350 UJ 
2,6-DINITAOTOLUENE 330 330 UJ 330 U 670 A 350 U 350 UJ 
3-NITROANILINE . '. 1600 1700 UJ 1700 UJ 3400 R 1700 UJ 1700 UJ 
ACENAPHTHENE 330 330 UJ 330 U 670 A 350 u · 350 W 
2,4-DINITROPHENOL 1600 1700 UJ 1700 UJ 3400 A 1700 U 1700 UJ 

flLENAM~ '3°°~Y-~1 



VALIDATED PESTICIDE/PCB RESULTS (uglt(g) 
• I • ' ' 

08-Feb-93 PAGE1 OF1 

BATTELLE- rACIFIC ~LABORATORY 
DATAPAa<AGE BOOX68 BOOX64 B015G4 801584 B015Ha 
SAMPLE NUMBEfl BOOX75 BOOX77 801509 B015H1 80151<3 
PESTICIDE/PCB COMP0UND ~ Result Q Result Q Result Q Result Q Result Q 

ALPHA-BHC 8 ~w 8 R 8W •w aw 
BETA-BHC 8 ~w 8 R aw 8W aw \ ... !~f. 
DELTA-BHC a aw a R aw aw aw a--., 

GAMMA-BHC ~~Dffl~ 8 aw 8 R aw aw aw == 
t.>.l 

HEPTACHL°" 8 9.8 W 8 R aw 8 UJ aw -,;:.. 
'-,,0 

ALDRIN 8 6.6 J 8 R aw aw aw -:,...- ,f 

HEPTACH~~>qp,: 8 aw 8 R aw a UJ aw $ 

a"y 

ENDOSULF ' 8 8 UJ 8 R aw 8 UJ aw -.J ._......, .... 
DIB.DRIN 18 18 UJ 18 R 18 W 16 UJ 16 UJ ........ 
4,4'-DOE ;8 18 UJ 16 A 16 UJ 16 UJ 16 UJ 
ENDRIN 18 18 UJ 16 R 16 UJ 16 UJ 16 UJ 

ENDOSUf-fAfi ff 16 18 UJ 16 A ff1 J 16 UJ 16 UJ 
4,4'-000 18 18 W 16 R 1~ UJ 16 UJ 16 UJ 

ENDOSU~~ W,!-f'Tf; 16 16 UJ 16 R 16 W 16 UJ 16 UJ 
4,4'-DDT 16 16 W 11 R 16 UJ 16 W 16 UJ 
METHO>eyCHLOR 80 IQ lJJ 80 R 80 UJ 80 UJ 80 UJ 
ENDRIN KETONE 16 16 UJ 16 R 16 UJ 16 UJ 16 UJ 

ALPHA-CHLORDANE 80 80 UJ 80 R 80 UJ 80 UJ 80 UJ 
GAMMA-CHLORDANE 80 8Q UJ 80 R 80 UJ 80 UJ 80 UJ 
TOXAf>tiENE 160 160 UJ 160 R 160 UJ 160 UJ 160 UJ 
AROCLOR.:.101& 

" 
80 80 UJ 80 R 80 UJ 80 UJ 80 UJ 

AROCLOA-1221 80 80 UJ 80 R 80 UJ 80 UJ 80 UJ 
AROCLOR-1232 80 90 J 80 R 80 UJ 80 UJ 80 UJ 
AROCLOR-1242 80 80 UJ 80 R 80 UJ 80 UJ 80 UJ 
AROCLOR-1248 80 80 UJ 80 ~ 80 UJ 80 UJ 80 UJ 

' AROCLOR-1254 l60 160 UJ 160 R 313 J 160 UJ l60 UJ 
AROCLOR-1260 160 160 UJ 160 R 160 UJ 160 UJ 160 UJ 

ffL~AM~~OQX64-r-~1 



YALIDATED RA~~~ISfflY flESULTS (pCUg) 

BAlTB.LE - PACIFIC ,.omHWEST LABORATORY 
DATA PACKAGE BOOX68 
SAMPLENUMBEft BOOX7S 
RADIOCHEMICAL ANALYTE CRQt. RESULT Q 

GROSSALPHA 8 48.9 J 
GROSS BETA 3 159330 J 
CESIUM-137 0.8 21270 J 
COBALT-60 0.02 1.23 J 
PLUTONIUM-238 0.0001 0.428 R 

I 

PLUTONIUM-239+240 0.0001 32.3 R 
RUTHENIUM-1C)6 0.2 32 U 
STRONTIUM- 90 0.15 62600 J 
TECHNETIUM-99 0.5 48 R 
TRITIUM 1 39 J 
TOTAL URANIUM 0.3 41 J 

BOOX64 
eooxn 
RESULT Q 

6.~ J 
4m1 J 
67000 J 

0.46 U 
0.00623 J 
0.00325 J 

• ~· 

33 U 
1.2 J 
60 J 
16 J 

0.4 J 

08-Fab-93 PAGE 1 OF 1 
' 

801564 801564 8015H8 
801509 B015H1 B0151<3 
RESULT Q RESULT Q RESULT Q 

107.S J 2.9 J 25.7 J 
622300 J 2590 J 64500 J ~~a 

572000 J 1890 J 562000 J 
a-... 
~ 

8 U 0.4 U 28.6 J (..>,I 

1.87 R 0.00283 R 0.0448 R 
~ 

""° 121 R 0.239 R 2.96 R .......... " 
1t 

500 U 18 U 280 U i"'--.) 

67700 J 452 J nso J 
-..J ·-, , .... .ii 

34 W 160 J 132 J ~ 

16 R 23 R 56 R 
1.7 R 1.2 J 22.6 J 



VAUDATEQ CYANIDE ~esuqs 08-Feb-93 PAGE 1 OF 1 

BA~ - rACIFIC NOffft1WESf ~TORY 

SAMPLE NO. PARAMETER RESULT Q UNrTS 
800X64 CN(TOTAL) 1 U MGIKG 
800X66 CN(TOTAL) 1 U MGn<G 
800X68 CN(TOTAL) 0.6 U MGIKG 

;.._~J::..-:1 
cr-..., 

BOOX70 · CN(TOTAL) 0.6 U MGIKG ~ 

800X72 CN(TOTAL) 0.6 W MGIKG t..N 
-i= 

800X74 CN(TOTAL) 0.6 U MG/KG '-..0 
-...,. ~ 

800X75 CN(TOTAL) 1.6 MG/KG • 
eooxn CN(TOTAL) 1 t, MG/KG r-..) 

~ 
800X78 CN(TOTAL) 1 U MGJKG ~,...,.,._ .... . -..,,, 
BOOX82 CN(TOTAL) 19,4 J UG/L LN 

BOOX84 CN(TOTAL) 5.9 U UG/1. 
BOOX88 CN(TOTAL) 5.9 W UG/L 
BOOX90 CN(TOTAL) 0.6 U MGJKG 
BOOX92 CN(TOTAL) 0.6 U MGIKG 
BOOXCO CN(TOTAL) 5.9 U UG/L ... •. 
801564 CN(TOTAL) 0.8 J MGIKG 
801586 CN(TOTAL) 0.6 ~ MGJKG 
801568 CN(TOTAL) 0.6 W MG/KG 
801589 CN(TOTAL) 0.6 W MG/KG 
8015H0 CN(TOTAL) 5.9 W UG/1. 
8015H1 CN(TOTAL) 0.6 W MG/KG 
8015Hi CN(TOTAL) 0.6 W MGIKG 
8015H6 CN(TOTAL) 1.5 MG/KG 
B015H8 CN(TOTAL) 

1 "" 
MG/KG 

B015J8 CN(TOTAL) 1 U MG/KG 
B0151<0 ~(fOTAL) 1 U MGJKG 
80151<2 CN(TOTAL) 0.8 B MG/KG 
B015K3 CN(TOTAL) 1 U MGJJ(G 
B015K6 CN(TOTAL) 1 U MG/KG 
B015K8 CN(TOTALl 1.2 J MG/KG 



96113~9? ~?~ EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET -------· 

C . . I .sme:BATTELLE-PNL contract:------ I BOOX77 I 
fJ-11q ... 9--51,4 3" ~ 3 3 

t.0 Code:------ case No. : --- SAS ·No.: --- SDG No.:------

iatrix: (soil/water) SOIL Lab Sample ID: 91-06421 ' 

3ample wt/vol: 1.109 (g/mL) G Lab File ID: >VB410 . 
:.avel: ( low/med) LOW 

~ Moisture: not dee. 5.3 

:olumn: (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 48. 
74-83-9---------Bromomethane 48. 
75-01-4---------Vinyl Chloride 48. 
75-00-3---------Chloroethane 48. 
75-09-2---------Methylene_Chloride 24 • 
67-64-l---------Acetone so. 
75-15-o---------carbon Disulfide 24. 
75-35-4---------1,1-Dichloroethene 2'4. 
75-34-3---------l,l-Dichloroethane 24. 
540-59-0--------1,2-Dichloroethene_(total)_ 24. 
67-66-3---------Chlorotorm 24. 
101-02-2--------1,2-Dichloroethane 24. 
78-93-3---------2-Butanone :2' 2 51. 
71-55-6--------L,1,l-Trichloroethane 24. 
56-23-5---------carbon Tetrachloride 24. 
108-05-4--------Vinyl Acetate 48. 
75-27-4---------Bromodichloromethane . 24. 
78-87-5---------1,2-Dichloropropane 24. 
10061-0l-S------cis-l,3-Dichlorcpropena 2.4. 
79-01-6---------Trichloroathena 2-4. 
124-48-1--------D~bromochloromathana 2-4. 
79-oo-s---------1., 1, 2-Trichlorcathane 24. 
71-43-2---------Benzena 2A. 
10061-02-6------trans-l,3-Dichlorcprcpane_ 24. 
75-25-2---------Brcmotorm 24. 
1oa-10-1--------4-Methyl-2-pentanone 48. 
591-78-6--------2-Haxanone 48. 
127-18-4--------Tetrachloroethene 24. 
79-34-s---------1,1,2,2-Tetrachlcrcethana_ 2A. 
1oa-ae-3--------T0luene 9. 
108-90-7------~-Chlorobenzene 24. 
100-41-4--------Ethylbenzene 2.4. 
100~42-s--------styrene 24. 
133-02-7--------Xylene (total) 24. 
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1A EPA SAMPLE NO • 
VOLATILZ ORGANICS ANALYSIS CATA SHEET -------· 

I 800X7!5 · 1 
Lab Name:BAT'l'ELLE-PNL Contract:------ 21,,6-iY 11-jo 

-
Lab Code:----- caae No.: SAS -NO. : ----- SDG No.: ------- · 

Matrix: (soil/water) SOIL Lal, Sample ID: 91-7815 

Sample wt/vol: 1.i047 (q/11lL) c Lal, File J:D: >WA50!5 

Level: (low/mad) LOH. 

I Moisture: not dee. 4.0 

column: (pack/cap) CAP 

Date Received: 08/08/91 

Date Analyzed: 11/0!5/91 

Dilution Factor: 1.00000 

CAI NO. COMPOUND 
CONCENTRATION UNITS: 
(uq/t or uq/Kq) uq/Kq 

7 4•87-3--------Chloromathane. _______ _ 
74•83-9-------Bromomethan•.._-------
7!5•01-4--------Vinyl Chloride 
7!5•00-3--------Chloroethane -------
7!5-09-2---------Methylene_Chlorida ____ _ 
67-64•1--------Acetcn•-.----------
75-15-o---------carbcn olsultid• -------7!5•3!5-4---------1,1-0ichloroethene 
75•34-3--------1,1-0ichloroethan•----
!540-!59•0---~----1,2-01cnloroethane_(total)_ 
67•66-3--------Chloroform. ________ _ 
101-02-2-----1,2-Dichloroathana ____ _ 
78•93-3------2-Butanon• 
71•!55-6-----1,1,1-'l'ric~h~l-0_r_0_•~t~h-a_n_• ___ _ 
!56•23-5----carbcn Tetrachloride. ___ _ 
101-0!5-4•---Vinyl Acetate 
7!5•27-4•---Bromodichlcro_m_e~th-a_n_• ___ _ 
71•87-!5•---1,2-oichloropropane ____ _ 
100,1-01-,------cis•l,l-Dichloropropene __ _ 
79•01-6--------Trichloroethene 
124•48•1-------Dibroaochlorcme-th~a-n-•----
79•00-5-------1,1,2-Trichlcro•thane ___ _ 
71•43-2--------eenzene ___ - ______ _ 
10061-02•6-----trana-1,l-Dichloropropene_ 
75•25-2-------Bromoform _________ _ 
101-10-1------4-Hethyl-2-pentanone ___ _ 
!591-78•6•-----2-Hexanone 127-18-4•----Tetrachlor_o_e~th-•_n_e _____ _ 
79-34•!5•----- --1,1,2,2-Tetrachloroethane_ 
101-88•3----Toluene 101•90-7-----ailorob_•_n_z_e_n_• _______ _ 
100•41-4-•--Ethylbenzane _______ _ 
100-42-s-----styrana.,... _ __,_,_ ______ _ 
133•02-7-----Xylena (total) ______ _ 

47. 
47. 
47. 
47. 
24. 
47. 
24. 
24. 
24. 
24. 
24. 
24. 
47. 
24. 
24. 
47. 
24. 
24. 
%4. 
24. 
24. 
24. 
24. 
24. 
24. 
47. 
47. 
24. 
2-4. 
24. 
24. 
24. 
24. 
24. 
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lA UA &AMPLE NO. 
VOU.'l'It.z ORGANICS AMAl.YSIS 0A'l'A SHZE'l' 

Contract:--

su · 110 . 1 

I J . B015Gt 
Yfrfl-SQo ,,:. -11,5 
• 

~ Coda: C&a• Ho.a - ICC: Ho• I --••-

Matrix: (aoil/vater) SOIL i.u. Sample ID: 92•00306 

luple vt/VOll 1.121 (9/IIL) Q i.u. File IDI >VB401 

i.evala (lov/aed) 1.0W 

, Moisture: not dee. l.O 

Colwui: (pack/cap) CAP 

Data aaoeiv,dz 10/01/11 

Data An•lyzed: 10/14/91 

Dilution Fa~or: 1.00000 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (WJ/l. or u9/XCJ) uq/Xq Q 

74•87•3••------•Chloromethana 46. u 
74-83-9•--------Br0m0m1thane 46. u 
75-01-•--------vinyl Chloride 46. u. 
75-00-1---------Chl0r01thane 46. u 
75-09-2---------Methylena_Chloride 23. u 
67-64•1--•------Acetone 83. .._ 
75•15-o---------carbon Disulfide 23. u 
75-l5•4•-------1,1-Dicnlor01then• 23. u 
75-l4-l-••-----1,1-cichlor0ethane 23. u 
540-5t-o--------1,2-0ichlor01thena_(total)_ 23. u 
67-66•3•------chlorotorm 23. u 
10,-02-2--------1,2-Dichloroathane 23. u 
71-11-1---------2-a~tanon• 53. -e--
71-55-6•--------1,1,1-Trichloroathana 7·; J ' 
56-23-5---------carbon Tetrachloride 23. u 
108-05-4••------Vinyl Acetate 46. u 
75-27•4---------Brom0dichlor0methane 2.l. u 
1a-a,-s---------1,2-Dichlor0pr0pan• 23. u 
100,1-01-s------cia-1,3-Dichloroprcpane 2l. u 
79•01•6--•---•--Trichloroathene : ~ 23. u 
124~41-1-------•Dibr0m0chl0r0mathana 23. u 
7t-00-s--------1,1,2-Trichlor0athan• 23. u 
71-43-2•-------aenz•n• 23. u 
10061-02•6•-----crana•l,J-Dichloropropene_ 2l. u 
75•25-2---------eromotorm 23. u 
10a-10-1--------4•Methyl-2-pentan0n• 4~ u 
591•?8•6-------2-Hexanon• 46. u 
127-11•4-•------Tatrachloroath•n• 23. u 
79•34•5------1,1,2,2-Tatraehloroathan• 23. u 
101-aa-l------•Toluana - z;:.e. ~ 
101-10-1----•-•-Chlorobenz•n• 23. u 
100•41•4•-----Ethyl~•nz•n• 23. U-
100-42•5•-----scyren• 23. u 
133•02•7•--Xylana (total) 23. u 

8 

~ -
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1A 
VOLATILE ORGANICS ANALYSIS DATA SHEft 

I.ab Kaaa:U.'l"l'ZUZ-PHL contracts---

: --:· 

SPA SAMPLE NO. 
.. .. 

BO15H1 • 

I.ab Coda: •••••• C&ae No.: - SJ.S" !lo.: 

I 
. 

'2,{w-§··SO~ ~i.s-
sm N~.: ---- ~i 

Katrix: (•oil/vatar) SOI L Lab Saapla IDs 92•00358 

Sample wt/vol: 0 ~1431 (q/m,L) G Lab l'ile ID: >VB404 

Levels (lov/aad) t.OW 

I Moi• tur•: not dac. 3.2 

ColWDn: (pac)c/cap) CAP 

Date Jtecaivads 10/11/91 

Data An&lyaads 10/14/11 

D1l~t1on Factor: 1.00000 

CU NO. COMPOUND 
CONCENTRATION UNITS: 
(u9/L or u9/IC9) u9/X9 

74•87-3•--------Chloromathane 55. 
74•81•9•--------Bromomathana 55. 
75•01-4-------••Vinyl Chloride 55. 
75•00•3---------Chloroathana 55. 
75•09•2---------Methylene_Chlorida ~ - ;+. 
67-64-1---------Acatona 28. 
75-15-o---------carbon Disulfide 27. 
75•35-4---------1,1-Dichloroathana 27. 
75-34-3---------1,1-Dichloroathana 2.7. 
540-59•0-••-----1,2-cichloroethana_(total)_ 27. 
67•66-3-------•-Chlorotorm 27. 
107•02•2••------1,2•D1c:lllcrcathana 27. 
78•93-3---------2-Butancna 35. 
71•55•6---------1,1,1-Trichlcrcethana •·· 56-23-5---------carDon Tatrac:lllorida 27. 
101-O5-4•-------vinyl Acetate 55. 
75•27-4••-------Bromodichloromathana 27. 
78•87•5••-----••l,2•Dichloroprcpane 27. 
10O61-01•5••--•-cis•l,l•Dichlcrcpr~p•n• 2-7 . 
79•O1•6-•-----•-Trichloroathana 27. 
12 4 •4 a-1.--------Dibroznochl cromathana 27. 
79-O0-s---------1,1,2-Tric:lllorcath&na 27. 
71•41-2•--------Benzene 27. 
10061-O2•6----•-trans•l,l•Diebl.orcprcpena_ 27. 
75•25-2-------••Bromotorm. 2-7. 
10a-10-1-------•4•Hatnyl•2-panuncna 55. 
S91•78•6--------2•Haxancna . 55. 
127-11•4•-----•-Tetrachloroatnana "· 79•34•5---------1,1,2,2-Tetraehloroatbana_ 27 • 
108•88-3--------Toluena · Z: ff--
101-90•7•------•Chlorobenzana u. 
100•41•4•----•Ethylbanzana 2.7. 
100-,2-5-------styrene 27. 
133•02•7--------xylana (total) 27. 

Q: 
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1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

J, dame:BATTELLE-PNL contract:---:---
ab Code: _"'." ___ _ case No.: ----· SAS No.: ---

EPA SAMPLE NO. 

-------· 
B015X3 -1 

V/J -1!,-SJC- M-~,s 

S.DG No.: -----

atrix: (soil/water) SOIL Lab' Sample ID: 92-00921 

uple wt/vol: 1.5311 (q/mL) G Lab Fila ID: >WA507 

!Val: . ( low/med) LOW 

Moisture: not dee. 4.0 

Jlumn: (pack/cap) CAP 

Date Received: 10/23/91 

Data Analyzed: 11/05/91 

Dilution Factor: 1.00000 

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

. 
74-87-3---------Chloromethane 34. 
74-83-9---------Bromomethana 3-4. 
75-01-4---------Vinyl Chloride 34. 
75-00-J---------Cbloroethana 3·4. 
75-09-2---------Methylene_Chloride l.7. 
67-64~1---------Acetone 34. 
75-15-o---------carbon Disulf.ide 1.7. 
75-35-4---------l,l-Dichloroethene 17. 
75-34-3---------1,l-Dichloroethane 17. 
540-59-0--------1,2-oichloroethene_(total)_ 11. 
67-66-3---------Cblorotorm 17. 
101-02-2--------1,2-oichloroethane , l.7. 
78-93-3---------2~autanone l.7. 
71-55-6---------l,l,l-Trichloroethana 11. 
56-23-5---------carbon Tetrachloride v. 
108-05-4--------Vinyl Acetate 34. 
75-27-4---------Bromodichloromethane 11: 
78-87-s---------1,2-oichloropropana -1,. 
10061-0l-S------cis-l,3-Dichloropropena l:7 • 
79-01-6---------Trichloroethana 1,~ 
124-48-l-------Dibromochloromethana l.7~ 
79-oo-s---------1.,1,2-Trichloroethan, 1.1 ·. 
71-43-2---------Benzene u. 
10061-02-6-----trans-l,3-Dichloropropene_ 17 • . 
1s-2s-2-------Br0m0form 1,-. 
1oa-10-1-------4-Methyl-2-pentan0na 3-4. 
591-78-6-------2-Hexanone 3·4. 
127-18-4--------Tetrachloroethena · 11. 
79-34-5---------1., 1, 2, 2-Tetrachloroethane_ 11~ 
1oe-ea-J--------T0luena 11. 
108-90-7--------Chlorobenzene l.7. 
100-41-4--------Ethylbenzen~ 17. 
100-42-s--------styrene 1.7. 
133-02-1--------xyJ~n• (total) 17. 

FORM 1·.voA 
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r. .. 6·.,113u9~, T''' / k 1 ; ot!:.I & 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPL..E HO. 

-------· I I 
I 800X7S I 

Lab Name:BATTELLE-PHL Contract:------- 1'2 llg,6- 'fr,4 (1-Zj). 

Lab Code&------- Caae Ho.a------ SAS Ho.I------ SOG Ho.I------

M6trix: Caoil/wet•r> SOIL 

Sample wt/...,011 30 Cg✓mL) G Lab Fi 1 e 101 >UA905 

Lev• 1 a (low/m•d> LOW 

~ Moiaturet not dec.0.1 doc. 0.1 

Date Recoived1 88✓08/91 

Date ExtractedaOB/20✓91 

Date An•lyzeda 9/09✓91 

Dilution Factor: 1.00000 

Extraction, (Sept✓Cont ✓Sonc> SONC 

GPC Cl • anupa CY✓H) H pH16.4 

CAS HO. COMPOUHO 
CONCENTRATION UNITS: 
(ug/L or ug ✓Kg) ug✓Kg Q 

---------------------------------· I I 
l08-9s;-2--------Pheno l 33 0. I U j' I 
ll1-44-4--------biaC2-Chloroethyl)Ether 330. IU I 
95-lj7-B---------2.-Chlorophenol 330. IU I 
s;41-7J-1--------1,3-0ichlorobenzene 330. IU I 
106-4,-7--------1,4-0ichlorobanzen• 330._ lU I 

. 10 o-; 1-6--------S• nzy l_a 1 coho l 33 O. I U I 
,,-,0-1.---------1,2-oichlorobenz•n• 330. IU 
9,-48-7---------2.-M• thy lpheno l 33 0. I U 
39638-J2-9------bie(2-chloroiaopropyl)athar_ 330~ IU 
106-44-5--------4-Methylphenol 330. IU 

"621-64-7-·-------H-Hi troao-Oi-n-propyl amine_ 330. IU. 
67-72-1---------H•x•chloroethana 330. IU 
98-91j:.J---------Hitrobenzene 330. IU 
78-59-1---------laophorone no. IU 
88-7'1-S---------2-Hi tropheno 1 33 0. I U 
105-67;.9--------2,4-0imethylpheno l 3'30. IU 
6S-8S-0---------8enz0ic_acid ________ l 1700. IU 
111-91-1--------bia(2-Chlaroethoxy)methane_l 330. U 
120-83-2-------2,4-0ichlorophenol _____ l 330. U 
120-82-1--------1,2,4-Trichlorab•nzen•---• 330. U .. 
91-20-3---------Haphthalene _________ l 330. U . 
106-47-8--------4-Chloroanillne _______ l 330. U 
87-68-l---------H• xachlorob~tadi•n•-----' 330, U. 
59-50-7---------4-Chloro-l-~•thylphenol ___ l 330. U 
91-57-6-----~---2-Methylnaphthal•na _____ l 330. U . 
77-47-4---------H•x•chlorocyclop•ntadiene_t 330. U 
88-06-2---------2,4,6-Trichlorophenol ____ l 330. U 
9,-9f-4---------2,4,S-Trichlorophenol ____ l 1700. U 
91-,8-7~--~-~---2-Chloron•phthal•n•-----• 330. UU I 
88-74-4---------2-Hitro•niline _______ l 1700. 
131-11-3--------Dimethylphth•late ______ l 330. -IU 
208-96-8--------Acenaphthylane _______ l 330. IU 
606-20-2--------2,6-0initratoluene _____ l 330. IU ~ 

---------------~-------·-------'---
FORM I SU-1 

87 

1✓87 R 



1C EPA SAMPLE HO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET -------· l l 

a aoox,s 
l Lab Hema I BATTELLE-PHL Cantracti------- rZ.tlP .. /,, i1A t1-

,,i ·'\ ·:__, 

~ab Codes------- Caaa Ha.:------ SAS Ho.,------ soG Ha.,------
. 

Matrix& <aoil ✓watar) SOIL 

Samp l • wt ✓"'a 11 30 

<low✓med) LCW 

~ Moiatura1 nat dac.0.1 

(gl'mL) G 

dee. 0.1 

E~tractianl (Sapf ✓Cont ✓Scnc) SOHC 

GPC Cleanup& (V✓H) H pHl6.4 

CAS HO. COMPOUND 

Lab Sample 101 91-781,-E-1 

Lab Fi la IO& >VA90'5 

Date Recaivadl 88✓08✓91 

Data Extracted108✓20✓91 

Data Analyzed& 9✓09 ✓91 

Dilution Factors 1.00000 

COHCEHTRATIOH UHITSI 
(ug✓L or ug ✓Kg) ug ✓Kg 

I I 
99-09-2---------3-Hi t roan i l ina _______ l 1700. I U f" 
83-32-9---------Acanaphthana ________ l J)0. IU l. 
51-28-5---------2,4-0initraphenol ______ l 1700. IU 
100-02-7--------•-Hitrophanol ________ l 1700. IU 
132-64-9--------0ibanzoturan ________ l 330. IU 
121-14-2--------2,•-0in~trotoluene _____ l 330. IU.. 
84-66-2---------0iethylphtha lata ______ l 620. l .1°-
7005-72-J-------•-Chlorophenyl-phenylathar_l J)0. IU5 
86-n-7---------Fluorane __________ l JJO. IU 
lDD-O1-6--------•-Hltroani l in• , .. I 1700. IU 
534-52-.1--------4 ,6-0in it ra-2-me thylpheno 1_1 1700. IU 
86-30-6---------H-Hitroaodiphenylamine (1)_1 JJO. IU 
101-SS-J--------4-Bromophenyl-phenylather_l 330. 1u · 
118-74-1--------Hexachlorobenzene______ )JO. IU 
87-86-,---------Pentachlorophenol______ 1700. IU. 
85-01-8---------Phenant hrene · 33 0 .. I U 
120-12-7--------Anthrac•n•--------- J)0. IU 
84-74~2---------0i-n-butylphthalata_____ 3~0. I !JS- al.O 
206-44-0--------Fluaranthana________ JJO. 1u:r l 
129-00-0--------Pyrene___________ :,30. IU_ l 
85-68-?---------Butylbenzylphthalata____ J .30. IU I 
91-94-1---------l,3'-0ichlorobenzidine___ 6--70. IU. I · 
S6-S5-J~--------Benzo<a>anthrac•n• JJO. IU. I 
218-01-9--------Chryaene __________ - 33D. IU.. l 
117-81-7.;.-------bia(2-Ethylhaxyl.>phthalate_ '2.'3 +J+. J ·1 

""'u..J. ,. ·~ 117~84-0--------Dl-n-octylphthalate-- '1m, J..o-. """""-
209-99-2--------Benzo(b) f luorenthena ____ l · )30. l · 
207-08-9--------Benzo(k) Fluoranthene ____ l :,·Jo. I• 
,o-J2-e---------Banzo(a)pyrane _______ 1- JJO. I 
193-39-s--------lndeno(l,Z,l-cd)pyrene ___ l 330. 1· 
53-70-3---------Dlbenz<a,h)anthracene ____ l J~O. l 
191-24-2--------Benzo(g,h,i)perylene ____ l l30. I 

-----------------------'-------•---· 1) - - Cannot be aeparat • d fro• Diphanylaaine · c.·1,1-sl,i-
' 1.187 R FORM· l sv-2 .. 

as · 



Y6 ~ 3ur, 77.;t I 
. .- 11 1. t * C. ,J 

lP EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS -------· 
BOOX75 I 

t Name: BA'l'TELLE-PNL Contract:------- Y<t .,~-if""· 0-2.l) 

Lab Code: . ------- case No.: ------ SAS Na.:------ SDG No.:-----

Matrix: (soil/water) SOIL Lab Sample IO: 91-7815-E-l 

Sample wt/vol: 30 (g/mL) G 

Laval: (low/med) LOW 

I Moisture: not dec.0.1 dee. 0.1 

Extraction: (Sapt/Cont/Sonc) SONC 

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

Number TICs found: 4 

Lab File ID: >VA905 

Date Received: 08/08/91 · 

Date Extracted:08/20/91 

Data Analy~ed; 9/09/91 

Dilution Factor: 1.00000 

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

--------"!'--------------------,.--------.----· 
CAS NUMBER COMPOUND NAME RT EST. CONC. 

••••••-•••••a&a•• ••----•••••••c••••••••-•••• •••••a•• ••a~•===•~••• 
l. 
2. 

_:, 3. 

"'· 

123422 2-Pentanone, 4-hydroxy-4-met 
Unknown 
Unknown 
Hexanedioic acid ester 

5. _____ _ 
6. --------------

- 4.20 
4.76 
5.80 

33.83 

110000. 
3000. 

820. 
8200. 

,. ---- -------
a. ______ ------------•-L-- ---- -------9. ____________________ ---- -------

10. ------
11. ______ -------------- ----- -------
12 ·------ -------------- ----- -------
13 ·------ -------------- ----- -------
14 • ______ -------------- ------ -------
15 ·------ -------------- -----•-------
16 • ______ -------------- ----- -------
17. ______ ----------------- ----- -------
18. ______ --------------19. ---- ----"'""!""'"--20. ______ , ______________ ----- -------
21. ------
22. ______ --------------
23. ---- ---------
24. ------25. ------· 26. 
27. ------------
28. ______ --------------19· ----
JO. --------------

Q -----
~ 
~ 
~ 

J.B.. 

e... 
LL 

~ 

FORM I _SV-TIC 1/87 Rev. 

I 



( l r ,r ; ' 349"' '""7'),t) )6~. i;r,('.. · •. , 

18 EPA SAMPLE HO. 
SEMIUOLATILE ORGANICS ANALYSIS DATA SHEET -------· I I 

J Name:BATTELLE-PNL Con t_rac ts-------
, eoox,, 1 
1 ;Z(lt 'f2-S1A 34 

Lab Code:------- Caae N~.s ------ SAS Ho.I------ SDG Ho.s ------

Natrix: Caoil/wat • r) SOIL 

Sample wt/vol: 

Lab Sample ID: 91-6421-E-1 

(g/mL> G Lab Fi 1• IDs >T0105 

Laval: Clow/mad) LOW 

k Moiatura1 not dec.0.1 dee. 0.1 

Extraction: (Sepf' ✓Ccnt ✓Sonc) SONC 

GPC Cleanup: CY✓H) H pH:6.6 

Oat• Received: o,✓12/91 

Date Extracted:0,✓16✓91 

Date Analyzed: ,✓31/91 

Dilution Factor: 1.00000 

CONCENTRATION UNITS: 
CAS HO. COMPOUND Cug/L or ug✓Kg) ug✓Kg 

----------------------------------· I I 
I 108-95-2------~-Phenol · I 
l 111-44-4--------biaC2-Chloroethyl>Ethar ___ 1 
I 95-s,-e---------2-Chlorophanol _______ l 
I 541-73-1--------1,3-0ichlorobenzene _____ l 
I 106-46-7--------1,4-0ichlorobenzene _____ l 
l 100-51-6--------Benzyl_alcohol _______ l 
I 95-50-1---------1,2-0ichlorobenzane _____ l 
l 95-48-7---------2-Methylphenol _______ l 
I )9638-32-9------biaC2-chloroiaopropyl)ether_1 
I 106-44-5--------4-Methylphanol - l 
I 621-64-7~-------H-Hitroao-Oi-n-propylamine_l 
l 67-72-1---------Hexachloro• thane ______ l 
I 98-95-3---------Hitrobenzane ________ l 
I 78-59-1---------Iaophorona _________ , 
l 88-75-5---------2-Hitrophenol ________ l 
l 105-67-9--------2,4-0imethylphenol _____ l 
I 65-85-0---------Benzoic_acid ________ l 
l 111-91-1~-------biaC2~Chloroethoxy)mathana_: 
l 120-83-2--------2,~-Dichlorophenol _____ l. 
l 120-e2-1~-------1,2,4-Trichlorob• nz• ne ____ 1 
I 91-20-3---------Naphthalene _________ l 

106-47-8--------4-Chloroaniline _______ l 
a,-68-3---------Haxachlorobutadiene _____ l, 
59-50-7---------~-Chloro-3~methylpheno1 ___ 1 
91-57-6---------2-Methylnaphthalena _____ l 
,,--4,-~---------Hexachlorocyclopentadiena_l 
88-06-2---------2,4,6-Trichlorophenol ____ l 
95-95--4---------2 , 4,5;...T;-ichlorophenol ____ l 
91-se-,---------2-Chloronephthalene _____ l 
88-7~-4---------2-Hitroaniline _______ l 
~31-11-J--------Oimethylphthalate ______ l · 
2.08-96-8--------Acenephthyl•n•-------·J 
606-20•2~-------2,6-0initrctoluene _____ J 

330. 
330. 
330. 
330. 
:,_:, 0 • 
330. 
no. 
:130. 
330. 
330. 
330. 
330. 
330. 
330. 
330. 
3.30. 

1700. 
330. 
,-,o. 
330. 
330. 
330. 
330. 
330. 
330. 
330. 
J30. 

1700. 
no. 

1700. 
3.30. 
330. 
330. 

l 
lU.. 
IU. 
IU 
IU 
I.U. 
IU 
IU 
lU, . 
IU 
IU 
I LJ._ 
I U.. 
IU 
I U.. 
IU 
l U-
l U. 
1 U. 
Ill-
IU. 
IU-
1-W-
,u. 
lU-
IU-
l U-
l UA 
IU .. 
IU . 
IU. 
IU.. 
IU. 
I U-
I -----------------------'-------

I · 
I -
l -
I -
I . 
I 
I\AJ.. 
I . . ,~ 
I 
I -
I ~ 
I -
I ,-,-
I -
I 
1 

FORM I SQ-1 
91) 

C:,1113/f~✓- 8 7 Rev. 



£ ii 3u9~, •r:i; 
>ll! ·1 t t:.11: EPA SAMPLE HO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET -------· l I 

J ~ Hame:BATTELLE-PHL 
l BOOX77 _.1 •Ziu -fl"'5";J"A- 3::,.,~ Contracts------~ 

-•b Codes------- Ca•• No.:------ SAS .Ho.:------ SDG Ho.a ------

"atrix& (aoil✓water) SOIL 

Sample wt/-.,ol1 30 

Clow/med) LOU 

~ Moiature: not dec.0.1 

Cg✓mL) G 

dee. 0.1 

Extraction: CSepf/Cont ✓Sonc) SONC 

GPC Cleanup: CY/H) H pH:6.6 

CAS NO. COMPOlJNO 

Lab Sample IDs 91-6421-E~1 

Lab Fi le 10: >TD105 

Data·Extracted:07/16✓91 

Date Analyzed& 7✓,1/91 

· Dilution Factor: 1. 00000 

CONCENTRATION UNITS: 
(ug✓L or ug ✓Kg) ug ✓Kg Q. 

----------------------------------· l I 
I 99-09-2---------,-Nitroanjline 1700. 1-tt-
l 83-32-9---------Acenaphthene 330. IU 
l Sl-28-S---------2,4-0initrophenol 1700. 1-U-
I 100-02-7--------4-Nitrophenol 1700. ltt-
1 132-64-9--------0iben%ofuran 330. IU 
I 121-14-2--------2,4-0initrotoluene 330. IU 
l 84-66-2---------0iethylphthalate 330. IU 
I 700S-72-J-------4-Chlorophenyl-phenylether_ 330. IU · 
I 86-73-7---------Fluorene :J'J0. I U . 
I 100-01-6--------4-Nitroaniline 1700. ltf-
1 SJ4-S2-1--------4,6-0initro•2-methylphenol_ 1700. IU 

86-30-6---------N-Hitroaodiphenylamina Cl)_ 330. IU 
101-SS-3--------4-Bromophenyl-phanylether_l ·JJ0. IU 
118-74-1--------Hexachlcrobenzene ______ l 330. IU 
87-86-S---------Pentachlorophanol ______ l 1700. ,·u 
BS-01-8~--------Phenanthrene . l 330. IU 
120-12;..7--------Anthracene _________ l 330. IU 
84-74-2-;..--------0i-n-butylphthalata _____ l. '%:Z -~ l J _ 
206-44-0~-------Fluoranthana ________ l 330. IU 
129-00-0•-------Pyrana 330. IU. 
8S-68-7~--------8utylbenzylphth•l•~• 330. IU 
91-94-1---------3,3'-0ichlorobanzidine · 670. IU.. 

· S6-S5-)---------Banzo(a)anthracana 330. IU.. 
- 218-01-9--------Chryaan• 330. l U. 

11,-e1-7--------bia<2-Ethylh••yl)phthalate_ 330. IU-
1-- 117-84-0--------cn-n-octylphthalate -~ -~l1~ 1--ae--
l 205-99-2--------Benzo<b>,luoranthane 330. IU.. 
l 207-08-9--------B•nzo<k)fluorenthen• 330. IU-
l - 50-)2-8---------BenzcCa)pyran• 330. IU-
l 193-)9-5--------Indano<l,2,3-cd)pyr•n• 330. IU.. 
I 153•70-J---------0·1banz<•,h>anthracena 330. IU. 
l 191-24-2--------Banzo<g,h,i)par~l•n• 330. IU.. 

l 
I u:r 
l 
l\.(.j ·~ I 
l 
I 
l 
I 
I\Jj 
l 
I 
I 
l 
r 
I 
l 
I 
l 
L 

'~---------------------- -------'---( 1.) - C.nnot ba aaparated from Oipheny _lamine . 

FORl1 I SV-2 

9L 

1-1thl1t-J,;-
1~a 7 Rev . 



06 :I 340~, ?7~tll / I l/<11( ... ,.JI 

1F EPA SAMPL.E HO. 
SEMIVOL.ATILE ORGANICS ANAL.VSlS CATA SHEET 

TEHTATlVEL.Y lOEHTlFlEO COMPOUHOS ,-------i 
' \ 
ub Hame:SATTEL.LE-PHL. Cont'racts------- . l2TJl,~??;,4 30-21 
Lab Code: ------- C'aa• Ho·.: ------
r1atrix: (aoil/wat • r) SOIL 

Sample wt/vols 30 Cg✓rnL) G 

L.ev• 1: Clow/med) L.OW 

~ Moiatura: not dec.0.1 dee. 0.1 

Extraction: (Sepf ✓Cont ✓Sonc) SONC 

GPC Cleanup: CY✓H) H pH:6.6 

Humber TlCa ·round: 2 

SAS Ho.I------ SOC. Ho • : ---.---

Lab Sa~pl• 10: 91-6421-E-1 

Lab Fi 1• IDs >T01O'5 

Oat • Recai~ed: o,✓12✓91 

Oat • Extracted:07✓16/91 

Date Analyzed: ,✓Jl/91 

Dilution Factors 1.00000 

CONCENTRATION UNITS: 
<ug ✓L. or ug/Kg) ug/Kg 

CAS NUMBER 
,. 
I COMPOUND NAME RT EST. CONC. Q 

• 

•----------------,--------------------~-------,-------- -------------1-----1 1. !Unknown I 4.15" zeoo J 
2. 123422 12-Pentanone, 4-hydroxy-4-matl 4.38 49000. .l8A ,. !Unknown I 15 :. 04 1900. .le-

I 4. !Unknown I '5.34 :S:90. -l 
I a;. I I 
I 6. I 
I ,. I 
I 8. I 
I 9. I 
I 10. I 
I 11. I 
I 12. I I 
I 13. I I 

14. I .I 
15. I I 
16. I I 
17. I . I 
18. I I 
19. I I 
20. J I 
21. I I 
22. I I 
23. 

·' 
I I 

24. I I I 
2s. I .. . I 
26. I I I 
27. I I I 
a. I I 

,9. I I 
J 0. I I 

I J 

... 

FORM l SV-TtC .. - 1✓8, Rav. 

gz-
----

I 

I 

I 

I 



:r~:)~1 ()6 113t 9~, ' ,~,s •a• s•vp ... NO. ,·=:··-.:~!'~; I ?r.->:-i ./ u , .. 1.-J ... A ftA .... ! .. :;·•,'j1 • .• -~OU.'l'I~ ORGANICS AHALYIII DATA SREft I B015H1 -i . . . -~-
;.:l :, -_~1 ~ Waae:BA'l"l'ELLZ-PHL

0 

contract: '2/ig ... a-.soe zt-~-S ~ : 
{ • s t••~AIJI ·.-< ·: ' :_ ·;:i I.ab COdet --- ca •• Ko. t --- SU Ho. I SDG Ho. I ------ ~:·::~•.i..: 

J, . · .. it K&trix: (aoil/vater) SOIL Lab sample m: .t2•351-!-1 ;:_· :·:; •= 

~ .. :·: Suple wt/vols 21.7 (9/• L) G t.ab Pile %DI >XC405 ~ . .'!-
.. "!· • .,, •• • • .. •• 

.• . . -· Leval: (lov/med) LOW Data Received: 10/11/91 .-' 

.• 

:· .. 

I Moisture: not dec.3.4 

Extractio~: (Sepf/Cont/Sonc) 

CPC Cleanup: (Y/N) H 

dee. --

SONC: 

pK:1.5 

Date Extracted:10/17/91 

Data.Analyzeds 11/24/91 

Dilution Factor: 1.00000 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(u9/L or uq/Xq) u9/X9 

108•95-2--------Phenol 350. 
111•44-•-•------bia(2•Chl0r0ethyl)Ether 3!50. 
95•57•8•--------2-chl0rophen0l 350. 
5•1•73•1--------l~l-Dichlorobenz•n• l!50. 
106•46•7--------1,•-Dichlorobenzene 3!50. 
100•51•6--------Benzyl_alcohol 3!50. 
9!5•50-1---------1,2-Dichlorobenzene 350. 
9!5•48•7---------2-Methylphenol 350. 
396ll•l2•t------bia(2-chl0r0ia0prcpyl)ether_ 3!50. 
106-•• -s--------•-Methylphenol 350. 
621•6•-7---~----N-Nitroao•Di-n-propylamina_ 350. 
67•72-1---------Hexachloroethane 350. 
98•95•3---------Nitrobenzen• 350. 
78-59•1•-------Iaophoron• 350. 88•75•5---------2-Hitrophen0l 350. 
105•67•t--------2,4•Dimethylpheno1 350. 
65-15-0---------B•nzoic acid 1700. 
111•91•1--------bi• (2-Chloroethoxy)methane_ 3!51, 
120-a3-2--------2,,-oichlcrcphenol , 350. 
120-a2-1--------1,2,4-Trichlcrobenzana 3!50. 
91-20-l--------Naphthalen• 350. 
106-•7-a--------•-Chlorcanillne 350. 
87•68•l---------Hexachlorobutad1•n• 3!50. 
51•50•7••-------•-Chloro•l•methylphenol 350. 
91-57•6---------2-Methylnaphthalene 350. 
77•47•4---------H•xachlorocyclopentadiene_ 350. 
aa-0,-2---------2,4,6•Trichlor0phen0l · 350. 
95•95-4------2,4,5-Trichlorophenol 1.700. 
91•51•7••-----2-chloronaphthal•n• 350. 
11•7•- •--------2-Nitrcanilin• 1700. 
lll-11•3--------Dimethylphthalate 350. 
208•96•8•------Acenaphthyl•n• 350. 
,0,-20-2----~•2,6-Dinitrotolu•n• 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 

Lcr 

FORM l SV-1 1/17 Rev. 

. I 
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.. 

• J 
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:.:t, ~. -;J 
~- • •.'i 

96 ij 3lt9;' .. i!7~)6 
1c. SPA IAKPt.E HO. .. ,, 

,~- ~ ·:. ·1 . 
• IEKIVOI.ATIL& OJlCANlC:S AHAl.YSIS DATA SHll'l' -------· 

l71~}";e. a-ls contract:----~ i. '.r Lab Hue&BA'l"l'!:LLZ-PKL , _ 

·."· · .·:.: Lab Code: --- caaa ·No.s -·-•-·--! • . . • SDQ Not : !f_fJ:,.J""I, 1/f' 
-a·· ,t· . 

,.·.• ·: ··-.· 
_ ... ,~ . 

-·1 . r:; . . 
~ . ~-, ... ,._ 

! . 
.. . . 

Matrix: (aoil/vater) SOIL 

luple wt/vols 21.7 (9/IIL) G 

Level: (lov/aed) LOW 

I Moiatures not dec.l.4 

lxtractions (Sapf/Cont/Sonc) 

dee. -

Lab Saapla IDI t2•l58•E-1 
• 

Lab Pila ID: >XC405 

• GPC Cleanup: (Y/N) If 

IONC 

pH:1.5 

Data Received& 10/11/11 

Date Extracted:10/17/11 

Date Analyzed: 11/24/11 

Dilution Factor: 1.00000 

,·. 

, , .. .. 
.. ,. 

•. 

. 

' 

CU NO. CCHPOUHD 
C0HCEHTRATION UNITS& 
(WJ/L or u9/X9) u9/X9 

99•09•2--------l-Nitroanilin• -
83•32•9---------Acenaphth•n• 
51•28•5---------2,4-DiAitrophenol 
100-02-1--------4-Hitrophenol 
132•64•9•-------Dibenzoturan 
121•14•2·•------2,4•Dinitrotoluane 
84•66•2---------Diathylphthalata 
7005-72-3•------4-Chlorophanyl•phenylather_ 
86•73•7---------Fluorene · 
100-01-,------•-4•Nitroanilin• 
534-52•1--------4,6•Dinitro-2-mathylphanol_ 

· 86•30•6--------N•Nitrosodiphenylamine (l)_ 
101•55•3•-------4•Brcmophanyl•phenylether_ 
118•74•1•-------H•xachlorobenzene 
87•86•5---------P•ntachlorophanol 
15-01-1---------Phenanthr•n• 
120-12•7•-------Anthrac•n• 
14•74•2---------Di•n-butylphthalata 
206•44•0•-----Fluoranth•n• 

a 

121-00-0--------Pyr•n• 
85•68•7---------Butyl~•nzylphthalata 
91•94•1-•-------l,3'-Dichlorobenzidin• 
56•55•3---------Banzo(a)anthracane 
211-01-1--------Chry••n• 
l17-81•7•--~----bia(2-Ethylhaxyl)pbthalate_ 
117•84•0•-----Di•n-octylphthalate 
205-19•2•-------aenzo(b)fluoranth•n• 
207-01•9•-------B•nso(k)fluoranthene 
50•32•1------B•nzo(a)pyrene 
1t3-ll•5-------Indeno(1,2,3•cd)pyrena 
53•70•3------Di~•nz(a,h)anthracene 
191-24•2--------B•nzo(9,h,i)perylena 

(1) - Cannot ~e separated trom Diphenylaaina 

FORM I sv-2 

-., . ... . ' 
. . . ... ·= : . .. ... . 
·" ·:. ·:_-.· · .... 
. .. ~ 

. .,. .. ., .· .... 
; .:.# 
•··.· ...... . . , 

• 

.. ... 

1700. 
350. 

1700. 
1700. 

350; 
350. 
350. 
350. 
350. 

1700. 
1700. 

350. 
350. 
350 • 

1700. 
350. 
350. 
410. 
350. 
350. 
3!50. 
700. 

. 350. 
350. 
350. 
350. 
350. 
llD. 
350. 
350. 
350. 
350. -

., .·· 
~, .. ··:, 

.~ : ·\1iiuli~ 
' . 

. . ... . 
:O"l. ': .•.. .. : . 
. • . . 
• • •. ~ c· 
~ t ·•.~' 

Q . 
--- u.r 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
a LL 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
U-
u 
u 
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:;f j 96 ij 349? .. :0~17 - UA SAMPLE NO. 
~ _., ·.·:: • . • SEKIVOU.TILZ ORGANICS AHAt.YSII 0ATA SHEE'l' 
~~ . . :=; 'l'EH'l'ATIVEt.Y IDENTIFIED COKPOUHDS 

~- ·4 ~ Haaa:BAT'l'ELLZ-PNL· - contrac:t:---- I 8015Hl_ -i 
'21'1 :?$--.506 '1<t -Jl>.5 

_.,. 
, · 
-.. 

1. . ~ 
• . : 

. ·:4 

. -::'.i Lab C:odet --- c:&•• Ko. I • ----- SAS Ko. I -- ---
~ , ... ,. ... # 0V 

Sl>G llo .•a ~--•• r 
·~ . 
~ Matrix: (aoil/vatar) SOIL 
1 
; Supla vt/volt 21. 1 

Level: (lov/aad) LOW 

(9/IIL) a 

I Moiatura: not dac.3.4 

Extraction: (Sept/Cont/Sonc) 

dee. --

SONC 

C.PC Cleanup: (Y/N) K pH:1.5 

Number TIC• found: 4 

CAS NUMBER COMPOUND NAME 

.. Lal» lampl• %DI t2-l51•E-1 
• 

Lal» Pila %DI >XC405 

Date Racaivadz 10/11/tl 

Date Extractad:10/17/91 

Date Analyzed: 11/24/91 

Dilution Factor: 1.00000 

CONCENTRATION UNITS: 
(uq/L or u9/X9) u9/K9 

R'l' EST. CCNC. Q 

---------------- ---------------------------- -------- ------------- -----1. Unknown 4.Jt 1300. ,H--

2. Unknown 5.36 390. _....,__ 
J. 791216 Phosphine oxide, triphanyl• 34.65 J4O. -,ff--

4. Unknown 5.11 710. .. 
5. 
6. 
7. -a • . ,. 

-
10. 
11 • . 
12. 
13. -u. 
15. • 
16. ·-
17. -11. 
lt. 
20. -21. -22. 
23. . 
24. 
25. 
26. 
27. 
21. 
21. 
JO. 

. 

FORM I SV•TIC 1/17 Rav • 

----

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

93 

. •. 
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96 ~ 3~9? .. 27:)8 
• 

18 
• SEKIVOIATILZ ORc:AHICS AHALYSIS DATA SHEET 

Contract:•--···• 

DA SAMPLE NO. 

-------· I 801501 ·1 
Z(4?t3-S06 15,j-1~5 

C&•• Ho.a -- IA.I ~~. I -••--•--
8Da KO-. I /J __ (,ljl-#,' ~ 

~ Sample %DI 12-306-E-1 
•aapla lfVvol1 20., (9/111.) G • 

~ Pile %D1 >xc,ot 
Levels (lov/aad) LOW 

I Moiature1 not dac.2 

Extractions (lepf/Cont/Sonc) 

dee. -

SOHC: 

pHal.5 

Date Racaiveda 10/01/tl 

Date zxtractedsl0/17/91 

Date Analyzed: 1112,111 

Dilution Factor: 2.00000 GPC Cleanups (Y/lf) II 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
("9/L or UCJ/K9) u9/1C9 

101-95•2--------Phenol 170. 
111-•4••--------bia(2•Chloroethyl)Ether '70. 95-57-a-------2-Chlorophenol '70. 
541•73-1--------l,l•Dichlorobenzene '70. 101-•6-7--------1,4•Dichlorobenzene 670. 100•51•6•-------Benzyl_alcchcl 670. 95-50-1---------1,2-Dichlurobenzane 670. ts-,1-1---------2-Kathylphenol 670. 
lt6l8-l2-t------bia(2•chloroiaopropyl)athar_ 670. 106-•4•5--------••Kathylphanol 170. 
621-64•7-------N-Nitroao•Di-n-propylamlne_ 670. 67-72-1-------Hexachloroethane 670. tl-95•3-------•Hitrobenz•n• 6'70. 71-51-1---------Iaophorone 670. 88•75•5-------2-Hitrophencl 6.70. 105•67•t--------2,4-D1methylphenol 670. 65-85-o---------B•nzoic acid 3400. 
111•91-1-----bia(2•Chloroathoxy)~ethane_ 670. 120-aJ-2------2,4-Dichlorophenol 610. 120-12-1------1,2,4•Trichlorobenzena 670. 11-20-l--------Naphthalena 670. 106•47-1-------•-Chloroanilin• 670. 87•68•l---------H•xachlorobutadi•n• 670. 51•50-1---------••Chloro-l-mathylphanol 670. 91•57•6-•-------2-Mathylnaphthalane no. 77••7-•------Hexachlorocyclopantadiene_ 6'70. 11•06-z--------Z,4,6•Trichlorophenol 670. t5-t5•4------2,4,5•Tric:hlorophenol 3400. t1-s1-1-----2•Chl0ronaphthalene 6.70. 11•74-4•-----Z•Nitroanilin• ·3400. 
131-ll•l-------Dimethylphthalate 610 • . 201-96••-------Acanaphthylane 670. 606-z0-2----2,,-01nitrotolu•n• 670. 

Q 

. 
11 D 
1 D 
1 D 
1 t D 
1 t D 

:1 D 
1 D 
1 D 
1 D 
1 D 

'1 D 
II D 
1 D 
1 D 
1 D 
\ D 

H 
l1i D 

~g 
q D 
V-D 

~ ~ 

H 
D 

,_ 
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96 ii 3Lt9? ~~])9 DA SAKPLZ NO. 

! • 

• • IEKIVOt.A'l'ILZ 0Rc:AHICS ANALYSIS' DA'1'A SHEJ:"l' 

eont:raata-- I 8015~1 . i ;----, .. : 
z,<o-5-506 1sAs -l7-1S: . ; 

soa Mer. 1 -4-u.:~ 14 · I;_/ · ·:? t.l:a COdaa -- CA•• No.a --- SAS 110.1 
.,. . . 

Katriz: (aoil/vatar) SOIL Lab 8aapl• %DI 12-201-s-1 · ,~ '.'; 
. . . . . ., ; . . ; 

Lab l'ile %DI >XC409 j -:.,:,· ·· lupla vt/vola (CJ/IIL) a· 

i.vala (lov/aed) Data Received: 10/01/tl 

I Moi•turat not dao.l dao. - Date btractad:10/17/91 

Extraction: 

GPC: Cleanup: 

(Sapt/Cont/Sonc) 

(Y/N) 11 · 

SONC: 

pH:,.S 

Data Analyzed& 11/24/91 

Dilution raatort 2.00000 

CAS NO. C:OMPOUND 
CONCENTRATION UHI~!a 
(uc;/L or u9/K9) u9/Kg 

11-01-2-----•l•Nitroanilin• 3400. 
13•32•9•--------Acanaphthena 670. 
51•21•5---------2,4-Dinitrophenol 3400. 
100-02-1--------4-Hitrophenol 3400. 
ll2•64•t•------•Dibenzofuran 6"70. 
121•14•2•-------2,4•Dinitrotoluen• 670. 
14•66•2-----••Diethylphthalate 670. 
7005•72•3•-----•4-Chlorophanyl•phenylether_ 670. 
16•73•7--------Fluorana 670 • 
100-01-,------•4•Hitroanlllne 3400. 
5l4-52•1•-----4,6•D1nitro•2-methylphenol_ 3400. 
16•l0•6------N•N1troaodiphenylam1n• (l)_ 670. 
101•55•l•------4•Bromophenyl•phanylathar_ 670. 
111•74•1-----•Hexachlorcbenz•n• 670. 
17•86•5•-------Pantachlorophenol ! 3400. 
15-01-1-------Phananthr•n• 670. 
120-12-1----Anthrac•n• ,10. 
14•74•2-••-----•Di•n•butylphthalata 740. 
206-44•0••----rluoranthene -. ... 670. 
121-00-0-------•Pyran• 670. 
as-61•7•-----autylbenzylphthalate 670. 
91-t4•1•---l,3'•Dichlorobenzid1na 1300. 
56•55•3••----•Banzo(a)anthracana . 670. 
218•01-t••---•Chryaan• 670. 
117•81-7--•--•bi•(2•Ethylhexyl)phthalata_ ,,o .. 
111-14-0-----01-n-octylphthalata 47. 
205•99•2•-------aanzo(b)tluoranthana 670. 
201-01-1-----Banzo(k)tluoranthana 670. 
50•32••---aenzo(a)pyrane 670. 
lt3•3t•S•---•lndeno(1,2,3•cd)pyran• 670. 
53•70•3•----•Dibenz(a,h)anthracene 670. 
1t1•24-2•--Banzo(9,h,i)paryl•n• 6.70. 

Q 

t~ 
U D 
U D 
U D 
U D 
U D 
U D 
U D 
~ D 
lJ D 
lJ D 
~ D 

; ~ 
U. D 
iJ D rg_ 

p . ·• 
D-
D 

- D ·-....--
J D 
r D 

1 D 
& • D 
1 D 
LD 

-~ 
u F 

. rt:1-
I 
I 
l 

J_ 
J 
~ 

l 
(1) - cannot~• aeparatad fro• D1phanylam1n• 

FORM I sv-2 1/17 Rev. 
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96 ~ 349~' .;~7'-to 
·1p UA IAMPt.E NO. 

v~->~·:
1
1 

t-~ ::·. 
·,.'- ;I 

• IDIVOLATILI ORCAHICS ANALYSIS DATA SHUT 
TEH'l'ATIVELY IDEH'l'IFIED COKPOUNDS 

Lab Naaa11A'l'TELLZ•PHL C:Ontract:--

IU. lfo.1 

I 
. 

8015 t 21w-,e;5DB ,;-J-11,s 
~~--i·X"! .. . . ·,., .. . ' 
-:~ .. ~1 

Lab ·Coda1 ca•• · No.a 

Kauix1 (•oil/Vatar) SOIL 

.. · · : -~ lupla vt/vol a 30.1 (9/aL) C: . 

'Lavala (lov/aad) LOW .. 
.: I Moi• turas not dac:.l dee:. -

btraction1 (Sapf/Cont/Sonc) SONC 

C:PC Cleanup: (Y/11) H pH:6.5 
_., 
' 

NWDl:)er TICS found: 10 

CAS NUMBER CCM~UND NAME 

8DC: Md'. a a_,.!,J;J::'f' 1fiv 

Lab Supl• ms 12•306-E•l 
• 

Lab Pila %DI >XC401 

Data Racaivad: 10/01/91 

Data btractad:10/17/91 

Data Analyzad1 11/24/91 

Dilution Factor: 2.00000 

CONCENTRATION WITSt 
(u9/L or u9/X9) ug/Xq 

JlT EST. CONC. 

. 

Q 

---------------- ---------------------------- -------- ------------ -----1. Unknown 4.37 1600. -J,&-

2. Unknown 5.34 400. .,;a-
3 • . Unknown 5.62 310. J ... Unknown Alkana 12.51 3:10. J 
!5. Unknown Alkana 13.17 410. J 
6. Unknown Alkana U.76 460. J 
7. Unknown Alkana 15.'7l 420. J 

•• Unknown 11.56 1600. J 
9. 711286 Phoaphin• oxide, triphanyl• 34.64 430. .J,&-

10. Unknown s-.10 HO • . a-
11. 
12. -u. -u. -15. . -16. -17. -18. -19. -20. -21. -22. -2l. -24. 
25. 
26. -
27. -
28. -2,. -
lO. . ---

lA 
u 

~ 

FORM l SV-TlC 1/17 Rav. 
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9 6 ii 349? .. ,~7tl I 
lB EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET -------· 
B015K3 

, , f ·,ame: BATl'ELLE-PNL contract:----- ,, . ,~o ft,~? 5 
• .. 

.ab Code:------- case No.: ----- ~ SU No.:------- S00 No.: f9 

atrix: (• oil/water) SOIL Lab Sample ID: 92-921-E-1 

·ample wt/vol: 30.1 (CJ/mL) c; Lab Fila ID: >XC509 

evel: (low/med) LOW 

Moisture: not dac.4.7 

xtraction: (Sept/Cont/Sonc) 

PC Cleanup: (Y/N) N 

dee. --

SONC 

pH:7.5 

Date Received: 10/23/91 

Data Extractad: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. 
95-57-8---------2-Chlorophenol 350. 
541-73-1--------1,3-0ichlorobenzene 350. 
106-46-7--------1,4-0ichlorobenzene · 350. 
100-51-6--------Benzyl_ alcohol 350. 
95-50-1---------1,2-oichlorobenzene 3-SO. 
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-Di-n-propylamina_ 350. 
67-72-1---------Hexachloroathana 350. 
98-95-3---------Nitrobanzana 350. 
78-59-1---------Isophorona 350. 
ea-1s-s---------2-Nitrophenol . 350. 
105-67~9--------2,4-0imethylphenol 350. 
65-ss-o---------Banzoic acid l:.700. 
111-91-l--------bis(2-ciiloroethoxy)methana_ 3·50. 
120-83-2--------,,4-Dichlorophanol 3·50. 
120-s2-1--------i:,2,4-Trichlorobenzena 350. 
91-20-3---------Naphthalene 3.50. 
106-47-8--------4-Chloroanilina 350. 
87-68-3---------Hexachlorobutadiena 3-SO. 
59-50-7---------4-Chloro-3-methylphenol 350. 
91-57-6---------2..-Hathylnaphthalene 350. 
77-47-4---------Hexachlorocyclopentadiane_ 3'50. 
88-06-2---------2~4,6-Trichlorophenol 350. 
95-95-4---------2; 4,5-Trichlorophenol · 1100. · 
91-ss-1---------2~chlor0naphthalene 350. 
88-74-4---------2-Nitroaniline L700. 
lll~ll-3--------0imethylphthalate 330. 
208-96-8--------Acenaphthylene 350. 
606-20-2--------2,6-0initrotoluene 350. 

tr 

i 
tJ 
Q 
0 
'U 
u 
u 
µ. 
u 
u 

~ 
u. 
l1 u 

! 
d 

~ 
u 
u 
u. 
U-
tJ 
0 
u 
tL 

-. 

• 

i 
I 

' . ! 
i 

" 
FORM r sv-1 . 
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96 ii 3l~9? .27ll2 
lC EPA SAMPLE NO. 

• SEMIV0LATILE ORGANICS ANALYSIS DATA SHEET 

J., _ ue: BATTELLE-PNL contract:-------
1-2-810-4,:_!_, ~-3-c..-;,-· _-Js 

lb Code:------- case No·. : ------ SAS No. : --- SDG No.: f9 

1trix: (soil/water) SOIL Lab Sample ID: 92-921-E-1 

mple wt/vol: 30.l. (g/mI.) G I.ab Fila ID: >XC509 

!Val: (low/med) LOW 

Moisture: not dac.4.7 

ctraction: (Sepf/Cont/Sonc) 

dee. --

SONC 

pH:7.5 

Data Received: 10/23/91 

Date Extracted:10/30/91 

Data 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. 
51-2&-s---------2,4-Dinitrophenol 1700. 
100-02-1--------4-Nitrophenol 1.700. 
132-64-9--------0ibenzoturan 350. 
121-14-2--------2,4-Dinitrotoluene 350. 
84-66-2---------oiethylphthalate 350. 
7005-72-3-------4-Chlorophenyl-phenylether_ 3.50. 
86-73-7---------Fluorene 350. 
100-01-6--------4-Nitroaniline 1.700. 
534-52-1--------4,6-0initro-2-methylphenol_ 1.700. 
86-30-6---------N-Nitrosodiphenylamine (l)_ 350. 
101-55-3--------4-Bromophenyl-phenylether_ 350. 
118-74-1~-------Hexachlorobenzene 350. 
87-86-s---------Pentachlorophenol 1.700 • 

. 85-01-e---------Phenanthrene 350 • 
. 120-12-1---~----Anthracene 350. 
84-74-2---------01-n-butylphthalate 580. 
206-44-o--------Fluoranthene 3"50. 
129-oo-o--------Pyrene 350. 
85-68-7---------Butylbanzylphthalata 3S0. 
91-94-1---------3,3'-0ichlorobenzidine 700. 
56-55-3---------Benzo(a)anthracena 3.50. 
211-O1-9--------Chry• an• 350. 
117-81-7--------bis(2-Ethylhexyl)phthalata_ 3'50. 
117-84-o--------Di-n-octylphthalate 350. 
2O5-99-2--------Benzo(b)fluoranthene 350. 
2O7-O8-9--------Benzo(k)tluoranthane . 350. 
50-32-e---------Benzo(a)pyrene 3'50. 
193-39-5--------rndeno(l,2,3-cd)pyrene 3.50. 
53-70-3---------Dibenz(a,h)anthracen• 350. 
191-24-2--------Benzo(g,h,i)perylan• . 350 • . 

Q_ 

I 
I 
u µ 
V g 

I 
-B-

o_ 
u. 
U-u_ 
u. 
u 
o: 
U~ 
u. 
u~ 
u. 
u 
u 
U-

• 

.I 
I 
; 

I 

, 
I 

(1) - Cannot De separated from Diphenylamine 

FORM I . SV-2 '-,-ll({i(q'1, 1/87 Rev. 
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qt, ll 349} cs27l'l3 
,IV l.F EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS -------· 

I B01SK3 -1 ,· 
~• me:BATTELLE-PNL Contract:------ '2.l(p ,A.,~ c., t~ _,~,.s 

• 
\b Code:------- case No.:------ SAS No~:---- SDG No.: 9 

,trix: (soil/water) SOIL 

.mple wt/vol: 30.1 (q/mL) a 

,ve·l: (low/med) LOW 

Moisture: not dec.4.7 

traction: (Sept/Cont/Sonc) 

c Cleanup: (Y/N) N 

umber TICs found: 4. 

dee. --

SONC 

pH: 7.5 

Lab Sample ID: 92-921-E-1 

Lab Fila ID: >XC509 

Date Received: 10/23/91 

Data Extractad:10/30/91 

Date Analyzed: 11/25/91 

Dilution Factor: 1.00000 

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

---------------.... --------------------------------------------------,,-----· 
CAS NUMBER I COMPOUND NAME I RT I EST. CONC. - ------------·---------------------------,--------,-------------1. 
2. 

6-. 
7-. 
a. 
9. 

LO. 
ll. 
l2., 
1.3. 
1.4. 
1.5. 
L6. 
1.7. 
1.8. 
1.9. 
?O • 
?1. 
?2. 
?3. 
?4. 
?5. 
?6. 
?7. 
?8 
?! 

I 

Unknown 
Unknown 
Unknown 
Unknown 

., . 

4.37 
s·. 09 
5".32 

19.46 

l..700. 
790. 
770. 
430. 

-·-- (..{ 
lA 
l.>, 

FORM I' SV-TIC-

86-
'1·ll((1,('1-v 

1/87 Rev. 
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10 EPA SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS_OATA SHEET 

I 
. Lab Name: Battelle PNL Contract: 

I BOOX75 
12/tp-6- '1'111- I 

Lab Code: PNL Case No.: SAS No.: SOG No.: 4 
,~-~(> 

Matrix: (soil/water) SOIL Lab Sample ID: 91-07815-P-l 

Sample wt/vol: 30.0 (g/mL) G Lab File ID: ------

Level: (law/med) LOW 

-1 Moisture: not dee. 4.0 dee. ----

Extraction: (SepF/Cant/Sanc) Sane 

GPC Cleanup: (Y/N) N 

CAS NO. 

pH: 6~4 

COMPOUND 

Date Received: 08/08/91 

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 I I 
I 319-84-6--------alpha-BHC _______ I 8~0 IUJ I 
I 319-85-7--------beta-BHC_~ ______ I 8.0 IUl I 
I 319-86-8--------delta-BHC_,.,._...--...-___ I 8~0 IU I 
I 58-89-9------·---gamua-BHC (Lindane) ___ I 8~0 IU .. ..L 

.. 76-44-8---------Heptachlar I 9,8 ~ ~ 
309-00-2--------Aldrin ___ -_-_-_-_-_;-_ -_ -_ -_ -_-_-_I (.,.f.p a.~ IYj" I 
1024-57-3-------Heptachlor ep0x1ae 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•-----Endasulfan 11 16.0 IU I 
72-54-8---------4,4' -DOD 16.0 I U • I 
1013-07-8-------Endosulfan sulfate 16.0 IU I 

. 50-29-3---------4,4' -DDT . 16.0 l U I 

. 72~43-5---------Methoxychlor 80.0 l U 
53494-70-5----•-Endrin ketone 16.0 tU 

I 5103-71~9-·-----alpha-Chlordane 80.0 lU 
l 5103-74-2-------gama-Chlordane 80.0 lU 

I 12674-11·2----·-Arachlor•lOl6_____ 80.0 IU 
I 11104-28-2------Arochlar-1221 80.0 tU 

l 8001-35-2-----•-Toxaphena · I 160.0 IU 

I 11141-16-5------Arochlor-1232 90.0 lf 
53469-21-9------Arochlor-1242 I 80.0 IU:f 

I 12672-29-6------Arochlor-1248 I 80.0 IUj 
I 11097-69-1------Arochlor-1254 I 160.0 IU 
I 11096-82-5------Arochlor-1260 II l&O.O I U I _____ I __ 

FORM I PEST 

99 

1/89 Rev. 



,. 

• 
q6·· ii 34g:·, ·,7u5 
,, H J J ~~ !,..i• 'I 

1D 
PESTICIDE ORCAKICS AHALYSIS DATA SBZE'l" 

EPA !A.'fPrt:lft'. r' b-f> -s-:r i 
1.&b Haa•a Battelle-PNL cont.rac:1:z - - -

I 800X77 I t ______ , 

Lall COd•a ca •• Mo.1 -.- - SAS Ho.i - · - -
~c- ~.,, 

SDG No.a 3 •~ -- - ~-
xat.ra: (aoil/vater) soil 

supla vt/vol1 30.3 (9/at.)_i_ 

Lab saapl• ma 91-E421-P-l R 

Lab Pile %DI 

Lavell (lov/aad) ..Jmt 
I Maiatur•a not: dee. 5.3 dee. - - -

Date Raceivada 7/10/91 
Data btra~: 10/30/91 - . . 

ZXtnction: (SepP/Cont/lonc) Sons; 

C:PC Cleanup: (1'/M).a_ plla~ 

Data Analy&~I 12/06/91 

Dilution rac:torz 1.0 

CU MO. co,cppmn, 
C0NC!lC't'UTI0H OMITS: 
(u9/L .or u9/ic;) pg (Kg 

I 
:111-14-c----alpba-aac ________ t e.o 
:11 ,-1 !1-7----beta-aac,-:-_________ B, 0 
lll-lS-1----- dalta-BHC_.,..,.""""'r'--,----- 8.0 
51-11-t-- 9aw-BIIC (L1ndana)____ B,g 
76-44-a----,,aptacblor_________ a. 
l 09-oo-2----hldriJI~"""""""'---~~..,.,_---- A 1 0 
l.024-57-l-·--Heptaclilcr apoilda_____ 8 0 
951-tl-• ----Endoau..ltan %________ B,O 
,o-s,-1. D1•ldrin;---------- 16 a 
72-55-t ,,,.•·-00&.________ i2·8 
72-20-1----EndriJI =" .-
ll2l.l-65-t--Endo• ultan If._______ 16,0 
12-s,-1----••••-=0:----.-~~----- 16 a 
l.Oll-07••---Endoaultan aultata._____ 16.0 
50-Jt-l----4,4 1 -DDT · J6 0 
72-4 l-5----NethoxyctLlor______ ~~ •8 

Q . 

u 
1l a 53414-70-5---EndriJI katona_______ . 

5103-71-9---alpba•Cblordane______ ao.o 
5103-74-2 ... •• 9rm-c:blordane ______ 1._ ..,_ -
1001-35•2-•• Toxapbane : I 160.0 
12,14-11-2- --Aroclor-1011 · ' I ea n 

NIii !~ 

11104•21-2---Aroclor-1221 ________ 1_An n 
111,1-1e-s- ••Aroalor-1232: ________ I_-- - I~ RMI¥ I 

MP II J . s1,,,-21-•--Aroolor-12,2 ________ 1 ao,o 
12112-21-a-----Aroclor-12,1 ________ 1_~- ~ 

110t7•19•1---Aroclor•1254:--------1 1""0 
" 

11a1c-12-s---Aroalor•121O___ t:::ir~ ~ 
I 

CJlllJ I,, I 
xX,X I U I 
Pl f q I ,, I 

) ~ 

,_ 

FORM I PEST 

98 
1/1'7 Rev. 
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06 ii 349:·, '7iU6 / 'a t .,. i'.-l · I 
lD DA SAKPLZ HO. 

PES'llCIDB ORGANICS ANALYSIS DM'A SBEE'l' 

I.al, Hue: B&ttall• P1IL contract: 

I.al, Code: P1'L C&a• lfo.: SAS··Ho.1 

Matrix: (• oil/water) So11 

Sample vt/VOl: ,o., (CJ/mI.) CJ 

Level: (lov/aad) LOW 

I Moisture: not dac. 3.01 

Extraction: (SepP/Cont/Sonc) 

GPC Cleanup: (Y/lf) H 

dee. ---

Sonc 

pH: 6.5 

I !Jl.,1:.i§Q§ 6 .J- 17, 5 
SDG Ho.: I 

I.ab Sample ID: 92-00306-P-1 

I.ab File ID: 

Data Received: 10/08/91 

Date Extracted:10/17/91 

Data Analyzed: 11/28/91 

Dilution Factor: 1.00000 

CAS NO. COMPOUND 
COHCENTRATIOH UNITS: 
(u9/L or ug/Kg) uq/Kg Q 

319-84-6••••--•-alpha-BHC 
319-85-7--------beta-BHC 
319-86-a--------dalta-BHC 
58-89-9--------gamma-BHC (Lindane) 
76-•4-B•--------Hept&chlor 
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-----Endoaultan II 
72-54-a--------• ,4'-DDD 
1013-07-a------Endoaultan sultate 
50-29-3-----4,4 1 -DDT 
72-43-5-------Methoxychlor 
53494-70-5---Endrin ketone 
5103-71-9-----alpha-chlordan• 
5103-74-2------ga111J1&-chlordan• 
8OO1-35-2-------Toxaphene 
12674-11-2---Arochlor-1016 
11104•28-2----Arochlor-1221 
11141•16•5••----Arochlor-1232 
53469•21-t------Arochlor-1242 
12672-29-6------Arochlor-1248 
il097-61-1-----Arochlor•l254 ,Z.f 

11011-a2-s-----Arochlot•1260 

PORM I PEST 

112 

·~ 

a.o 
a.o 
a.o 
a.o 
a.o 
a.o 
a.o 
a.o 

16.0 
16.O 
16.O 
17.l 
16.O 
16.0 
16.O 
ao.o 
16.0 
ao.o 
ao.o 

160.0 
80.0 
ao.o 
10.0 

~ 
ao.0 
ao.o 

, /J.,,;/-9/- l-H • 2 
16O.O 

Ci ltUal'iZ.. . 

~· 
~ 

1 

' 1 

1! 
a 
1J 

J 
g 
t 
1 
1 
1 
1~ 
1J 

; 

uS' 

I~ 

"S"' 
u..~ -
dF~~3 
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96 ~ 349? .. 27"\7 -
1D DA SAMPLE HO. • • PDTICIDB OIU.ANICS AHAI.YSIS DATA SKD'l' 

I B015B1 -1 c-
2-lt, ✓~ -501:; ~ - 3c.>,~_ Lab x ... s Battalla JIHL 

Lab Code: PNL ca.a. Ho.s 

Matrix: (aoil/water) Soil 

supla vt/VOll 21.7 (cv-I,) 9 

Level: (lov/aad) L0W 

eontrac:ts 

au -wo.s 

I Moisture: not dac. 3.4 clec. -

EXtraction: (SapF/Cont/Sonc) sonc 

GPC Cleanup: (Y/N) H 

SDG Ho. s a 41,,J,tt . 

I.all Saapla IDs 92•00351-P-1 

I.all Fila %DI ------
Data Racaivad: 10/11/91 

Data Extracted:10/17/91 

Data Analyzed: 11/28/91 

Dilution Factor: 1.00000 

CAS NO. 

plll 8.5 

C0KPOUND 
CONCENTRATION UNITSs 
(UCJ/L t,r u9/Kq) uq/XCJ Q 

319-84-6--------alpha-BHC 8.0 u 
319•85•7------bata•BHC 8.0 u 
319-86-a--------delta-BHC 8.o u 
58-89-9•••••-•-gamma•BHC (I.indana) 8.o u 
76•44-a---------Heptachlor 8.0 u 
309-00•2••--Aldrin 8.0 u 
1024-57-l•-----Heptachlor apcxida 8.0 u 
·959.91-8-----Endoaulfan I 8.o u 
60-57•1•------Dieldrin 16.0 u 
72•55•9•--4,4 1 -DDE 16.0 u 
12-20-1-----Endrin 16.0 u 
33213-65-9•---Endosulfan II 16.0 u 
72•54•8-••--•-4,4 1 -DDD 16.0 u 
1013•07•8---Endoaulfan sulfate 16.0 u 
50•29•3-----4,4 1 -DDT 11.0 u ---72-43•5•------Kathoxychlor 80.0 v-tA 
53494•70•5--Endrin ketone u.o u . 
5103-71-9•----alpha-Chlordane ao.o u ,· 
5103-74-2-••-•--gamma-Chlcrdane ao.o u 
8001-35•2-- •Toxaphen• 160.0 u 
12674•11•2••--Arochlor-1016 80.0 u 
1110c-2a-2-----Arochlor-1221 80.o u 
11141-16•5•••-Arochlor-1232 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-12,0 160.0 u· -

PORK I PEST 1/H Rev. 
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(__ 

, 

1D 
PU'l'ICOZ Oac:AHICS AH-LUS?S DATA SBZZ"l' 

eonua=: - - -

I I 
I ~15Kl I 
i1-/(/,~· Sov I 

l'i ~2.U,S Lab Code: ____ _ caaa No.: - - - SAS llo. & - - - soa 110.1 9 

Kat:ix: (aoil/vatar) soil t.ab suapl• ZD& 92-00921-P-l 

Saaple 111:/vol: 

tevel: . (lov/aed) 

30.1 (g/aL)_ct_ 

lov 

I Koiature: not dee:. 4.7 clac:. - - · - · 

Ez:raction: (SepP/COnt/Sonc:) Sonc 

C.PC Cla.anup: (Y/N)JL pll:-2.:,a 

Data Received: 10/23/91 

Data~•~: 10/30/91 

Data Analy&~: 12/06/91 

Dillltion Pactor: 1.0 

CAS NO. 
C01ictli1M'l'I01f tnrrrS: 
<wait. or WJIJtli> uglI<g 

llt-14-6---
llt-15-7----
311-16-8----a 
58-11-t-----a 
76-44-1---
l0t-00-2----
102,-57-l---
951-tl-l---,o-s,~1----
12-ss-t----
72-20-•----

&lph&-BHC 
beta-BBC 
dalta•BHC 
guma•BHC (nnaiie) 
Bapt.acb.lor 
Alclrin 
Hapt.aciilor apoude 
1:ndoa\l.lt&D % 
DieldriD 
4,4.•·•DDZ 
Endrin 
Encloault&n II ll21l-65-t---

72-s,-1----
1031-O1-1-. --
50-21•3----
72-43-5----

4,4••DDD 
Endoaulf&n aiiltau ,,,•-00'1' 
Netboxyciilor 

53494-70•5---Enclrin ketone 

I . 
8.0 I 

I 8.0 
I e a 
I 8.0 
I e a 
I 8.0 
I 8 P 
I 8.0 
I 16 a 
I 16.0 
I lt8 

lt8 
l8:8 

5103-11-1--- l 
ig,o 

alpba-aalord&na 8 .o 
5103-74-2---e I 
1001-35-2--- I 

guma-Cb.lorcl&ne 1~8:8 Toxapb&n• 
12,1,-11-2--- I 
11104-21-2--- I 
111,1-1,-s--- I 
53461-21-1--- I 

A.roc:lor-101, 80.0 
Aroclor.-u21 ea a 
Aroc:lor-1232 R£:8 A.roc:lor-1242 

Q_ 

A) 
0 
Ir 

1 

~ 

T 
I 

I 

I 
11 
.a 
1 

IU 

1 

1 

'1 

I 

I 
I Uf' 
I 
I 
I 
I 
I 
I . 
I 
f 
I 
f 

12,12-2,-,--- I I Aroclor-12,1 · 80.0 
11011-,1-1--~ I I 

I 1101,-12-s--- I I • 
I I I • T --------------------- ------- --- . 

Aroc:lor-1254 150 a 
A.roc:lor-1260 1§9,9 

r , 

FORM I PES'l' 1/17 Rev. 
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96ij349i'.2, ' .. EPA - CLP 

l EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

91-781SB1 
Contra.ct:· ~ Name: BATTELLE_PNL _____ _ ----- B00 (::'.}5 

Lab Code: ACL_ case No.: 1 -
Matri x (soil/water): SOIL_ 

Level (low/mad): 

I Solids: 

MED_ 

_96.l 

SAS No.: 
'Z.IIP-8-419,4 11,z.c 
SDG 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 Al.um1.num 7420 - p 
7440-36-0 Antimony- z p -4. 6- N 
7440-39-3 Barium - -- -59.l p 

Beryll!wii - -7440-41-7 0.45 B p -7440-43-9 CadmiWll 0.58 u p 
Calcium- -7440-70-2 7290 p 
Chromium - -7440-47-3 8.8 p 

7440-48-4 Cobalt 8.3 H p-

7440-50-8 Copper 18.3 ~ p-
7439-89-6 Iron 14500 _)'_ p -

~ <?,l~,\,~ 

- ~d-'/~1/,;d'-~ 
7439-95-4 Magnes1.um 4730 p -7439-96-5 Manganese 288 ~- p 
7440-0:?-0 Nickel 14.2 - p 
7·440-09-7 Potassium -- - p 1270 
7440-23-5 Sodium , ,, 780 B p 
7440·- ,;;- · '2 Var!adiwn --·• p 24.8 
7440·· 6 ·-- -,; Zinc· 36.6 2 =1- p -- - --------

Color Before: Clarity Before: T~ure: 

Color After: Clarity After: Artifacts: 

Comments: I l 
ORIGINAL_ANALYTXCAL_SAMPLE_RUN_ (09/20/91) _______ ¼_,.

1

""""U .... ~ ....... 11Z,. __ _ 

EORM :C - · IN 

29 -
3/90 



. 96i3~9?.27SO 
u.s. EPA - CLP 

l EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

l_ 
Lab Name: BATTELLE_PNL 

Lab Code: ACL_ ~--
Matrix (soil/water): SOIL -
Level (low/med): MEO -
I Solids: _94.7 

- -
contract: 

No.: 1 SAS No.: 

Bi:ci=t-:r 
1_ 91-642181 

,, , __ - ~ J,. 

Lab Sample 

Data Recei 

SDG No. : l..._. __ 

ID: 91-642181_ 

ved: 08/07/91 

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

CAS No. Analyte Concentration C Q, M . 

- -7429-90-5 Aluminum 7610 p 
7440-36-0 Antimony- 4.3 ~ N p 

Barium - --7440-39-3 63. 7· p 
7440-41-7 Berylliuni 0.30 a p 

, -- u 
- / 

-
s 

7440-43-9 Cadmium• 0.54 u p 
7440-70-2 Calcium- 6500 p - ,,, 

Chromium - p 7440-47-3 7-. 6 -
7440-48-4 Cobalt - 7.1 E p 
7440-50-8 Copper- - ----r1. 9 .L p 
7439-89-6 Iron 14700 E p 

-- u 
- \)._ 

- -- -7439-95-4 p Magnesium 47·10 -7439-96-5 Manganese 289 EN p - - -7440-02-0 Nickel 11.0 p 
- ::r 

/ 

7440-09-7 PotassTum - 1080 7 p -
7440-23-5 Sodium 113 a p -
7440-62-2 . Vanadiuin'° 23.6 p -
7440-66-6 Zinc - E p 36.8 - -- - J -. - -- -- -- -- -- --- -- 1 lOl3Dl1 l--

Color Before: Clarity Before: Texture: 

Color After: Clarity After: Artifacts: 

Comments: 
ORIGINAL_ANALYTICAL_SAMPLE_RUN_(09/20/91) 

FORM I - IN 
3/90 

32 
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I 

U.S. EPA - ·CLP 

1 . EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

Lab Name: BATTELLE_PNL _____ _ 

Lab Coda: ca• a Ho.: 

Matrix (soil/water): SOIL -
Laval (low/med): LOW -
I Solids: _97.0 

contract: 

SAS Ho.: 

• I B015G9 -1 
Ylt -(1-ioB Is.· s- ~, 5 

SDG No.: 8,9,10 

I.ab Sample ID: 92-0306Bl_ 

Date Received: 12/03/91 

.concentration Onita (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: Ji' -2.6 N p 
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 ChromimC 10.2 - p 
7440-48-4 Cobalt ;~3 i p -7440-50-8 p Copper 21.5 - -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 Potassium 793 E p 
7440-23-5 Sodium 596 ,a p 

- fl-

: 15--
7440-62-2 Vanadium_ 52.1 p 
7440-66-6 Zinc 44.1 - p ----' ----- : --

Color Before: Clarity Before: T'axture: NON-HO 

Color After:· Clarity After: Artifacts: 

Comments: · 
ORIGINAL_$0IL~SAMPLE_~EACHATE __________ .aq~~ll.:..i.l5 .... ~ ... 7/ ___ _ 

FORM I : --IN 

29 
3/90 



l 

U.S. EPA - · CLP 

1 
ZNORGANIC ANALYSES. DATA SHEET 

EPA SAMPLE NO . 

• 
. Lab Name: BA'rl'ELLE_PNL ______ _ Contract: I B015Hl -1 

z11g .. 13-508 2r--~,E 

Lab Code: ___ case Ho.: 

Matrix (aoil/watar): SOIL -
Level (low/med): 

I Solids: 

LOW_ 

96.1 -

SAS Ho.: SDG No.: 8,9,lOAf 

Lab Sample IO: 92-035881_ 

Data Received: 12/03/91 

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

CAS No. Analyte Concentration C Q M 

- p l 7429-90-5 Alwu.num 6010 ~ 
7440-36-0 Antimony- 2.8 l:1 N p-
7440-39-3 Barium - -- p -68.6 
7440-41-7 Beryllium 0.26 a p-
7440-43-9 Cadmium 2.0 p: u· 
7440-70-2 Calcium- 5670 - p 
7440-47-3 Chromium_ 10.3 - p-
7440-48-4 Cobalt 6.2 a p-
7440-50-8 Copper:= 18.6 p-- -7439-89-6 Iron 18600 p 
7-439-95-4 Magnesium 4240 - p-
7439-96-5 Mangan es a 269 - p-
7440-02-0 Nickel 12.9 - p-
7440-09-7 Potassium - 838 ;g p- Jd.:. 
7440-23-5 SodiUlll · 1070 p: :f 
7440-62-2 Vanadium:= 33.8 - p - -7440-66-6 Zinc 34.2 P_ -- -- -- -- -- -- -- -- -

Color Before: Clarity Before: Texture: NON-HO 

Color Attar: Clarity Attar: Artifacts: 

Comments: 
ORIGINAL_~OIL~ AMPLE LEACHATE _ _______ ___ ... ,,..0_.lli..:..(t,..1/i..,_Wr--__ _ 

FORM I: - ~IH 

· 30 
3/90 



,l"j6 113119"1 ')ii .s. EPA - · CLP 
] \ 1 ' .. t:..I ,) 

1 . EPA SAMPLE NO. 

l 
INORGANIC ANALYSES DATA SHEET . 

Name: BA'rl'ELLE_PNL_' _____ _ 

Lab Code: caaa No.: 

Matrix (aoil/watar): SOIL -
Leval (low/med): LOW -
I Solids: 94.4 -

Contract: 

SAS Ho.: 

I B015X3 I 
-Z//p--0-: S!)e, 17-20.l;-
SDG No.: a,t,10 

Lab Sample ID: 92-0921Bl_ 

Data Received: 12/03/91 

Concentration Onita (ug/L or mg/kg dry weight): KG/XG 

·olor Before: 

olor After: 

CAS No. 

7429-90-5 
7440-36-0 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7440-23-5 
7440-62-2 
7440-66-6 

Analyta Concentration 

Aluminum 8700 
Antimony: 2.9 
Barium 69.9 
Beryll!ui 0.29 
Cad:mium 1·.6 
Calcium- 6390 
Chromium_ 12.5 
Cobalt , .• 9 
Copper 17.l 
Iron 18000 
Ma9neal.WD 4560 
Manganese 279 
Nickel 11., 
PotassiWD 1170 
Sodium ,. , 815 
Vanadium_ 35.9 
Zinc 37.7 

Clarity Before: 

Clarity Attar: 

C Q Jil 

- p / !»- _N_ p: & 
p 

i -p 
/ p-- p-- -p 
i p--p - p - p - p - p 
;, p 
..i- p 

p - p ----- -----
Texture: NON-HO 

Artifacts: 

omments: 
ORIGINAL~SOIL~AMPLJ:_LEACHATE _________ ~1~·~{!~/.fw!/.Q~k-------

FORM I . - IN 
. 3/90 



N 
w 

0 

TABLE I: Hg COLD VAPOR AA ANALYSIS DATA fOR TASKS 2 I. 
506 14 

SOLID SAMPLES 

Saple IOI PIL l.ogf 
' • I ' ~ 

------------ ----------IOOX75 11-07115 
10/11/91 

111ST SAN2~!>1 

II IZ 85 

Dupl. Bl&BZ Blank 
1111/Kg C UPO ug/L C 

(aJ -3 f~lgatf~ 5pl~ Level • ~.05 ug Ilg 
(b) LCS D281 Hg 'c:erttfled at ' IZ.7 ag/11:g (Range •• 5 to U.) 1!19/fl) 
(c:J 11ST SRMZ704 c:ertlft~ at 1.47 ug/g Hg ' ~ ' 

B3 (a) 

s...,1. Dlgeat 
+Spike Spike 

1111/Ka Xrec 

0.Zl 71.31 

(dJ RPO only calculated If both saaple ind duplicate are >IDL 
(e) IOL • 0.04 ug/L (or 0.005 ag/kg -> 0.2g slliple: 25 Ill ana11SI• aliquot) 
(f) CRDL • 0.Z ug/L [or 0.1 ag/kg -> 0.Zg IMple, 100 Ill 1naly1t1 '•llquot] 
(g) Calibration 1tandard1 NIST SRHll33, ICV/CCV standard John1on·Mltthey 14395 
(h) ·Y1lue1 In ( ) were 1n1ly11d originally on the date Indicated. 

84 (b) 

LCS LCS 
91J/Kg lrec: 

10.1 79.31 

1.3 88.31 



TABLE x: Hg ~OLu /APOR AA ANALYSIS DATA 

SOLID SAMPLES 
J I' ' • ' -------------

Sample IDI 
. • II 

------------BOOX77 
' 

2-I It .,f!J -5)f 4 
. 30--33 

PtfL J,O<JI 
-------~---91-6421 

Bl e, 
--------------- ----·-------
Sample Flags Dupl. 
mg/Kg C Q mg/Kg C ------- --- --- -------o,., Ct:1t4'" ~H 

K 
0.05 u 

P,~ Pr~diges~f~ff ~P.f~, ~y,1 ~ 9•~ ~g ff~ 

Bl&B2 
IRPO -----
ff/A 

(a) 
(bj 
(c) 
(d) 

~s 0201 'Hg• 12.1 mg/Jg . 
RPD only calcqlated if bo~h s,m~le a~d duplica~e ~f~ >IDL 
IDL = 0~01 ug >>>>>~ or o.os ·mg/kg based on a 0.2g sample . , ' . 

Je~ 

g 
Cl) 
I 

0 
0 
C,J 

CRDL = 0.2 ug/L >>>> or 0.1 mg/kg based on a 0.2g sample 

B5 

----------. 
Blank 

ug/L C 

------
0.20 u 

BJ 

Sample Digest 
+spike spike 
ag/Kg lrec 

84 ---------------J 
LCS LCS . G-'": 

' u, 
ag/Kg lreo I 

11 
I I 



·2,! t, --~~!bl IS, S-11.s-
I 

N 
. 4:1, 

'Z-:1 ta, 6 .. !:o 6 
f I I , . ' 

z.1-~-s 

. 
• 

TA8LE I: Hg COLD VAPOR AA ANALYSIS DATA FOR TASKS Z I 4 
SOGII 

SOlfD SMPL~S 
------------- 13 (1) 

•• ,z IS --------------
s..,1e F1•v• ----------- ---------- Suple Dlgelt 

Dup1. 11112 11ank +Spike Spike 
ag/Kg C IIIPO ug/L C ag/Kg lrec -~!!.!~- -~-~~- -~~~!- -~- -~- ------- --- ------ --- ------- ------

IOOX75 (h) tl-07115 0.14 N 0.15 5.0I 0.04 
10/11/91 (0.10) I · 

11ST 511112104 . 
801569 IZ-0030I O.Z5 1. 

I0/11/91 (O. IOJ • • 11/04/91 (0.01) I I 10.1u I 

~,~~ ,z.00351 0.01 ~ • . ·10/11/91 (O.Hl • (0.2Z) 
ll/04/91 10.22) I (0.15) I 

(1) 13 rract1ge1tlon Spike level• 0.05 ug Hg 
(b) lCS OZl1 ' Nj' certtfl ... at ' lt.7 ag/Kg (lange 1. 5 to Jl.O ag/Kg) 
(c) IISJ 511112104 certified at 1.47 ug/g Ng · ' 
(dl IPO only c1lcul1ted If both 1Mp1t and mipl1c1te are >IDl 

u O.Z3 

(e) IOI.• 0.04 ug/l [or 0.005 ag/kg -> O.Zg IMplt, ZS Ill 1nalP,II aliquot) 
(f) CRDL • O.Z ug/l (or 0.1 ag/kg •> O.Zg IMple, 100 Ill 1111Jytl1 aliquot] 
(g) Calibration 1tlndlrch 11ST SIN3l33, ICV/CCV 1tanct.rd John1on·Mltthey 14395 
(h) IOOl75 not part of S06: 1uple used for QC during batch analysll . 
(I J f1lue1 ht ( ) ..... analyzed orlglna1 ly on the date Indicated. 

11.31 

14 (b,cJ 

lCS LCS 
111/ltt lrec: 

--i,~~ 
1.s~ 



N 
U1 

fABl~ 8: ttg COLO VAPOR AA ANALYSIS DATA FOR TASKS Z I 1 
' SOG 19 

,3 (1) ~, pz 15 --------------
--------------- ----------- -·-------- 5-ple Olgeat 
S111111e F11g1 Dupl. 91182 Blink +Spike Spike 
ag/Kg C Q ag/Kg C XIIPO ug/L C ag/Kg lrec -~lt!~- -~L~~!- ------- --- --- ------- --- ------ --- ------- ------

IIOOX75 (h) 11-07115 
• ' l0/l6/9f 

11ST SRNZ704 
' l 

0.14 • 0.15 
(0.10, • 

IOlSIU 92-00921 0.09 fl I 
~ -l.,l.jlllAIIMUt/911-.-4-f 8. 06 )--! I--• ---( 0. 06) U-· · 

'lo· 

5.0I 0.04 

(a) p PNd·ge•ft"' Spl~• Leve}• O.IJ5 ug ttg 
,,, LC$ ·OZl7 Hg certified at ,z.7 1111/~ (Range 1.5 Jo u.o !IIIJ/Ji) 
(cJ NIST SRNZ704 certtftld 1t 1.41 ug/g ttg . 

Id) 1,0 only calculated If both ,-..11 and dupllc1te ere >IDL 

u O.Zl 

eJ lot • 0.04 ug/l [or 0.005 ag/kg •> 0.Zg 1.-ple. ZS Ill 1nely1l1 aliquot] 
(f) CROL ~ 9.2 ug/l [or 0.11111/kg •> O.Zg 1.-plt, 100 Ii 1nely1l1

1
111quot] 

(1) C.llbratlon atandardt 11ST SIIN3133. ICf/CCf atandard Johnson-Matthey 14395 
(h) IIOOX75' not part.of S06: ,...,le used for QC during bitch 1n1ly1l1. 
(I) V1lue1 In f ) .. ,. anelyzed orlglnally on the elite Indicated. 

Cl~ form 

I• Spiked 11111ft1e recovery not within control ll• lta 
U • Analyzed but 'not detected (less thin IDL) 
I• Lesa thin CRDl but greater thin or equal to IDL 

71.31 

., (b.c) 
-------------LCS LCS 
ag/Kg lrec: 
------- -----

10.l 79.31 

1.3 81.31 

.... 

$ 

r~ 
... _J 
.,. ..... 
.,_. I 

-........J 



2../lo -d - '/111 
' ' I 

/1-:lO 
' 

N .... 

TABLE 7: &aAPHITE twlAC[ AA ANALYSIS DATA 

SOLID SAMPLES 
Ir • ., 1 ,: "t 

------------ ---------11---------- ---------ez------- --------85------
Poat ro,t Post 

BIU2 Blank Spike 
UPD pg/l Xrec C ~!~J .!~!!.!~- -~~-~~!-

S111ple Spike fla91 ~pl. Spike 

-~~~- ~~- -~- -~ ---~~- ~~~~ -~- ------ ----- ---
Ag 800X75 11-7115 0,09 9Z ~ · 0.09 9l U NIA 0.50 1oz. u 
Aa 800X75 11-7115 2.30 88 j 2.30 IOI 0.0 0.60 II u 
Pb 800175 91-7115 5.90 95 6.IO 95 3.3 2.40 15 u 
Se 800l75 91-7815 0.14 88 u 0.14 96 u NIA 0.80 100 u 
Tl 800X75 11-7815 0.22 96 u 0.22 95 u NIA 1.20 97 u 

---------81---------- ---------8z------- --------85------
Poat Poat Poat 

S111ple Spike P''a Dupl. Spike Bllo82 Bhnk Spike -,~- s.p1, '°' f'ILL .. 1191Kg XRec 1191Kg lrec C XRPD ptJIL lrec C ----·-- ------------ ---------- ------- ----- --- --- ------- ----- --- ------ ----- ---
81 800l75 81-7115 0.27 94 u 0.27 96 u NIA 1.50 93 

(a) CRDl (µg/L~: Ag-10. Aa•~P. •••&0. f'!>-3. S.-5. fl•I0 
(b) IDL ~/l): [P£5000 7/10/91) Ag-0.5. As•0.6. Se•O.I; (PE5l00 1/4/91) Bf•J.5, Pb•2.~. fl•l.2 
(c) Analyttcal 1ptke (l.lg/L): Ag•5, As•lO, 11•20, l'ba6, Se•lO, T1•20 . 
(dJ Pre-digestion 1plke (µg/l): Ag•40. As•40. 81•20, Pb-20, Se•I0. T1•50 
(eJ LCS standard: Ag. As, Pb. Se. Tl -- ICF P287; 81 -- NIST 3109 
(f) ICVV/CCV Used During Analyal1: Ag.!'b&Tl -- ICF 038~; AslSe -- ICF OS90; 81 -- ~ISf ~106 
(9) llPD only calculated If both tuple and duplicate are greater than IDl. 

u 

-----13-------
s-.,1 .. Dtgat 
Sptke Spike 
PG/l Inc ------- ------

30.1 11 
49.1 IS 
49.0 19 
8.3 13 

43.l H 

-----13------
s-,1 .. Dlgut 
Spike Spike 
ptJIL lrec 
------- ------

41 .0 102.5 

--------14---------
Polt 

LCS lCS Spike 
-a/Ke Inc lrec: 

--ii~i-.:iii:@ 
721.7 QJ:.V 85 
261.7 111 ID&. 
39.5~ 98 34.4 87 

~ 

'Jl\lLt~ 
--~-----••---------

Poll 
LCS LCS Spike 

PIJ/L lrec · 1rec 

-;;:;· (§ --;;-

~ t&· <.:C!)l. 

~ 11 ILJ/v,vv 

1a 
r-.....J 
-....1 -#- ~-... 
=--I. 

ca 



' ,• 

-· . 
. •: • .. 

n 
0 

~ 
0 
0 
ti-: 

SOLID ~IS ;> , • ol I • ...... •'-···· 

•• 100111 

•• 100177 
Pb 100111 
Se 100111 

" I00117 

l>i btr}J17 

•......•. ,, ......... . 
Poil 

SNple Spike ff .. • 
Ill/Ct Dec C I 

t1·64ZI 10 M9- 101 :r~ tl·64ZI ,.,o 96 
tl·MZI S.50 tJ 
t1·64ZI \ 0.14 " u 
f1·64Z1 ,C>e:-te· t4 a-
u~ "10 U,.. 

•··•·····•Z·~·•··• 
Pose 

Dupl, Spike 
-.,.Ct lrec C 

0.09 IOI u 
2.10 101 
S.90 9S 
0.14 9J u 
0.11 96 u 

·········•1--········ ......... ,z ...... . 
Post ' Pnl 

1...,1e Spike fla11 Dupl. Spike 
ANf r,, ~!, ,,, "" ~~ 111/ICI Dec C I •· 119/(9 lrec C 

••••••• ----- ••• -~- t ••••••• ----- ••• ....... ············ ..••..••.. 
II IOOX11 t1·64ZI 0.29 ta U 0.29 9Z U 

I 

•••••••. 15 •••••• 
Pose 

11&1Z llri Spike 
IIPD 111/l lrec· f 
.,,. 
4.] 
7.0 .,,. ., .. 

...... ----- ... 
0.50 ta U 
0.60 IDZ U 
1.00 110 U 
0.80 ,z U 
1.00 ts U 

········IS··•··· 
Post 

IIIIZ llri Spike 
XIPD 11t/l. lrec: C ...... ----- ... 
1/A 1.S 99 U 

, •• CIIIIL ,,.,l,: .,.,o, •·•1~. ,,~. PbaJ, S••~. 1••lO 
(bJ IOl' C,t/1.)S ' IPfSOOO 7/10/tlt a,-o.s, ••• o.,, I •1.S, ~,.o, Se•0.I, ,,.,.q 
(CJ Analrtlul •••• ,,..,..,: •••S, •••10, 11•20, ,w, S.•10, I •ZO ' 
(dJ Pre·dltntlon spike (llt/l)I A9a40, A1•40, ll•ZO, PbaZ0, Se•I0, fl•50 
,., lCS 1tandard1 ••• Al, Ht, Se,'' •• ,c, 0287; II ••• ,,, J109 
,,, ICW/CCY Used Ourlng Analr•ls: At,Pb&fl •• ICf O:sat; As&Se •• ltf 0590; ., •• IISf J106 
(1J IPO onlr celculated If botft ,-.,le end cl4>llc1te are 1reater than IDl, · 

.....• , ...... . . ...,, .. ,, ... , 
Spike Spike 
111/l lrec 

JZ.J 12 
49.J 19 
47.0 II 
I.J ll 

"·' 9J 

····••J·•····· ,...,, .. or, .. , 
Spike Sp ke 
111/L lrec 

Jt.O t1 

·······•14·•······· ... , 
LCS lCS lplle 

.. ,,, lrec lrec 

a-... 
t.>.I 
....c. 
'-...0 
,,._. !' 

ZJ.S 
9)0.1 
250.I 
Jf,I 
40.1 

106 IOZ • 
IOI 9S r-...;j 
106 U --..J ~= d;:':)U5- ~ ;ti.A 

................... ... , 
lCI LCS lplle 

111/1. lrec lrec 
••••••• ·•••• ••••• I 

JI., ,. " 

~0-/;10 · 
pt,~--

,,w_i,t,(# ay 
/I - u:r 



u.a.EPA-CU' 

1 . EPA SAMPLE NO. 

, i1gHr--1 . 
Lab Nam• 1BATTELLE/PNL____ Contract, _______ 1~Lft.::. .. fi2(J --ZL-t3?,s . 

lNORGANJC ANALYSIS DATA SHEET 

Lab Cod••----- C••· No., __ BAB No., _____ SDG No.,______ AA.);..,t-
Hatrlk <soll/watlr)tSOlL Lab SAMPLE !DI ,e-00359_ f;,#1" 

Laval <lowlm•d)1 LOW -- Date R•calvad110/tl/91 
X Solldl " 97.o ____ _ 

. ,.! : ~ ·. ' . 

• 
, ·conc• ntratlon Units Cuo/L or •olKQ dry Nal;ht>••olkO 

I 

I • --•*•-. ------, --1--:1 •• --, 
I tA9 No, I Analyt• ICbnc• ntratlon I C . r Cl I 'H I 1 _________ 1 ___________ 1 ________ 1~1 ___ 1_1 

17429-90-! IAlumlnua _________ 1_1__ r_l 
171t4o-3••o IAntlmonv 1 _____ 1_1 ___ 1 ____ 1..,...a. 
171tlt0-3S•B IAr•anlc IS.44 _______ 1_1 ___ 1_F_l;Ot,, 
17440-39•3 I Bar lu• 1 _________ 1 _ 1 ___ 1 __ _ 
17440-41•7 · IB•rylllum 1 ______ 1_1 __ 1_ 
n440•69•9 18lamuth 10.17 ______ 1_u_1 ____ 1 __ _ 
17440•43•9 ICadmulm 1 _______ 1_1 ___ 1 __ 
17440-70-e I Ca lt lum 1 ________ 1 _ 1 ____ 1 __ 
17440•47•3 IChromlu• 1 _________ 1_1~_1 __ _ 
17440•48•4 I Coba 1 t 1 _______ 1 __ 1 ___ 1 __ _ 

17440-~0•B ICopp•r 1___ __1_~••••-'-17439-99•6 I lron 1 __________ 1_1 ___ 1 ____ ~ & 
17439-9!•1 IL••d 1!.93 _____ 1_1 ___ 1_F __ ~ 
17439-9!•4 IMagn• alu• 1 __________ 1_1~-----'----
17439-96•! IHan9an••• 1 ___________ 1_1 ______ 1 __ 
17439-97•6 IM•rcury 1__ _ ___ 1 __ 1 ____ 1 ___ _ 
17440•0!•0 INlckle I _________ 1 ___ 1 ___ 1 __ _ 
17lt40-09•7 IPotaeslum 1 _______ 1__:.1. __ 1 ___ _ 
177G2 .. 49•e IS•lenlu111 le..-&6_£_ __ 1 _u.t· • .-. I _F _ 
17440-e!•lf IS l l v• r I~. IQ __ I~'•-- I _F __ rtr:r lA 
17440-e3•! ISodlUIII '----·--·- ---·--~·---'-' 17440-ea•o iThalllum 10.70 _____ ,_a_, ____ 1_F __ 1 
1'74'40•6!.•I! ! IVanadlU•• 1 _________ 1 __ , _____ 1 __ 1 
17440•66•• IZlnc I _____ 1_1 ____ 1 __ 1 
1 ____ ._1cyanld• ____ t ________ t__;_t. __ 1_1 

'-··---··---'--------'--------'~'··-- _, __ , 
.color B•fof• tgray~bro•n Clarlty Bafor•1N/A _______ Textura1hatr0g•n•ous 
tol.&r Aft• r 1oray__ Clarity Aft• r1cl•ar-dlo..t ;Al'Ufact 1N1A ____ _ 

. •. "'· . 
co111111anh1 f . Th••• •affipl1e wafl und•1lrably h• t • roo• naou••-----~----------
.4aM.._ .... ______ _._..._... ••• .___ _______ _;__ _______ ~--•~--.... -----'-M ...... ... .._ ...... _ _.. ....... ~------ --·-·······-----~--~~..._---

·--·~ .. 

.. 
-----------··----------·----~------~~--..-... 

,!· ~f ... 

·.cos.006 

~••' . .;,,· . 

. ... ..,. .. . . 

• 

i .. . 



i 

I'_ -6 u 3u9··, ').,l I j ~ . ·1 I • 1:..I ~l 

U.S.EPA-CLP 

'··· .. .. 

l EPA SAHPLE NO . 
INORGANIC ANALYSIS DATA SHEET ____, ______ _ 

1 · ·. ao1,a9 1 
Lab Na111a1JATT£LL!/ftNL Contl"ac:t t ____ ...:, ,t1.~~:.$J.e._l1'!,~t-l r,~ 
Lab Cod•••----- . "bUNo:1 ___ BAS No.a _____ SDB No,1 ______ _ 
HatrlM (eo11/wat•~)l90tL Lab SAMPLE !Dl 92-00306_ 
L•v•l <tow/~•d)I L0W -- - Date R• c• lvad110/0l/91 X 9olldl 9~.o _____ -_ -

•• • = ' _.. , .. 
Concentrathn Unlt• <u;_/L or •calK; dry w•l;hU lllQ/KQ --------- ----- ---·----·- --- ~~ --1 I I I ·· I I I 
I CAS No, · I Analyte IConcentratlon IC I Q I H I 

'------~--·-----------'---------- '--'~-'---' 17429-90-S IAlumtnum 1 _______ 1_1 _____ 1 ____ 1 
17440-36...0 IAntlmony 1 ___________ 1_1 ___ 1 ____ 1 -Vt:! 
17440•39-e IAr••nlc 16.47 ______ 1 __ 1_~~-•-F_tyo 
17440•39-a l!arlum 1 ____________ 1~•--••--'---
1744o-4t•1 IBerylllum 1 ___________ 1 __ 1 ___ 1 __ _ 
17440a69-9 IBlemuth 10.17 ______ 1_u_1 _____ 1_F __ 
11440-43•9 ICadmul• I __________ 1_1 __ 1_ 
17440•70~1 ICalctum I __ • _________ 1~•-•••--1 __ _ 
17440-47•3 IChromlum ________ 1_1 __ 1 __ _ 

. , 

17440•41•4 !Cobalt 1 ______ 1_1 ____ 1 __ _ 
17440-!0•I ICoppar 1 ______ 1_1 ____ 1 __ 
17439•89•6 Itron 1 _______ 1~1 ___ 1 ___ _ 
17439-IPl•l IL• ad 13.11 _____ 1~1-_I_F __ 
1143•••!•4· IHa;na• lum , _______ 1__;.1 _____ 1 __ _ 

11439-•6•9 IHan;an••• 1__ -------•~1-••~-•--11439-•1•6 IHercury 1 _____ 1~1•~••-•---
17440...0l•O • INtckle 1 _____ 1_1•••~•-'-
11440•0•M' IPotae• lu~ 1 ___ ~•' ----'-•••~~~•-•----! 77ae.:.49-• 1 I I • 1 • n l UIII- I~ ______ 1 _u~ 1 __ 1 _F -- 1/....:....d:"" 

I 1440•2!•'- I B 11 v•,- I o..,e.. '.Q ____ I --1:t.i:l •••--' _F --~ U., 17440-e3•! 19odlum 1 _____________ 1__:.1 •••• __ , ____ 1 . 
17440-ea--o I Thal l 1 Uffl I OTT3_j(l ___ 1 _u __ , ........ , _F __ 1 
11440•61061 IVanadlUM 1 ___________ 1_·.11 •• · ..... 1 __ 1 
•-1-40••••6 · IZt_r,e 1 _________ ._l~J:.•••••• .. 1•_1 
'-··--·~-'Cv•nld• ___ 1 ... -----'~·~--~--·--· ,._... _ __. __ , ____ , .. _______ --~-'~'---~ ... ,_1 

CD lo.- lla~&r••12 .. •Y:~,.own Clarl ty D•fore1N/A ___ .. ;:f~J~•-th• tl"o;•n•oua 
Color Af't•r•o~ay......_ Clarity Af'tertc:l•a,--dt,a• t !'' ·ArUfaetlN/A __ _ 

- · , ··· ·--i,t• . · . 
Co11ftlant• t · • •. ·:1.: · ,· 
Tft• ae IAMP1•• ~•r• U~d••lrably h•taro;en• ou••~--- ~-----•---••-- • ...... ~---.... ··-... ·---------------------------------~·--···---------.-....,, ------• •• -•--••~M•••--------.._.___ _________ __,... __ •------•-•• 

------------------------------ ··-~~------__._.. .. 

. css..oos 
: ~ i 

a 

• 



. . -.. 
.. si-f 349? .. ' :• :,(j.:~,;:;.,: ·. 

-~~;•:·: .,:~ . , 
l . EPA BAHPLE NO. 

INDABANIC ANALV91B DATA SHEET ~-~•-----• __ 
. l,~•fi,,8'»~K3 • . 

Lab Na1t1e t BAtttLLt~PNl.._-____ t:ontrac t 1 ----•,.J,V(,..,t:.::_~~_jjt20 *5· 
Lab Cod••------ ca,. No., __ SAS No., _____ • SDG No., ______ _ 
HatrlM (1oll/watert1SOIL___ Lab BAHPLE , lDI •e-O09e1 _ _ 
L• v• l ( low/ 11\• d > I . · . . LDW_ ___ -- Dat• R• c•lY• cU 10/1!3/ 'l l _ 
" Solldl 97.o_______ .,, 

.. . i; ' 
. . 

Conc•ntratlon Unlts <u;/L or 199/KQ dry w• lQh,Jt~Q/KQ .. --------- __._ ----- ---- •t I I I · I • · I 
111 CAB No1 I Analyt• IConcentratlon IC I Q I N I , __ __.~•----· --- '-------·~·-· - ,_, 

17429-90-S •Alumlnu• •-- •• -~-•-•-••···•-• •744'0-36-0 IAntl,nony 1 _______ 1_1 ...... _t __ .B 
•7440-38~1 •Art•nlc la.2e _____ 1_. ___ 1_F_. 
17440-39•3 •Barlu• 1 ______ 1 __ 1 ___ ._. 
• 7440-'t l-'7 IB•ry 11 lu• I ________ I -::r- • ---' - ~~ U 
.7440-69•• •Blamuth 10.17_ ·----·~-• ••••••• _F_~ 
• 7440-4'3-4' I Cadmu l • • -·--------- • --• -•-• _ •7440•70-e !Calcium 1 __________ 1_1 ____ 1 __ _ 

17440-4'7-3 I Chrcmiu• • --------•-- • ---• --
17440•48•4 I Cobalt '-----·---•--•---• ---• 7440-!0•B . •coppar 1 __________ 1_•-----•--
•7439-89•6 •trcn •----------•-•----'--'---•7439~9e•l •Lead 13.21 __ , ______ t_l ____ l_F_ 
17439-95•4 IHagnestum • _________ 1 __ • ____ 1 ___ _ 

•7439-9b•! !Mangan••• •-----•-'••= I 17439-97-6 •Mercury 1 ________ 1_1 •••• , __ _ 

•7440-oe-o INlckl • • •• ---- -·····-·--~-'---
~ °;~~::~::~ ~ ~:~ :~~~~• •• e-.ei:~~--- •• :~ 11 :== 11 :i::: a:: 
17440-21!-'+ I 9ll ver • o-.e,,. -~-·--- • ---- • --• _F __ 1 t,..,... l,l, I '7440-!3-! I Bod lu• '-.-T}l( ____ • _, ___ i __ • 
17440-ea-o •Thalllu• IO';'t'3'~---•-u_t_._. __ ._F __ • 
•7440-62-e IVanadlu• 1 _________ 1_•---•-• 
l71tlt0-66•11 IZlnc I -• _1_1 __ ,_. 
1_ _ ___ 1cyanld• ____ 1 _______ 1 __ 1_~•-•-• 

·---'-~~-·-------'------·~•· ..... __ , __ , . ,. 
Color Befor• 1ara~..,rown Clarlty B• foretN/A ______ tewtufathetrogeneou• 
Color Aft•r1;ray_ Clarlty Aftertclear-dlQ•t • · Af"tlfact1N/A ___ . 

. ·• 
· · Ct1111111entu . · • 

Th••• ••m~l•• w•~• und••lrably h• t • rog•n•ous. _ _:t....,~-----------------~ .. --••·- ____________ ...;~~--~ -----···--·~--~---~· .. ~----------------- ---·· .. ·····~·~---··--~ I ______ _._~····· .. ~--- ------·--·-·----------... ~-•-----~-~~ . . . . t~ . 

cos..ao? 

/ ,61 :' 
,., . ... , 
\! . 
. "i-
'1, 

{/ 
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TABLE 4: TOTAL CYANIDE ANALYSIS DATA Foa TASKS 2 AND 4 
. S06 14 . 

~1~:!!~!~~I-~tf! 
S11111le S~le 811nk Spike $11111ltt .. ..,1. S111ple+ 1111111• .. , .. ~ dup. 62 65 1ddecl 1ptke 63 64 (ICV) spike 63 64 (ICY) '1•1• 

~!~_!~ ""-~~ !~~~!L ~ , (Ilg/kg) C ~'ff (#Jg/L) C (#Jg) (119/kg) (119/l) recovery(I) recovery(I) Q footnotel 
--------- --

111 -fr'/1_~ BOOX68 11-7426 · O.J u 
'JJ'{:ft11-m10 91-1427 0.1 u 

1'· - I . 
'..11t -d·'lf/#~12 

iii-ff. ' ' 
11-7504 

i 
o.& uj' 

•tli-d-~1 
- IOf.,,-11z , 4 ll-71Z3 0.1 u 
ti l,-6-rnaoaoo 91-7807 0.1 u ( 31-NJ.~ · ' 
t./4>-6-~sz 11-7875 0.8 u ,-.5-/111 ' ,. 

~I "-6-f'fABOOX75 
11,2.0 · 

91-7815 1,1 

f00Jnote1 

-------- -- . 
~-• u NIA 

' 

0.1 11J NIA 

0.8 U 1/A 

0.1 U N/A 

------ . --
5.1 U 

5.1 U 

5.9 U 

5.9 U 

5.9 U 

--------

39.5 

39.5 

39.5 

---------.. , 
•. 1 

1.3 

1.1 

--------- ----------- -----------
10.7 100 113 

10.3 " 109 

I.I 103 17 

, .1 98 105 

10.3 119 UD 

Nan 
Std. Dev 

99.4 
0.5 

108.1 
2.0 

~ •---l~!-
1 I. Conclf!Jr•non or •t~ Jq-H,4 "1/L ,, •• "' of FY•n!dl ,~ ·~ ~o Ndl dl1~1H•Uon n,• and recovered In 250 Ill of IIOtf). 

2. Contr1et1requtNd 'detectl•' lf•tt·tor aol1-11dfM11t • J.O 119/ti.• · 
a. Duplicate pr9ef1ton under · the CLP protocol ••t ba within OM CIDI. wn either 111111le or Gipllcete ere be law 51 CltOL. 
4. s1111111 BOOX94 not part of tht, dlt1 packlge. · · · 

~!ft~~!5 i:, llf ,ffv-
Blank S11111le+ 111111le Sa• ple+ la• ple ~,, S,...1• Spike 

dup. 6Z 65 added 1plke 63 64 (ICV) spike 6l 64 (ICY) Flaga 
Slilplt IDI "'l logl (pg/l) C (pg/l) C IRPO (#Jg/L) ~ (#Jg) (#Jg/l) (119/L) recovery(I) recov1ry(I) Q 
! --~~----.!. ' ' ' --------- -------- -------- -------- --------- --------- ----------- -----------

~,,_~Gl~co 91-f505 5.9 u 5.9 ~ I/A 5.9 u 41.I 85 11 103., 117.0 
. Ill/' "'" ~ ,I 

I 

~lfo-6-51,t BOOX84 91-7624 5.~ u 5.9 u I/A 5.9 u 39.5 157 10.8 96.0 us.a 
T'rip 1,/ad .. I ' ' ----------- -----------He•n 99.5 116.0 

Std. Dev. 3.5 l.D 
footnotes 
I c ,, ' 

----------t e::!['fl:,;Lt~tr;,;'il~t,'1!~ l:i1~ ii;.:;~!· f! a~ i~ .. ~ df!~•H~Hon flas~ and recovered ''? JSO ~of~~,. 
3. Used 2SO Ill. of 111111le per dt1tfll1tlod due to ll• lted •~1' !ize of l .5l of tot1l 1111ple. 
4. Duplicate precl1fon under Ult CLP protocol •st be wl~htn one CIDL ilhen either 1111111• or duplh;ote are "91ow 5X tRDL. 
CLP fl.A&S ' . ' ' . 1 , · · ' · · · · • ' 

- ~l ••••••• 

~ • ~lyz~ ~f ~f ~f~fr' 0~! f~ff IDl) 

l,2,3 
All 

footnotel 
----------1.2.4 

All 

l 



ti ij ~ 4r' 9 ( I . 
REPORT o' X iL t! I~ FOR TOT AL CYANIDE IN SOLID SAMF - -

page 1 (of 3) 
Client: 

{ Project: 
Work order: 

WHC, 200-BP-1 
16772 
M63023 

Task-work package : 
Test instruction : 

Task 2&4,3 
200BP-1-66 

Distillation analyst: Shawn Homi 
Colorimetric analyst: James Robbins 
Data reduction: James Robbins 
Data Reviewer: Mike Urie 

Cyanide analysis results . 

~~!~fi~1~,:~i1i1a1tt,lfjillifrt1i~I 
BOOX64 91-6420-G1 .e:&-1 

'2 I b '8 -51:/1· · 
30- .. ?3 

Cyanide analysis CLP quality assurance data 

:i:!tit!~1ia isil~illffii&f!ili!i~f~i~ 
BOOX64 91-642O-G2 0.6 · U. G1 -sample 

Sample RPO NIA G2 • sample duplicate 
G3 • Sample + CN spike 

Method blank 91-6420-GS 5.9 U G4 • LCS(ICV~6) 
GS • method blank 

Spiked sample 91-642O-G3 8.3 
Spike recovery 91-642O-G3 100 

ICV-6 91-642O-G4 
ICV-6 recovery 91-642O-G4 

10.39~cr/L. ~~ \'1.-':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 
LRB54027, pg. 64 
LRB54027, pg. 119 

Instrumentation M&TE#: WA54726 Spectrcnic 21 colorimeter ~ -· \dil~~ 
WB 80669 Mettler AT 400 analytical balance 

(1).lnstrument detection lu:nit (IOL) based on the EPA CLP method for determining IOL If the IOL were based on the 

I standard deviation of lat>or:atory control sample (ICV•6) recovery vs certified value for the period 9/90-9191, the IOL 
would be 2 µgtL 

. . . . . . - ~ <l. \-X.-:ltl-C\ ' 
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q71 •Jj re; 
REPORT ~~ . ·'At.'iSJS FOR TOTAL CYANIDE IN SOLID SAMPLES 

page 1 (of 3) 
Client: WHC, 200-BP-1 
Project: 
Work order: 

16772 
M63023 

Task-work package : 
Test instruction: 

Task 2&4,3 
200BP-1-63 

Distillation anaJyst: Shawn Horni 
Colorimetric analyst: Shawn Homi 
Data reduction: James Robbins 
Data Reviewer: Mike Urie 

Cyanide analysis results . 

ii]iil~~iitlillllllt&Tllilitfl 
BOOX77 91-6421-01 Gs& I 

;l.l ~ -8-5-=rA-· 
30-3-3 

Cyanide analysis CLP quality assurance data 

i lit~1'iim-.1111111111il~ 
8OOX77 ~1-6421-G2 0.6 U G1 -sample 

Sample RPO NIA G2 •sampled Jplicate 

Method blank 91-6421-GS 

Spiked sample 91-6421-G3 7.8 
Spike recovery 91-6421-G3 

5.9 u 

94 ,. 

G3 • Sample + CN spike 

G4 • LCS(ICV-6) 
GS • method blank 

ICV-6 · 91-6421-G4 
ICV-6 recovery 91-6421-04 

10.14,..,_._~,\- ~~ \");.-~-°'' 
108 

Contract required detection limit (mg/kg): 1 
Instrument detection limit (mg/kg) (1]: · o:& 

Analytical method: 
Distillation reference: 
Analysis reference: 
CN standardization ref: 
%solids reference: 

PNL•ALO-270 
LRB54027, pg. 134 
LRBS4341, pg. 7 
LRB54174, pg. 48 
LRB53930, pg. 31 

Instrumentation M&TEI: WA54726 ·spectronic 21 colorimeter 
. WB 80669 Mettler AT400 analytical balance 

(1) Instrument detection limit (IOL) based on the EPA CLP method for determining IOL. If the IDL were based on the 
1 standard deviation of laboratory control sample (ICV-6) recovery vs certified value for the period 9/90-9191, the IDL 
wouldbe2µgtl. 
f2t OA data support aecumpa119lag·backwash wate, sample distilled is, the~•,..• ,uAw.. ~ ~ \:r..,~-:i:o.-0\ I 



f'' 6 u 3t19~, 1)"1 ,r6 
~} { \I . 'J I .. l I J) 

REPORT OF ANALYSIS FOR TOT AL CYANIDE IN SOLID SAMPLES 
page 1 (of 3) 

Cfient: 
Project: 
Work order: 
Task-work package : 
Test instruction : 

Distillation analyst: 
Colorimetric analyst: 
Data reduction: 

· Data Reviewer: 

WHC, 200-BP-1 
16772 
M63023 
Task2&4,3 
200BP-1-72 

Shawn Homi 
James Robbins 
James Robbins 
Mike Urie 

Cyanide analysis results . 

111;a,11111,=11~r• 
BOOX66 91·-6906-G1 -e:e- \ 
BOOX78 91-6907-G1 -+.e- \ 

<f;JJJ~~ 
Cyanide analysis CLP quality assurance data 

BOOX66 91-6906-G2 0.6 U G1 • Sample 
Sample RPO NIA G2. sample duplicate 

Method blank 91-6906-GS 

Spiked sample 91-6906-G3 
Spike recovery 91-6906-G3 

ICV-6 91-6906-04 
ICV-6 recovery 91-6906-G4 

5.9 u 

8.0 
91 

10.03~4b/\... ~ 'Q.. \A·:l.C-C\ \ 
107 

· Contract required detection limit {mg/kg): 1 
Instrument detection limit {mg/kg) [1 ): o.& 

Analytical method: 
Distillation reference: 
Analysis reference: 
CN standardization ref: 
%solids reference: 

PNL-AL0-270 
LRB54027,pg.107 
LRB54027,pg.108 
LRB54027, pg. 64 
LRB54027,pg.119 

Instrumentation M&TEI: WAS4726 Spectronic 21 colorimeter 

G3 • Sample + CN spike 
G4 • LCS(ICV-6) 
GS • method blank 

WB 80669 Mettler AT 400 analytical balance 
1 

[1] Instrument detection limit (IOL) based on the EPA CLP method for determining IOL If the IDL were based on the I 
would be 2 µ,gll._ · · 

I 
standard deviation of laborato,y control sample (ICV-6) recovery vs certified value for the period 9/90-9/91, the IOL · 

!21 QA daaa cyppesi a&HA1pa~·iria eaek .. ah watei samr,,le distilled in the ea,ne FWA~ ~ \"'l..-"l.0-C\ \ 

CUS-018 



~ 

~ LIQUID SAMPLES 
Page 1 (of 3) 

Cfient: WHC, 200-BP-1 
Project: 16772 
Work order : M63023 -
Task-work package : Task2&4,3 
Test instruction : 200BP-1-71 

Distillation analyst: Shawn Homi 
Colorimetric analyst: Shawn Homi 
Data reduction: James Robbins \ 
Data Review~r: Mike Urie 

• 
Cyanide analysis results . 

ll~~fl~-• Mlllllr~B~~ 
BOOX82 91-6693·G1 19.4 7/17/91 7!29/91 7/30/91 S '111/-u 

'l/~-13,
1
- s-::;;;,J,. I , • c:Lvr• e?'t 

--&:i-rl)' l,;1- H.,,,<,,f:f U,UJ,-Vt,; . ~ 
Cyanide analysis CLP quality assurance data 

lffi~l!f!!Ill•tilli~~lk~B-•tf!III 
0 ~1-6693-G2 10.2 I:) G1 • Sample 

Sample RPO 61.83 i'o ~~ \.-~-C\ \ G2 • sample duplicate 
G3 • Sample + CN spike 

Method blank 91-6693-GS 5.9 U G~ • LCS(ICV-6) 
GS • method blank 

Spiked sample 91-6693-G3 
Spike recovery 91-6693-G3 

ICV-6 91-6693-G4 
ICV-6 recovery 91-6693-04 

168.0 
89 

10:66~/'-~~ \'1.-"l..O-~\ 
113 

Contract required detection limit(µg/1): 1 O 
Instrument detection limit in (µg/1) (1 ]: 5.9 

Analyticat 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 aoss9 

Spedronic 21 colorimeter 
Mettler AT 400 anal ical balance 

, (1) Instrument detection limit (IOL) based on the EPA CLP method for determining IOL. 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 µg/L 



... ,. Saple ,1 ... $Pl~• Saple+ . .. ,. $apl .. ... ,. 
&I' ' .... GZ 65 •dded 1plke 63 64 (ICVf 1plk1 &J 14 ' (ICY) Fl ... 

~ !t!~ r-- ~· (ag/ktl ~ (ag/ktl C IIPD l#Jg/ll C lP.11 (ag/kgJ (ag/l) r1C0¥1rr(I) recowerr(I) O · F•tnote 

------~-.,1~'5·---- -------- -------- ~--------- --~------ ---- 1.2.1 --------- --------
21~ -~,n't ~ ,-,tJ ao1564 12-00011 0.1 · O.f • I/A 5.1 u 41.55 10.5 10. I N 107 'Z..l~-,A5o& 3,S-~ 801561 12-00111 0.1 uJ . 

Z-l~-8 ... Sb&- 12· -lb 801561 IZ-00117 D.I u-1 ~-, u I/A 5.1 u 41.55 ID. I 10.J IDO IOI u,-8-- ~8 S.f-#161Dl569 IZ·OOlOI 0.1 u-3 
2,.111-l-$18 2, -3'),5 IOl5Hl 92-00358 o., uf 0.1 u 1/A 5.9 u il .55 1.3 10.5 100 ~12 2,11,-&'- fiOI Zf -5o,~ IOISIM IZ-00351 0.1 u1' l ., 

I , ' 

-Z,16,-f-i'iif ;;: IOl5HI tz-00357 1.5 ,.~ 7.1 <i' 5.1 u 41.55 11.2 1.9& N IOI 
' · 13"6'-IJ f •S ' . ' .. -------- ---------- ----------• I Mean .. IOI 

Std. Dev. z . z 

footno,,-__________ 

I . Conc:tnfratton ~f !t~ ,cy-M.4 ag/~ (1.4 l'a of cyanide ta edded ~ouch d· !~lll•tfon fl•lk end,._.,.. t• 150 Ill of IIIGltJ. 
2. Contrect ·,...1rect detection ll• lt for 1ol1-1edl..nt • 1.0 ag/kg. · · . 
J . Dupllc•t• prect1ton under the ClP protocol ••t be within one CRDl when ,tthlr ~•• or •llc•t! are llelow 51 CIDL • 

• • 

(Alli 



fABL~ 4a: fOTAL CYANIDE ANALYSIS OATA FOR TASK 214 
506 ,, . 

SOIL·SEDINEIT SANPLES 
~ , l t · , - S.,l• S~le lll•nk Spike Saaple+ SMPle S111ple+ 

. 61 ' dup. 6Z ' 65 1dded spike 63 G4 (ICVI sptlte 63 

~~!~.!~ Pll log~ fa!i/kgl C (ag/kgl C PPO (µg/LIC (µgl (ag/kgl (ing/l) recovery(II 
' --------- -------- -------- -------- -------- --------- -------- -----------

. ..,,. 
64 (ICV) f111• ·•-.!:'.'i! 

recovery(IJ Q footnotel a,,.., 
~ 

----------- ------------ t.Jo,J 
.1.2.J · -.:i= 

~~-~. ~ 3. ~--t-l>ao15H8 9Z·00570 1.0 •.r If 0.6 u NIA 5.9 U 48.55 10.0 9.67 99 
Zl(,-{l-5tt. ~S-ll ~ISJI 92.00571 ,,o 0.6 u 
tl",8,5'Jl /1,15 IIOISKD 9Z·0057Z t,o 1:1" u ~-• u N/A 5.9 U 48 .55 ,., 9.59 15 

(All) '-.D 
JOJ ---. 

* 
' r-,.j 
--..J 

IOZ ·-'-" .. 
'-..0 2 t ~ ..,IJ .. ~f /1 ,.2.,~1 su 12-00922 0.1 I 

Zlt,Jl,!jX. ~,-30,S IIOISK6 92-00931 1,0 •.•. u . 0.6 u N/A 5.9 U 48.55 10. l 10 101 
Zlt>IJ~Soe. ,, .. zo,s IIOlSD 

IOI I 
9Z·009Zl ,.o ..... u 

-IOla15l•0-.;IN2-0l~2Du2.s.*--t10"11.1'-•l--•P·r&-~ --~·-I/A--· - · 5~-u-- ·-48.6·- - - -11-- .. - -t.5 .. . · .. ---·ao,----- · · ·1n·-··· ·-· ·· ·~,~-, - M~:il 
IOl!ilCI H•oot,r . I .t •. pr-

., ~,,13 'If" · 8015LO ,z-ouoz• t,O t':'t'- u 1.5 I/A 
II ' / H1 

5.9 U 49.38 11.7 11.05 llJ Ill 4,1 
•~, , :1 / J BOISkl IZ-00977 t,2-....... 1 

11t1•'5- 1 • lot •-r••• In t~ SO& but ~t~ for QC pu~•es Nein 
Std. Dev. 

100 
J 

103 
z 

footnotes 
I. ConcenJra~,~ or !~DC~ ICf-,•9,-i !111/~ (~.4 ltJ of cyanide t, added to ~•ch dhtl,l1tlon f1111t ind recovered,~ 250 a of~). 
Z. Contrac:t>Nqi,frecf detection ,1• 1~ for sotl-sedl•nt • 1.0 ag/kg. . . 
J. Oupltc1te prechlon under the CLP protocol •st be within one CRDL when either ,...,1e or dupltclte are belc. 51 caot.. 

• 

4. s...,1. ICJ15LO 1, not part of this data P,ckage. , ' ' ' ' . '· · 
5. Repe1t of cyanide analyses for lllll)les 8015L0 ind 8015KI, 11 the ICV In lnltlal 1naly1l1 run (61 exceeded the CLP control 111111 of 1151 
6. Initial an1lysl1 run for tllll)les 8015L0 and B0ISKI. ' ' 

CLP Fhgs 
'' ' ----------



~,~. s~r.~n ,~,, 
S...,le IDf PILL .. (l.tJ/q ~ 
----------

~;;:., ___ .;!_ --------zu,-e-S;,c, ........_ 
u1' ~ • 8'&,"-"'., aooxea 92-00975 5.9 

2/~ -1!,-ffl/_ IOISHO 12-00971 5.1 Uj' 
/fzl) U':p bf..A,~ 

,~~~ ,~; YOTAL CTAlflDE ~ALYses DAT~ fOR fAS~ 2,, 
SOG 19 

~!'Pl~ Jhnk Spike S111ple+ 
dup. 62 GS •dded spike Gl 

(l.tJILI C IRPD (#Jg/l)C (I.lg, (#Jg/LJ -------- -------- -------- ---------
5.9 u .,,. 5.9 U 49 .4 98.5 

s111pl• S111pl-• ... 1. 
64 (ICVI spike &l 64 (ICVI fl ... 

(ag/l) recowery(I) recov•ry(I) Q -------- ----------- -----------
9.39 102.0 100.0 

-------- ----------- -----------
Ne•n 102 .0 100.D 

Std. Dev . 11A 11A 
foo, note, · 
t ' Concentration of •tock an-f-9.4 111/L (9. i pg of cy•nlde •• •dded to ••ch d,stt 11•tlon f111k •nd recovered 1n 250 Ill. of llaOtf) . z. Contract ' ,..,,...•.tectlo,d t•lt"' for water • IO ug/L. . ' • , , , 
3. Dupllcat! prectalon under the CLP protocol -,at be •lthln one CROL .tlefl either 1111ple or G,pllc•t• •r• be~• 51 CUL. 

~LP fb,~ 
----------
u • A11al11ecf ~ t ~t ~f,C~~ ""' t~n IDq 
I • le11 thitt C.Ut llut 1re1ter thin or equal to IDL . ' . \ 

Footnotel --------
1.2.3 
1.2.l 

;,J~ 
a-.. 
c...N 
-t= 
'-,.,0 
~-:! 

• r-...) 
--.J 
-.:..··· ~ c=:; 

I 
· I 



SOLID SAMPLES '' . 

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

~£ '°' ----------------
PIL LO&I ~!.--~-~-

) 

f~~E ~: ~fotf IC ANA1.ys1, DATA 

~ITIIAff (N03-I) 

Cl · CZ Spt k• I 
SNIPt.£ SNU'I.E ~ Spk Dupl 
(Ilg/Kg) (1111/Kg) RPO . 

cs 
ll.AIIIC 

(ug/lll.) 

--------- I RfCOVfllfS---------
-----------C3--------- -----------C6--------- C3 Cl C4 
SPIU+SMPLE SPIKE DUP+SPIKE SPIKE SANPU + DUP+ ILAIIK+ 

(ag/Kg) (ag/Kg) (ag/Kg) (ag/Kg) SPIKE SPIKE SPIKE 

IIOOX77 (*) 
f'f-~~ Yi.f IIOOX75 

91-1421 5.3 •• 
91-7815 4311' - ~ •• 2.41 <IOI. 

---,i=i~- ---~-_1,i:c;w·f ---'U?38~--j;~-- --------- ---------
·-HJ.rO lr.-4- If:<' tl4d- lOl.2 98.Z 

/~'U) 

p 

IDL • 0.11111/Kg. I.a ug/L 
tROL • l f11J/Kg! 15 ug/l 1 

~l~l'e> 
• S111ple not part of data ~ge 
•• lo 1111pl~ dupl!catea 11111yild; fl'f"' ~ Htt~lf f!SfC3J fncf t,S!)JCI• ~~ ~~ ff!lU,t~ '-~'''°"· 

111Hln--

.,, 

C3 I C6 •an 
std. dev. 

lOl.3 
nl• 

'-.0 
(.-'t'-, 
~ 

C>..i ...-
"-..J::) 
-,,..~ -! 

t, 

.,-...:. 
-.J 
"LL·-. .... 



SOLID SAMPL[S 
~~l!~------------

~L~ IOI 
-----------------800X77 ,., 

2JtJ-6•1/fA IIOOX75 
, t', t I \ 

(1-20 

Cl CZ 
SANPLJ SAMPLE DUP 

~~-t~- (ag/Ki) (ag/~) 
----------

11-6421 Lil cJDL ** 
91-7815 f"l' .-. ~ ** ~ 

' U
. "\ 

TAIL~~: ANIOlf JC ANALfSIS OAJA 

NITR4Tf (NOZ-N) 

Spike~ cs -----------CJ---------Spk Oupl BUIIK SPIKE+SANPLE SPIK[ 
RPO (utla) (ag/~) (ag/~) 

--------- --------- ----------- ---------
z.ax <IDL 104.0 112.0 

-----------c&--- ·-----
DUP+SPIKE SPIKE 

(ag/~) (ag/~) 

----------- ---------
107.0 111.0 

CJ IC& aean 
1td. elev. 

--------- I RfCOVERIES-------·.:--
CJ C& 

I C4 
SAMPLE+ DUP+ BLANK+ 

SPIKE SPIKE SPIKE 
--------- --------- ---------

12.1 81.5 82.l 

12.2 
n/a 

'•-,r~ :, 
a,; .~ 
~ \ 
LN ) 
~ .J 
'...n j 
~~ · ~ )-

$ - _'i 

r~ 
-J 
~ --~ -

"'-" 



SOLIO SAMPLES 
Y_ • I ' ___ . --------

Cl CZ 
S.Wlf SANPlf ~ 

SAMPLE IOI ~ f.06f. (ag/KiJ . (1111/(g) 
' ----------------- --------- ----------

i!1'1~8·'/f,'1 BOOX77 
,., 11-6421 cJOL •• 

. , 800X75 11-7815 5"c10L(.t::f .. 
11~ 

fABLf 3: AlflCJI! JC ANALfSIS PATA 

rtl>SPHATE (P04-P) 

Sptke I cs -----------a---------
Spk Dupl BLANK SPIKE+SAHPLE SPIKE 

RPO (ug/111.) (1111/(g) (1111/Kg) 

--------- --------- ----------- ---------
z.n clDL 104,0 120.0 

--------- I lfCOVEll£S---------
-----------ca--------- CJ ca C4 
DUP+SPIKE SPIKE SAMPLE + DUP+ BLAIIC+ 

(ag/lCg) (ag/lCg) SPIKE SPIKE SPJIC£ 

107 .0 126.0 86.7 84.1 17.7 

t3 I Cl ••n 
1td. div. 

85.8 
n/a 



0 

TABLf ~: ~10!! It ~,sis DATA 

SOLID SAHl'US 
--~!~------~-----

SAMPLE IDI ___ • _ 1 __________ _ 

800X77 (*J 
Zit, '{J· '/flf IIOOX75 

. I 1•.20 

PIL LO&I 

91-6421 
H-7815 

IDL • 1·1 ag/Kg, 51 ug/L 
CltDL • ZD Ilg/kg, 250 ug/L 

Cl ~ Spike I 
SAMPLE ~LE DUf Spk Dupl 
(1111/KtJ (ag/Kg) RPO 

23.6 
HZ 

•• 
•• 6.SX 

SlUAfE (504) 

cs 
BLANK 

(ug/111.J 

<IDL 

·----------Cl---------
SPIKE+SAHl'LE SPIKE 

11111/KtJ (ag/KgJ 

537.0 369.0 

• ~1• not parf of data ~cuge 
** llo i-.,11 dup tcatn anilyied: Spfkt duplfca,11 ~SJC3l and NSD(tlJ u11d to evaluate prect• ton. 

,.• 

-----------t&---------
OUP+SPIKE SPIKE 

(ag/Kg) (ag/KgJ 

573.0 385.0 

Cl & Cl ••n 
atd. dn. 

--------- I RECOVERIES---------
CJ Cl C4 

SAHPLE + DUP+ ILAIK+ 
SPllf SPllf SPIKE 

~-------- --------- ---------
101.I 106.I 100, 2 

104.Z 
n/a 

"! 
r-....) 
-....J ~··~ ...... 
-c: 



:( 

, 

~-''.£1/u: UQ~ 97." r 'JI-'"~
~ ». "li1411j:.. 

l,.c. - 1.-u., 1 
If•- T,- • '". ,,,__ 1: 

4~/~..r~ 1u1J~~.1~-,- = -'• D••• 1 « . 

,,_ ... 

fl. "lr✓~-- T. J) 
-2) 

: 

S1J. 11- ~h~-_r. 3) 
1,,. .., 1:--r,< .i> 

4/lf. 

.IJ-11~0,. 

. ".4"'' ~,. 

.411r, ,. 
.40.J.-"f ,. 

!1' - 6IA'/411P 1#' • IPJ;M1. 
-''• _, • ~ I • S~ f ,,,, ?"•C 

.r.r. t • ~ I • .S-3~- • • ~ 

,11 - ,;JI + 1~1 = ,1 ~ I. 
1.-,_,-_ ~ I ~ 1-11. • 1~ 1. JI'. 

200•8••1 TOTAL ORGANIC CARBON REIULTI ·- ::,: .,_ . :... -. 
Zl~~-LfTA . 
:.. .;11-2.v - .... ,-, .. 

--:-·~ . 
:_., 
~ -~ · 

IO 

~ 
0: 
~ z r.--1 cc .-: 
• • 

WHC Sample I 

D00X75 ... .... .. .. 
l\00X77 ... ... . .. 

PN~gla 

91•7815-T•l 
91-7815-T·l 
91-7815-T·l 
91•7815-T-4 

91•6421-·r-1 
91•6421-T•:t 
91•6421-T•l 
91•6421-T-4 

t ne~1t 

529. 
5)5. 

91.5 
21.0 

194. 
168. 
91.0 
,l.0 

bin.A.~n4 

111q/kg 08-27-91 
mq/kg 08•27•91 
\ 08-'-7-91 
ug 08-27-91 

1119/kq 07-17-91 
111q/kq 07-17-91 

' 07-17-91 
uq 07-17-91 

r~r~nth•ticnl r•sultK are b•low thR r•port•d detection li• it oC 
50pp•. 

Tot.il Or911nic t:,'\r!Jon by r111. rrocedure 7-40. l7, on Inatruaent 
Wl\92040 0 125 Dldg •• ra 311. nntA r•ported Cro• l.lln 52996. p 133. 

OAtA reported 

l>At.a r•v i•v•d 

Date 

l>Ate 

Preiou ,...__ . - -•· ·-··---------=>•••of Worll-------
, ....... c, ·-----·--------------··· --------

------0••· _t!/ ___ i_1._0_, __ _ 
2---- .. ----- ------. --

BEST COPY AVAl~BLE 

EOa.:-006 



SOLID SAMPLES .. . 
··············-·· · 

SAIIPL' fD" 
2.111 -8 -':i"1A--'••············ 

1>-3'J ' IOOX77 
IOOll7S (•) 

IDL • 0.6119/KI, 6.1 "1/L 
CIOL ' • f-s1/r1; IS ut/L 

T~L~ ~' AIIIOII ,c ~~ys1s DAfA 

Spl•• & lfl' r .,._.;, 
IPD 

2.41 

.!!!~!! ... !~:~! .... 

CIDL 

···········CJ····-···· 
s,u:E•SAll'LE . SPICE ,..,,,, , .. ,,,, 

217.0 IJ.4 

• Saaple not part of data pac••-•, for OC only 
.. 1o· 1•-ple cq,llcatn an• lraed: Splle cl.pllc1te1 "S(C]) •net NSOCC6) used to ev1luate preclalon. 

' l"' I ' • ' . I • I ' t f I • ' • 

C"l 
0 

b 
0 
CJ 

,, •. 

··-·--·--··c:6·-·-·-··· 
DIW•SPICE SPIKE , .. ,,,, , .. ,,,, 

0

294.0 16.9 

CJ & C6 •en 
ltd. dtv. 

.....•••• I IECOIIEIIES••···· ··· 
CJ , ' c:6 C4 

IANPlf • DIW• ILAIIIC• 
S,IICE SPIKE S,lrE 

104.J 108.Z 98.2 
········- •..••..•. 

106.J 
n/1 

I I 



~,• ..,,,LE~ .. , .•......•..... 

SNll'll IOI 
2 , " - /J.-6-,,,,.. ,; ~ •••••••••.•.• 

,"-'J "J •100•11 
IOOIC7S (•J • 

IDl. o.r .. ,, •• I.Z ug/L 
CIOL • 1 ll'9/IC9; 1' 111/1. 

fAILE J: ANION IC ANALYSIS DAfA 
• • I I 

Spite I 
Spt D14>l 

RPO 

Z.81 

a 
.lAIIIC 

(ug/llllJ 

clDL 

···········CJ········· 
Wllf•SWLE S,llf , .. ,,., , .. ,,,, 

t04.o nz.o 

• s-.,1• riot part of date pach111, for ac only . . 
•• No IMple cl,pl lcetH ~IJltd; ~ll~ ~l lCltt~ r~<qJ ~ rsofC6J UHd to ~VIIUltt precision. 

••...•••• I IECXNEIIE•··: •••••• 
···········~········· CJ ' C6 ~ 
IMJttS,arE UllE SAMPlE • N• IUIIIC• 

c-.1r1J C .. /IC9) UIICI SPIii SPIKE 
. .......••• -·-······ --------- --------- ---------

107.0 117.0 

CJ I C6 NIii 
std. dtY. 

,z., 
,z.z 
fl/I 

'1.S ,z.1 

-

•••a!::,, 
a-..., 

c..,..i 
~ 
'-..D 
~·· ? 



SOLID SNl'US 
~ .......... ~~----

SMPLI IDI 
21 t. ,B-5"M ••••••••• ----~-· 
• 1 'JD :- 3 3 ' ' 10011n 

IOOll11 (•) 

TAil~ ~I AIIIC., IC AIIAllSIS DAIA 

PIIOSPNAIE CP04·P) 

Splh & 
Spt °'4>1 

IPO 

2.11 

........•..•.....•.... 

cs 
IUIIC , .. ,., •··········CJ········· 

S,IKE•SWLE S,IKE 
, .. ,,,, c111111r1> 

CIDL 104.0 120.0 

···········C6········· 
DUP•SPlrE S,IU 

, .. ,,,, c111111r1> 

107.0 126.0 

CJIC6•• 
lid. dev. 

••·····•• I IECOVEIIEI•••••••·• 
CJ C6 C4 

IAN'LE • DUP• llAIC• 
PIU PIU SPIU 

16.7 "·' 11.1 
IS.I 
n/1 



fAllf Jz AIIICI!' IC .,AL~s,, ,~,A 

SUI. f AH CS0O 

SOLID SAMPLES 
···········~: .... 

Cl CZ Spille' ••··•······CJ········• 
~E JWU DUP Spl Dupl 

'2•cP-8~t-~~~!.!!t ...... ~.~~. !~!~!? .. '~.~> ..... ~~-·· 
.:i....-33· 1001111 . . 91·6421 ll.6 T .. 

cs 
ILANIC 

(ug/llll) 
S,IIE•SAJtl'lE S,IIE , .. ,,., ,..,,,, 

. .J 
II 

I 

IOOX1'S (•) 91·1115 16Z •• 6.5X 

IDL • 4.1 .. IICI. 51 UII~ 
CIDL • ZO .. ,11. HO ug/l 

CID~ 517.0 369.0 

• s-.,1• not part of date pact .... for DC °"'' . 
-~ lo • ..., •• cllpllcatH "'!'eel: ?Pit!' cliptlta~ .. reel, ~ NSOf~! ~ecf to !"~·~~~ rec,• lon. 

n 
0 

t 
0 
0 
(1) 

,, 

···········C6········· 
DUP•SIIIE S,IICE ,..,,,, , .. ,,,, 
....•.......•.•••••. 

,n.o Ja5.o 

CJ & C6 •an 
1td. dev • 

•••...••• I IECMIIEl·•·· ··~--
cJ u ·· C4 

SAMPlE • DUP• ILAII• 
Sl'IICE IPIICE SPIKE 

101.6 106.I 100.Z ..... 
104.Z 

nl• 

"-~ 
a-,... 
~ 

t..N 
-'= 
'-.D 
--... ! ,. 
r~ 
-.J 
=-,,,?., II ...., 
'-..0 



T~C: 

~ -

. . . . 
~ -i~ .su. . 
~ ,,~ : fl,,. ~H'. : _ 

. ,,... • ,,, ?. , __ ; 

lt4 ,,~ Tit: 
/~, ,,,. TIC.. 

r 

' i • ,,,,,,~ • ~- 1--
.,.... 

I llt ~~/(( . ..!.. 
t,. ~4:~4<. e',.,hl~ 

-~ 
'· ···r 

·t.' 

. 
·- :.:-:, 

t16 ~ 3ur, '??HO .1 ii 1 / '".:(..~ -.,;,_ ___________________________ _ 

4/lf. 

II. 7r;~-- r_ "i) 
.1) 

,,. ,,,J._ r- .if) 

..; 

.IJ~'l&IJ, • . I)~.,.,--, . 

Pr.c. II 1- .f4. J 7 
t( .. ,. -ru,, = ,1J• ,.,_. • 

""· 

• 41 /,~I· ~, 1 - .3 I -?- ~~, .: ,, ~ A'. 
.110.J~JJ ,. ,,_,->--a, ~ ,_,, ~ ,~,.If. 
''• "J ~ C • /,~ ~ _,.,, ~n/. • fl}(. 
.,;. 4 ,.,,. • .21..,., ~ 

v.n/,, ~~--r- __,, 

200-81-1 TOTAL ORGANIC CARBON RZIULTS 

... :..:-
wt1c samplt « 
DOOX75 

PNL $AJ1Qll I BtLUlt h'l§..1.v ed 

.. ~ 

- -~, .. 
• • J 

•• 
•• 
•• 

91-7115-T-l 
91-7115-T-2 
91-7115-T-3 
91-7ll5-T-4 

529. 1119/k9 01-27-91 
535. 1'19/kg 01-27-91 
91.5 ' 01-27-91 
21.0 uq 01•27•91 

~i'f6.,. P.J. ~ !~OX77 

._, .7t>'33 •• 
I •• 

91-6421-T-l 
91-6421-T-2 
91-U2l-T•3 
91-6421-T-4 

194. 
161. 
91.0 
22.0 

iaq/k9 07-17-91 
111CJ/k9 07-17-9\ 

' 07-17-91 
uq 07-17-91 

:...~ .. 
..:..: . 

P•r-nthetical re• ult• are below th• reported detection li• it of 
50r,r,• • 

Total orq11nic carbon by rur. rrocedure 7-40. 37. on In• tru• ent 
WA92040, JJ5 Dldg. • r • lll. 1>11ta reported Cro• · LRn 52996, p lll. 

D11te 

~7/2;. __ 

l'reiocl ,..__ ---- ______ ,_,. ef Werti--------
1 ...... , ____________________ -,,_ --------

Diec ..... Te ~ ?.,~ Ir 
S'o-' I <~ _ ~.,.- tr/i-;/21 Date-~__. __ ......_ __ _ 

2--· · ·--- -------

E_OJ-006 



~~ ,~ 
Z /{J-f!-~8 ,s.s -,~;;iSGt ___ _ 
'.l•-tJ-5o~ Z,•Jb.s · IOl5Hl 

IOISK.J IZ-009ZtJij ~ 1 
IOISLS 12-01!46+/t,661362 1" 
8015"9 9Z-0IIZ7+1fl~ ;$ 

CZ 
SMPL( 11W 
(Ilg/kg) ' 

fA8l[ 3: AlflOII ,c AJIALJSIS OATA 
1 NfTAATE (N03·N 

C5 ------------C3-------
ILAJIK SPIU+SANPL[ SPIKE 

C IPD (119/~1) C (iig/kg) (ag/kg) 
' ,, - ------- - ------------0.1 u 

f111 

,~~ 
Mt- II.I 

.-. 

-------- I IECOVEIIES------
---------c,------- C3 Cl 
OU,+SPIU SPIU SANPL[ + 

-• 
C4 

(Ilg/kg) (119/kg) SPIKE SPIKE CIIITIIOl • --------- -------- --------- --------
l~I t9 3ll' 11,7 111 .... 

.... 
IDl• 0.1 fag!Kt. eo1 Ids) 
CROt.• 111 ~o (ll!IIKe. ' tolldtl 

l t-· • . 

.,_. NOTES: ~~ v,,,tw, F ~ ,u~ 

i:-·;-;;~-~l~ f• J~f ! ~ lluJ r,,o,1ec4 for QC purposn ~ \/ ~ 
z. IOOI aptu ·lewtl t11 extract ta eiq,ecild to be 5ppa each for lltrete, lltrlte, Phosphate. and Su1f•te 
3. 5ppa I dl1 •. factor / ' free. aollda • spike 1..,., (ag/lCg) l•' ao11d for lltr•te. Nitrite. Phosphate. •nd Sulf•t• 
4, IOOI utractl°" efficiency 1111aed In defining dll. factor 11 (diluent vol / s-.,1e wt) I 1.00 ,-1•1 · 
5. Nethad •1•nk UHd for C5; tml111l ....,11 wt•Z.00 g• 

C FLAGS 

I: IDL s ~,YJ, ,~, C ~ 
U: Anl1rt• not ' detect~: clDl , 

Q FLAGS .!, __ :_ ___ _ 

[: Estl•ted ••1~. ln,erfe~ present 
I: Spike recowerr not within cCM1tro1 1t• tts 
•: Dup1tc•te •ne1yst1 not within control 1t• lts 



fABLE ~: ANlON JC AIIALTS,s OAlA 
. IIJTRITE (IIOZ-11) . ' 

-------- I 1£COVOIU-•-··· 
Cl 

SNIPU 
SAll'U I°' f!L ~O&f l1111/k1, 

Z.11,-l-~6- IS'4".I' ,---------• •-•-•-•• ------• 
• --~801569 tZ-003111 IJ> ~ 

'Ull-1-5"6 -z,-~,S'BOISHI IZ-00351 I ,Or.I 

... 
0 

B0l51C3 
B0l5l5 
8015N9 

9Z-009Zl+\.O o..&. 
IZ·.OIZ41+ f,() M 
9Z·OIIZ7+ f,OM 

IDl.;. 0.1 fag!!Ct. •1 tdl) 
CRDL• ·a:o C1111iKt. 'aoth'ti' 

• • f , • .. I f 

CZ 
SMPU ptJf 

F fag/kg) ' 

~u·i·····-----
J 0.1 

uf 
Uj' 
Uj 

C5 
BUIit 

C IPD !~~~!! l. ... 
a.a 

u 

.. 

------------Cl------- ---------Cl····--- CJ 
SPIKE•SMPU SPIKE DUP•SPIU SPIU SNIPl.[ • 

F (1111/kg) (1111/ltg) (1111/kg) (1111/kg) SPIU - ------------ ------- --------- --------
u 

IZ.I I& IZ.5 15.7 IO 

I. + "°' !111Pl9! !• ,~,, ~ ~t ,-.r,~ for QC purpoH• 
2. um •pike ,eve, 1 edrac, 11 expected to be 5ppa ••ch for lltrate. lltrf t,. Pho1phat1. and Sulfate 
3. Sp,- I dl1. factor/ free. 1ollds • 1plke 1ml (119/Kg) ln 'Mlid for lltr1te, lltrlte, Pho1phlt1; •~ Sulfate 
4. IOOX extraciion •fflclencr iH~ In defining dll. factor 11 (diluent vol / 1111pl1 wt) I 1.00 111/•1 ·· · · ' 
5. Method blanl ned for CS; ~lnal 1111pl1 wt•Z.00 Ill 

C FLAGS 

I: IOL S ~l~• lev•l c CIDl 
U: Analyte not detected: cllJl 

Q FLAGS 

.E: E1tt•1ted value. fnterftrenc• present 
I : Spfke'recoverj' not •tthln control ll• tts 
•: Dupllc1t1 1nal11ls not •lthln contro1 ·11• 1t1 

-------

Cl 
our+ C4 
SPIU a•r-. ------- -------

IO IZ 

0 

"--n 
a--.. 
c.,..i 
-i= 
'-...D 
...._,... '! 



SAMn-f 'Df 
i,"',~-So ... ,:,;f-11Sioi;;-··· 
ia,4-f#J 28~·5 eo1SH1 

!A~l( ~: All'C., IC ANALYSIS ~fA 
pt«>SPHA TE ( PCM-PJ 

Cl CZ CS ------------Cl------- ---------Cl--·--·-
SANPU . ~[ DI'!' ILANIC SPIU+SWL( SPIU OU,+SPIIC( SPIU m ~~ (111/kgf ~ (119/kg) C l,P (111/kg) C (119/kg) (119/kg) (1111/kg) (119/k9) ;;:.;;;; if;;;; id'_________ - --·i:;· u ------------ ____ ._ __ _ 

12-00351 f1•Z.~ ;,I'~ 11-- ~-, ~ zs-

-------- 11rcoro10-------
o Cl 

SANPL[ + ou,+ C4 
SPIU SPIU CGIT• ' • • 

• BDIW 
B015l5 
B015"9 

lZ-00921+ 111 -t:t" ¥1 
IZ-DIZ41• 1.!, :i.4 r1_ 
9Z-DIIZ7+ ff 1-M j 

11.1 IU ·@{i;) M I 

... 
N 

IDl.• I .7 lag/Kg. aolld1) 
CROL~ 5.0 (Ill/Kg. ioltda) 

•1~s: 
• .. 

I. + lo~ ~}e! f1t thlf SD&""' ~t~ for qt ~rpo•!• . 
2. IDOi 1ptlke level 111 extract ·•• expected to·be 5ppa eicel for lttr1t1. lltrttt. Photphlte. ind Sulfite 
J. 5ppa I dtl. factor I frac. aohdt • aptke level (Ilg/Kg) In aoltd for lltratt. lltrtt,. Photphlte, ~ Sulfite 
4. IOOI e.trac:Uon tfflclencr 111..ed •• defining dll. factor 11 (diluent vol / 1-.,11 wt) I 1.00 ,a/•1 ' · 
5. llethod ..... uNd for CS; na• ,1111 1111ple wt•Z.OD 111 

C flAGS 

I: IDl. s Alll!~e , ... , C ~ 
U: Anlf,tt IIOt detec:ttcf: cJDl 

Q FLA6S 
' I --------

E: E1tlNted w•l•• lnterfe~• present 
I: Spike recovery not within control ll•tt1 
•: Duplicate 111111111 not within control ll• lt1 

• 



~IL~~~ 
------------

TABLE~: ANION IC AIIALTSIS DAT~ 
SUt.fAT[ (SIM) 

------.-- I UCOVOIU-•--
Cl 

SMPI.' ~J ·~ ~ ~~ (ag/kgJ 
~~i'J.:b6 IS,S-f1_;;;---- ;;:;;; JZ 
Zit, -6- ~II ~ -'°"' 10l5Hl IZ-00358 13 

' 

ci 
~£N 

~ (ag/kg) , 
• 1----------
,. I} .5 

10150 IZ-00921+ ZO 1-:f 
1015L5 tz-01241+ ~ H-lf l 
1015"9 tz-01127+ . JOI /'l 
IOL• f fag/Kg. IOI Ida) 
CIDL• Z0 (ag/Kg. IOltdsJ ' . . ... 

w IOT£S: 

C IPO 

• .,.3 
< 

cs ------------Cl------- ---------c,-------ILAlll SPIKE+SANPL[ SPIKE DUP+SPIIC[ SPIKE 
(ag/kg) C (ag/kg) (1111/kg) (Ilg/kg) (1111/kg) ------- ;. 

------------ •••••yr•• 

I 4 u 

&9.~ / 5Z.& 71.l. SI.I 

.. .. 

I. + lot -.l•! '" fhl~ S"5 111,t ~~ for QC purpoHI z. IOOI aplb 1ne1 n htrac:t h expected to l,e 5ppa· each for flltr•t•. II trite. Pho1phete. and Sulfite 

Cl 
SAMPLE • 

SPIKE --------

75 

3. 5ppa I dll. factor/ free. 10lldl • 1pl~e 1"91 (11g/Kg) In 10lld for lltr1te, lltrlte, Photphete, end Sulf•~~ 
4. IOOI extrectlon efflcltneJ 111aed 111 defining dll. fec:tor 11 (dllait wol / aaple wt) I 1.00 111•1 · 
5. Method ltl• UNd for C5i ·11a11111 aaple wt•Z.00 1111 

C fU6S 

I: IDl S Anl1~• lnel c CRDl 
U: Anllyte not detected: cJDL 

Q FLAGS :,;_!, ____ _ 

[: [1tl•ted w1lue. Interference present 
• I: Splk~ recowery not within ca11trol ll• lh 
•: Duplicate 1nalyal1 not •lthln control ll• tt, 

Cl 
DUP+ C4 
SPIKE COITIGI. --------- -----~ 

.. N 

0 -
• r--..J 
-·J ·--~ _&; 



'Zl~-6-608 
11, y :..l?,f 

°' a, 

u•-d-$oe, 
' I 

~1'-'3o,S 
' ~ 

TAIL( 16: TOlAl OIIGANIC CAA80N ANALYSIS DATA FOR TASKS Z I 4 
' ' SOG 18 

~H l~l!~ 

SIIIIPl• ug C 
IIC S-,1• I ~~ AlD f ~,,r~ wt.' ·lesulta 

~ ! J, ,., 

------------- ---------- ------------ --------- --------
IDI~ PZ-OlDl-1 S-,1~ 0.471 65.5 

. ' ., 

IOl5G9 92·030l-2 O.llc•t• 0.05347 76.4 

801569 12·030l·J Standlrd 
I ' .. 

" ··~ ,z-~•-, ..... 15.J 

•~5'1J ,~~5!-f ~,, 0,1»401, JI.I 

ID15HI 12-0358-2 0.,1,~~~ 0.0653 ~-• • ,I , 

ID15HI 92-0358-J Standard 
• 1 ., 

IOl5Hl 92-0358-4 . . ..... 15.l 

Tot•l ~~,c ~""°" ~f M!L ~~ f-i~:~r. on ,~!t!""'."!~ ~no,~. 

~25 !l'!!· · ~ f~a. Pi-ff llf'°r,~ f~ ~'-! 52~~- f'f .,,.,, t f 59· 

ug C In ag/Kg ISD (I) 
S-.,le S-.,1• .,... 

-------- ------- --------
50.2 1100 5 

II.I 1180 

H.I 547 10 

39.I 6ZI 

' · 

~~ ... a 
0--., 
~ 

c..N 
-'= I rec. Date Date '° .. .,, .. lecelwd Alel,nd - ' t 
r.....:. -------- --------- -------- -.,J ·---,__ 
c..n 

IO-Dl-11 lt-15-11 

10-oe-11 10-15-11 

.... lt-15-11 
: 

lt-11-11 

lt-11-11 II-IHI 

I0-11-11 It-IS-II 

H.I It-IS-II 

10-15-11 



fABLE ~: ANfON ,c ~NALTSIS DATA 
. NJTRATE (NOJ-N) 

SOil S~l~~ 

Cl CZ C5 ------------Cl-------

SANPU ·~ 
801589 
801 !ittl 

~~J~ 
H 00:t_, 
9f DO:t51t 

SMPU 
(ag/kg) -------u, 

).1 

~ 
SNl'U OU, 
(ag/kgf , 

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

BLANl SPIKC+SANPU 
C ·~ (11g/k9) C (ag/kg) 
- --- ------- - ------------

0.8 II 

,2-009211U ~ 
349 ,r 11r4a. ,,r 

2/t, -8-Soc...,0150 
I I 1, - 2-0 ,S ... t5t:-...5-----!li.-t~IA+-_...;.~--------- ----- ~ 

.... .... 

8815"9 92 11121• 31 .9 

~OL• o.e Jag/Kg, sol tds) 
CROL• L'O' (Ilg/Kg, 'Ml tda) 

NOJfS: 

I. + lot ~l~ fn J~ff SD& but r,porJed for QC pu...,«>te! 

.. . 

SPIKE 
(ag/kg) 

ti . I 

-------- ~ lfCOVfllfS---------
---------C6------- CJ Cl 
DUP+SPIK[ SPIKE SANPU+ ou,+ C4 
(ag/kg) (ag/kg) SPIKE SPIKE CGITIOl 
--------- -------- --------- ---------

38Z u., •109 Ill ... 

2. IOOI ap•k• level in htrac:t ta expected to be Sp,- each for ~•~r~tf . ll~f lte, Phosphate. a~ Sulf~t, 
J. 5ppa l dtl . factor/ free. 10ltds • spike level (ag/Kg) In soltd for lltrete, lltrlte, Phosphate. end Sulfete 
4. lOOI ext raction efficiency assiaed In defining dll . fector •• (diluent vol/ seaple wt) l 1.00 ga/• l 
5. flethod bin used for CS; ~tnel ,-,,1• wt•f.oo,. 

C flAGS Q f~AGS 

I: lDl s Analrt• , ... , C CIOl 
U: Anllyte not' detected; clDl 

[: [stl•eted velue, tn,erferenc:e present 
I: Spike recowery'not ' within cClfttrol ll• lh 
•: Oupllc;.ate analysis not within control ll• lts 

. 'o. /J(p:/'il. 
I 

• Q 



SOIL SAtePLES 
;;I l I 

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

TABLE 3: ANIO" IC ANALISIS OATA 
IIITAITE (NOZ-N 

-------- I IECOV£11£S•·-------
Cl CZ C5 ------------C3------- ---------C&------- C3 Cl 

SANPL( SANPL( DUP BLANK SPIKE•SANPL( SPIKE DUP+SPIKE SPIKE SAMPL( • DUP+ C4 
u,tPL( I~ ~l ~061 (119/kg) C (llg/kgf ' C APO (11g/kg) C (119/kg) (119/kg) (119/kg) (119/kg) SPlk£ SPlk( COITIOL 
---------- -------- - ---------- - ------- - ------------ --------- ------- -------- --------- ---------aoam ,r-oosott 1,9 M u --t:-e-u-- ·---- --··--·-···-· ··- ··- --- ---- ------··- --·---
ae1s,11 ,r ee~se.,,o •·• u 1.0 11 -------··- - ----· 

:llfl-8 - ~ ,015K3 9Z-009Zl l,O M-- U1 

Q 

/'t-20,S 881Sl5 H lll46• I.I II . t:a- - ·-tt---tt.-fi ~.---t15·"'-.~P---oo----_..001--- I!'----
' ·8015"9 9t•0IBtP• 0.1 U 

.... 
0 

SOL~ , •• (1111/~. aoltcfll 
CIIOl.• 1'. o· (11g/1Cg / io1ld1I 

' 
IIOTES: 

.•. 

J. + "°' ,..,.l•, ,~ t~!! SD&~ ~rted for QC purpose, 
2. lOOI spike level tn ••tract 1, expected to be 5ppa e•ch for llltr•t•. "ltrlte, Phosphate, •nd Su1f•t• 
S. 5ppa X dll. factor/ fr•c. aolldl • spike level (119/Kg) In solid' for Nitrite, Nitrite, Phosphate. •nd Sulf•t• 
4. lOOI extraction efficiency 111..ed In defining dll- f•ctor •• (diluent vol/ a-.,le wtl X 1.00 ga/•1 
5. Nethod bl1nt used for CS; noalnal 11111ple wt•Z.00 ga 

C fJ.AGS 

B: IOL S ~lJl~ l~l ~ aqN. 
U: AM1yte not detected; <li>t. 

' 

Q fLAGS 

E: [stl•ted v•Jue, lnterfer~• present 
II: Spike recovery not within control 11• 1ta 
•: Oupllc•te •nalysls not within control ll• lta 



SOil SAfll'~~S 

Cl C2 
SANPLE SANPI.E IU 

SANPL£ IOI . ' 
---------- ~L~~ (ag/kg~ f (ag/kgl ~ - ---------- -

TABLE 3: ANION IC ANALYSIS DAT4 
PHOSPtlAlf (P04-P) 

cs ------------Cl-------
BLANK SPIK[+SANPLE SPIKE 

RPO 
'' 

Jag/kgl C (ag/kgl (ag/kgl ------- - ------------ -------

-------- I IECOVEIIES••-•·••·· 
---------c&------- CJ Cl 
DUP+SPIKE SPIKE SANN.[ + DUP+ C4 
(ag/kgJ (ag/kgJ SPll[ SPIU COITIOL 0 
--------- -------

HHJ86• r.s I .. , u -tt81tt01~5691i!t--~P-4111:1t11ito--1~-t1t----------1-,-1-.------------------------- --1 ·-·-
H•G0351Y , .. I , .. I 2.1 -IIIINIO~l~liltt-l---tlhfllfM4ll,._-~,--ia----..... --11t--,.....t--------------------------- ·---I .. 

+I fo -13~ .sx-,01SKJ 92-00921 (Z.7~ IJ 7,1,(; /7¥1 «Jfi ::rr • 
11-20.5-IH!HH-!ISl~S---ll91P-f-8IIZ46• , 3.4 I -·•· - - -··-· ·· -- ·- ·,.r - ·11:-1· - - ----- . 1--su----rr---1•1--- M- I 

..... 
N 

-t1811t181~5N!lll!t--~9fP-11'8ltt181PifJH• -~11~.P-f ------------------- - ·· · · -·-- - --- -·· · .. · .. -·· ... - -· --- - ---- ----- ···-· --·- ·- - · -· I 

IDl• 1.7 (ag/lg, tolldl) 
CROl~ 5.0 (Ilg/lg, io1td1) 

IOTES: 
' 

•. 

1. + 11o~ ~1~ '" JN• SD& ""t f!f!Ort~ for qc purposes 
2. IOOI aptk• level tn ixtrec:t· t, expected to be 5ppa e•ch for ~••r•t•. 11irt~•• Phosphate, •nd Sulfat, 
3. 5ppa I dtl. factor/ free. toltda • aptke level (ag/lCg) tn aoltd for lttrite. lltrtte, Phosphate, and Sulfate 
4. IOOI extraction efficiency a11..ed In deflnlng 'dll: factor 11 (diluent vol / ,...,1, wt) I 1.00 gia/•1 · 

· 5. Nethod blft-used for CS; 'no• tnal t111ple wt•2.00 g• 

I: IDL S Analyte f ev•l c CIIDl 
U: Analyte iiot detected; clDl 

' 

q f~6S --------
E: [atlNted v•lue, fnierference preseni 
I: Spike recovery ·not within control ll• lta 
•: Dupllo•te •n•ly1l1 not within control ll• tta 



'2./{p,(J -soc. 
Jlf/-,;zo.s 

-. 
• 

JABLE 3: ANION IC ANALYSIS pATA 
1 SULFATE ' (S04) . 

SOil SAf!fH~ 

Cl CZ cs ------------Cl-------
-------- I ~(COV(IIU---------

---------C6------- Cl Cl 
SAMPLE SANPI.E OUP BLANK SPIKE+SANPLE SPIKE OUP+SPIKE SPIKE SAMPLE • IIUP+ C4 

SAMPLE,~ fill L061 (ag/kg) C (ag/kg) < 
C . .,, (ag/kg) C (ag/kg) (11111/kg) (11111/kg) (ag/kg) SPIKE SPIU COITIIOL fl ------- - ---------- ------- - ------------ ------- --------- ------- -------- --------- ---------INU589 lr•OOSae.. SZ -- · ·---4-11---------·- ·---· ·-

atQwl1-Ji.MfN1l~--1111~2 -uGOa51!!1111 .. • --l.i1-3 --11-----~1!!1,.s~111-1-4- ··- -·-·· ·--·-····- ··--·- - -- -- ------ ·- -- ···- -·----------

80151(3 
-IOISLS 
IDl5N!I 

9Z-009ZI 
92 11i41, 
H GINh 

zo l" 
H 
Ill 

···· -·- - -69.4- - - ·52;-t---- - n ; t---st;-·a.1---1,,...5---111111--- ----N · · · ··· 

IDL• 4 (ag/KQ. sol Ids) 
CRDL-. io (llg/KQ. ··101tds) 

•n~s: ... .. 
I. + llot ~,e, fn -,~,!~but ~~~ for QC pur.-,,~• . 
2. IDOi aplke level n extrac:t1

•~ expected to be Spia. each for Nitrate. Nitrite, Phosphate, and Sulfate 
3. 5ppa X dll. factor/ free. solids• aplk• level (ag/'9) In aolld for Nitrate. lttrlte, Phosphate, and Sulfate 
4. IOOI extrac:Jlon efflclenc:r a11-.d In defining dll. factor as (diluent vol/ ,...,1, wt) X 1.00 gia,'•1 · 
5. Nethod bla,. uHd for CS; nalnal 1Mple wt•Z.00 g11 

C ~AGS 

I: IDl S ~,rt• J,-,.l ~ ~ 
U: Analyte not 1detec:tid; <IOI. 

' 

q flAGS 

(: (stl•ted value, Interference present 
I: Spike recovery not wlthln~contro1 11• 1ta 
•: Duplicate analyst• not within control 11• tt1 

·- 7 



~~·,, fll ALO f 
------------ ---------

-:i ~t--6-~oc. I015q 9~·!>92!·• 
lf-!2D,5 · 
' IOISKJ 92-0921-2 

I I 

8015µ 92-0921-3 
I 

0\ ,0150 9~-~2•-1 
U1 

.. .. 

lABL~ 16: TOTAL ORGANIC CARBON ANAlfSIS DATA FOR JASK 2 I 4 
SIIG ,9 

Saple S...,1• ug C ug C In ag/Kg 
Type wt. g leaulh 5-ple Saple 

--------- ---------- -------- ---------- --------
S...,1• D.06108 45.5 35.4 579.0 

' 
Dupllc•J• o·.o&J1~ 45. 1 34 .9 553 
' ' f "' ~, 

Stancurd 

11•• 10.Z 
' . .. 

Total ~~nfc ~~ bf m ,~,., ~-,D.~1 on ,n,trtaent IIA92040, 
325 Bldg., ra 701 • . ~t• reported fr111 LIB 52996. pp 151-152. 

ISD (11 Inc. 
Oupt splltt 

--------- ---------
3 

IS.I 

Date 
hcthed 

----------
IO-H-11 

10-ZJ-ll 

c..,..J 
-l= 

Date "...:D 
Anllyrld -... • 

* 
----------- 'r,~ 

-..J ··-11-4-11 25 

Jl-4-91 

11-4-11 

U-4-11 



96 ~ 349? .. 27!~ I 
~~(;.·. ~Di..b'\.- "~L- o 450 

Table 10: Ga1m1a Energy Analysis o·f Soils 

Batch 4 

Diode L 

(Radionuclide activity in pCi/g4
) 

Sample ID LRB # Collection Isoto e 

Date soco 1o&Ru 1J1cs 
: : . :-:-:· .. .. 

.. -·. • ·--·-.~❖- - ·- .- . • • 

<0.46 
/ <33 66990 ± 1.1% 

.. 
. - :····:. :· 

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 ,,,,, 

• The one sigma uncertainties are based on counting statistics. All 11 <• values are 
detection limits associated with each "not detected• analysis. 

The getectie,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. 

* Sample not in this SOG but reported for QC purposes. 

c~-, ~-=r
a..\-1"~s ~~~ = 

c ·c:,-bo 

'\.\.:'=J-S\.~ ~~:-

;l.\:)..:J.o - ~o ~~Q 

l ~,~-=f-0 ~ d-C.::.~~~

~ 

51 



,\,s\,~ 
· ca?> 

~-

l1l 
~ 

S1111Pl• f Suipl~ TYPI 
---------------- --------------91-7815-A-11 Avenge v1lue 

Second Run 

91-7815-A·l• Soll 
91-1815-A-ZI Soll duplJc1Je 
91-7815-A-31 Natrfx Splitt• 
BL-6421-A-51• Bhnk 
BL-6421-A-41• Blink Spike 

fl rst Run 

91-7815-A·l• Sot1 
91-7815-A·ZI Sol I dup! le1le 
91·7815-A-31 Mdrlx Spike ' 
BL-64Zl-A-51• Blink 
BS · 64Zl-A-41• Blink Spike 

"Reported for QC purposes 

TABLE IJ: TPrAL ~LPHA ~LTSIS DAT~ 
SDG 14 

Spike 
fot11 Alph1 •/- Cone. •/-

(pCl/g) ' I 1lg111 Rrp (pCl/g) I sigma 
---------- --------- -------- --------- ----------tt:1t- 10.7 .. 

~e. s 

48 .9 ~ 3.5 
63.7 .,,,,~4 .0 26 .3-... 
68.0 _,,, ~ 4.5 34.5 0.3 

~~c0 .4 -u..'T 
53 .5 - -S-4.Z 48.0 0.5 

If 

48 . l - J.Z 
37.8 - Z.5 z, ......... 
49 .4/ 3.Z 35 .3 P.3 

NO<O . l / 
4.91/ 0.4 4.8 0.1 

••st1ndlrd deviation of 4 deter11ln1tions 

Detection ll•lt 2.0 pCl/g 
Error 11 based on the propaga~ed error of volume ~nd counting unceri11nt1e, . 

' ' 

Spike 
X Rec. 

---------

34 _,,, 

111 / 

18 _, 

102/ 



Ul 
Ch 

,,'2;.,<>...~ 
"~d' 

Jable lZ : 

TOTAL BCTA ANALYSIS DATA 
----- -------------------

Tot•l bet• re1ult1 ire reported 1s Sr-90/Y-90 
Spike 
Cone. 
(pCl/g) 

Suiple I 
!.--~---!-----
91-7815-A·l• 
91-7815-A-21 
91-7815-A-31 
Bl-7815-A-51 
BS-7815-A-41 

S~le Type 
--------------
Soll 
Soll dupl I cite 
Mltrlx Spike ' 
Blank 
Blank Spike 

Total Beta 
' (pC1/g) 

+/-
1 llgiN RPO 

l 59330 / ZDZD "-S° 
114990 _,, _ JS00 ~ 32 / 

-¼ffllt l 'ffi I\')! 910 ~ 
0.48,...... O. lZ ~ 
3.64/.. 0.54 ~ 

13040 

4 . 86 

~~(;,-'. ~OOi,_6'2, ··~~\_- D~ O 

+/- Spike 
l 11gau l Rec. 

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

650 97 .8 ......... 

D.Z4 65.D✓ 

Mini- detectabl ' t ctlvllf for~ lOg water s1111ple 11 1pproxlmately O.Z pCj/g. 

-...J";~:t 
·er--, 
w-.1 
-i= 

'° ~·. 
-$ 

f'"-.,J 
-..J l·.,_._. 
u,.J 



Ul 
O> 

~ C-r· .· 

JA6L[ 13: fu 23Q ind Pu 239/240 DATA ANALYSIS 
' . . . SDG ,4 1 

frogra · 
SMPle ID Saple fype 
91-7815-A•lc Soll 
91-7815·A·2c Dupltc1te 
91-7815·A·4c Blink Spike 
91·7815·A·5c Blank ' 

ru-239• 240 
pCl/g ' 

•/-

1 119111 
Pu-239+240 

RPO 

3.23E+Ol I .31E+OO ~ 
2.91c+o1 1.01£+00 R 
J.15£+00". 4. IIE-OZ ~ 
4,2&[ 113" l .63[-03 R 
"·'"'-6-03, 

8.4 

Pu-239• 240 detection ll•lt f• 1pproxt111tely 3[-03 pCI/~. 
Pu-238 detection lt•lt ts 1pproxlNtely 2[!03 pCl/g. 

Pu-238 +/-
. pCl/g l 119111 

4.28[-0l ~2.47E·02 
3. 54E ·Ol ~ I. &&E ·OZ 
c IE-03 ~ 
c2.4E·03 ~ 

Errors quoted 1r' the frop1g1ted error of lndlvldu•I 111e1sureinents. 

,,. .. 

fu-238 
RPD 

19 

Pu-239 •/-

Spike pCf/g I 119111 

J.ZOE+OO Z,24E·OZ 

I 
Recovery 

15 .8 ,,.., 

'...!.,~ 
O", 

t..,,.,I 
-i:: 
'-..0 
..... , .... .f 



TABLE 14: STAONTlllt-90 DATA ANALYSIS RESULTS 

SOILS 
Spike 

TotaJ Beta +/-
Sap1• Type (pCt/g) l 11gu• 

. ' ' 

Cone. +/- SRlke Noraallled 
RPO (pCl/g) I 11g1111• I Rec. I Yield•• 

~ ~ -----------------------------------------------------------------------------. --------------------------~~ -· 91-7,~5-A-b Triplicate Avg 65850 3290 

Soll 6Z600-T 4570 
Sall Duplicate 69170-~ 4980 
Matrix Spike l,$~~0 898tt- ":r 4660 
Blank ' 2.68pCl/11l - ~ - 0.23 

51.5 2.6 

91·1Bl5-A·lb 
91-7BiS-A-2b 
9l-71l5-A-3b 
8L-71l5-A-5b 
8S-7815-A-4b 
BLZ-7815-A-Sb 
91-7815-A-lb 

Blink Spike 2.64pCl/• 1-' ~'0 . 30 Z.42pCI/•\ 0.12pCl/• I 
Second Blan~ Used for X-r1y Fluorescence lllll)urlty ass1y 
Blank Soll ~ff!• Spike Used to Deter• lne Batch Yleld 

Nt~,- de~~J~bl' fcifyf fY for ' SillPI~ Is ~ppro~!Ntely O.~~ pCl/g . 

N/A 

109 

•one slg111 uncertainties ~r~ based on pro?agatlon of 111111, vol1111e, and counting uncertainties. 

""All Sr-90 analyses ire calculated on the basis of their r1tlo lo the blank soil spike recovery 
which has been nor• allzed to IOOX che• lcal recovery . 

99.8 ........ 

' I 

- J 



TABLE 15: T~ITJUC DATA ANALYSIS RESULTS 
SOG 14 

Spike 
Project frH!ua !I· Cone. ti· 
Suiple ID S111ple TY~ (pCl/g)' 1 s, gnlil RPO (pCt/g) 1 stgiu 

I 

------------ ----------- ----------- --------- --------- ---------- ---------
9l-642HH .. Soll 16 .,.. ""S' 1.8 
91-&Ul-lt-r• Dupl lc•t• 18 _,, ~ 7 IZ 
tl-841l·K·4 Method Spl~ U1~ ~o detennlnR b•tch Y!•ld 
91-64Zl·K·5 Blink <II • ....... ~ 
91-7815-l·I Soll 39 , '":I' 11 

Aprroxt .. te -~tee~ ,~ Lf~!~ ~ ~~ pCl/g f~~r!~flon~ occur~' to •ctu.l ~•IIIPI• !lz~) 

• Ba1ed on D.l g lllllf>l• 1lze 
• 1,1 t 1 1 , lf 

•• ,nc~~ for qc purro11s • • 

Recov. Corr. 
factor, X fa 

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

75 

, 
3-Y 
-..J 
L ,,.,..,.. --a-. 



Sample ID LRB I 

96~3~9?f'2797 

Table 10: 6aJ1111a Energy Analysis of Soils · 

Batch 4 

Diode L 

(Radio~uclide activity in pCi/g•) 

Collection 

.'he one sigma uncertainties are .:,ased on counting statistics. All •<• values are detection · 
limits associated with each •not detected• analysis. 

The Setec\6e,n limits Jre determined from Sample 91-7815-L-S. The detection limits in pCi/g 
for 0co, Ru, and 13 Cs at one sigma are <0.11, , <33, and <0.10, respectively. · 

55 



TAILE Ha TOTAL ALPHA AIIALYIII DA'A 
SOG I] ' 

Spike 
Totel Alphf •/• Cone. •/• Spike 

s.,,te' llllple Tn>e CpCl/1)' " ' . !.~!~. ~" CpCl/1) 1 ••-- I lee • 

~~ ~:..-_\S.-.c~ ,- ;;:;;;:;:;;·••• 
... :..: ........ ···-······ ........ ········- .......•. ...•..•.. 
Aver• val• 4.0 z.o '-._IJ 

~ c:;.e~rc\ ' 0-.... 
_-.=;.,::; 

t.>,l 

~~ -\¼.;;~ --.-~ Third run ~ 

"'° ~~~ 
• I .. I 

~· i 

w0-~ 91·64Zl·A·,a loll ,.,✓ 1.0~ • 
-\~~~~ ~ 91·711S·A•tii• 1oll , .......... J.S -:r •-~ 

91·7115·A·2•* Soll cq,l lcete 63.7./ 4.0-:S- 26.J/ -,J 

\,)~-~~~~--~ ··-91· 7115•A·la• llatrfx Spike · • 61.o, 4.5 ":r 34.5 0.J 34- '<,;:J 

ca 
~~o...~· ... -c-- IL •6421 •A·Sa llri •c0.4 ./ u:s-

~"~~Clbe:..... 
IS•64Z1·A·4• llri ~Ike 5J.5 / 4.Z -S- 48.0 o.s 111 --

U1 lec~f'al 
0> 

91·64Z1·A·1• loll s.z, 0.6 
91· 7115·A· 1i• loll "r-· J.Z 
91· 7115·A·Z•• loll cq,"c•t• n: ,,, z.s Z4 / 
91·7115·A·la• llatrlx Spike ' ' 49.4 - l.Z JS., 0.J ,,_,.,,,. 
IL·6421·A·Sa llri f1Dc0,1 ---

I 

~\~--~- 11·64Z1·A·4• llri ~,~~ 4.91 ....... 0.4 4.1 0.1 102/ . 
~,. 

~ ~ ~ ,,r,, !'YI 
· ~~ 91·64Z1·A·11 loll z.,.,,,, 0.6 

~s\~ 91·64Z1·A·Zli ioll cq,lfcate •cz.o--
-if;rL\'5.~ 91·6421·A·Ja Natrlx Spike 29.Z - z.z 61.1 o.~ 

IL ·6421 •A·Sa llri •c0.16✓ 
IS·64Z1·A·4• llri Spike ].46 _.,, o.z 41.5 0.7 1.1 ,..,.. 

' ' ""' ,.,~= ~'\.;). -l -'l•"'; o) 
b\, & ~ '#... le.:::> - l\ S,J °lo 

•~~ ! !Mf~! f!' 'hi• !-,,J! del!verr 1roup ~~ rer,>rfed for f1C purr,•~ 

P~!~t1on t!~ff ~-~ r,:,,, 
One !I~ unc!"!~•ntf-, ~r~ ~~., ~ r.~Hon t;tf ~,- .r.»~~trlc ~ COU'ltl~ uncer~~l"f'~· 



~~1.! .... ... l• T~ . ' ~ - ... ' . .....•..•.... 

TOTAL IETA AIIAllSIS DATA 
-······-·········----------

yotal ~t~ ti· 
cpe,,,, '., ... IPO 

-----···--- ········-

Spike 
cone. 

CpCl/1) 

----------91·64Z1·1• 
91•6421•1• 
91·6421·1• 
91·6421•1• 
91•6421·1• 

llllplt 
D•llcete 
llatrla Spike 
Itri ,. ~ 

4m1 ..,....-:r-1ou 
45055- "":l" 1040 
460JJ"':'.' T ISO 

S.9/ 

llri lpllc! 
0.50pCl/• l"" ~ 0.1 
4.74pCl/• l / ~ 0.6 

,•f~f''!' l1! ft ~ p.os, pcf1~ 

257 

4.19pCl/• l 

One •I ... 1a1eertalntln are bued on prapaptlon o( .. ,, wh•trfc end 
count Ina WICef'telntlfl ' '. · · · • 

•/• 

1 ..... 

---------

1J 

o.z 

Spike 
I lee. 

---------

M 

16.7.,,,,,, 

~ 

r-~ 
"",J ....... 

-....WO 

'-...0 



-,~, 
Progr• pCl/1 • /•1• pCl/1 • /•1• Spike pCl/1 • /•1• IPD 

!~!~.!t .. !~~-!~ ,u'~z~ irror• Pu-ZJI error• Pu·2J9 edited error• 11--, 
·---------- ---------- ----------

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

•..•..•.••. 
---------91·64Z1·A•1c Soll J.25£-03~ 6.95£-04 6.ZJE•OJ~ 9.lOE-04 18 

91·64Z1•A·Zc Duplicate 1.43E·03-:S- 4.]1E·04 4.66E·0] :S- 7.90E•04 
91·64Z1·A•4c llri Spite 1.090-:r 0.0Z5 1.Z5E·OZ ".3"" 1.Z5E ·0] 1.197 0.01J 91.1 
91·64Z1·A·5c .... . • u:::s;cU-04 J.60E·OJ ~-70E·04 

Pu·2Jf+Z40 •tectl• lf• lt ~l•tely 4E·04 pCl/t •· 
•nie 'error, cp,ted cf aftiia>' .,.. the ' propei•t-! error ~ f!'l'f!,._, ~...,.,~. . ' 
• • llot •tected 

I 



fABL~ 14: .HOITl~-9r ,!_ATA ANAl!SIS RESULTS 
SDG •~ 

SOILI 
f ., " 

~!~.! .... 
91 ·6421 ·A• 1b 
91·6421·A·2b 
91·6421•A•Jb 
91·6421·A•4b 
91·64Z1·A·5b 
91 •6421 ·A·6b 

sr-90 +/· 
, .. ,, 'p pCl/t l .,... --PD 

Spike Cone. 
pCl/1 

•....•.••.••.. ···-····· ·····--·- ········- ---------Solt 1.2' -::I'° 0.1 
Dupl lcete 0.1 .,.;- ~ 0.1 J6,,, 
llatrla Spit_.• 11" ~ Z 
llri Spike Z.66 / ":I" 0.26 

40.Z 
Z.44 

llri s.,-~ ·o., 
llri Spl~e ~ u..d to •teratrw t._. ~tell ylel~ 

+/• Spike 
1 ., ... I lecov. 

-----·-·· ------··· 

1.0 11 
0.06 109 

~ ~,~ ~~~•~H~ ~ ~ Cl!' ""~"°" ., ~,. voh .. trlc end CCU\tlrw &n:•r!•lntlN. . . 

•/- loraellaed '., ... I Yield (1) .•....... 
------------

s 
11 

14 /' 

De~ecnll!} f !'!'I~ • ~-06 pCl/1 bu-! on ~lnel ~•~ el lcr-• of 10 I end MOrat cue beckgrcud end CCIUltllll eff lclency 

., .. ,, ~ not f•! fn~o CC1111f•et1on.s~~t1111-19. 
**A lbtri•eott .. UHd, not • repllcetr aliquot of ?l·64Zl-

Cl) All sr-90 Mllyaea are c1lculeted on t"e beat, of their ratio to the blri a,,lke cl4) recovery ••lfch ,._ betn 
no,_ll&ed to 100I dl•lc1l recowry. '' ' 

""'~C 
a-.., 

LJ,,,j 
....i::: 
'-.,o -- . -. 
i"'-J 
co ·-.,___.. 



• . 

TAILE ,s, ,11,1111 DAT~•~·~ IHIJlll 

f'roJect 
lillpl•' .. 

frftf1a 
CpCl/1> 

91-6421-1c-1 '°' I 1,.. ~ 1.1 
91·6421•1•2 Dup feat, 11 / ::s- ' 1 12 ,. 
91·6421·1·4 lletflod 'Spike UNd to det.,.lne bet"9 vteld 
,1-64Z~-IC-S .... ' ' ' ' ~,. • ~~ J . 

Spike 
Cane~ 

(pCj/1) 
•/-

1 ..... 
lecov. Corr. 
feet.;, I fl 

15 
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96~349? .. 2803 

~~c;.-. ~ 0 \'&Gt.\.-~~\...- as~ 
Ta.bl• 10: &um Energy Analysts of Sotls 

RecOlffllended·Values 

Batch 5 

Dtod1 L 

(Radtonucltde acttvtty tn pCt/g1
) 

Customer ID Sample ID Collection Weight 60Co 101Ru 131es 

Date (g) 

B01SG9 92-oo301·L·l 10/.A/tl 14:20 14.200 cl / <500 ,, (S.72 ± 0.01) X 105~ 

B015H1 92-oo358•L-1 10/9/11 10:45 14.205 c0.4 ;;" <11,.,,,, 1890 ± 20 ~ 

B015H1 SIZ-oo358-L-2 10/t/tl 10:45 14.201 " cO.S ./ <15 - 2200 ± 20 .-, ~ 

B015H1 92-00358-L-S 11/1/11 11:01 14.212 ' c0.15 / cl.I ✓ <0.11 -
B0151C3 SIZ-o0921·L-1* 10/22/11 11:31 13.175 21.1 ± l.~.- <280 (5.12 ± 0.01) X 105~ 

B015LS 9Z-OlZ41-L-1* 11/1/11 11:44 1.1300 <30 <2300 (2.00 ± O.OZ) l 10~ 

B015M9 92-01827-L-1• 11/14/91 14:01 1.5020 ctO <lZOO (1.23 ± 0.01) X 101-:::S 
"' , tlP 993 t1.1~sl1~ 

The one sigma uncertatnttes are based on counting stattsttcs. All •<• values are 
detection limits associated with each •not detected• analysts. 

-

C 

~ 

Th• detection limits are determined fro• Sample 92-00358-L-S. The detection lt• its 
tn pCt/g for 10Co, 101, and 137Cs at one stgiu are< 0~06, <0.6, and <0.04. Note that the 
detection lt• tts quoted above were calculated as tf the isotope were present at a. le~•l 
that ts 2.5 ttmes the square root of twtce the average background. 

Samples not tn SDG but reported as a part of analytical batch. 

(\.~-oo~~~-\...-S -,~ ~ ~~~~- ~\~\:. 
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~ --

801561 
I015Hl 

IZ·OOlOl·A·l• 
IZ-00351-A·l• 
IZ-00351-A·Z• 
IZ-00351-A-Ja 
IZ-00351-A·Ja 
ll·OOlOl·A-51 
IS-00351-A-41 

So.1 
Sotl 
Soll •llcate 
Matrix Spite ' 
Matrix Spike 
111nlt 
..... ~I~~ 

fABLf U: TOTAL AlfM Aa,ALYSI' DATA 
TASK 2 I 4 SD& II 

107.5 ~ ... 
' Z.I' ~ 0.7 •s..,,· Z.5...- °TO.I 
U.79 __...,-::S- l.S 1.08 
I.ZS- ~l.l 10.1s 

co.sa-~ 
10.1 -::s;--1.1 1.57 

O.OI Ill.-
0,11 14,5 _,. 

0.1 u, ....... 



1K ~!~_,_ ~!~J ________ ~!~.!~---
101561 
IOl5Hl 

tz-0030I-A·I• 
tz-00351-A-la 
IZ-00351-A-Za 
1!·00351-A-31 
IL·OOJOl·A-511 
IS·0030l·A·4a 

Soll 
Soll 
Soll dup11cate 
flatrlr Spike 
11anlt 
II anlt Spl ke 

TAil~ 12: TOTAL IETA AIIALfSIS DATA 
TASK Z I. S116 II 

Spike 
Total let• +/- Cone. 
(pCt/g) l 11... IPD (pCl/1) 

622300 ~13300 
2590'~ 63 
Z440' R &Z 
Z990- ~ II 
c7,7- \k~ 

ZZ.l *-""':I° Z.4 

1.1/ 
11.4 

19.39 

•Ave,.,. of ,,.i t(· J ••• ,,., t /- ~~,. ~• -~+/-,.a and ll . l +/- , •• pCt/1 

~ Nt111- ~tectul, ~tt!ltf for 1 ~ aon Nlllpl~ I• -,,roxt•telJ 1.1 pCl/9. 

Contract •tec:tlan ua1,, can M ~teved .. , UH of the low background beta counter•; 
t he' millt1 froa 'thll 'batch~• counted on Jhe regular background beta counten ' 
M to high Nlllpl~ acttwtty. 

(r~ ,~ ..... an~,.,,..~ error of~·~ fnd ~ttng ~rt~tni,.,. 

+/- Sptb 
l ,,... I lee. 

, .. 
1.0 

.. 
114.,,.,.,.. 

' r-...) 
co ·---u, 



-

fAllf 13: Pu 231 and "8 239/240 DATA AIIALYSIS · 
' i - ' S06111 

1K Provr• 
s..,1. f S..,1• ID !~!~.!~------------ ---------------

Pu-139+240 +/· ,U-239+240 ptu-231 +/· Pu-231 Pu·Zlt +/- I 
pCl/t I ,1... IPO pCl/g l 11111111 IPO Splb pCl/1 I ,1... lecover, 

--------- ---------- --------- --------- ------- ----------- -------- --------901569 12·00308-A·lc Soll 
I0151tl 12·00351-A·lc Soll 

12·00351-A·Zc Duplicate 
· ! .... 

l.21E+02 ..... 4.95£+00 it.. 1.17£+00., 1.30£-Dl R 
2.39[-01"" 1.ou-02 R,. II ✓ • 1.37[-04 ~ ---~s <11>,lt,l'i~ 
Z.61£-01 ... I .04£-0Z ~ 4.03[·03' 1.41£-04 ~ .;;1 

12·00306·A•4c 11_,. Spl~ Z.23£+00..,.. 7 .SIE-OZ o C IE-OY"' 
c l[-03 .... 

Z.35£+00 1.41£-02 ts . .--
12·003Cll·A·5c ., ... C 5[•04 _, ~ 

Pu·Z3t+240 •tecUan ll• lf 1• 1pprmr,•t•l1 5 l-04 pCl/g. 
Plt-231 •tectt• ' 11•1t ti ,pproxt1111telrl f-03 ',Ct/g. · 

~ Jrror• quoted •~ ~~ proP'l'le4 error ~f ~ndlvlclal' ~!u~~,. 

• r~ 
co ·-.__.. 
CJ"', 



0\ .... 

-
~~t:,..·. ~O\~G-L\.-~~\._.- O~:}_ 

TAIU: 11: STIIOIITlllt-90 AIIALJSJS DATA fOI TASK Z I 4 
' SD611 " ' 

Spike ,.,_tM ~, '"''"'t 
1K Strantl• +/- Cone. +/• Spike lloralt1ed 
Saple f Saple I Saple Type ----~L-•• •-•••-~---••••• ..... : ....... . (pCt/1) ' 1111111• ll'D (pCl/g) 1 1111111• I lee. I rte1,• 

---------- --------- -------- --------- --------- -------- ---------
801569 
I01511I 

12-00lOI-A-llt 
12-00351-A-llt 
12-00351-A-tlt 

IZ-00306-A-lb 
IL-GOJOI-A-Slt 
IL-0030I-A-Slt 
IS-0030l·A·41t 

Soll 
Soll 
Soll ,-..ucat• 

17700 ~ 4900 
452--:-r 33 
411,- ~ 34 I.I 

Matrix Spike 41.3 ---::S- 3.1 
11en1t ·o.v R 0.02 ~ I l 
llanlt ... , teat• 0.3..... R 0.04 R ~ 1 l'( ''3 
llanlt Spike U.ed to dlte,.lne batch yield · 

.. 
"'''11111! ~~1, ~f¥JJf for ~ ~1~ J~ approxl•lelf 0.06 pCl/g. 

49.5 Z.5 

• ~ ,,,.. uncertalntl~ are bleed on propagation or •11, voh•. end counting unctrtelntln. 

.. All Sr-lO 1111l1111 ere c1lcul1ted on the bl1l1 of their retlo to the blank 1plkt recovery 

U.5 

103.5 / 

lltltctl t-• • norNllled to IOOI ct..tc11 rteo,iry. @di'ilC\l. 

~~e. ~'b~ \\- ~ ·,\-.e- ~~ ~~ ,~ ~+ o.~~,_c_,~e- 1::>.'-'<\.C.-€... -\~ cJ~e Qefct:e'f>:sc-£:nr--

\~ ~ ~~~ ~\..-,_ ~\~ ~~,\ e... _ CA."'¥-,.C.. '°~ c,._ ~c...c.\.~ ~~~ ~~ 
~~~. 

·,.,_1~ 
a... 
-= 
'->J 
...::: 
',,,,D 
..... f 

.-v 
CCII ·....... 
--..J 

1 rt\\~ \I\ 
~~~~ 



-~lt!. 
froJect ~!~J!_ ____ 

801561 .IZ-OOJDl·lt·l 
I015Nl IZ·OOlSl·lt·I 
IOlSQ IZ-009Zl·lt·l• 

tZ-009Zl·lt·Z• 
IZ·009Zl·lt·5• 
IZ-009Zl·lt·4• 

'
AIU 15: T11Tllll AIIALTSIS fell TASK I I• · r SD& ·,a . . l 

fr1tt• ti-
~l,Tnae pCl/1) l 1111111 ~ 
---------- --------- --------- ---------Soll II,,. J~ 
Soll u ..... 

Sptke 
Cone. 
(pCt/1) 
---------

J~ 
Soll 51- 4 ~ / Dup~"'' S7 - J 41 " Ila c1 • , 'R 
Nlthod Spike U.., to Deteralne latdt Yield 

I ' ' 

Apprmct•t• Detecttoa u•n • 10 pCt/1 (vartattoa1 occur ..,_ to actual N11ple 1tze) 
• lot Nlipln 111 t•· SD& ·~ reported for QC purpoan °' • IINd III O.J I ..,1, 1l1t ' w 

+I- lec:ov. Corr. 
l •111111 Factor. I F1 

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

.. 
75 
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• 

96 ii 3~9? .. 2809 

Table 10: 6ama Energy Analysis of Soils 

Recomended Values 

Batch 5 

Diode L 

(Radionuclide activity 1n pC1/g8
) 

Client ID S11nple ID Collection Weight 50Co 101Ru 137cs 

Date (g) 

ll01SG9 92-00301-L-1* 101,191 1,:20 14.200 cl 
.,,,. 

cSOO / (5.12 .± 0.01) X lOS~...-

8015Hl 92-00358-L-1* 10/9/91 10:,s 1,.205 c0.4 / <18' 1890 ± 20 -s-
8015Hl 92-00358-L-2* 10/9/91 10:45 1, .201 c0.3 _,,.. <15...., 2200 ± 20 ., T 

8015Hl 92-00358-L·S• 11/8/91 11:01 1,.212 c0,15 / <1.1 , ... ,0.11 _., 

~ "" ., (5.62 ± 0.08) X 105~ 801W 92-00921-L-1 10/22/91 11 :31 13.975 za.e ± 1.1.> <280 ,,, 

8015L5 92-012'1-L-1* 11/1/91 11:« 1.1300 <30 <2300 (2.00 ± 0.02) X 108 ~ 

ll01SM9 92-01827-L-1* 11/1'/91 14:01 1.5020 cZO <1200 (1.23 ± 0.01) x ·101T 
,. ,. ~\~, 

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

The detection limfts are determined fro• Sample 92-00358-L-S. Tha detection limits in 
pC.i/g for 50Co, 108, 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 b·ut reported for QC purposes. 

C.s-,~'"t ~o\ ~\\\ ~~~-:: ~~oo-\-&~o) "'f.\~\:>= \CS.\b:: \~-lo ~eo 
l~\:);'~57 

51 



TAil£ JI: TOTAL ALPHA ._YSIS DAT& fOI TASKS Z I 4 
., , T ! SD& 19 I .., ' ' 

SOIL 5Nfn.£S -~.-------!..~ t Sptke 

r~1~.11r +/- tone: •/-

Client • ~!~-'----- ~!t!~-- 1 •• .., ~ (pCl/g) 1 i,..-
--------- ----------- --------- ---------- ---------8015'3 12-00921-A-11 Soll 25.J/ ~ 5.1 
8015'3 12-00921-A-21 Duplicate u.1/.~ 5.7 1 / 

92-00306-A-S.* Blank ' c4.7 ~ 
IZ-00921-A-41 llenk Splkf 57.1-' T 1.4 54.1 0.1 
IZ-00921-A·ll ~trlx Spike U.7 ~ 4.1 45.4 0.5 

· Average I recovery 
• lot ...,,~ ,, thi "' ~ ~ecf ,~ QC pi_,rpoau . . 
The •tec:tl• 1'• 1t' for aot, 1111pln ,r '"'' atre ta · •pproxl!"~edlJ J pCl/g. 
C.tract dltec:t,on ll• ttt CIII lie ach,necl bJ UH of ' • l1rger,, ,.,1e tire end 

"' longer counting ti•. Due to the hloh activity of it1e 1111111•• In thla batch, 
"" • -11., N1Pl~ tin end ahorter ~ting ti• •~ •~· 

f~ror •• baaed Cl!! th! froplllted ,~r or ,.-1~ !~ count, .. ~rt,1n~,-~. 

, .. JJ 
Spike a---. 
I aec:. 

t..N 
--------- -i= 

'° ---- . 
• r'Y 104.0/ q:;, 

12.J/ 
c:::, 

N +/- I 



fAILF 12: TOTAL B[TA ANATSIS RESllTS ~OIi TASKS 2 l ~ 
r . 50619 · ' · 

SOI~ SANPl.£S _______ .,!!.~~-
Spike 

Tot•l ht• +I- Cone. 
lltC ' S..,l• f Slllpl• Tnie fpCl/g) I •111111 RPO (pCl/g) 

------------~~-~----- ------------- ----------- --------- ----------
64500 /-;:s- 1990 8015'3 92-00921-A·l• Soll 

I ./ IOl51C3 92-0092l·A-21 Soll 60600 ✓~1880 
92-00351-A-Sa* llltrlN Sp~b 4790 /"":l" 145 ' 1531 
92-00921-A-S. 111nlt ' 97/ "3° 21 
9Z-009Zl·A·4 1 llank Spike 491 ✓ "3" 29 411 

"' • llot ...,1 .. In the SIi& but ~'1ecl for QC purpoua 
UI Thi detectlai lt• lt for aoll , ... 1 .. 'of thla alre la 1pproxt•teclly 31 pCt/g. 

Contract dltec.ttOft ll• tta can be achieved by UH of• larger .... ,. •h• end 
longer counting ti•. Due to the high acthtty of the •~1•• In thta batch, 
a -l~•r 1MPI• ,.,. ~ ahorter counting ti• •re uaed~ 

Error ,, ~Nd ~ ,!- ~tecl ~r~r of ?Dl~ end countfng uncert1tntt••· 

- - - . ,, • ,w- r- \ ~ \.\-

+I-
I •1111111 

---------

71 

29 

.... 

.. , ... f.:":?-

Spike a-,, 

I lee. u,.J 

--------- -r::: 
'-..J:) -- . 
* 

toe- \\l\ lo <ff;)\\ \l.\\'i3 
r .. .;. 
.Q? 

13/ -
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JAIL[ H= ,U 231 and Pu 239/240 DATA ANALYSIS 
506 ~9 

1K l'follr• 
Saple ~ 

5-ple ··~ !~!t!!!! ___ 
ru,-239+2,o +/- ,u-239+2,o ,u-231 +/- Pu-231 ,u-2u +/- 1 

pCt/g . I fl~ RPO . pCl/g I 119111 ' RPO Spike pCt/1 I 111111 Recovery 

--------- --------------- ----------- --------- ------- ----------- --------- -------- · 
IOISHI 12-00351-A•lo* Soll 

12-00351-A-to• Duplicate 
10151a 92-009ZI-A-lc. Soll . . ' 

92-0030I-A-4c• Blank Spike 
tz,-0030I-A-5c* Blank ., 

2.38E-0I _,, l,0lE-02 ~ 11/ • 1.37[-04 ~ -H- ~5 
2.68E-0I _,,,, 1.ou-02 ~ 4.0JE-03,,,,,, 1.48[-04 ~ 
2.96[• 00 _.. l.06[-0l R, . 7.65[-03 ~ 
2.23(+00/ 7.&l[-02 \t._ < IE-03.... ~ 

c 5[-04 .- ~ c l[-03.,... ~ 

~231+240 detection lt••f ta ~pproxf•~•h 5 ~-04 pCt/g. 
Pu-231 dltec~lon lt• tt Ii ~pproxt•ttly I[-~ pCt/g. 

L\,'-\be-o~ ~ 
~'6~c-o~ ~ 

Ers,»n r,J.., !r, ~-- '-ra,aea~~ •r~ ~, t!'d,v,dual ,, .. ,u~lf, 

~ • s-,1-., ~, ., t~ SD& but ~~~ for QC purro~,, 
.. 

~~ ~= lll\,o1> ~ -o~ - l~-~~ 'E-O~)) 

~ l l\.o "?, JO -o~),.. (2. .'&~ '6 -o~')') 

~ ' 

2,35E• OO l,41E-02 95_, 
t 

~ 

r•,.; 
ca 
!~ 



IIC 
~~!~_!_ ~!!_! _______ _ 
IOl5Nl 12-00351-A-llt+ 

IZ-00351-A-tlt+ 

~~~~~~ IZ-00921-A-lb 

12-00306-A-lb+ 
ll-00306-A-Slt+ 
IL-00306-A-Slt+ 
IS-0030I-A-4bt 

T~IU 14: STROIITlllt-90 Wl.YSIS DATA FOi TASK 2 I 4 
' SDG 19 . ' 

Saple Type 

Soll 
Soll Duplicate 

Soll 

StfCllttlia +/-
(pCl/g) I ,1..-• 

452,., '"S' 33 
461- -S 34 

1150 , ·~ 570 

Spike 
Cone: 

RPO (pCl/g) -------- ---------
1.1-

Matrix Spika 41.3--:S- 3.1 49.5 
Blank · · o.1~70.oz K. \ 
ll1nlt duplicate 0.3 ..,2:1P'b,04 R(. e 1\\1\\'\~ 
ll1nlt Spike UHd to deti.-fne bitch yield 

~hc,b~ 

+/-
l ,1..-• 

---------

z.s 

"'·'- dltectabl• acttvfty for 1 ~,, h fPPrGXINtely 0.06 pCl/9. 
• ' . Sapli. nit ' tn thl SDG but reported for QC purpoHI ' 

Spike 
I lee. 

---------

13.5 

• One ,t..- unc:ert1lntlH ire baaed on propagation of •11. voliae. Ind counting uncert1tntle1. 

•• All Sr-90 1n1lyaH ire calcul1ted on the blah of their r1tlo to the blink 1plke recovery 
llhlc:h hi• bNII norallzed to IOOI chalc1l recovery. . 

' . ' 

... 

1o ... 11ie 
I Yield•• 
---------

103.5 -



O'I ... 
' 

TAIL~ 15: fRITllll AIIALYSIS fOII TASIC 2 I' 
S06 19 ' 

Spike 
1K Projec~ Trtth• +I- Cone. 

~!t!. Saplt ID Saplt TYPI lpCt/gJ I 1191111! RPO (pC1/g) 

------------
... :..:.._.;. ____ 

--------- --------- --------- ---------
IOISQ 

I 
92-00921-K-1 So1l 51 ./ 4 R 
92-D092l·K-2 Dupltcat1 37 _., J R 41 
12-00921-IC·S llanlt ' ' ·· <4 ••.,,,, R, 
12·D092l·l-4 Nethod Spike u..ct to Deteraf• latch Yield 

;- ~ I J I 1•· ~ • I. 

..,_,.t, Detect1• Lt• tt • 10 pCl/1 (varlatfana - .,. to actual a-.,le . ,,., •""Ti;t .-.,1n' h1 'U. 506 ~ reported for QC ...,,;o;;-r . '' '· ' · · • 

.. laHd on o.a, a-.,1• ,,,. 

• .. 

+I- a.cow. Corr. 
I 1191111 factor. I F1 

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



~ 
f)O 

PNL umple DAY OILUTIO~ ICP/HS 
I. D. , NUlllber ~EIGHJ .. FACJOR An11ysts ,., (b) No. 

----------------------- --------- 1J ....... 
91·7815-81 •• 0626 941.l 8 6 
91-7815-B2 1-0086 991.5 \0 9 
91-7815-83 .1016 907.8 \~ 8 
91 -7815-85 NIA 1000.0 12 
91-7815-86 N/A 1000.0 5 

0.00988ppli fc NIA NIA 4 
0.0494ppb fc NIA N/A lD 

3.0 rtl/l U In w1ter fEPA) 1 
15 2f O pCl/l U In water (EPA) 

(1) Sa111ple types : 
ii• 11111ple ' 
82 • sa111ple, duplicate 
83 •simple • Tc/U iplke 
85 • procedural blink '· 
86 • procedural blank• Jc/U •f!~~ 

TABLE 9: TECHHIT'UM 200-BP·l SOILS ANALYSIS: S1111p1e 91·1815 
fc-99 ind Ur1nl11111 Detenaln1tlons by ICP • Hiss Spectrometry 

Tc-99. lc-99, 
ng/a1 ng/g 

lc-99. Jc~9~. Tc-99. u, 
ng/g spike pCl/g, ng/al 

solution sol 1 spiked recovery, Xdry soll solution 
1n•lyzed (c,d) (d) le) ana 1 yzed ( f) 

---------- ---------
0.003 2.8-

o.oott.001 ttl 
0.013 11.8 · 

<0.001 CI 

48¢.R 62.4 
34±11--tR 59.6 

1.2 \~':) +tt 200-7~ 66.6 
N/A 0.001,., 

0.010 10.0 ~ 8.0 ,).S ttr N/A 0.009 

0.010 a,,\z~'t3 
0.048 

~· 
II' 

2.95 pCl/l 
20.4 pCI/L 

(b) units of •l/g dry soil except for ·B5 ind ·86 samples (blink/blank 1plkel units of Ill; Includes 5X addition dll . 
(c) le1chlte concentration corrected' for preparation dilution factor and additional dilution for analysis (SX). 
(d) ·Bl reported In units of ng/g; ·86 reported In ng 
(el Spike Recovery fol"lllllla: (Spiked Sllllf)le]/([Sa111p)e) + (Spike)) 
If) Samples were re-analyzed for ur1nl1a under procedure la21q. See LAB 54321 page 66. 

u, u. u, 
ng/g ng/g aplke 
1011 spiked recovery , X 

(c,d) (d) le) -------- --- --- ----
58100 • 
59100., 
60500, 7.22 103 

1.2 
9.5 7.95 103 -

(g) total uranium activity c1lcul1ted ustng natural Isotopic abundance for soil leachate (U) < 200 ppb : pCI • (U)*0.000336/0.481 (!),j.l-al~~ 
\ C:':·'\ \ '. ~ • 8 +;).. 'f-l"" 0 :: i~. ~ °lu 

~-~:~ 
,C.-'\'\ 

=v '-' C\\- ~g\S- (:.\p 

a5),\~,~ 

\c-o 

8 

-;..,,·~-~ 

u, o~ .... 
pCl/g (total), t.>,l 

dry sol I ....::: 
(g) '-...D -- . ------------ ., 

41.0, T r~ 
41.3 .. ~ Q? 
42.3 , 

NIA 
N/A 



fAILE ?: JE~fl~ ZOO·IP•l SOIL! AIIAL!~l.11 s..pl~ ,,-6421 · 
• f c·9! ~ ~r"'h• Deteralnatlcn "r ICP • Nu~ Spectr~t"f 

PIil N1Ple Dll DIWTI~ 
1~1- 'lllllber IEllilf . fACTCII '· 

C•> 
,,, 

Cb) 

...•...........••••••.• •........ 
91·6421·11 1~1246 1771.5 
91·6421•1Z 1.1177 1789.4 
91·6421-IJ 1.1241 1m.1 

O'I 91·6421-14 1.1808 169J.I 
~ 91·6421·1S 1/A 2000.0 

91·6421·16 I/A zooo.o 
0.0997ppb fc/0.~ U I 1/A I/A 
0.4f9FFb Tc/4.97ppb U Ill I/A I/A 

f ' 

Ca) Saple t~: 
II '• aaple . 
12 • aaple, G.ipllca, e 

'"'"' fc·99. ~•rs•• ,,.,., 
IO. aotutlon 

analyzed ......... ········--
12 ,.002ao.001 
1J 0.0017 
14 0.0061 
5 0.0011 

16 <0.001 
17 0.0045 

15 0.094" • 0.501, 

Jc•99. 
111111 
aott 
Cc,d) 

Tc·99• 

"''' aplked 
Cd> 

4-tr ·~.'\\ 
J.o-

10.1' 1.1 
2.Z .. 

<2 
,.o, a.o 

.. 

IJ • N1Ple + Tc/U spite · 
14 • laboratory cantrot · N1Ple (ICf LCS•OZlf, ~ Tc or U dlt1 available) 
IS • proc.,..al blant · ' · · · ' i r i ' · ' · 
16 • proc .... al blri + fc/U aplte 

fc·99, Jc-99, 
aplte pCl/1, 

u. 
ntl•l 

recovery, ldry aoll aolutlan 
analyzed 

----------
t&.,..JO 

52 
0.JO 

T 0.]2 
lo?> ... N/A o.sz 

]7 r ,., 
N/A 0.00] 

11J,; I/A 0.D1Z 

0.995 "' 
4.9]0 .. 

Cb) IA'llta of Ill.II dry aot l i •eepf for ·!S ~ -~ tll!Pln Cblri/blri aplte> a.1lta of Ill.; Includes 10X addition dll. 
Cc> l• edlet• conc:• ntrl!ltlon correc~•• for ..,.,r•ilon cl~lu~lan factor and addltfonal dilution 'for anal,slt (101). 
Cd> •ll reported In unit• of nt/t; ·16 reported In nt 

u. 

""' aoll 
Cc,d) . ....... 

5]5' 
574 ... 
926·" 

16700,' 
6.6 , · 

24.Z-' 

u. ,..,, 
aptted 
(d) 

1.01 

1.95 

t.>,l 
u. u. -'= 

apllte pCl/1 (total .:?, 
recowery. I dr/ aoll * 

U> r,...) 

------- --- ------------ cc, 

<•> 1/A 

o.,-T ·.:.:;.;:.. 
o.,-~a-.. 

11.1 ... ~ .,,. 
Ce) I/A 

Ce) uranh• ylel• not lfll)llcablea for • ...,,e aplk•• (UJ of added spite « (UJ In leachate, thua hwalld• tlnt recovery •t•; for blri aplt•• PQ In diluted 
aMple lfll)roac:hed LLD. ' . . . . · · ~n total uranha activi ty calcul•t~ ualne natural ~aot~lc abundance for aotl leachate IUJ < 200 ppb: pCI • (UJ*0.000]]6/0.411 

°t'(\b~ ~::. \C>,& - l~-~\ :~·o) 
+-.\ 
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'° 

. TAil[ I: ICP-NS AIIAlfSIS DATA fO!I TASKS 2 I 4 
' 50611 • I • 

~,~ ~, ~!,~ ~~~~ f~ ~~r,~n~, f~ ~,~~ ~ ~ ... 1, 

PIH- N11pl1 DIY DllUTICII ICP/NS Tc-99, Tc-99, Tc-n, f '. D . ....,., W£16fff ' fACTDI AAalyat1 ng/•1 ng/g ng/g 
(a) (b) lo. ' aolutlon aol1 1ptkad 

analyiad (c,d) ' (d) 

------------------IZ-003Dl-ll 
IZ-0030&-IZ 
IZ-0030&-U 
IZ-0030&·15 
tZ-0030&-II 
tZ-00358-11 
IZ-ootzt-11• 

Cai Sl!lple t~: 
11 • ....,1. , . 

1.0115 
l.OZZJ 
1.ozos 

I/A 
1/A 

1.162J 
1.1151 

. 12 • ....,1e. duplicate 
U • ....,1e + Tc/U iplke 
15 • procedural blank 'i 

---------2007.1 
1991.J 
1999.1 
1000.0 
1000.0 
194.1 

1199.0 

-------- ----------• 0.001--
I o.oost:.001 • 

10 0.0114-
4 0.0012--
J 0.0084 .. 

12 1.01at.004 • 
14 0.0041· 

11 • procadur1l blank + Tc/U a,t"' . 
• lot 1111Ple1 f• the SOI '.., •~~ fOf QC pu~, 

z.o. 
10.0--22., .. 
l.Z 
1.4 
1.z ... 
7.1-

1.1 

1.0 

Tc-n, Tc-99, 
spike pCl/g, 

fK!"l°Y• I 6ry aoll 
(e,f) (f) 

----------- --------
J4 

17Db5 
.:2\~-tfl" 381 

zo . 
11- 142 

l&ed:70 
l3Z . 

u. u. 
ng/• 1 ""' aolutlon aoll 

analy1ad (c,d) 

---------- --------
1.1160 2380 

~ 1.0640 2120 
~ 0.91110 IHO 

0.004G.- 4.0 
0.0078-- 7.1 
1.973• 1770 

11.984- 32300 

lb) unlJ• of "'-/1 dry eoll --=-,f for -15 and -II 1111Pln (blank/•lank eptket unite of • L; !nclud11 51 or IOI addltlN dtl, 
(c) lachate concentratt.i coriected for ,;,.,.rat,on clllutlon ' fector end additional dilution for analyall (51 or IOI). 
(d) ·13 reported ln '111tt1 of nt/1! ·II ra;orted I• 1111 ' . 

u. u. 

""'' ,pike 
eplud 
(d) 

racove~. I 
(e.1 

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

1.n 17 

7.15 '\'.\.!> 

,., ,ecov,ry • [Spiked Saple)/( [S..,11)+[Splke], . 
(ft Despite poalth• walun obtained for Tc. on1J apt~ ,-ple, f11C1 ,n •~nlbl! Tc ~- V•h•~ >l~D •~ M to III lncreaHd ....,_. 

obHrved for aoll dl .. atate IIIIP1••· ' • · 
11) For blank aplke, (U] In ' diluted N11pl1 approached LLD. 
(II) total uranh• actlvltJ calculated uaiiit natural hotoptc abundance for aoll leachate [U] c ZOO ppb; pCI • [U]•0.0003H/0.41l 
Dl• Detection Ll• lt h dlpend111t on ....,1, •lgllt and dilution vol1a1 ''" footnote C). 

\4"-\. .u 
~\c.....,\::. ~\>""{ e °L>~-=- t .g - ~. o 

,-.C\S 

'-f.:"l 

u. c;-..., 

pCl/1 (total), t/)\ 'l3 
drJ 1011 

(h) ~ 
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VOLATll..E ORGANIC DATA VALIDATION CHECKLIST - FORM A-1 

PROJECT: ~ REVIEWER.: 

CASE: 

1 . . DA TA 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 quantiwion 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 quantitation 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 

DATE: 

SDG: 

If any data review 

Yes No 

/ 
7 

/ -
/ -/ 
/ 

---;::::-
/ 

/ -/ 
/ 

7 
7 

/ 

/ 

..L 
L 
..L 

/ 

..L. 
/ 

.L 
/ 
/ 

NIA 

-

.L 

- # 



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 
Insttument time logs 
Chemist notebook pages 
Sample preparation sheets 

2. HOLDING TIMES 

Yes 

- · + 
No NIA 

/ 

/ 
7 
7 
.L. 
/ 

Complete the holding time summary form listing all samples and dates of collection and analysis. 

Were all samples analyzed within holding time? @ 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 CALIBRATION, TUNING AND PERFORMANCE CHECKS 

3. l GCIMS TUNING AND PERFORMANCE CHECKS 

Is a bromofluorobenzene tune report present for each applicable 12-h period? -0 
,._ ;, 

~ Do all tunes on all instruments meet the tuning criteria? 

Do all tunes on all instruments meet the expanded criteria? Yes 

Has the laboratory made any calculation or transciption errors? Yes 

Have the proper significant figures been reported? @ 

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 or UJ for nondetects). If all tuning criteria are missed, 
qualify all associated data as unusable (R). 

3.2 INmAL 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 

@ No 

@ No 

NIA 

NIA 

NIA 
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Are all applicable RSD values :s::20.5% (3/90 SOW)? Yes No @; 
' Are all applicable RSD values :S::40% (3/90 SOW)? Yes No @; 

Are all applicable RRF values within SOW limits (3/90 -SOW)? 

Are all erratic performance compound RRF values ~0.01 (3/90 SOW)? 

Yes No ® 
Yes 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 panicular 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 report present for all 12-h periods 
(f;) in which associated samples were analyzed? No NIA 

Are all RRF values ~ 0.05 (2188 SOW)? @ No NIA 

Are all %D values :s::25% (2/88 or 3190 SOW)? 
~ 

~ No ([itA 
Are all %D values :S::40% (3190 SOW)? Yes No @fl 
Are all RRF values within SOW limits (3/90 SOW)? Yes No ~ 
Are all erratic performance compound RRF values ~ 0.01 (3190 SOW)? Yes 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 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 Bl-ANKS 

•• -SD-EN-SPP-002, Rev. 1 

Are TCL compounds present in the field blanks? Yes No @ 
ACilON: Qualify all detected sample results ..S..5 times the amount in any valid field blank as 
nondetects (U) and note the field blank results in the validation narrative. 

S. ACCURACY 

5.1 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 MS/MSD analysis been conducted per matrix 
in the sample group? 

Are MSIMSD recoveries within specification? 

Are there any calculation errors? 

'2. · ... 

No 

No 

NIA 

NIA 

Yes @) NIA 

ACTION: If an MSIMSD analysis has not been conducted contact the laboratory for an explanation. 
Review the MS/MSD 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 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 with the potential affect on the sample results. 

Al-4 
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S.3 PERFORMANCE AUDIT SAMPLES 

Aie 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 MA TRIX SPIKE/MA TRIX SPIKE DUPLICATES 

Are RPO values within specification? 

Are there any calculation errors? 

Yes ® NIA 

Yes @ 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 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 (1). 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 ~ W,t~-~ -

Are field duplicate RPO values acceptable? Yes No <ii/J. 
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 No @ 
ACTION: Note the results of the field split samples in the validation narrative. 

7. SYSTEM PERFORMANCE 

7 .1 INTERNAL STANDARDS 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 

Yes §) NIA 

ACTION: If the area counts are outside the acceptance limits qualify all associated results as 
estimated (1 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). 

Al-5 
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8. COMPOUND IDENTIFICATION AND QUANTIT A TION 

8.1 COMPOUND IDENTIFICATION 

Are detected compounds within ±0.06 relative retention. time units of the 
associated calibration standard? @) No NIA 

Are all ions at a relative intensity of ::i!: 10~ 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? 

f;, No NIA 

G 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). Note the results in the validation narrative. 

8.2 REPORTED RESULTS AND QUANTIT A TION 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? 

No 

No 

No 

NIA 

NIA 

NIA 

ACTION: If the results and quantitation limits are in error contact the laboratory for clarification and 
note in the validation narrative. 

8.3 TE!\1T A TIVEL Y 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 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 
a~. . 

Al-6 
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9. OVERALL ASSESSMENT AND SUMMARY 

Has the laboratory coodu,cted the analysis in accordance 
with the analytical SOW? 

Were project specific data quality objectives met for 
this analysis? 

N/A 

N/A· 

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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HOLDING TIME SUMMARY - FORM B-1 
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( 
DATA QUALIFICATION SUMMARY FORM B-7 -

/)4 !dl .,,.., / ,I 
- - . 

SDG:~-c\.~~6 ~ •~ k j \ I rd v ,, ~ i ~ DATE:\ .:\ ~ q~ PAGc.~ _ur~ 

COMMENTS:\} e:.\~~~-· 
COMPOUND QUALIFIER. SAMPLES REASON 
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. 
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lA 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

-------· 
B015K3 -1 

dame:BATI'ELLE-PNL contract:------ Zt(g -f!, -.5Jl. fi-~,s 

:.ab Code: ------ case No.:---- · SAS No.:----- SOG No. : ------

!atrix: (soil/water) SOIL Lab Sample IO: 92-00921 

,ample wt/vol: l. 5311 (g/mL) G Lab File IO: >WA507 

,evel: (low/med) LOW 

; Moisture: not dee. 4.0 

:olumn: (pack/cap) CAP 

Date Received: 10/23/91 

Date Analyzed: 11/05/91 

Dilution Factor: 1.00000 

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

74-87-3---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl Chloride 
75-00-3---------Chloroethane 
75-09-2---------Methylene_Chloride 
67-64-1---------Acetone 
75-15-o---------carbon Disulfide 
75-35-4---------1,1-Dichloroethene 
75-34-3---------1,1-Dichloroethane 
540-59-o--------l,2-Dichloroethene_(total)_ 
67-66-3---------Chloroform 
101-02-2--------1,2-Dichloroethane 
78-93-3---------2-Butanone - . 

71-55-6---------1.,1,1-Trichloroethane 
56-23-5---------carbon Tetrachloride 
108-05-4--------Vinyl Acetate 
75-27-4---------Bromodichloromethane 
78-87-5---------l,2-Dichloropropane 
10061-01-5------cis-l,3-Dichloropropene 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-oo-s---------1,1,2-Trichloroethan• 
71-43-2---------Benzene 
10061-02-6------trans-l,3-Dichloropropene_ 
75-25-2---------Bromoform 
1oa-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 

72 

34. 
34. 
34. 
34. 
17. 
34. 
17. 
17. 
17. 
17. 
17. 
17. 
1.7. 
17. 
1.7. 
34. 
17. 
·17. 
17. 
17. 
17. 
l..7. 
1.7. 
11·. 
17. 
34. 
34. 

. 17. 
17. 
1.7. 
1.7. 
17. 
17. 
1..7. 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
..a-LL 
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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lA EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

J. .. Jame: BATTELLE-PNL 

-------· 
B015K3 DUP -1 · 

2/(:; ~fh~ ~L tf-~,5 Contract:------

lb Code: ------ case No.:----- SAS No.:----- SDG No.: ------

1trix: (soil/water) SOIL Lab -Sample ID: 92-00921 DU 

1mple wt/vol: 1.2235 (g/mL) G Lab File ID: >WA508 

?Vel: (low/med) LOW 

Moisture: not dee. 4.0 

>lumn: (pack/cap) CAP 

Date Received: 10/23/91 

Date Analyzed: 11/05/91 

Dilution Factor: 1.00000 

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

74-87-3---------Chloromethane 43. 
74-83-9---------Bromomethane 43. 
75-01-4-------~-vinyl Chloride 43. 
75-00-3---------Chloroethane 43. 
75-09-2---------Methylene_Chloride 21. 
67-64-1---------Acetone 13. 
75-15-o---------carbon Disulfide 21. 
75-35-4---------1,1-Dichloroethene 21. 
75-34-3---------1,l-Dichloroethane 21. 
540-59-0--------1,2-oichloroethene_(total)_ 21. 
67-66-3---------Chloroform 21. 
101-02-2--------1,2-oichloroethane 21. 
78-93-3---------2-Butanone 43. 
71-55-6--------~l,l,l-Trichloroethane 21. 
56-23-5---------carbon Tetrachloride 21. 
108-05-4--------Vinyl Acetate 43. 
75-27-4---------Bromodichloromethane 21. 
78-87-s~--------1~2-Dichloropropane 21. 
10061-01-5------cis-l,3-Dichloropropene 21. 
79-01-6---------Trichloroethene · 21. 
124-48-1--------Dibromochloromethane 21. 
79-oo-s---------1,1,2-Trichloroethane 21. 
71-43-2---------Benzene 21. 
10061-02-6------trans-l,3-Dichloropropene_ 21. 
75-25-2---------Bromoform 21. 
1oe-10-1--------4-Methyl-2-pentanone 43. 
591-78-6--------2-Hexanone 43. 
127-18-4--------Tetrachloroethene 21. 
79-34-5---------1 l 2 2-Tetrachloroethane , , , - 21. 
108-88-3--------Toluene 2.1. 
108-90-7--------Chlorobenzene 21. 
100-41-4------~-Ethylbenzene 21. 
100-42-s--------styrene 21. 
133-02-7--------Xylene (total) 21. 

FORM I VOA 

74--

Q 
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96 ~ 34~' .28f' EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET -------· l_aLANK_I ame:BATTELLE-PNL Contract:------

I 

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

Lal:) Sample ID: BLANK .trix: (soil/water) SOIL 

.mple wt/vol: (g/mL) G Lab File ID: >WA504 

vel: (low/med) I.OW 

Moisture: not dee. 100 

lumn: (pack/cap) CAP 

Date Received: ll/05/91 

Date Analyzed: ll/05/91 

- Dilution Factor: l. 00000 

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

. 
74-87-3---------Chloromethane 10. 
74-83-9---------Bromomethane 10. 
75-0l-4---------Vinyl Chloride 10. 
75-00-3---------Chloroethane 10. 
75-09-2---------Methylene_Chloride 5 • 
67-64-l---------Acetone ~ ~-~. 
75-15-o---------carbon Disulfide 5. 
75-35-4---------1,l-Dichloroethene 5·. 
75-34-3---------1,l-Dichloroethane 5. 
540-59-0--------l,2-Dichloroethene_(total)_ s. 
67-66-3---------Chloroform 5. 
101-02-2--------1 2-Dichloroethane I . s. 
78-93-3---------2-Butanone ~ -z s. 
71-55-6---------l,l,l-Trichloroethane 5. 
56-23-5---------carbon Tetrachloride 5. 
108-05-4--------Vinyl Acetate 10. 
75-27-4---------Bromodichloromethane 5 -. 
78-87-5---------1,2-oichloropropane 5. 
10061-01-s------cis-1,J-Dichloropropene s-. 
79-01-6---------Trichlcroethene s-. 
124-48-1--------Dibromcchloromethane 5-. 
79-00-5---------1,1,2-Trichloroethane 5-. 
71-43-2---------Benzene 5·. 
10061-02-6------trans-l,3-Dichloropropene_ S". 
75-25-2---------Bromoform 5 • . 
1oa-10-1--------4-Methyl-2-pentanone 10. 
591-78-6--------2-Hexanone 10. 
127-18-4--------Tetrachlorcethene 5.-. 
79-34-5---------1,1,2,2-Tetrachloroethane_ s-. 
108-88-3--------Toluene 5~ 
108-90-7--------Chlorobenzene 5. 
100-41-4--------Ethylbenzene s.-. 
100-42-5--------styrene 5. 
133-02-7--------Xylene (total) s. 

FORM I VOA 
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s EMI-VOLATILE ORGANIC DATA VALIDATION CHECKLIST - FORM A-2 

PROJECT REVIEWER: DA TE: 

LABORA 

SAMPL 

l. DATA PACKAGE COMPLETENESS 

Review the 
elements ar 

data package for completeness and check off the items below. 
e missing contact the laboratory for submittal. 

Data Packa ge Item 

Case Narrat ive 
ary 
ustody 

ary 

Data Summ 
Chain-of-C 
QC Summ 

Su rrogate report 
/MSD report MS 

Bl ank summary report 
/MS tuning report GC 

Inte rnal standard summary report 
a Sample Dat 

s ample reports 
TIC 
RIC 

reports for each sample 
reports for all samples 

Ra w and corrected spectra for all detected results 

Present?: 

Ra w and corrected library search data for all reported TIC 
antitation and calculation data for all TIC Qu 

Standards Data 
Initi al calibration report 
RIC and quantitation reports for initial calibration 

ntinuing calibration reports Co 
RIC and quantitation reports for cont. calibrations 

rnal standard summary report Inte 
Raw QC D ata 

Tu ning report, spectra and mass lists 
anlc analysis reports Bl 

TI C ~ports for all blanks 
RI C and quantitation reports for blanks 
Ra 
Ra 

w and corrected spectra for all detected results in blanks 
w and corrected library search data for all reported TIC 
antitation and calculation data for all TIC Qu 

MS /MSD report forms 

A2-1 

If any data review 

Yes No 

,-

L.. 
/ 

r'. 
-r 

~ 
7 

/ 
.La, 

/ 

I' 
_,,, 

"7 

...L 
/ 

..L 
/ 

/ 

.;· 
:z 
.L 
L 
.L. 
/ 

7 

7 
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Data PackHe Item 

RIC and quantitation reports for MS/MSD 
Additional Data 

Moisture/~ solids data sheets 
Reduction formulae 
Instrument time logs 
Chemist notebook pages 
Sample preparation sheets 

2. HOLDING TIMES 

Present?: Yes No NIA 

/ 

/ 
./ 

.L 
- .L 

/ -

Were all samples extracted within holding time? 

Were all samples analyzed within holding time? 

Yes ~ 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 CALIBRATION. TIJNING AND PERFORMANCE CHECKS 

3.1 GCIMS TIJNING 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 criteria? 
~-

Has the laboratory made any calculation or ·transciption errors? 

Have the proper significant figures been reponed? 

"(ii) 

@ 

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 INmAL CALIBRATION 

Is an initial calibration repon provided for all 
instruments? 

Are all RSD values S30% (2/88 SOW)? 

Are all RRF values ~ 0.0S (2/88 SOW)? 

Are all applicable RSD values s20.S% (3190 SOW)? 

Are all applicable RSD values S40% (3190 SOW)? 

A2-2 

@ 

@ 

@ 
Yes 

Yes 

No NIA 

No NIA 

No NIA 

No -~ 

No @ 

. 
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Are all applicable RRF values within SOW limits (3/90 SOW)? Yes No@ 

Are all erratic performance compound RRF values ~0.01 (3/90 SOW)? Yes 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 
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 a.uociated 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 :i!!0.05 (2188 SOW)? 

Are all %D values S25% (2/88 or 3190 SOW)? 

Are all %0 values S40% (3190 SOW)? 

Are all RRF values within SOW limits (3/90 SOW)? 

Are all erratic performance compound RRF values . :i!!0.01 (3190 SOW)? 

@ 
~ 
Yes 

Yes 

Yes 

Yes 

No NIA 

No NIA 

c@ NIA 

No @ 
No 

~ No I 

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). Ma.king 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 reponed 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 < 5 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 @ 
ACilON: Qualify all detected sample results ,S.5 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 
1 

~U¼\i.-i.vr .1.. 
Are any surrogate recoveries out of specification'? Yes W NIA 

Are any surrogate recoveries < 10%'? 

Are any method blank surrogate recoveries out 
of specification? 

Yes @ 

Yes ~ 

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 
method 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? 

No 

No 

Yes @ 

NIA 

NIA 

NIA 

ACTION: If an MS/MSD analysis has not been conducted contact the laboratory for an explanation. 
Review the MS/MSD 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 > 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 with the potential affect on the sample results. 

A2-4 
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5.3 PERFORMANCE AUDIT SAMPLES 

Are 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 MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

Are all RPD values within specification? 

Are there any calculation errors? 

@ 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 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 Su cet-'u, 1/1,'\QA~ : 

Are field duplicate RPO 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. SYSTEM PERFORMANCE 

7 .1 INTERNAL STANDARDS PERFORMANCE 

Are any internal standard area counts outside the 
acceptance limits? 

Are retention times for any internal standard outside the 
± 30 second ~indows established by the most recent calibration check? 

Yes @ NIA 

Yes @ NIA 

ACTION: If the area counts are outside the acceptance limits qualify all associated results as 
estimated (] 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-S 



8. COMPOUND IDENTIFICATION AND QUANTITATION 

8.1 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? 

Yes No @ 

Yes No {§iA 

Yes No @ 

Yes No {g§ 
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 reported 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 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 Sj>ecified 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? ~ No N/A 

Were project specific: data quality objectives met for 
this analysis? ~ No NIA 

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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m>d/<:/'13 
DATA QUALIFICATION SUMMARY - FORM B-7 

6S.;:·" ¾:::: 
soa: q £o I s+l-5 REVIEWER: C-f DATE: , 1 /17__, ICJ1,.,. I PAGE-±oFI 

c..,, ii, i (/ ~ J.z, 
I 

COMMENTS: \ 
, 

COMPOUND QUALIFIER SAMPLES REASON 
AFFECTED 

V.UJ j" c--tfl'"< 1~1~~:r,1, ,1<-i ~11~ H1r L K-CCC.U¼,&/ 
W.-5{_,Z -~I~ 2...uw~ ., -f ITT ui ·au ~ fut)7~s 

4- d ~ll~U'K.L I 
~~ 11' //IJ ~ fl. I (),, I 

I ,, I 

~ -~1 i H{fl!'II V\.t l In' ~, ~ 

17i .., I/' ✓ h1Mnhlh1, P 
'" 

U, 11,Jt':7 K 7 /ll~ l'JIJ' ;,,j:.,:..,-_ -> 
. P!O i6'<:Z,-r, ';7,i)i'51(."Z; ~ I ilf,t l (o i.1J·!lM • 

1 A ~A~w.o 1-1, ~ '4. :rt IJ / 14r, 11jJ(3 , P70i<k'~D 
l>~_.l;,,i,,t,Q,.;"' ~ 5,~ 

I 

I l.w~JN&,!j\\ Q, 6, '.j t, 'J .: , "i 
, . 
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1B EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET --------------· 
B0l5K3 J.. ·.ame: BA'l"l'ELLE-PNL contract:------- ,, IJ - '57J c- ,-c, , zot, 5 

t 

lb Code:------- Case No. : ------ .. SAS No. : ------ SDG No.: f9 

1trix: (soil/water) SOIL Lab. Sample ID: 92-921-E-l 

unple wt/vol: 30.1 (g/mL) G Lab File ID: >XC509 

!Vel: ( low/med) LOW 

Moisture: not dec.4.7 

~raction: (Sepf/Cont/Sonc) 

dee. -

SONC 

pH:7.5 

Date Received: 10/23/91 

Date Extracted:l0/30/91 

Date Analyzed: 11/25/91 

Dilution Factor: 1.00000 >c Cleanup: (Y/N) N 

I 

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

108-95-2--------Phenol 350. 
lll-44-4--------bis(2-Chloroethyl)Ether 350. 
95-57-8---------2-Chlorophenol 350. 
541-73-1--------l,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-Di-n-propyramine_ 350. 
67-72-1---------Hexachloroethane 350. 
98-95-3---------Nitrobenzene 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-9l-l--------bis(2-Chloroethoxy)methane_ 350. 
120-83-2--------2,4-Dichlorophenol 350. 
120-a2-1--------l-, 2, 4-Trichlorobenzene 350. 
91-20-3---------Naphthalene 350. 
106-47-8--------4-Chloroaniline 350. 
87-68-3---------Hexachlorobutadiene 350. 
59-50-7---------4-Chloro-3-methylphenol 350. 
91-S7-6---------2~Methylnaphthalene 350. 
77-47-4---------Hexachlorocyclopentadiene_ 350. 
88-06-2---------2,4,6-Trichlorophenol 350. 
95-95-4---------2,4,5-Trichlorophenol 1700. 
91-58-7---------2-Chloronaphthalene 350. 
88-74-4---------2-Nitroaniline 1700. 
131-11-3--------Dimethylphthalate 350. 
208-96-8--------Acenaphthylene 350. 
606-20-2--------2,6-Dinitrotoluene 350. 

Q _ 

~ 
u 
'1 
tJ 
tJ 
u 
u 
tJ 
tJ 
u 
u 
u 
u 
u 
u 
u 
tJ 
u 
u 
U. 
u 
u 
u 
u 
u 
u 
u 
u. 
u 
0 
u 
u 
u. . 

U'J 

\J 
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9611349;' .281-IY 
lC EPA SAMPLE NO. 

• SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

ame:BATTELLE-PNL Contract:------
-7-~-,i-,~-~-~-~--(.,-. -;-,-_J.5 

Lb Cede:------- Case No·.: ------ SAS No.: ------ SDG No . : f9 

1trix: (soil/water) SOIL Lab Sample ID: 92-921-E-l 

tmple wt/vol: 30.l (g/mL) G Lab Fila ID: >XC509 

:vel: (low/med) LOW 

Moisture: not dec.4.7 

:traction: (Sepf/Cont/Sonc) 

dee. -

SONC 

pH:7.5 

Date Received: 10/23/91 

Date Extracted:10/30/91 

Date Analyzed: 11/25/91 

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

I 

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

99-09-2---------3-Nitroaniline 1700. 
83-32-9---------Acenaphthene 350. 
51-28-5---------2,4-Oinitrophenol 1700. 
100-02-7--------4-Nitrophenol 1...700. 
132-64-9--------0ibenzofuran 350. 
121-14-2--------2,4-Dinitrotoluene 350. 
84-66-2---------Diethylphthalate 350. 
7005-72-3-------4-Chlorophenyl-phenylether_ 350. 
86-73-7---------Fluorene 350. 
100-01-6--------4-Nitroaniline "' " 1...700. 
534-52-1--------4,6-Dinitro-2-methylphenol_ 1700. 
86-30-6---------N-Nitrosodiphenylamine (l)_ 350. 
101-55-3--------4-Bromophenyl-phenylether_ 350. 
118-74-1--------Hexachlorobenzene 350. 
87-86-5---------Pentachlorophenol 1700. 
85-01-a--------~Phenanthrene 350. 
120-12-1--------Anthracene 350. 
84-74-2---------Di-n-butylphthalate 580. 
206-44-0--------Fluoranthene 350. 
129-oo-o--------Pyrene 350. 
85-68-7---------Butylbenzylphthalata 350. 
91-94-1---------3,3'-0ichlorobenzidine 7·00. 
56-55-3---------Benzo(a)anthracene 350. 
218-01-9--------Chrysena 350. 
117-Bl-7--------bis(2-Ethylhexyl)phthalate_ 350. 
117-84-o--------Di-n-octylphthalate 350. 
205-99-2--------Benzo(b)fluoranthane 350. 
207-08-9--------Benzo(k)fluoranthene . 350 . 
50-32-8--~------Benzo(a)pyrene 350. 
193-39-5--------Indeno(l,2,3-cd)pyrene 350. 
53-70-3---------Dibenz(a,h)anthracene 350. 
191-24-2--------Benzo(g,h,i)perylene . 3'.SO • . 

Q 

I 
i v u u 
u 
tJ 
u 
w 
q 

a 
-B-

u 
u. 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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-~ 
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~ 

(l) - - cannot be separated fromDiphenylamine 

FORM I sv-2 c..,· ll({ii4'J' 1/87 Rev. 

85 



q6113ug:;, '78},15 
,I- 1~1 ... ,,--~ \4 

lF EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDEN?IFIED COMPOUNDS -------· 
l,t~1:~~~v ~Js t/ me:BATTELLE-PNL Contract:-------

• 
b Code: ------- Case No.:------ SAS No.:------ SOG No.: 9 

trix: (soil/water) SOIL 

mple wt/vol: 30.1 (g/mL) G 

'1'8'1: (low/med) LOW 

~oisture: not dec.4.7 

traction: (Sepf/Cont/Sonc) 

: Cleanup: (Y/N) N 

.imber TICs found: 4 

dee. --

SONC 

pH: 7. 5 

Lab Sample IO: 92-921-E-l 

Lab Fila IO: >XC509 

Date Received: 10/23/91 

Date Extracted:10/30/91 

Date Analyzed: 11/25/91 

Dilution Factor: L.00000 

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

------------------------------------· 
CAS NUMBER COMPOUND NAME RT EST. CONC. 
a-••••~•••••••••••-••••••••••~•••••••-•••••••••••~•~•-••••=• 
l. 
2. 

... 
Unknown 
Unknown 
Unknown 
Unknown 

4.37 
s·~ 09 
5.32 

19.46 

1700. 
790. 
770. 
430. 

5. ______ -------------- ---- ------
6. ______ -------------- ----- -------
7. ______ ----------------- ----- -------
a. ______ --------------------------
9. ______ -------------- ----- -------LO. _______________________________ _ 

Ll. ____________________ , ___________ _ 
L2., _____________________________ _ 
L3. ______________________________ _ 

l4. 
LS -.------ --------------L6. ________________________ _ 

L7-;. ------LS. _______________________________ _ 
L9. _______________________________ _ 

?O. ______ -------------- ----- -------!l-. ------
?2. ______ -------------- ---- _______ , 
?3. ______ -------------- ---- -------
?4. ______ -------------- ---- -------
?5. ______ -------------- ----?6. -------
?7 ~ ------?8 

10. ------

Q 
as•••• 

olAi 
J:1..8-
J:U_ 

x · 

-

FORM I SV-TIC .. 
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t:t r3ur, ?8,tli ,,!IJB Li .. t, !\.I 
lB EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET -------· 
I B015K3 D . I 

' .ame:BA'l"TELLE-PNL Contract:------- 2-fli -13 ·'9.IC 11~Jo,5' ~ 
. -

lb Code: ------- Case No.:------ SAS No.:------ SOG No.: f9 

1trix: (soil/water) SOIL Lab Sample ID: 92-921-E-1D 

1mple wt/vol: 30.3 (g/lllL) G Lab File IO: >XC510 

!Vel: (low/med) LOW 

Moisture: not dec.4.7 

,traction: (Sepf/Cont/Sonc) 

dee. --

SONC 

pH:7.5 

Date Received: 10/23/91 

Date Extracted:10/30/91 

Date Analyzed: ll/25/91 

Dilution Factor: 1.00000 >c Cleanup: (Y/N} N 

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

108-95-2--------Phenol -----------11 l - 44 - 4 - - - - - - - - bis ( 2 - Chlo roe thy l) Ether __ _ 
95-57-a-~-------2-Chlorophenol ______ _ 
541-73-1--------l,3-Dichlorobenzene -----106-46-7--------l,4-Dichlorobenzene ____ _ 
100-51-6--------Benzyl_alcohol ______ _ 
95-50-1---------1,2-oichlorobenzene ____ _ 
95-48-7---------2-Methylphenol ______ _ 
39638-32-9------bis(2-chloroisopropyl)ether_ 
106-44-5--------4-Methylphenol ___ ----,---
621-64-7--------N-Nitroso-Di-n-propyramine_ 
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-Chloro-e-th--oxy--)m-e-th--an_e_-
120-83-2--------2,4-oichlorophenol ____ _ 
120-e2-1--------1.,2,4-Trichlorobenzene __ _ 
91-20-3---------Naphthalene-_______ _ 
106-47-8--------4-Chloroaniline 
87-68-3---------Hexachlorobutad~i-e_n_e ____ _ 
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---------~Chloronaphthalene ____ _ 
88-74-4---------2-Nitroaniline -------131-11-3--------oimethylphthalate _____ _ 
208-96-B--------Acenaphthylene ______ _ I 606-20-2--------2,6-Pinitrotoluene ____ _ 

--

35.0. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 

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

1-700. 
350. 

l.700. 
350. 
350. 
350. 

Q . 

i 

I 
I 
I 
I 

I 
! 

I 
I 
\ 

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

t r a 3u9''' '78\,17 .1b11 ·1 t .. (:. · 
lC EPA SAMPLE NO. . SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

_B_O_l-SK_3_D ___ I 
V& -(Z.,6Dv t'7,z~~ 1). u.' sme: BAT'l'ELLE-PNL ·, Contract:-------

I I 

U> Code:------- Case No.:------ SAS No.:----- SDG No.: f9 

1trix: (soil/water) SOIL Lab Sample ID: 92-921-E-lD 

unple wt/vol: 30.3 (q/mL) G Lab File ID: >XCSlO 

?Vel: ( low/med) LOW 

Moisture: not dec.4.7 

:traction: (Sepf/Cont/Sonc) 

dee. --

SONC 

pH:7.5 

Date Received: 10/23/91 

Date Extracted:10/30/91 

Date Analyzed: ll/25/91 

Dilution Factor: 1.00000 1C Cleanup: (Y/N) N 

I 

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

99-09-2---------3-Nitroaniline 1700. 
83-32-9---------Acenaphthene 350. 
51-28-5---------2,4-Dinitrophenol 1700. 
100-02-1--------4-Nitrophenol 1700. 
132-64-9--------oibenzofuran 350. 
121-14-2--------2,4-Dinitrotoluene 350. 
84-66-2---------Diethylphthalate 350. 
7005-72-3-------4-Chlorophenyl-phenylether_ 350. 
86-73-7---------Fluorene 350. 
100-01-6--------4-Nitroaniline 1.700. 
534-52-1--------4,6-Dinitro-2-methylphenol_ 1700. 
86-30-6---------N-Nitrosodiphenylamine (l)_ 350. 
101-55-3--------4-Bromophenyl-phenylether_ 350. 
118-74-l--------Hexachlorobenzene 350. 
87-86-5---------Pentachlorophenol 1700. 
ss-01-s---------Phenanthrene 350. 
120-12-1--------Anthracene 350. 
84-74-2---------oi-n-butylphthalate 500. 
206-44-o--------Fluoranthene 350. 
129-oo-o--------Pyrene 350. 
85-68-7---------Butylbenzylphthalate 350. 
91-94-1---------3,3'-Dichlorobenzidine 690. 
56-55-3---------Benzo(a)anthracene 350. 
218-01-9--------Chrysene 350. 
ll7-8l-7--------bis(2-Ethylhexyl)phthalate_ 350. 
117-84-o--------oi-n-octylphthalate 350. 
205-99-2--------Benzo(b)'.fluoranthene 350. 
207-08-9--------Benzo (k).fluoranthene 350. 
50-32-8---------Benzo(a)pyrene 350. 
193-39-5--------Indeno(l,2,3-cd)pyrene 350. 
53-70-3---------Dibenz(a,h)anthracene 350. 
191~24-2--------Benzo(g,h,i)perylene 3·50. 

Q 
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(1) - Can.t'10t be separated from Diphenylamine 
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q6 1l 3uq~, 78~·18 , ! ~ -11F .. (.. r - EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS -------· 
I ;;.11:°~~ &-?i.s .l),U, r: me: BA'l'TELLE-PNL Contract:-------

)) Cede:------- Case No.: SAS No-.-: ------ SDG No.: 9 

trix: (soil/water) SOIL Lab Sample ID: 92-921-E-1D 

mple wt/vol: 30.3 (g/mL) G Lab File ID: >XCSl0 

vel: (low/med) LOW 

~oisture: not dec.4.7 

traction: (Sepf/Cont/Sonc) 

C Cleanup: (Y/N) N 

uml:)er TICs found: 4 

dee. -

SONC 

pH: 7. 5 

Date Received: 10/23/91 

Date Extracted:10/30/91 

Date Analyzed: 11/25/91 

Dilution Factor: 1.00000 

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

CAS NUMBER COMPOUND NAME RT EST. CONC. Q _ 

---------------1. 
2. 

~ . 
6. 
7. 
a. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
2ll 
2 . . 

~--------------------------Unknown 
Unknown 
Unknown 
Unknown 

~ ;. 

I 

FORM I SV-TIC 
89.-

-------4-.39 
5.09 
5.33 

19.49 

-------------- ---1900. 
1000. JAB-

720. JirB.-
430. J _-

. 

1/87 Rev. 



96 ~ 3~9{
9

28~}9 EPA SAMPLE NO. 
SEMIVOIATILE ORGANICS ANALYSIS DATA SHEET -------· 

B015K3 MS · 1 , 
it(_ ame: BATTELLE-PNL contract:------- 7-lli -13-S?c. ,, ..... ~~ n, 
1b Code: ------- Case No.: SAS No.:------ SDG No.: 19 

\trix: (soil/water) SOIL Lab Sample ID: 92-921-E-2 

.mple wt/vol: 30.2 (g/mL) G Lab Fila ID: >XCSll 

:vel: (low/med) LOW 

Moisture: not dec.4.7 

traction: (Sepf/Cont/Sonc) 

dee. --

SONC 

pH:7.5 

Date Received: 10/23/91 

Date Extracted:10/30/91 

Date Analyzed: ll/25/91 

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

I 

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

108-95-2--------Phenol 4800. 
lll-44-4--------bis(2-Chloroethyl)Ether 350. 
95-57-8---------2-Chlorophenol 4300. 
541-73-1--------l,3-Dichlorobenzene 350. 
106-46-7--------l,4-0ichlorobenzene 2500. 
100-s1-6--------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-D1-n-propylamine_ 2900. 
6 7 -7 2.-1---------Hexachloroethane 350. 
98-95-3---------Nitrobenzene 35D. 
78-59-l---------Isophorone 350. 
88-75-5---------2-Nitrophenol 350·. 
105-67-9--------2,4-Dimethylphenol 3~0. 
65-85-o---------Benzoic acid 1700. 
lll-9l-l~-------bis(2-Chloroethoxy)methane_ 350. 
120-83-2--------2,4-Dichlorophenol 350. 
120-s2-1-------1,2,4-Trichlorobenzene 2500. 
91-20-3---------Naphthalene 350. 
106-47-8--------4-Chloroaniline 350. 
87-68-3---------Hexachlorobutadiene 350. 
59-50-7---------4-Chloro-3-methylphenol 5300. 
91-57-6--------2-Methylnaphthalene 350. 
77-47-4---------Hexachlorocyclopentadiene_ 350 .• 
as-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-Nitroaniline 1700. 
131-11-3--------Dimethylphthalate 350. 
208-96-8--------Acenaphthylene 350. 
606-20-2~-------2,6-Dinitrotoluane 350. 
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q6 11 349~, 7sro , R I .,. t:. ,l 
lC EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET -------· 
;ame:BATTELLE-PNL Contract:------- Ii~°-~~ ct-20,51 Jll':, . -

ab Cade:------- case No~ : ---- SAS No. : ------ SOG No.: 19 

atrix: (soil/water) SOIL Lab Sample ID: 92-921-E-2 

ample wt/vol: 30.2 (g/mL) G Lab File ID: >XC5ll 

evel: (low/med} LOW 

Moisture: not dec.4.7 

rtraction: (Sepf/Cont/Sonc) 

dee. -

SONC 

·pH: 7 .S 

Date Received: 10/23/91 

Date Extracted:10/30/91 

Date Analyzed: 11/25/91 

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

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

99-09-2---------3-Nitroaniline 
83-32-9---------Acenaphthene 
51-28-5---------2,4-Dinitrophenol 
100-02-1--------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.-52-1--------4, 6-Dini tro-2-methylphenol_ 
86-30-6---------N-Nitrosodiphenylamine (l)_ 
101-55-3--------4-Bromophenyl-phenylether_ 
118-74-1--------Hexachlorobenzene 
87-86-5---------Pentachlorophenol · 
85-01-s---------Phenanthrene 
120-12-1--------Anthracene 
84-74-2---------Di-n-butylphthalate 
206-44-o--------Fluoranthene 
129-00-0--------Pyrene 
85-68-7---------Butylbenzylphthalate 
91-94-1---------3,3'-Dichlorobenzidina 
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 
207-08-9--------Benzo(k)fluoranthene 
50-32-8---------Benzo(a)pyrene 
193-39-5--------Indeno(l,2,3-cd)pyrene 
53-70-3---------Dibenz(a,h)anthracene 

I 191-24-2--------Benzo(g,h,i)perylene 

{l) - Cannot be separated from Diphenylamine 

FORM r SV-2 
9L 

1700. 
2600. 
1700. 
5500. 

350. 
2500. 

350. 
350. 
350. 

l.700. 
l.700. 

350. 
350. 
350. 

4100. 
350. 
350. 

7~~-
350. 

2.700. 
350. 
690. 
150. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 
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96 ~ 349i8 28!i I EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET -------· 

I B0l5K3 MSD · 1 
Z-(lof,-'S[X,, ,q-.?D.~ ,-vt· a: rame:BA'rI'ELLE-PNL 

'- . contract:-------

ab Code:------- case No.:------ SAS No.:------ SDG No.: t9 

atrix: (soil/water) SOIL Lal:> Sample ID: 92-921-E-3 

ample wt/vol: 30.3 (g/mL) G Lal:> File ID: >XC5l2 

evel: (low/med) LOW 

Moisture: not dec.4.7 

rtraction: (Sepf/Cont/Sonc) 

dee. --

SONC 

pH:7.5 

Date Received: 10/23/91 

Date Extracted:l0/30/91 

Date Analyzed: ll/25/91 

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

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

108-95-2--------P.henol 4900. 
lll-44-4--------bis(2-Chloroethyl)Ether 350. 
95-57-8---------2-Chlorophenol 4400. 
541-73-1--------l,3-Dichlorobenzene 350. 
106-46-7--------l,4-Dichlorobenzene 2.500. 
100-51-6--------Benzyl_ alcohol 3·50. 
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-Di-n-propylamine_ 3000. 
67-72-1---------Hexachloroethane 350. 
98-95-3---------Nitrobenzene · 350. 
78-59-1---------Isophorone 350. 
88-75-5---------2-Nitrophenol 350. 
105-67-9--------2,4-Dimethylphenol 3.50. 
65-85-o--------~Benzoic acid 1700. 
lll-91-l--------bis(2-Chloroethoxy)methane_ 350. 
120-83-2--------2,4-Dichlorophenol 350. 
120-s2-1--------1,2,4-Trichlorobenzene Z.600. 
91-20-3---------Naphthalene 350. 
106-47-8--------4-Chloroaniline 350. 
87-68-3---------Hexachlorobutadiene 3So.· 
59-50-7---------4-Chloro-3-methylphenol 5600. 
91-57-6---------2-Methylnaphthalena 350. 
77-47-4---------Hexachlorocyclopentadiene 350. 
88-06-2---------2,4,6-Trichlorophenol - 350. 
95-95-4---------2,4,S-Trichlorophenol 1700. 
91-58-7---------2-Chloronaphthalene 350. 
88-74-4---------2-Nitroaniline l.700. 
131-11-J--------oimethylphthalate 350. 
208-96-8--------Acenaphthylene 350. 
606-2 0-2--------2., 6-Dini trotoluene 350. 
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t:i6 !134. ~' 781"'} , . ~.. c .. c. ,Jc. 
SEMIVOLA'l'ILE ORGANICS ANALYSIS .DATA SHEET 

EPA SAMPLE NO. 

-------· 
B01SK3 MSD -I 

uia:BA'l'TELLE-PNL Contract:------- 2/w ~l4 --500 l'1--l4,5· ,r>~ 
I 

lb Cede:------- case Ne.: ------ SAS Ne.-: ------ SDG No.: 19 

itrix: (soil/water) SOIL Lab Sample ID: 92-921-E-3 

,mple wt/vol : 30.3 (g/mL) G Lab File IO: >XCS12 

!Vel: (low/med) LOW 

Moisture: not dec.4.7 

:traction: (Sepf/Cont/S0nc) 

dee. -

SONC 

pH:7.5 

Date Received: 10/23/91 

Date Extracted:10/30/91 

Date Analyzed: ll/25/91 

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

' 
I 

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

99-09-2---------3-Nitroaniline l..700. 
83-32-9---------Acenaphthene 2800. 
Sl-28-5---------2,4-Dinitrophenol 1700. 
100-02-7--------4-Nitrophenol 6000. 
132-64-9--------Dibenzofuran 350. 
121-14-2--------2,4-Dinitrotoluene 2700. 
84-66-2---------Diethylphthalate 350. 
7005-72-3-------4-Chlorophenyl-phenylether_ 350. 
86-73-7---------Fluorene 3·50. 
100-01-6--------4-Nitroaniline 1-700. 
534-52-1--------4,6-Dinitro-2-methylpnenol_ 1-700. 
86-30-6----~----N-Nitrosodiphenylamine (l)_ 350. 
lOl-55-3--------4-Bromophenyl-phenylether_ 350. 
118-74-1--------Hexachlorobenzene 350. 
87-86-5---------Pentachlorophenol · 4800. 
ss-01-s---------Phenanthrene 350. 
120-12-1--------Anthracene 350. 
84-74-2---------D1-n-butylphthalate 7S1) 2-.Q-. 

206-44-o--------Fluoranthene 350. 
129-oo-o--------Pyrene 3100. 
85-68-7---------Butylbenzylphthalata 3-so. 
91-94-1---------3,3'-Dichlorobenzidine 690. 
56-55-3---------Benzo(a)anthracene 350. 
218-01-9--------Chrysene 350. 
ll7-8l-7--------bis(2-Ethylhexyl)phthalate_ 350. 
117-84-o--------oi-n-octylphthalate 350. 
205-99-2--------Benzo(b)fluoranthena 350. 
207-08-9------•-Benzo(k)!luoranthene 350. 
50-32-s---------Benzo(a)pyrene 350. 
193-39-5--------Indeno(l,2,3-cd)pyrene 350. 
53-70-3---------Dibenz(a,h)anthracene 350. 
191-24-2--------Benzo(g,h,i)perylene 350. 
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" (l) - Cannot be separated from Diphenylamine 
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9 6 Ii 349;u ~Sfi3 EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSI'S DATA SHEET -------· 

a:(_ ama:BATTELLE-PNL Contract:------- I SBIJCX2 I 
ab COde: ------- Case No.:------ SAS No.:------ SDG No.: f9 

strix: (soil/water) SOIL 

mple wt/vol: 30 (g/mL) G 

avel: (low/med) LOW 

Moisture: not dee. -

~traction: (Sep!/Cont/Sonc) 

?C Cleanup: (Y/N) N 

dee. 

SONC 

pH:---

Lab Sample ID: 92-921-E-4 

Lab File ID: >XCSOS 

Date Received: 10/23/91 

Cate Extracted:10/30/91 

Data Analyzed: 11/25/91 

Dilution Factor: 1.00000 

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

108-95-2--------Phenol 330. 0 
lll-44-4--------bis(2-Chloroethyl)Ether 330. u 
95-57-8---------2-Chlorophenol 330. u 
541-73-1--------l,3-Dichlorobenzene 330. u 
106-46-7--------l,4-0ichlorobenzene 330. u 
100-51-6--------Benzyl_ alcohol 330. u 
95-50-1---------1,2-Dichlorobenzene 330. u 
95-48-7---------2-Methylphenol 330. u -39638-32-9------bis(2-chloroisopropyl)ether_ 330 . .y- u~ 

I 

106-44-5--------4-Methylphenol 
621-64-7--------N-Nitroso-D1-n-propyµmine_ 
67-72-l---------Hexachloroethane 
98-95-3---------Nitrobenzene . 
78-59-1---------Isophorone 
88-75-5---------2~Nitrophenol 
105-67-9--------2,4-Dimethylphenol 

· 65-ss-o---------Benzoic acid 
·lll-9l-l--------bis(2-Chloroethoxy)methane_ 
120-83-2--------2,4-Dichlorophenol 
120-a2-1--------l,2~4-Trichlorobenzena 
91-20-3---------Naphthalena 
106-47-8--------4-Chloroaniline 
87-68-3---------Hexachlorobutadiene 
59-50-7---------4-Chloro-3-methylphenol 
9l-57-6---------2~Methylnaphthalene 
77-47-4---------Hexachlorccyclopentadiene_ 
88-06-2---------2~4,6-Trichlorophenol 
95-95-4---------2,4,S-Trichlorophenol 
91-58-7---------2~chloronaphthalene 
88-74-4---------2-Nitroaniline 
131-11-3------~-Dimethylphthalate 
208-96-8--------Acenaphthylene 
606-20-2--------2.6-Dinitrotoluene 

FORM I sv-1 
81 

330. u 
330. u 
330. u 
330. u 
330. 0 
330. u 
330. u 

l-700. u 
330. u 
330. 0 
330. u 
3.30. u 
330. ·tr 
330. 0 
330. 0 
330. u 
330. e-
330. u 

1700. u 
330. u 
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330. u 
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96 ~ 349? .. zmj~ 
lC EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET -------· l_saL10C2_\ 
ame:BATTELLE-PNL Contract:------

' 
ll:) Code: ------- case Ho. : ------ SAS No • : -------- SDG No.: f9 

itrix: (soil/water) SOIL Lab Sample ID: 92-921-E-4 

imple wt/vol: 30 (g/mL) G Lab File ID: >XCSOS 

~vel: ( low/med) LOW Date Received: 10/23/91 : 

Moisture: not dee. -

,traction: (Sep~/Cont/Sonc) 

dee. --

SONC 

Date .Extracted:10/30/91 

Date Analyzed: ll/25/91 

Dilution Factor: 1.00000 _)c Cleanup: (Y/N) N pH:---

I 

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

99-09-2---------3-Nitroaniline 1700. 
83-32-9---------Acenaphthene 330. 
51-28-5---------2,4-Dinitrophenol l.700. 
100-02-1--------4-Nitrophenol 1700. 
132-64-9--------Dibenzofuran 330. 
121-14-2--------2,4-Dinitrotoluene 330. 
84-66-2---------Diethylphthalate 330. 
7005-72-3-------4-Chlorophenyl-phenylether_ 330. 
86-73-7---------Fluorene 330. 
100-01-6--------4-Nitroaniline 1100. 
534-52-1--------4,6-Dinitro-2-methylphenol_ l.700. 
86-30-6---------N-Nitrosodiphenylamine (l)_ 330. 
101-55-3--------4-Bromophenyl-phenylether_ 330. 
118-74-1--------Hexachlorobenzene 330. 
87-86-5---------Pentachlorophenol 1700. 
as-01-a---------Phenanthrene 330. 
120-12-1--------Anthracene 330 
84-74-2---------oi-n-butylphthalate '410. 
206-44-o--------Fluoranthene 3;.su. 
129-oo-o--------Pyrene 330. 
85-68-7---------Butylbenzylphthalate 3.30. 
91-94-1---------3,3'-Dichlorobenzidine 670. 
56-55-3---------Benzo(a)anthracene 330. 
218-01-9--------Chrysane 330. 
ll7-81-7--------bis(2-Ethylhexyl)phthalate_ 330. 
117-84-o--------Di-n-octylphthalate 330. 
205-99-2--------Benzo(b)fluoranthene 330. 
207-08-9--------Benzo(k)fluoranthene 330. 
50-32-8---------Benzo(a)pyrene 330. 
193-39-5--------Indeno ( 1,·2, 3-cd) pyrene 3.30. 
53-70-3---------Dibenz(a,h)anthracene 330. 
191-24-2--------Benzo(g,h,i)perylene 3.30. 

Q 

-a-
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 

I 
I 

I 
i 

' ; 

I 
I 
! 
i 
~ -~ 

(1) - - cannot be separated from Diphenylamine 

FORM r sv-2 1/87 Rev. 
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.1 b J it c. '1"' EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET -------· TENTATIVELY IDENTIFIED COMPOUNDS 

J. .ame:BATI'ELLE-PNL 
' 

· contract:------- l_sa_LKX_ 2 __ 1 
. 

lb Code: ------- case No.: ------
\trix: (soil/water) SOIL 

tmple wt/vol: 30 (g/mL) G 

!Vel: (low/med) LOW 

Moisture: not dee. -- dee. --
:traction: (Sepf/Cont/Sonc) SONC 

C Cleanup: (Y/N) N pH: --

umber TICS found : 3 

SAS No.: ------ s 0G No.: 9 

Lab. Sampl e I D: 92-921-E-4 

Lab File ID: >XCSOS 

Date Receive 

Date Extract 

Date Analyze 

Dilution 

d: l0/23/91 

ed:10/30/91 

d: 11/25/91 

tor: 1.00000 Fae 

CONCENTRATION UNIT s: 
/Kg (ug/L or ug/Kg) ug 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q. 
--========== 
l. 
2. 

... 
5. 
6. 
7. 
8. 
9. 

10. 
ll. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26 . 
27 . 
2 .. 
2. 
30. 

-----w-----===----a---=•m== 
Unknown 
Unknown 
Unknown 

-: ·:. 

FORM I SV-TIC 
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------ == 
4.37 
5.09 
5.32 

- - -

=========== 
1700. 

920. 
770. 

===--
JA 
JA 
JA 

. 

1/87 Rev. 



PROJECT: 1-00 (>f l REVIEWER: ~ DA TE: l l /1211?' 

LABORATORY: ftJt., CASE: I SDG: f{ It) (c:; 
SAMPLES/MA TRIX: ~ I pjDOCll~ 

l . DA TA 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 resubmittal. 

Data Package Item Present?: Yes No NIA 

Case Narrative / 

Data Summary / 

Chain-of-Custody / 
QC Summary .,,,.... 

Surrogate report 
MS/MSD report 

,,,,.. 

Blank summary report / 
Sampl~ Data 

Sample reports ,,·· 
Chromatograms ~ .L 
GC integration reports .. / 
Worksheets 

/,,. 

UV traces from GPC / 

GC/MS confirmation spectra / 
Standards Data 

Pesticides Evaluation Standards Summary L. 
Pesticides/PCB Standards Summary .L 
Pesticides/PCB identification L 
Pesticides standard chromatograms / 

Raw QC Data 
I Blank analysis report forms and chromatograms 

MS/MSD report forms and chromatograms / 

AJ-1 

~ 
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/ !I l J' ... t:.. ,l1 

Data Package Item Present7: 

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? 

Yes No NIA 

L 
/ 
/ 
7 z 

Yes @ NIA 

® No NIA 

ACTTON: 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 (2188 SOW) 

Are DDT retention times greater than 12 minutes? @ No NIA 

ACTTON: 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 unaccep~le 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~ntrol 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 DOE are detected. In addition qualify 
all results for DOD or DDE as presumptive and estimated (NJ). 

Are endrin breakdowns .S.20%? ® No NIA 

A3-2 
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,' u ~, ...... . ,, 
ACTION: If the endrin 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 endrin ketone as presumptive and estimated (NJ). 

Are DBC retention time differences within specification? N/A 

ACTION: If DBC %D values are outside the limits and the shift is oc:urring repeatedly in samples 
and standards, qualify affected sample results as unusable (R). 

3.2 CALIBRATIONS (2/88 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 
ortoxaphene? 

Have all standards been analyzed at the stan 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? 

~ -=-

@s 

@ 

Yes 

e 
~ 

~ 
~ 

@ 

No NIA 

No NIA 

@ NIA 

No NIA 

No NIA 

No NIA 

No NIA 

No 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 beginning 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 
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3.3 INSTRUMENT PERFORMANCE AND INITIAL CALIBRATION (3/90 SOW) 

Is peak resolution acceptable? 0 '1d14~ No @> 
ACTION: If the resolution criteria are not m~ reject positive sample results generated after initial 
calibration (R). ·· 

Are DDT and endrin breakdowns ~20.0J» 1?J. ltli~!"f?,.. ~ No €9 
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@ 

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, ±O,O5 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 RPD 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 VERlFICATION (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 E) 
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 
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ACTION: 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, ±0.0S for 
metboxychlor), DO qualification is necessary. If peaks are present in samples within the expanded 
windows rejected usociated positive and nondetect results (R). 

Are RPDs between the calculated and true amounts in tbe.PEMs, INDA 
and INDS mixes S25.0%7 Yes No ~ 
ACTION: If the RPO criteria are not met qualify associated positive sample results as estimated (J). 

Are DDT and endrin breakdowns in the 
PEMs S20.0% (S30.0% total combined)? Yes No ~ 
ACTION: If the breakdown criteria are not met qualify associated positive sample results in 
accordance with the criteria specified in Section 5.3. l. 

4. BLANKS 

4.1 LABORATORY BLANKS 

Has the laboratory analyzed the method blanks 
at the required frequency? 

Has the laboratory analyzed a sulfur clean-up blank if required? 

Has the laboratory analyzed instrument blanks 
at the required frequency? 

Are target compounds present in the blanks? 

@ 
Yes 

Yes 

Yes 

No NIA 

No (§ 

No @ 
@> NIA 

ACTION: Qualify all associated positive results as non~~ects (U) that are < S times the highest 
concentration in any acceptable blank. · 

4.2 FIELD BLANKS 

Are targ_et compounds present in the field blanks? Yes No ~ -

ACTION: If target compounds are present in the field blanks qualify all positive sample results <S 
times the highest valid field blank concentrations as nondetects (U) and note the results in the 
validation narrative. 

A3-S 



S. ACCURACY 

5.1 SURROGATE RECOVERY 

Are any surrogate recoveries out of specification? 

Do any samples show nondetects for surrogates? 

Are any method blank surrogates out of specification? 

Y~ ® N/A 

Yes ~ NIA 

Yes @ N/A 

ACTION: Qualify all associated sample results as estimated (I for detects and UJ for nondetects) for 
surrogates out of specification. If the surrogate was not detected (0~ recovery) in the sample qualify 
associated nondetec:ts 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 MA TRIX SPIKE RECOVERY 

Has the laboratory analyzed a MS/MSD per matrix for the 
the sample group? 

Are MS/MSD recoveries within specification? 

Are there any calculation O! transcription errors? 

@ No NIA ;( ,1 
~[Dvuv\.'\l,·W ~ 

Yes (!9' NIA 

Yes @ NIA 

ACTION: If MS/MSD analyses have not been conducted contact the laboratory for clarification. 
Review the MS/MSD 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 
MSIMSD samples. If it is determined from the review $at 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 MATRIX SPIKE/MATRIX SPIKE DUPLICATE SAMPLES 

Are the RPD values within specification? Yes · @ N/A 

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 RPO 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 indicmve 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 No @ 
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 No @ 
ACTION: Note the results of the field split samples in the validation narrative. 

7. COMPOUND IDENTIFICATION AND QUANTITATION 

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 (2/88 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 
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Yes No @ 
Yes No @ 
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Yes No ~ 

Yes No @ 
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ACTION: If positive results do not meet the retention time aiteria 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 report value is qualified as estimated and oondetected (UJ). If positive results were not 
confirmed on disimilar columns, reject affected results (R). If a 3c.l OV-1 was used to confirm 
dieldrin and ODE, reject the affected data (R). If PCB, chlordane or toxaphene identification is 
questionable qualify the results as presumptive and estirnari,d (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 reported the sample quantitation limits 
within SxCRQL 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 
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HOLDING TIME SUMMARY - FORM B-1 

SDG: 't REVIEWER: (', j \Ph&?J~l,,v DATE: 11 /rz 11.,-
COMMENTS: ?t<J !Pl/?, t 

PREP. 
FtELQ ~NALYSIS Df'TE DATE DATE HOLDING 
SAMf'-Ji fP TYPE SAMPLED PREPAREQ ANALYZED TIME, DAYS 

!JD/57-t..~ Pt~Jfi13, 1/Jl~~/q1 10130/91 12/&,/91 <J 

.. 

PAGE_l_OF _L 

ANALYSIS 
HOLDING 
TIME, DAYS QUALIFIER 

'l- ,T6Y ur 
·---~ 
Cf', 

c:...N 
-C 

'° ~~- .f 

-
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dfJlSfB 
DATA QUALIFICATION SUMMARY FORM B 7 - .. 

MI ~l 
SDG: ~ &>ts+fl REVIEWER: y I DATE: t1/i1)qr 

I l ..... VI PAG.c. ~ vr=i_ 

coMMENTS: r -t-JYf'P~~ " 

COMPOUND QUALJFIER SAMPLES REASON 
AFFECTED 

lfJl, .;;r {)vr LC] AO!~k3 UT ,/2.k' ~ 

-

. -
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11) 
PES'rICIDZ 01lC:AH%CS AHALYSIS DATA SBEft 

EPA 91.JifP!Z HO. ,-
i..b Nw: Battelle-PNL Contzac=: - - -

1 ~15 I 
i -z111 , ~ !5e,, I 

SDG Mo.: --3./tJ-2.l},5 i..b Coda: - - - C&aa No.: - - - SAS No.: - - -
Nat=~: (aoil/vatar) soil Lal) S&apl• ID: 92-00921-P-l 

I.ab File ID: Saapl• ~/vol: 30.1 (g/aL)_s__ 

~ Laval: (lov/aad) 

I Moisture: not dac. 4.7 dac. - - -

Data Racaived: 10/23/91 

Data Extra~: 10/30/91 

Data An&ly&~: 12/06/91 Extraction: (Sepl'/Cont/Sonc) Sonc 

GPC Cleanup: (Y/H),2L plt:_l.:1 

CAS NO. COKP901{D 

Dilution Factor: 

COMCZHTRA'rICN OKI'?S: 
(WJ/L or u9/Jt9) µg/Kg 

1.0 

Q~ 

I I 
Jl.9-84-6---alpha-BHC ________ , 8.0 1_._,,,,._,I UJ 
319-85-7----beta-BBC_~-------- 8.0 1---;~I 
319-86-8 dalta-BHC._.,,,..,..~------ 8 Q l__,,...__I 
!58-89-9 grm-BHC (Lind&ne)____ 8.0 t_. __ l 
76-•4-8----Beptacb.lor_________ 8 Q I I 
309-oo-2----Ald.rin,___________ 8.0 l...,.._I 
1024-57--J---l:lept.acb.lor aponda._____ 8 o 1-~-1 
9!59-98-a----Endoaultan I________ 8.0 '-~-' 
6O-57-1----Dialdrin__________ )6 Q l~~I 
72-55-9-_:::::::', 4-1--DDE__________ 16. 0 1-;----1 
72-20-8 End.rin~-=------ 16 O J~_I 
Jl213-6!5-9---End0aultan II._______ l6.0 l__,._I 
12-s,-8 •,• •-mm_______ lfi o I 
1031-O7-a---J!:ndoaultan auitata_____ l6.0 1:::: 
50-2s-1 , , • • -oar.....r-_______ lfi o I 
12-,u-s----Kathoxyciiior________ 80.0 1:::::: 
53494-70-5---Endrin ketone_______ 16,0 1~.....-
5103-71-t---•lpha-O:Uord&ne______ 80.0 L_..,..._ 
5103-74-2 9...,.-Qlord&na______ so o 1----f'!-I ·\ 
a001-1s-2---'1'0xapban•,_________ l60.0 1--.-1 
u,1,-11-2---.Aroclor-101,________ so,o 1~-1 
1110,-2a-2-_::::Arocl0r.-u21________ ea a 1--ii-__ 1 \ 
11141-l6-5 ___ Aroclor-l2l2________ 80 1 0 l--'111--I , 

I !53469-21-9 Aroclor-1242________ ao.o 1.-..,f.-l I 
I 12,12-2s-,---.Aroclor-12ta________ 80.0 l __ lf-_l 

1 

I l.1097-69-1-_::::Aroclor-1254________ J 60 Q t-!11-1 ; 
I 11096-12-5 Aroclor-126O_______ 160\9 1_._.t • 
'----------------- _____ , __ ,: y 

,,,. lt / 1 '? /'f'r 

f'ORN I PEST 1/87 Rev. 
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I 

. .. 

Q6113u ~, 'J8'o 
) . ii 1. 1 ·" bo 

1D _, 
PES'l'ICDE ORCAHICS AHALYSLS DATA SBEff 

I I 
I BLANK I 

Lab Naae: 5attel\e-PNL c:ont.raC1:: - - -
1 _______ 1 

Lab COc:le: case Ko.: - - - SAS No. : ' - - - - SDG Ho.: 9 

Katrix: (• oil/water) soil I.ab Saaple ID: 92-00921-P-4 

Lab Pile m: Saapl• vt/vol: 30.0 (g/aL).3.,_ 

low I.evel.: (lov/aad) 

, Moisture: not dee. d•c. - - -

Date Racaivad: 10-30-91 

Date Extracted: 10-30-91 

Data Analyzed: 12-06-91 

Dilution Factor: _1_.o __ 
l:Xtraction: 

CPC Cleanup: 

---
(SepF /Ccmt/Scnc) 

(Y/N)JL 

CAS NO. 

Sane 
pH: - --

', u 319-8,-6----alpba-BBC 8.0 
319-85-7 beta-ac --------- ---a .... -o---, a 
319-86-8 d.al.ta-BH=c-------- 8

0

,0 II U 
58-89-9 9rm-BBC (Lindane) _____ _____ B ___ O ___ 0 
76-44-8 Beptachlor a_.o I U 
309-00-2 Aldrin B O I rr 
l.02,-57-J Beptac:b.lor epolUde 8

0

.0 II U 
959-91-1 Endosul.tan I BO 0 ·--------60-57-1 Dieldrin 16.0 I , U 
72-55-9 ", , ,•·-ooE , 5 a I p 
12-20-8 Endrin 1§_•8 I u 
33213-65-9 Endoaui:an II I6 f 0 
72-54-8 4, 4 '-ODD 16 ,o I U 
1031-O1-a Endosul.f&n aui~ate J 6 Q I II 
50-29-3 4,, 1 -DDT 16.0 f U 
72-43-5 Kethoxyduor ea Q I JJ 
53,94-70-5 Endrin ketone 16.0 I U 
5103-71-9 alpha-ailord&ne en Q I · JJ 
5103-74-2.-. grm-0\lordane 80.0 I U 
8001-15-2 Toxaphen• J 60 a I JJ 
12674-11-2 Aroclor-1O16 80.0 I .u 
11104-21-2 Aroclor-1221 en Q I p 
11141-16-5••· Arocl.or-1232 80.0 I U 
53469-21-9 Aroclor-1242 BC Q I n 
12112-2,-• Aroclor-1241 80.0 I U 
11091-,1-1 Aroclor-1254 J 60 Q I 11 
110,,-12-5 Aroclor-12,0 160.0 I u 
---------------------- -------'--

FORM I PEST 
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INORGANIC ANALYSIS DATA VALIDATION CHECKLIST- FORM A-6 

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 Present?: Yes . No 

Case Narrative / 
Cover Page .L 
Traffic Repons L 
Sample Data 

L Inorganic Analysis Data Sheets 
Standards Data 

Initial and Continuing Calibration Verification / 

CRDL Standard for AA and ICP 7 
QC Summary 

Blanks ~ ./ -ICP Interference Check Summary I 
Spike Sample Recovery / 

Post-Digestion Spike Sample Recovery ✓ -Duplicate / 

Laboratory Control Sample --:7 

Standard Addition Results / 

ICP Serial Dilutions / 
Instrument Detection Limits .7 

ICP Interelement Correction Factors / 

ICP Linear Ranges ?? 

Preparation Log T 
Analysis Run Log / 

Raw Data 
ICP Raw Data / 

Furnace AA Raw Data 7 
Mercury Raw Data ~ 

Cyanide Raw Data , ---
Additional Data 

Internal laboratory chain-of~ustody / 
Laboratory Sample Preparation Records ~ 

A6-1 

NIA 



Data Package Item 

96 ~ 349;' .. ~lSD-EN-SPP-002, Rev. 1 

Present?: 

Percent Solids Analysis Records 
Reduction Formulae 
Instrument Run Logs 
Chemist Notebook Pages 

2. HOLDING TIMES 

Have all samples been analyzed within holding times? 

Yes No NIA 

/ 
/ 

./ 
L 

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 standards used? 

Are the correlation coefficients ~0.99S'? 

Was a midrange cyanide standard distilled'? 

@ No N/A 

@ 
Yes 

No N/A 
~CcwvNivt:/1 
~ N/A 

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 ICV and CCV percent recoveries within control? 

Are there calculation errors? 

@ No N/A 

Yes @ N/A 

ACTION: Qualify all affected data in accordance with Section 8.3 of the validation requirements. If 
calculation errors are noted, contact the l_aboratory for clarification. 

S. ICP INTERFERENCE CHECK SAMPLE 

Has an JCS sample been analyzed at the proper frequency? 

Are the AB solution %R values within control? 

Are there calculation errors'? 

@) 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 

Me target analytes present in the laboratory blanks? ~ No N/A 

ACTION: Qualify all associated sample results for any-analyte <S times the amount in any 
laboratory blank as nondetected (U). If analyte concemrations in the blank are > CRDL or below the 
negative CRDL, verify the laboratory hu 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 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). · 

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 74% qualify all nondetects u estimated (UJ). If spike recovery is < 30%, reject all nondetects 
(R). If the field blank hu 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 ® 
Yes@ 

NIA 

NIA 

AQUEOUS LCS - Qualify as estimated (J), 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 result is outside 
the established control limits. Qualify u estimated (UI), all sample results < IDL for which the LCS 
%R are lower than, the established control limits. 

A6-3 
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10. PERFORMANCE AUDIT ANALYSES 

Are the performance audit sample results within the 
acceptance limits? Yes No 

ACTION: Note the results of the performance audit sample analyses in the data validation narrative. 

11. DUPUCA TE SAMPLE ANALYSIS 

Are RPD values acceptable? ~No NIA 

ACTION: Qualify the results for all associated samples of the same matrix as estimated (J) if the 
RPO 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? 

(SJ No 

Yes (Bb 

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 No (w 
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? 

'5-e.€ (»M. v1,,tt1,i;l 

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 

@ 
@ 
Yes 

Yes 

~ 

No NIA 

No NIA 

No @ 
No @ 
No NIA 
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If no, were MSA analyses performed when required? 

Are MSA correlation coefficients -'0.995? 

If no, was a second MSA analysis performed? 

Yes No @ 
Yes No @ 
Yes No {§ 

ACTION: If duplicate injections 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). If the analytical spike recovery is <40% qualify detects as 
estimated(]). 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 < 50% of the analytical spike absorbance and the analytical spike recovery is < 85% or 
> 115%, qualify all results as estimated (1 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 < 0.995, qualify the associated detected results as estimated (1). 

17. ANALYTE QUANTITATION AND DETECTION LIMITS 

Have results been reponed 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? @a 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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COMMENTS (attach additional sheets u necessary): ___________ _ 

I., I~ V --& i µ 44 d'itfd (y i u ;J?J :;?1&1cicf0a/,) 
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HOLDING TIME SUMMARY - FORM 8-1 

SDG: DATE: . 

COMMENTS: 1 

PREP. 
ANALYSIS DATE DATE DATE HOLDING 
TYPE , SAMPLED ' 

PREPARED ANALYZED TIME, DAYS 

fio/C, I L{Z. 

tp -

ANALYSIS 
HOLDING 
TIME, DAYS 

I 
I 

I 

PAGE_LOF_j_ 

QUALIFIER 
....... (.~ 

O'·, 

-



' 

Lab Name: BATTELLE_PNL _____ _ 

Lab Code: Case No.: 

3 
BLANKS 

contract: 

SAS No.: 

Preparation Blank Matrix (soil/water): SOIL_ 

Preparation Blank Concentration Units (ug/L or mg/kg): MG/KG 

Initial 
Calib. 

Blank 
Analyte (ug/L) C 

Aluminum 29.0 u 
Antimony- - -14. 0 u 
Barium - - l..O= u 

yll'Ium r . 1.0 u -unium 2 .• 0 u 
""' .. .lciwn- -14. 0 u 
Chromium -3.0- u 
Cobalt s.o u 
Copper- -4.0 u - -Iron 4-. 0 u 
Magnesium. 34.0- u 

-1.0-Manganese u 
Nickel s.o- u 
Potass!um 1063.0 - u - -Sodium 41.0 u 
Vanadium - 4-.0= u 
Zinc 2.0 u - -----·---

. 
Continuing Calibration 

L 

29.0 
-14.0-
- l.0--1.0 -2.0 

( 1Q.4 - -3.0 -s.o -5.9 -4.0 
34.0-

-l.0-
s.o--· 1063.0 - -41.0 

- 4.o:· 
2 .• 0 -

Blank (ug/L) 
C 2- c:: 

u 2~..J)._ u 
u l - 18 • 0 B0 
u ( - 1.4 B I.) 

u 1-.0 u -u 2.. 0 u 
lP l .4.0 - u 

- 3.0-u I ---u < 5.2 
B ( 1~L.2 a, 
u ---r 4. 7 B, 
u 34.0 u 
u - 1..0- u 
u s.o- u 
u f J.~97.2 B 
u ( !)6.~ Bl 
u 4.0_ u 
u 2.0 u -- -- -- -- -- -- -- -- -

FORM III - - IN 
35 

3_ C 

29.0 u -14.0 u -1.0 u -1.0 u -2.0 u -14.0 u -3.0 u -s.o u -· 4.0 u -4.0 u -34.0 u -1.0 u -s.o u -1063.0 u -41.0 u -4-.• 0 u -2-. o u - ------·--

~ -nl rz,l,:(v 

SDG No.: 8,9,10 

Prepa-
ration 
Blank C M 

5.930 u p 
2.863 u p-

0.204 u p 
o.2n4 u p 

c4. 706 
-...._ 

s 
p 

4.836 p 
0.61.3 u p 
l. .• 022 u p 

. 4-. 646· B p 
1.033 B p 
6··. 953 u p 
o. 204- u p 
l. .. 022 u p 

217.382 u p - a-. 384 u .p 
O~ _Sl.a µI_ p 

(2.006 ~ p 

---· -· -----

J/90 



96~3~9? 28?7u.s. EPA - CLP 

5A 
SPIKE SAMPLE RECOVERY 

l EPA SAMPLE NO. 

Lab Name: BATTELLE_PNL _____ _ contract: B015M9 S I - __ 
. 

Lab. Cocle: casa No.: SAS No.: SDG No.: a,9,10 

Matrix: _SOIL ____ _ Level (low/med): LOW - --
t Solids for Sample: _97.8 

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

Control 
Limit Spiked Sample Sample Spike 

Analyte IR Result {SSR) C Result (SR) C Added {SA) IR Q M 

-AlW111.num - NR 
Antimony: 75-125 36.2887 - 2.6757 u 98.32 l_ 36.9 N l"P> 

75-125- - -Barium 467.4473 83.5866 393.27 
Berylllum 75-125- - - i 9.6115 0.2427 9.83 

1s~12s: - -\C&dm~um- 12.5570 3.2930 9.83 - - -·calcium 
r-· ·omium - -7S-125 57.3738 26.0975 39.33 
~ ~alt - - - - ii 75-125 103.8540 9.1700 98.32 
Copper- 1s-125: 70.8491- - 2-6. 0325 49.16 - - - -Iron 
Magnesl.Wll - -- -Manganese 75-125 395.4597 3.,18.1431 98.32 - - - -Nickel 75-125 132.2833 35.7931 98.32 
Potasslum - - - -
Sodium - -
Vanadi~ - -75-125 158.4356 63.9031 98.32 
Zinc - - - - -75-125 137.4764 47.6540 98.32 - - - -- -- -- -- -- -- :I --
:omments: 

PRE-DIGESTION_SPIKED SOIL SAMPLE LEACHATE 1·, f ( (l/9--k 

-~-,.o 
95.3 -_94.2 

79.5 - 96.3 - 91.2 -
78.6 - 98.l. -
96.l -_9.i.4 

-----------------------· 

p 
p 
p 
Nii 
p 
p" 
p 
N R 
NR 
p 
p 
N R 
NR 
p 
P · 

FORM V (Part 1) - IN 3/9( 

36 · 
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7 

i LABORATORY CONTROL SAMPLE 

Lab Name : BA'l'TELLE_PNL ______ _ contract: 

Lab Code: case No.: SAS Ho.: 

Solid LCS Source: US-EPA. __ _ 

Aqueous LCS Source: 

Aqueous (ug/L) Solid 
Analyte True Found IR 

Aluminum 
Antimony-
Barium -
Beryllium 
cadmium 
C•lcium-
t omiuiC 

·,alt_ 
-Jpper_ 
Iron 
Magnesium 
Manganese 
Hickel 
Potassium 
Sodium 
Vanadium_ 
Zinc 

-

-

True Found 

325.0 _254.6 - 211.0 215.2 - -4 -.8 5.1 
19.4 1.8.6 -_45.4 47.3 

99.6 95.8 
144 .• 0 142.6 

6910.0 --=f064.2 
22430.0 21835.8 
118100.0 104709.2 

208 .,o 197.8 - -60.9 59.7 
50.0 206.4 - -50.0 230.9 
65.8 - 60.5 

187.0 172.S - -

FORM VII - - IN 

39 

c . 

-
B 

---------
u 
B 

----------

SDG No.: 8,9,10 

(mg/kg) 
Limits IR 

~ 

225.0 424.0 v/ 78.~ - - l.02.0 127.0 294.0 - -o.o 40.0 106.7 
16.5 22.3 96.l - 35.7 55.l 104.l -
79.2 120.0 96.2 

--r25.o - -99.0 162.0 
6006.0 --=f820.o 102.2 
17770.0 27080.0 _97.4 
100400.0 129900.0 88.7 -177.0 z39·. 0 95.l - - 72.6 -98.0 49.2 
~ - o.o 1000.0 ~ 

-1000.0 o.o -4.fil,~l -51.7 79.9 91.9 
---:iJS.O -236.0 _92.2 - -

3/90 
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~js;/q's DATA QUALmCATION SUMMARY-FORM B-7 /;Jr --
~ ~"" t 

SDG: iifb /.i=:-J/f2J REVIEWER: C...i DATE: i t / 1111?- I PAGE..,..:."' .. --i:_ 
. /1_ • II 

COMMENTS: !7llv~1vi (/f-) 

COMPOUND QUALIFIER SAMPLES REASON 
AFFECTED 

fAA 1" (JY us JjDO'('(((. l?OISHO /.f/4.U~ 
t1' Al\ :1 ' 

T t -V ~J)1Jqrl__ 12nt ~k'~ 

Ucr i'l . b()tc;/c. .3 i-Pr-'c:n~ _,R_J_tj.; ~ 
('_~ ·1a1tf tul u., (J,n J~-K~ hu;i/4 ~~kw, 
f /Jh wJt ; fl.t,LI i.L fhDJ5f~ f!i:ui ),~ (~'_i,v_b.ui.,, 
14-n, 1 v'!Lt"1¼ i L-1 ~DJt;'/c,,3 s._ c;'Jl t. 19AJ 
//JI \ ,l ''II 11Jttl 1,1, i/ 11 v · ~1 12 t) I z:1.,, ~ L.CS~ 
(}fJ1a.~1(/bv1. 

,. 

(<9>i . I- . ,&()to =fi-?J 
c.... J ' I , 3 /301.~l?~ 

' 
Jlt'tU I/ wV 

.,, 

B-7 



(J r \I 34r, '") .·' . EPA - . CLP /0 ~ .,, .. !:. . 

1 - EPA SAMPLE HO. 
INORGANIC ANALYSES DATA SHEET 

l 
Name: BA'l'TELLE_PNL_' _____ _ 

Lab Code: case Ho.: 

Matrix (soil/water): SOIL_ 

Level (low/med): 

I Solids: 

LOW_ 

_94.4 

Contract: 

SAS Ho.: 

l B01SK3 I 
2/(p---B;:SOc 17-20.~ 

SDG Ho.: 8,9,10 

La~ Sample ID : 92-0921B1_ 

Date Received: 12/03/91 

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

:olor Before: 

:olor Af tar: 

CAS No. 

7429-90-5 
7440-36-0 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7440-23-5 
7440-62-2 
7440-66-6 

Analyte concentration 

Aluminum 8700 
Anti,nony- 2.9 
Barium - 69.9 
Beryll'Iwi o.~9 
Cadmium 1.6 
Calcium- 6390 
Chromium 12.5 -Cobalt 6.9 
Copper_ 17.1 
Iron 18000 
Magnesium 4560 
Manganese 279 
Nickel 11.6 
Potassium 1170 
Sodium ; , 815 
Vanadium_ 35.9 
Zinc 37.7 

Clarity Before: 

Clarity After : 

C Q 

-,· 
~ _N_ 

B 
/ --
i 

----
2 

l..B' 

----------

" p 
p: 
p 
p 

r 
LU 

p :u.. 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p 

- -iib ,z 
: :r 

p 
p 

-

rexture: 

Artifacts: 

NON-HO 

:omments : 
ORIGI NAL_~OIL_SAMPLE_LEACHATE __________ i+-· (~1_/(~!~/q~z-_,,,,,. ____ _ 

FORM I - IN 

30 
3]90 
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' I 

l . EPA SAMPLE NO. 
INtJFtl3ANIC ANALV9l9 DATA SHEET 

1
, ~lii:...,. ______ _ 

. k .... Bc»:i19.. I e:. 
Lab Na111e I BAtt~LL!/PNL tontrac:t 1 ________ .__ 1 'l,._/J£.~~~_j:J.t 20~.J 
Lab Code, ______ 'Caa•-No:-1 _____ SAS No.1 _______ SDB Na,1 ________ _ 
Hat~lM (aoll/water,1BOlL Lab BAHPLE ; 101 ~e-oo9et,..._ 
Lav• 1 ( 1ow/111ad > t . · . . Low__:_-::_:- _ Data Aec• lvad 110/23/'ll _ 
~ Solldt 97.o ___ ., ... _____ -'· 

i· ·. 

Conc:antratlon Unlts Cug/L or mg/Kg dry welght,t~g/Kg -- -- ----- --------- ----------- _... ...... .._._ ---,. • I I I I · I I I 
' 1 1 CAS Noe I Analyte IConc• ntratlon I CI Q I H I 

I I I · I · 1 I I 
17429~90-:~-,Aiu;.1;~;---,:::=:::::::=•=1::=:1=::, 
17440-36-0 IAntlmony 1 ______________ 1_1 ___ 1 ____ 1 
1?440-3B~e IArs• nlc 1a.2e _________ 1 ___ 1 ___ 1_F __ 1B 
17440-39•3 IBartum 1 ____________ 1 __ 1_~_1 ___ 1 
1?440-41-7 IBarylllum I I I _1 I 
I ?440-69•9 I Bl • muth I 0;'17:===:::: I A I::_ I :F _: 1-ttf U 1?440-43-9 ICadmulm 1 ____________ 1 ___ 1 ____ 1 __ 
1744o-7o•e !Calcium 1 _______________ 1_1 ______ 1 ___ _ 
1?440-41•3 !Chromium 1 _____________ 1 ___ 1 ___ 1 __ _ 
17440•49-4 !Cobalt 1 ____________ 1 ___ 1 __ 1 ___ _ 
1?440-50•9 . !Copper 1 ______________ 1_1 __ ..__.1 __ 
17439-99•6 llron 1 _______________ 1 ___ 1 ______ 1 ___ _ 
17439~~e-1 !Lead 13.21 ___________ 1 __ , ____ I_F_ 
17439-95~4 IHagnewium 1 ______________ 1 __ 1 ___ 1 ___ _ 
17439-96-!5 IHangan••• 1 ____________ 1 ___ 1 ___ 1 __ 
17439-97-6 IH•rcury 1 _______________ 1 ___ 1_. __ 1 ___ _ 
17440-oe-o INlckla 1 ____________ 1_1 __ M_, __ _ 
17440-09•1 l~otaselum I I 1. I 
17792-49-e ISelanlum ,~-~------,u I -- ,-F-
17440-ee-4 I Sl 1 ver I ~:2o::=::: I:✓-,=== I :F = I i;,,'.Y U., 
11440-23-!5 l9odlum I ___ I 1_.._ I I 
17440-es-o I Tha 11 l Uffl I 0:-1i7£ ______ : I :cr:, ___ __: I :F= I 
17440-62-e IVanadtum 1 __________ 1_1. ___ 1 ___ 1 
17440-66•6 I Zl nc 1 ___________ 1 _ 1 ___ 1 ___ 1 
'---~-----ICyanlda ____ 1 _____________ 1 __ 1.~_1 __ 1 

I 1
• ' · I I I ·' •I' • I I ----~--··-- ----------- ---~--------- ~ .... ..__ ---,. 

Color B•for•tgray-brown Clarity BeforatN/A ______ t•wtu~••h•trogenaoua 
Color Aft• rtgray-.___ Clarity Aftar1clear-dl9st - :,Aftlfact1N/A _____ . 

. ... 

· · Cammant•t . •. 
Th••• ••mp1•• w•tl und••l~ably h•t•r0gane0us. _ ___:~-.~----------·---------·~••-_..._ _______________ .~~-•-h -~---•••--
~~-------•~~••._-~------------------------~-~~~------.•~----••--~ ,· 
..._ _____ ............. ~--._----------------------~----~ ... --.~----~-~~---

~-•-

cos.oo? 

.: . ~;, 
• ·'! · . .,,. 

•• I 
\·-~ . 
. ~-.. 

~ .. , · 
. ,, .. 
; :· 

' . 

•I 



S1111ple 
GI ' 

TABLE 41: TOTAL CYANIDE A"ALYSIS DATA FOR TASK 2&4 
SDG f9 

Blank 
' GS ' 

Sample+ sample Sample+ sa11ple 

Sample ID' PNL Logl (mg/kg) C 

Sample 
dup.' 62 

(ing/k9) C 1APD (JJg/L)C 

Sp!ke 
added 

(Jig) 
spike Gl 64 (ICV) spike G3 64 (ICV) flaga 
(1119/kg) (mg/L) recovery(%) recovery(I) ' Q Footnotel 

I 

1,/t.i·/3- 5c:t: 3. ~--(,l)so1 SH8 
'2/t,·8--5«. ¼S-<, ~Ol5J8 

2/IJJ,0-50(. //-/5 BOISKO 
-:z_ I '..I 4J-4f II l'12{4(SB01 SKZ 

Zl~fl-!XX.. 29- 3v, 5 801 SK6 
z/fdJ-Soc. ;',-zo,s BOISKl 

92-oos10 I. 0 ~ u 
92-00S71 t, 0 0.6 U 

92-00572 ,, 0 D-:1t' U 
92-00922 0.8 8 

92-00931 j, 0 Cr.Ct U 
92-00921 1.0 ..-0- u 

0.6 U 

0.6 U 

0.6 U 

N/A 5.9 U 48 . 55 

5.9 U 48 . SS 

N/A 5.9 U 48.55 

-IO-l,l~82-0l202-L-- ·--0.1- ·-B-- ·-·0. 8- · &- ·· ·- NIA- - ·· ·· ·S-;-~-U-··-· · i8-~ · · ·· -
B0l51C8 9Z•oo9,r 1.Z . ' • .... 

u, 

l3 11 ~80151.4- 92-0IZOZ* (,0 0-:-t- U 1.5 N/A 
'llft?1' .~l.fy. , ; 8015KB 92-00977 t,Z. 1-:+ 'J 

lo/P~ 5-/'I • Not s.,,~H tn the SOG but reported for QC purposes 

•. 
5.9 U 49 .38 

10.0 9.67 99 103 

9.1 9.59 95 IOZ 

10.1 10 101 106 

ll · 9.5 103 · IOI 

11 .7 11.05 113 118 

ttean 100 103 
Std. Dev . 3 2 

footnotes 
I. Concen~r~~!P~ of stock JCV-6•9;1 ag/L (9 .1 pg of cyanide fs added Jo each distillation flask and recovered In 250 Ill of laOH) . 
2. Contract requ!red detection lt• lt for soll-sedhnent • 1.0 ag/kg. 
3. Duplicate precision under the CLP protocol 1111.1st be within one CADL when either sample or duplicate are below SX CROL. 
4. Sample BOISLO Is not part of this data package. • · 

.J.2.3 
(All) 

4.5 .. ... 5 

4.1 
' . 

S. Repeat of cyanide analyses for samples B0l5LO and BOISK8, as the ICV In Initial analysis run (6) exceeded the CLP control lt• tt of 1151 
6. Initial analysis run for samples BOlSLO and 8015KB. 

CLP Flags 

U • Analyzed but not de~ec~~ ,1e~~ than ,oL) 
B • less tJ,an CRDL but greater than or equal to !DL 

-



TA~~~ 1~: TOTAL CYANIDE ANALfSIS DATA fOR TASK Z&4 
SOG 19 ' 1 

I 

WATER SAMPLES 
,,1 ' ' t s1...,,e Suple Blink Spj~e S111ple+ sample Sl!llple+ Slllll)ll 

GI ' dup. · GZ GS 1dded spike 63 G4 (ICY) 1ptk1 63 64 (ICY) fl1g1 . S1q,l1 IDf PNL Logf (li}/L) C '(liJ/L I ~ XRPD (µg/L)C UkJ) (µg/L) (mg/L) recovery(X) recovery(I) Q 
---------- --------- -------- -------- -------- -------- --------- -------- ----------- -----------Zl~-G·-Soc:. · 

u1' e1, ~~it, -....._ BOOX66 92-00975 5.9 5.9 u N/A 5.9 U 49.4 98.5 9.39 102.0 100.0 
Zit;; 4!J-f'II/. -Ml5HO 9Z-00976 5.9 Uj' 

ftzj) /;ii# ~"W -------- ----------- -----------Mein 102.0 100.0 
Std. Dev. NA NA . 

Footnotes 
i. Conc!n~r•~!on of stock l~V-~9-i ~/L ,,.,~of cy1nlde !! ~dde~ to ,1c~ dtstlll1~lon fl1sk ind recovered In 250 Ill of NaOH). 
2. Contract · requ1red detection lt• tt for water• 10 ug/l. · · · 

.... 
0\ 

. 3. Duplicate precision under the CLP protocol -,st be wlt~ln one CRDL when either s1111ple or dupllc1te are be~ow 5X CRDL. . . ' 
,j 

CLP_Fl•~!_ 

U • Analyzed but not detected (less thin IDL) 
8 • Less than CRDL but greatef 'than or ICfual to IDL 

Footnotel --------
1,2,3 
1,2,3 

'll 
f'"-.,,,). 
cc -,_._, 
Lro,,! 



Z/b-8-.Soe- 1,-20,s 

N 
c.n 

TABLE Q: Hg COLD VAPOR AA ANALYSIS DATA FOR TASKS Z I 4 
1 • SDG 19 . . ' . 

B3 (1) 
Bl BZ BS --------------I 

---------- Saqile Digest 
S11111>le F11gs Dupl. BIIBZ Bhnk +Spike Spike 

Saq,le ,~ PNL Logf 1119/Kg C Q 1119/Kg C lRPD ug/L C mg/Kg Xrec 
------------ ---------- ------- --- --- ------- --- ------ --- ------- ------
BOOX75 (h) 91-07815 

10/16/91 
NIST SRMZ7D' 

0.14 
(0.10) 

N 0.15 
N 

80151C3 92-00921 0.09 fl N 
' ll/84/9l--{~h06J-1-.--N ·- -(0.06) ·· U- · 

'It 

5.0l 0.04 

(1) B3 fredlg11tJ°'! Splk• level• 0.~5 ug Hg 
(b) LCS 0287 ttg ·certlfled 1t 12.7 1119/Kg (R1nge 8.5 to 17.01119/Kg) 
(c) NIST SRMZ704 certified at 1.4~ ug/g Hg · ' ' . 
(d) RPO only c1lcul1ted If both s111ple ind dupltc1te ire >IDL 

u 0.23 

(e) IDL • 0.04 ug/l [or 0.~05 1119/kg -> O.zg· s-.,le, ZS Ill. 1n1lyJl1 aliquot] 
(f) CRDL • 0.2 ug/l [or 0.11119/kg -> O.Zg Sllllflle, 100 ml 1n1lysls 1llquot] 
(g) C1ltbr1tlon 1t1ndards NIST SRM3133, ICV/CCV standard Johnson-Matthey 14395 
(h) BOOX75 'no~ ~rt of SDG: s4111Ple used for QC durtng batch analysts . 
(tJ V1lue1 In ( ) were analyzed ortgln1lly ·on the date Indicated. 

CLP form 

N •Spiked•,~, reco!•rr not wtthln control 11•1~• 
U • Analyzed but ~ot detected 'less tt-an IDL) · 
B • Less thin CRDL but greater than or equal ~o IDL 

71.3X 

B4 (b,c) 
I 

LCS LCS 
1119/Kg Xrec 

10.l 79.31 

1.3 88.31 



EN-SPP-002, Rev. 1 

WET CHEMISTRY DATA VALIDATION CHECKLIST- FORM A-7 

PROJECT: t711fJt,,o / REVIEWER: ~(1 DATE: 11/1z/9r;r 
PNt- · V 

9( fhlSf. LABORATORY: CASE! SDG: 

SAMPLES/MA TRIX: r!Jti/5/1~? 

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 la~ratory for submittal of the omitted data. 

Data Package Item 

Case Narrative 
Cover Page 
Traffic Reports/Chain-of-Custody 
Sample Analysis Data Report Forms 
Standards Data 
QC Summary 

Blanks Summary Report Forms 
Spike Sample Recovery Report Forms 
Duplicate Sample Analysis Report Forms 
Laboratory Control Sample Report Forms 

Raw Data 
Ion Chromatograph Chromatograms 
TOC and TOX Insuument 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 

Were all samples analyzed within holding times? 

Present?: 

:it. "= 

Yes No NIA 

/ 

L 
/ 

/ 

L 

/ 
/ 

~ ?'J itl~-r 

/ 
./ 

7 

/ 

.L 
.L 

/ 

L 
L 

Yes <if) NIA • 

Action: If any holding times were exceeded qualify all affected results as estimated (J 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 :i!:0.995? 

Was a balance check conducted prior to the TDS analysis? 

Was the titrant normality checked? 

@ 
@,) 
Yes 

Yes 

No N/A 

No N/A 

No @). 

No (RrA 

ACTION: Qualify all data as unusable (R) if reponed from an analysis in which the above criteria 
were not met. 

4. INmAL AND CONTINUING CALIBRATION VERIFICATION 

Have ICV and CCV been analyzed at the proper frequency? 

Are ICY and CCV percent recoveries within control? 

Are there calculation errors? 

~ No NIA 

(if) 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 @ N/A 

ACTION: Qualify all associated sample results for any·analyte <S times the amount in any· 
laboratory blank as nondetected (U) and lis~ the affected samples and analytes below. 

6. FIELD BLANKS 

Are target analytes present in the field blanks? Yes No · ~ 

ACTION: Qualify all sample results for any analyte <5 times the amount in any valid field blank as 
nondetected (U). · 

7. MATRIX SPIKE SAMPLE ANALYSIS 

Are spike r~veries 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 
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8. LABORATORY CONTROL SAMPLE 

Are percent recoveries within the acceptance limits? 

Are there calculation errors? 

8 No N/A 

~ 

Yes ®J N/A 

ACTION: Qualify the affected results according to the following requirements: 

AQUEOUS LCS - Qualify as estimated (J). all sample results > IDL, for which the LCS %R falls 
within the range 50-79% or > 120%. Qualify as estimated (UI). 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 (]), 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 control limits. 

9. PERFORMANCE AUDIT ANALYSES 

Are the performance audit sample results within 
the acceptance limits? Yes No {!!_~ 
ACTION: Note the results of the performance audit samples in the validation narrative. 

10. DUPLICATE SAMPLE ANALYSIS 

Are RPO values within the acceptance limits? 6) No 

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 WA 
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 
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13. ANAL YTE QUANTIT ATION AND DETECTION LIMITS 

Have results been reported and calculated correctly? Yes @ N/A 

Are instrument detection limits below the CRDL? @ No N/A 

Action: If analyte quantitation is in error, contact the laboratory for explanation. If errors or 
deficiencies can not be resolved with the laboratory, qualify usociated data as unusable (R). 

14. OVERALL ASSESSMENT AND SUMMARY 

Has the laboratory conducted the analysis in accordance 
with the analytical SOW7 

Were project specific data quality objectives met for 
this analysis? 

@ No 

e 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 



HOLDING TIME SUMMARY - FORM B-1 

~<:::.\~\.\-~ ~..l\~h~ 
SDG: /( REVIEWER: fj . ( ,UtJhv DATE: I I / ,.:3 /~i i-- PAGE..l_OF _L 

COMMENTS: IA/ tf (! itt iui4f..1d 
u 

PREP. ANALYSIS 
FIELD ANALYSIS DATE DATE DATE HOLDING HOLDING 
SAMPll: Ip TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER 

Pl!) I fJ If-!-> Yrni'1i,1.s to Ii -z,,/ ,r I iJ l<J.'?/q,i llll(Jft/ Jl/ I Joi,IJLi 
fJ? r) I 61<?-J 7?J t:- /ll/J.."J/)j 11/~t?;,., 

., f , ,-.,::, ,-// 
I II f:.f ('{1,;, I - / .~ fA,, ~i i)'_,,.-
I I 

a, 
I . - ... 

-
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t!fJidr::, DATA QUALIFICATioN SUMMARY- FORM B-7 lf1i l('=r @:i!dr:_ 

<;o/JS"l1-3 
SDG: 'X fDl SM I DATE: t t I rz /q z,-. I PAGE.±oFI 

., 
REVIEWER: /1,,, . 

I 

I .u~/1-- ( )UM I sfru 1 COMMENTS: 

COMPOUND QUALIFIER 
1 

SAMPLES REASON 
AFFECTED 

fp"'_.f) '.:f' 80151<'~ 1-f'r P ~ ~,, , ,l, 1_, 

/IJ ~"2. ~ It/ -r /50 ( 57<3 -
NOn-N i) -(' P,,DJc;-J!. ,~ 
.4n"L/ zr 130151< 3 ,, 

JUO.:.,,-Jt/ /r-;i I S- i.Jo/ 0 <! 3 /!,d,f-ty;i/n1,,J (IL& 
./ 

1ltJ ,.i;1 p I ol. .. ? 601s:-/<3' {J ,JJ . C d.., tt:_, . 

-
-

, 

B-7 



?.(~ .-a ~5"oc. 
11-ti0,5 

O'I 
c.n 

Soll Sainples 

8015K3 

eo1sp 

801SK3 
'' 

eo1sH 

PNL_ALO_f 

92-0921-1 

9Z-09Zl-2 
I I \ 

92-0921-3 
I 

92-0921-1 

Salllf)le 

" •• 

TABLE 16: TOTAL ORGANIC CARBON ANALYSIS OATA FOR TASK Z & • 
SOG f9 

Sainple ug C 
wt . g Results 

0.06108 

o·.os316 

45.S 

45. l 

ug C In 
Sa~le 

35.4 

34 .9 

mg/Kg 
S1111Ple 

579 .0 

553 

Standard 

Blank 
' 

10.2 
, ... 

Total Org~nfc farbon ~y "'l froc~r, ~-~Q-~7 on ,ns~r1111ent W~92040, 
325 Bldg., na 701. Data reported fr0111 LRB 52996, pp 151-152. 

' I 

RSD (X) X rec. 
Oups spike 

--------- ---------
3 

95.6 

Oat• 
Received 

----------
10-23-91 

10-23-91 

'·-.C 
O"--. 

Date u-.i 
Analyzed ....r::. 

---------- '--.0 ~ - ,! 

* 
11-4-9-~ 

ll-4-9 

11-4-91 

11-4-91 



..... 
N 

SOIL SAMrLES 
H • \ 

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

-

-------- X RECOVERIES---------
Cl CZ cs ------------CJ------- ---------C6------- C3 C6 

SAMPLE SAMPLE DUf BLANK SPIKE+SAHPLE SPIKE DUP+SPIKE SPIKE SAMPLE+ OUP+ C4 
SAMPLE ID~ 

801569 
80l5Hl 

PNL LOGI (1119/kgJ C (1119/kg) C RPO (mg/kg) C (1119/kg) (mg/kg) (mg/kg) (mg/kg) SPIKE $PIK£ CONTROL Q -------- -------
92 80306+ 
9MI0358• 

IDL• 1.7 (1119/Kg, solids) 
CRDL• 5.0 (1119/kg, solids) 

NOTES: 

2.5 
3.9 

-
8 
B 

---------- ------- - ------------ ---------
1.1 u 

3.8 

"7<t? <J6 ~ 
· 6 ·-- --1&·;8 ·-· -- ·-·tr- -------1&---

!I' 

l. + Nol ,~1•~ !r, ~M~ S~ but repor~ed for QC purpose, 
2. lOOX spike level tn extr•ct ts expected to be 5ppw ••ch for Nltr•te, Nl~r~te, Phosphate, •nd Sulf•te 
3. 5pp111 X dll. f•ctor / fr•c. solids• spike fevel (1119/Kg) tn solid for lttr•te, Nitrite, Phosphate, •nd Sulf•te 
4. lOOX extr•ctton efficiency •ss111ed In defining dll. f•ctor •s (diluent vol/ sample wt) X 1.00 giw/al 
5. Method bl•nk-used for C5; noatn•l sa,nple wt•Z.00 ga 

C FLAGS 

B: IDL S An•lY~• 1!~•1 c ~RDL 
U: Analyte not detect~; <JOL 

Q fLAGS 

E: EsthN~ed yalue, ln~erference present 
N: Spike recovery not within control limits 
•: Dupltoate analysts not within control lt•lts 

.......... ... . __ 

• • 
• 94 I 

• 

?~ I II I~ t,-;r 
I 

.. 
3-:~ 
cc ',.... ....... 
r--.:; 



'21 /p _(j - so C. 

J'f-.;20,5 

TABLE 3: ANION IC ANALYSIS OATA 
SULFATE (S04) 

-------- I RECOY£RIES---------
Cl C2 CS ------------C3------- ---------C6------- C3 ce· · 

SANPLE SAMPLE DUP BLANK SPIKE+SAMPLE SPIKE DUP+SPIKE SPIKE SAMPLE+ DUP+ C4 
SAMPL~ ID! PNL ~OGI (1119/kg) ~ (1119/kg) ' C RPO (1119/kg) C (1119/kg) (1119/kg) (1119/kg) (1119/kg) SPIKE SPIKE CONTROL 

.. .,"'"OtH5G""9a--- ~9i.2"'-01110.,soa-•---31 ------ --4- u----------··-···----·· --- ·· ·---- ---· -- ----------------··-·-- ---- ··----- - ---- --
-BOl&Hl 82-oo358+----»---I-- --IS,.._ -B- 14---··· ---------·---- --· -·- -- ···--··•- --- ····- --- · - ---··· · ·- ·- ··-··- ----- ------··· 

B015Kl 
-80l5L5 
-BOISM9 

9Z-009Zl ZO-;(' 
92 Ol246+---30 - ----· 
82 01827• lOl 

IDL• ~ (1119/Kg, solids) 
CRDL• 20 (1119/Kg, 1olldsl 

NOTES: 

-~- -----· ···- ·- 69.4 - - 52 .6---·-· --71.1-· --·-51.6 ··-·- -- ·-75 ·- - - ··· -•··80 · 

., ,,. 

1. + ~ot ·~le! fn ~~!~ SDG ~~ r~rt~ for QC purposes . 
2. lOOX 11ptke level In extract 1, expected to be 5~ each for Nltr~t•. ~ltrlte, Phosphate, and Su1fate 
3. Spp11 X dll. factor/ frac. solids• spike level (ing/Kg) In aolld for Nitrate, Nitrite, Phosphate, and Sulfate 
4. JOOX extrac~lon eff,ctency asslllled fn defining dll. factor as (diluent vol/ sample wt) X 1.00 glll/• 1 
5. Nethod blank uaed for CS: no111lnal sa• ple wt•2.00 9111 

C FLAGS 

8: IDL ~ Analyte l,ve1 c FRDL 
U: Analyte not detected; cJDL 

q f~AGS 

E: Esthuted yalue, lnierference present 
N: Spike recovery not within control ll• lts 
*: Duplicate analysts not within control lt• tts 

96 

'S ///1.)(f;r 

Q 



SOIL SAMPq s _ 

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

-------- I RECOVERIES---------
Cl ~2 C5 ------------C3------- ---------C6------- C3 C& 

SAMPLE+ DUP+ C4 SAMPLE SAMPLE our BLANK SPIKE+SAMPLE SPIKE DUP+SPIKE SPIKE 
SAMPLE IOI f'L L~ (1119/kg) C (111g/kg) C RPO (mg/kg) C (mg/kg) (mg/kg) (111g/kg) (111g/kg) SPIKE SPIKE CONTROL 

B01589 92•06306'fo l,0 ct..a. U -;,:-a- ue--~------··-- - ·-- .. .. ··-
--18111!6~15,;i.ll"-l-- 492"'-"6n:c,311;5eA-t..,1 .... ,0....4!1 .. -4.8-~-11U~----1e~.-A8-UM--------- .. -·- ·--------- .. --- -.. - - - ----------

'2-/II - B - SOC.. eo1sKJ 92-00921 1.0 lh-3- ut 

/'1-2a,$ B91SLS 92 81246• 8.8 

.... 
0 

·-BO·l"'S;uH0-9 ---4914'f-4•0"'18tf+ 0. 

IDL~ O.~ (1119/Kg, sol,ds) 
·CRDL• 1.0 (agiKg, ' solids) 

I 

·----- - - -12-:a---- -- --•ij -·---·--12 .-5--- 1s;r ··---- ao eo ---··· 

,, . 
... 

1. + Not sa111ples 1n Jhta SOG but reported for QC purposes 
Z. IOOX spl~e level In extract ts'expected to be 5pp111 each for ~ltrate, Nitrite, fhosphate , and Sulfate 
3. Sppnt X dll. factor/ free. solids• spike level (IIIJ/Kg) In solld ·for Nitrate, Nitrite,' Phosphate, and Sulfate 
4. JOOX extraction efficiency 1sslllled In defining dll . factor 1s (diluent vol/ ,ample wt) X 1.00 !Jll/•1 
5. Method blink used for CS; n011tnal saaple wt•2.00 gni 

~ FLAGS 

B: IDL ~ An1lyfe leve1 < 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 

ez 

Q 
-~-•- '! 

(< 

r-~ 
co 
!.-.:0 
-&:. 



SOIL SAMPLES 

SAMPLE_ ,o! 
801~9 
ll015Nl 

~,L LOGf --------
9!'•0090e. 
92' 00358• 

Cl 
SAMPLE 
(1119/kg) 

U!I 
3.1 

CZ 
SAMPLE oup 

~ (1119/kg) 
- ----------

4:4 

C 
-

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

C5 ------------Cl------- ----- ----C6-------
BLANK SPIKE+SAMPLE SPIKE DUP+SPIKE SPIKE 

APO (mg/kg) C (1119/kg) (1119/kg) (mg/kg) (mg/kg) 

0.8 

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

SAMPLE+ OUP+ C4 
SPIKE SPIKE CONTROL · Q 

Z/(t -8-SOC...BOISKl 9Z-009ZllU tt-:tj 
/ 7 -20 ,5 801-51:-.... S --9ei,._.OU46+- 362--- -----···- ·-----··- - ··- --- · ·---··-· ·-·· - - --····-- 349 ... . ··11 ;9 · ··· · :saz-···· .. U-; 7-·- -- --109---- ·- ·u1 ·- · · · ... 106 

-!815"9 92 81821• 38.9 ----·--- ----- -- ------- ----······-··-

IOL• 0 .8 (1119/Kg. solids~ 
CROL• 1.0 {119/Kg, solids) 

NOTES: ,, •. 
I. + Not ~-,,le~,~ J~tf SOG IMfJ fepor~~~ for QC purposes z. JOOX ' sptke level tn extract J• expected to be Sppni each for Nttrate. Nltrtte, Phosphate. ind Sulfite 
3. 5pp1 X dll. factor I fr1c. solids• spike level (mg/Kg) tn ·solld for Nitrite, Nitrite, Phosphate, and Sulfate 
4. lOOX extraction efficiency ass...ed In defining dll. factor as (diluent vol/ sample wt) X 1.00 gm/•1 
5. Method blank used for CS: IIOllnal •~le wt•Z.00 gm 

C FLAGS 
' ' 

B: IDL ~ Analyte level c C~DL 
U: Analyte not detected; <IDL 

Q fLAGS 

E: Estlute~ v~lue. Interference present 
N: Spike recovery not wtthln control lt• lts 
•: Dupllc.ate 1n1lysls not within control ll•lts 

t 
p,.,_j 
co 
!.•~ ..._ 
l.n 



Y DATA VALIDATION CHECKLIST 

Data Pa~g• ID:~~= \?'A\.. - c:;,S.75 
Data Validator: ~ ·--

Analysis/Sample Identification/Matrix:,J..:~Sib:~-~..0:~1..,----.!i~....s.la:~ ..... ,.J,JtJ:....~~-

S<; -C\ a,. ~\k'i>,,>,'£f:;;-~~~ A-4~5) 

1. Completeness 

1.1 Completeness Checklist (Complete the appropriate checklist for each analysis type and 
attach). 

2. Cahoration 

2.1 Initial Cahbration 

Was instrument calibrated within specified time period or annually? (YJN®. ____ _ 
If NO, qualify all associated data as unusable (R). 

Was each detector used for the associated data cahorated? (Y~~A:.:u.--------
li NO, qualify all associated data as unusable (R). 

Are calibration standards NIST traceable or equivalent?~A). _________ _ 

r If NO, qualify all associated data as unusable (R). 

Were calibration standards expired? rtlfilNA), _______________ _ 

If YES, qualify all associated data as unusable (R). 

1 



tV (Zlf 9~' ?9q1 
2.2 C tin . C lib ,,; .0 ~ J J t ,.. '- ., I on umg a ration 

Is check source identified by activity and radionuclides?~A) ________ _ 

If NO, qualify all associated data as estimated 0). 

Has check source been counted daily? ~A.) ~, b - ;;f3,'r:;, "s. J3 9. 
If NO, qualify all associated data as unusable (R). . .. 

Are check source counts within ±3S control limits? ~A)._3~~.;:::=::.;:~ .... \: .. - '-';;.;~;.;;.~=;,__----

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? cYffJi;NA) St\., - ~Js ~ k.. :8<-\ 
If NO, qualify all associated results as unusable (R). 

Are background counts within ±3S control limits? f'l/Nl(ffJ) _________ _ 
If NO, qualify all associated results as unusable (R). 

Commenb/Qualified Results:. _____________ .....,... ______ _ 

=· :);-3!:~~~\~ ~~;i ~~\e::X\~ 

2.:., 



3. Blanlcs 96 ij 3Lf 9? ~i898 
Have reagent/method/field blanks been analyzed with the SDG~A) ______ _ 

If NO, qualify all results > LLD as estimated 0). 

Are positive results reported in the reagent/method/field blanks~A) . 

If YES, qualify positive results less than the MDA-as nondetects (U). Qualify sample results 

<l0X the blank value but greater than the MCA as estimated 0). 

Can blank results be verified/calculated properly'@1JNA): ___________ _ 

Commentr/Notes/Qualified Results:, __________________ _ 

~ 



4. Detection Limi~!,~i~~B~~ij\.dts 
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? rt{fjJRA), __ Q-1..,, ---d~""" ... ~-' .._f¾..-__________ _ 
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· . 
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... (),;;:: ( ~ LI !JtJ ,:,, n ~ 
S. Radiometric and u k VJJJi .;~ )a~1 . 

Were spikes/tracen/chemical yields analyzed in each SDG and/or sample· as appropriate for 
the analytical method? {ri:N!NA), ..... ___________________ _ 

If NO or if inappropriate tracen were used qualify associated results as unusable (R). 

Was a field blank used for the spike/tracer/chemical yield analysis? (Y~A) _____ _ 

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? <Y&tNA), ___________________ _ 

Verify the spilce recoveries and qualify associated results as follows: 

%R: <30% 30-105% >105% 

<LLD 

>LLD 

R 

R 

~~=::~ 
bs,RS3> s-L 
(-,s;s;.~5? § 
i?¼ - ;}.1-0 
"::>s:-5 O 

:s«:-->\-> Y>'i't:::-

acceptable UJ 

acceptable J 

~:zo~ 

9.d::-'t>ft> 
\\ L\ J.p 
\\b-
'hlh: 
:»h 

>115% 

R 

R 

~~ 
\C>L\ lo 

pJ;;lc:. 
4'5~ 
\:\.~ '):\" 

9,,u..c...\--~~~< 

~ 
;;,.\\-¼ 
MJ'.'9--
\:\¾ 
¼~ 



6. Duplicate Sampl~ l Jn 
1 ? ~· . I 

Has at least one duplicate analysis been performed for every 
10 samples in the SDG?WvNA), ___________________ _ 

If NO, qualify all associated results as estimated 0). 

Has the field blank been used for duplicate or MS/MSD analysis? (Y~A), ______ _ 

Are RPO valu~ ~5% for results >SX the LLD and within :t:2X the LLD for results <SX the 
LLD?cv@-lA) ___________________ _ 

If NO, qualify associated results <LLD as estimated nondetect:s (UJ) and all associated results 

> LLD u estimated detects 0). 

Comments/Notes/Qualified Results=-----------------:------

a 

-I 

6 



• • 

7. Laboratory ContrGr;d...1..Wld ?9()? 
,f fJ~~,J, ..... ~ .• -

Are LCS results within the control limits of 80-120~ cY'8--------
If _NO, qualify results u followa: 

5R: >J2D5 

Results < LLD: 1l tJJ R 
Results> LLD: 1l J R 

Has at leut one LCS been analyzed with the SDG? rfli!lj,A):. ________ _ 

Ji NO, qualify all associat.ed results as estimated O}. 
Comments/Notes/Qualified Results:. ____________ ---. ___ _ 

~~ Cn:r},s\, ~O'Oth~ES:> ½::Sse '4\,s-,.-\-



( .. 

96~3~9? .. 2903 
8. Holding Tunes 

Have all samples/analyses been completed within 5 half-lives or 180 days, whichever comes 

first?~A): . 

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). 
Comrnenb/Notn/Qualified Results: ________ ..,..... ___________ _ 

~~~~t0\--~~~. 
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200-BP-1 RADIOCHEMISTRY DATA VALIDATION 
- ✓ ~ ,J PAGE \ OF...\:'~ 

DATA PACKAGE 10:~D\S..\-\~ -~\_-OS-.'"<. REVIEW~4.i' ~ DATE: \ 11'-I 9'< -
COMMENTS:~,\_ ~-t-,~ q ~ - ,..., o '1 ~ \ c.....;:,,- - -

HEIS SAMPLE ANALYSIS HOLDING .. HALFUVE AVE TIMES 

SAMPLE# DATE DATE TIME. DAYS NUCLIDE DAYS HALFUFE QUALIFIER 

~ .-,\ c:::,.'lf:::. ~ \ol~'\\q, \\ ~cl'\\ .:1'\ TC-99 7.77E+07 3.89E+08 n ,Tf',Q._.,I 

_,,\o. \ ":<, \ 
-

\\ GR-A NIA NIA 

\ ~~z-,f; \a,\ l.\ e GR-B NIA NIA 

\\ \2.\(:\\ .J_':f- 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 

\ CO-58 71 355 
~ . ..J_ FE-59 44 220 

\\ \,lei., ;). 0 CO-60 365 1825 
\,..\ &._ ¼~ ZN-65 244 1220 

\ \ ZR-95 64 320 

~ .L RU-103 39 195 

\\ \de;\ .JC) RU-106 365 1825 

~~ -- CS-134 730 3650 

\\ \\\C\\ .:l.D CS-137 1.09E+04 5.48E+04 

\...\~ '-'L BA-140 13 64 

f CE-141 33 165 

\ CE-144 285 1425 

\ RA-226 5.84E+05 2.92E+06 

' "' L TH-228 694 3470 

\\ \,4_0\C\\ ~'\ TOTAL-U 1.63E+12 8.14E+12 

\\ \O.\a...\ de, PU-238 3.20E+04 1.60E+05 

,d1q\q\ ~~ PU-239 8.80E+06 4.40E+07 

N\A..... ~L U-235 2.57E+11 1.28E+12 
\ ~ l. U-238 1.63E+12 8.15E+12 

~ ~ \') \,~\°\\ ~~ \.)..· ~ tr 

. 



9611349·;, ?9(]r: 
' • J ·'-·'.•J 

200-BP-1 RADIOCHEMISTRY DATA VALIDATION ,4 ./ ,.,, PAGE - -=:) OF=) 

DATA PACKAGE ID:~.-...,\S \.\--~-{)~\ -aC::...'"<... REVIEW~.¥ b,- CATE: 1/ 11/1:;: 
COMMENTS:O-.....\ \...:.~~•. ({ ".:::l-1--..r ...... c '~ \ ~c-.... TZJ·· 
HEIS SAMPLE ANALYSIS HOLDING ' -- HALFUVE FIVE TIMES 

SAMPLE# DATE CATE ITIME,CAYS NUCLIDE DAYS HALF LIFE QUALIFIER 

~\S."c?-.. \'2\:'f~,\ q \ ~~ TC-99 7.77E+07 3.89E+08 

\\ \·y".1\C\ \ <.\ GR-A NIA NIA t\...CY'O 
\'~ \~q,\'\\ L\~ GR-B NIA N/A V\..&\L.., 

~~ ~A- SR-90 1.04E+04 5.20E+04 '\...\~ 
~ 

BE-7 53 266 

K-40 1.30E+09 6.50E+09 

MN-54 312 1560 

C0-58 71 355 

FE-59 44 220 

C0-60 365 1825 

ZN-65 244 1220 

ZR-95 64 320 

RU-103 39 195 

RU-106 365 1825 

CS-134 730 3650 

CS-137 1.09E+04 5.48E+04 

BA-14O 13 64 

CE-141 33 165 

CE-144 285 1425 

RA-226 5.84E+05 2.92E+06 

TH-228 694 3470 

TOTAL-U 1.63E+12 8.14E+12 

PU-238 3.20E+04 1.60E+05 

PU-239 8.80E+06 4.40E+07 

U-235 2.57E+11 1.28E+12 \ 
~ ~17 U-238 1.63E+12 8.15E+12 J7 

\17 °'\'.ti' \.\ \\:<-.\c..\ c;. :::t \.L-<.... \I\~ _, 



("J ,r !L IJQ''1 •,·. {U .... 
9. Method Specific a~dl<D · er JQ,lb. J:Y,1-0ntrol 

9.1 Gas Proportional Counters 

Are field and QC sample preparations outside the range of the self absorption curves? 
r@-1~:. _____________________ _ 
If YES, qualify all associated data as estimated 0). -.-

Are initial detector efficiencies <20%? (Y~----------------
1£ YES, qualify all associated data as unusable (R). 

Have statistical tests been performed routinely (at least weekly)?~/NA):. ______ _ 

If NO, qualify all associated data as estimated 0). 

Have stability verifications been performed after each gas change? cY/I'@1,,._., ____ _ 
If NO, qualify all associated data as estimated 0). 

Commenbr/Notes/Qualified Results:. ___________________ _ 

9 



C' , 

C\i{ a 3· u9·n ?Q(]' 
9.2 Alpha Spectroscopy ii l t' ,. L.,,. .. I 

Has detector system been cahbrated across the energy range of interest~/NA): ___ _ 

H NO, qualify all results as unusable (R). 

Is detector resolution adequate to identify each peak centroid? (YIN@-------
H NO or if resolution cannot be determined, qualify all results as unusable (R). 

Is resolution at least 20 keV FWHM7 (Y~---------------
If NO, qualify all results as estimated 0). 

Do check source efficiencies agree within 5,0 of initial cahoration efficiencies or are they 

within the control limits or ±3S of the mean? ~A):. _____________ _ 

If NO, qualify all usociated results as unusable (R). 
Wu 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% 7 CY/?'@:__ ______ _ 
If NO, qualify all results as follows: 

%R: 

Results <LLD: 
Results :> LLD: 

<30% 30-105% 

R 
R 

acceptable 
acceptable 

>105% 

UJ 
J 

10_ 

>115% 

R 
R 



,. 

t' r rug~, 7n{)8 
9.3 Gamma Spectres~~~ ld .. 1..;) • 

Does efficiency calibration approximate a smooth semi-log curve? (!}NINA):, ______ _ 

If NO, qualify all results as unusable (R). 

Have geometry or matrix factors been accounted for in all analyses?@J>r/NA):, _____ _ 

If NO, qualify all associated results as unusable (R). 

Does the detector cah"bration cover the energy range of interest and at least 
Oto 2MeV7@N,NA): ______________________ _ 

If NO, qualify all results outside the energy range aa unusable (R). 

Is resolution of the detector system adequate and less than 5 FWHM7 (Y/@__ 
If NO, qualify all results as estimated 0) • 

. Comments/Notes/Qualified Results:, ___________________ _ 

11 



c .. 

1°1~ ,I-•~ 9~¥ 'fQ 
9.4 Alpha Emitting R~ch , , lsotop. 

Have single radium isotopes (Ra-223, 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 counting be-verified? (YIN!@]> _______ _ 
If NO, qualify all associated results > MDA as estimated 0). 

Have barium interferences been identified and accounted for? CY: 

If NO, qualify all associated results with elevated barium levels as estimated 0). 

Has counting efficiency for Ra-226 been determined for each SDG7 ff. 
H NO, qualify all associated results as unusable (R). 

Have blanks been analyzed with each group to check for possible radium contamination in 
the reagents? (YIN@, _______________________ _ 

If NO, qualify all associated results as estimated 0). 

Are LCS recoveries with the c:o~trol limits listed below? cY~:.......--------
If no, qualify sample results as follows: 

%R: 

Results <MDA 
Results >MDA 

<50% 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-

Iives7 (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? cY~:.-..-----------------------
• - Were samples preserved at the laboratory upon receipt? (Yn@}, ____ _ 
• Were samples held after preservation for at least 16 days? (Y~ 

H NO, to any of the above, qualify associated sample results as estimated 0). 

\ . 



9.5 Radium 226 Analfij, //~ ., $'~MW l'ition (Lucas) Cell Counting 

Is calibration data present and can it be associated with the samples? ff/NI@. _____ _ 
If NO, qualify associated sample results as unusable (R). 

Was the counting system calibrated each day that samples were analyzed? C'f lN@---
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? (Y~·-------------------------
1£ NO, qualify associated results as estimated 0). 

If sample was preserved at collection has analysis been completed within 180 days or 5 half. 

lives? (Y~----------------------------
If NO, qualify results > LLD as estimated detects 0) and results < LLD as estimated non-

detects (UJ). 

If s.amples were not preserved, were samples received within 5 days of 

sampling? cY/@ · 
- • · Were samples preserved at the laboratory upon receipt? (Y~ 

r • · Were samples held after preservation for at least 16 days? f'f~----
If NO, to any of the above, qualify associated sample results as estimated 0). 

Comment,/Note!/Qualified Results=·----------------~----

:::'\'<,,--;;;-, o,-s:J,, ~ ;;_,, ", c& .. l'\ ..... ":'t " esSs,s;:s:c---,;,h 
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i 
'· 

9.6 Tritium Analysis g~ L ,1J •~- · · ation Counting 

Do cahbration standard matrices match the sample matrices~A):. _______ _ 

If NO, qualify associated results as estimated 0). 

Has at least o~lcalibration standard been processed with the samples~A): ____ _ 

If NO, qualify results associated with runs lacking-calibration standards as unusable (R). 

Have results for counting efficiency determination been provided? (![JfafNA): _____ _ 

Il NO, qualify all associated results as unusable {R). 

Do tritium levels in the blanks exceed the MDA7 ~A):. ___________ _ 

If YES, qualify associated results less than 10X 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? 6ffetNA):. ______________________ _ 

H NO, qualify associated results as estimated 0). 
Comments/Notes/Qualified Results:. _________ ....,.. __________ _ 

~ ~'~ ~~ h~ 4~~ 

14 



q / /13~9.··, '?CJ!f? 
9.7 Fluorometric Analysis o[ lJrani~mc..,,,' C.. 

Has the laboratory provided evidence that cation and anion interferences are negligible for 

the matrix or that matrix interferences have been accounted for? (YJr-@ ______ _ 
If NO, qualify associated results as estimated 0). 

Has the laboratory provided a description of the method of fusion standardization or 

provided data supporting fusion standardization? cY/N@~----------
If NO, qualify associated results as estimated 0). 

Wu calibration pHfonned immediately prior to sample analysis? ff. 
If NO, qualify associated results as estimated 0). 

Commenb/Notes/Qualified Results=-------------~-------

~ ~ )~~ -t -~ \Ju«,', ~s:S:., -s=reX 

15 



r-:6 'j 3U9"' '} ') 1 l. CA! . , , PORTIONAL COUNTERS 
LOW BACKGROUND BETA COUNTERS 

DataP~~ID:!D~~-~ De 
AnalysJS: C:,S e::, -~ _ -~ __ ~-C~ _ _.\;s 

) . ) 
A.O Completeness Checklist · · 

Analysis Results 

.h:::::_ Results Report for Sample Analyses and Reanalyses 
J.:::::.. Raw Data (Counting Logs, Printouts, Notebook Pages) 
..L::::::::. Calc:ulation Sheets 
~ Sample Identifications 
~ Detector Identification 
...1c:::::: Analysis Date and Initials of Analyst 
....1:::::::: Amounts of Samples Prepared or Counted 
-.!::::::::' Weights of Solids Counted 

Initial and Continuing Cah'bration 
~ ~~i:_~< 1~ ~ °"3::C..\\ 

t.--" Detector Identification ~ <::,.c. V 
~ Calibration Date(s) and Initials of Analyst 
~ Identification of Cah1>ration and Check Standards including Radionuclide, 

Certification, Expiration Date, and Activity 
J::::::::_ Amount of Check Standard Used 
.J:::::::... Raw Data including Counts and Count Duration for Standards 
~ Weights of Preparations 
,_..- Efficiencies 
~ Weights of Carriers Added, If Applicable 
~ Results of Statistical Tests Used to Evaluate Instrument Reliability and Efficiency 

Checlcs 
...!:::::::::_ Raw Data of Background Counts and Count Duration 
~ Results of Statistical Test Used to Evaluate Instrument Background 
~ Control Limits fo Check Source and Background Counts 

Blanks 

~ Detector Identification 
.J:::::::::.. Date of Analysis 
.J::::::.. MCA of Method 
~ Amounts of Reagents Used in Blank 

Radiometric and Gravimetric Yields 

...1.c:::::. Amounts (Volumes, Concentrations, Activity) of Spikes, Tracers, or Carrien Used 
~ Weights of Precipitates or Solids Counted 
....::::::= Calc:ulated Recoveries 

A-1 



r 

Duplicates qt, :1 zug~, ?9ij u ,ul.JlJI .. ie..,, , l 

J::::::::.. Detector Identification 
.!::::::::.. Date of Analysis 
J::::::::_ Aliquots of Samples 
..!:::::::::.. Weights of Solids Counted 

t.--- Count Durations 
~ Sample Identifications 

t..--,--- Cakula.ted Precision 

Laboratory Control Samples 

~ Detector Identification 
Date of Analysis 
Calculation of Recoveries 
Results of Analyses 

Comments/Qualified Results: ______________________ _ 

A-2 
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- -------- - -
Y6 !' zug·, '?()•IS ,,. U..Jl.,/,.C..1 " 

ALPHA SPECTROSCOPY 

Data Package ID: ~p,\S'S?:>- ~\_- D>=> 6 
Analysis: \\:>, - d1=>?:z 4- .).'"t5 
B.O Completeness Checklist 

Analysis Results 

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 Calibration 

~ Detector Identification 
....b=- Cah'bration Date(s) and Initials of Analyst 
~ Identification of Calibration and Check Standards including Radionuclide, 

Certification, Expiration Date, and Activity 
..!:::::::::: Amount of (Check) Standard Used 
.J:::::::: Raw Data including Spectra. or Counts per Channel 

i....- Kev/channel 
=:;;; Count Duration for Standards 
...J::::::: Efficiencies 
..J.::::::.. Raw Data of Background Counts, Dates Count~ and Duration of Counts 

Blanks 

~ Detector Identification 
f::::::::::.. Date of Analysis 
~ MCA of Method 
.........-::::: Amounts of Reagents Used in Blank 

Puplic;atcs 

'::::::.. Detector Identification 
~ Date of Analysis 
<.-- Amounts of Samples Counted 
i-- Count Durations 

J.=::.. Sample Identifications 
-'-=:::: Calculated Precision 

Radiometric and Gravimetric Yields 

..6::::::::"_ Amounts (Volumes, Concentrations, Activity) or Spikes, Tracers, or Carrien Used 

.J...::::::.. NIST Traceability of Spikes, Tracers or Carrien 
~ Weights of Precipitates or Solids Counted 
~ Calculated Recoveries 

B-1 

I 
I 
I 
I 

I 



r . 

Laboratory Control SiJM'f g~, '79;j 6 
·' ' ., j .. C...1 ; 

~ Detector Identification 
Date of Analysis 
Calc:ulation of Recoveries 
Results of Analyses 

Comments/Qualified Results:. _____________________ _ 

s;2 
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96 ij 349? .. Z9117 
GAMMA SPECTROSCOPY 

Da~ Package ID: \¾o\S ~g, -'$ 's;\k- t:::>~3 
C.0 Completeness Checklist 

Analysis Results 

4-:C: Results Report for Sample Analyses and Reanalyses 
· ~ Raw Data {Spectra, Printouts of Counts per Channel, Notebook Pages} 
t-- Calculation Sheets 
k::: Sample Identifications 
t-- Detect.or Identification and Counting Position 
t--'t Analysis Date and Initials of Analyst 
k:::: Amounts of Samples Counted 

Initial and Continuing Calibration 

t.-- Detector Identification 
k::::' Calibration Date(s} and Initials of Analyst 
, ----= Identification of Calibration and Check Standards including Radionuclides, 

Certification, Expiration Date, and Activity 
k:::::: Amount of (Check) Standard Used 
, c:::::::: Raw Data including Counts and Count Duration for Standards 
t..--- Efficiencies and/or Geometry and Matrix Factors 
L.----- Raw Data of Background Counts, Count Dates, and Duration of Counts 
~ KeV/Channel 

)\~FWHM 

Blanks 

<..--- Detector Identification 
i---, Date of Analysis 
~MDA of Method 
};\~ Amounts of Reagents Used in Blank 
1 _....- Raw Data 

Duplicates 

,___ Detector Identification 
k:'.".':. Date of Analysis 
k:::'.: Amounts of Samples 
w:::::: Count Durations 
t--- S-ample Identifications 
k:::7 Results of Analyses and Calculated Precision 
1 rrrr<:'" Raw Data 

Radiometric and Gravimetric Yields 

).\ b Amounts (Volumes, Concentrations, Activity) of Spikes, Tracers or Carriers Used 
4-- Weights of Precipitates or Solids Counted 
--¥. Calculated Recoveries 



r 

Laboratory Control Sanli6Jb3~9? ~:9/18 
Detector Identification 
Date of Analysis 
Calculation of Recoveries 
Results of Analyses 

Comments/Qualified Results:, _______________________ _ 

C-2 



96!l3~9? .. :' '1 MANALYSISUSING 
UQUID SCINTILLATION COUNTING 

DataPackageID: ~D\'Q\\15-~\-- 0~ 
F.O Completeness Checklist 

Analysis Results 

1::::=. Results Report for Sample Analyses and Reanalyses 
J.::::::= R.aw Data (Gross Counts, Count Duration, Background Count, and Background Count 

Duration) 
i.-- Cdculation Sheets 
~ Sample Identifications 
...i.-==== Instrument Identification 
--'-==- Analysis Date and Analyst Initials 
~ Sample Weight 

Initial and Continuing Instrument Calibration 

J..::::::::: Instrument Identification 
\. ...L..-= Identification of Calibration Standards including Radionuclides, Certification, Issue or 

,\l,~3, Expiration Date and Activity 
9 ~ Raw Data (Gross Counts, Count Duration, Background Count, and Background Count 

Duration) 

C. , 

!:::::::: Counting Efficiency Determination Method and Results 
~ Quench Correction Method 

Blanks 

...!::::::::::. Instrument Identification 
J:::::::.. Date of Analysis 
l:::::::::_ MDA of Method 
~ Amounts of Reagents Used 
~ Lot Numbers of Reagents Used 
.J.:::::::: Raw Data (Gross Counts, Count Duration, Background Count, Background Count 

Duration) 
.J.::::::::" Tritium Levels in Background Water 

Dyplicates 

.k:::::,_ Instrument Identification 
~ Date of Analysis 
..-:::::::::,_ Amounts of Samples 
..1..:::::::.. Amount of Spike for Spiked Duplicates 
..J....::::::.. Raw Data (Gross Counts, Count Duration, Background Counts, and Background 

Count Duration) 



Radiometric Yields 96 i 3~9? .. 29,:0 
t-- Amount of Tritium Standard Used for Radiometric Yield Determination 
t.-- Radiometric Yield Calculations and Results 

Laboratoty Control Samples 

~ Sample Identification 
Instrument Identification 
Date of Analysis 
Calculated Recoveries 
Results of Analyses 

Comment!/Qualified Results: ____________________ _ 

F-2 
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96 ~ 3119? .. 29,: I 
WHC-SD-EN.sPP-002, Rev. l 
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( 
DATA QUALIFICATIO N SUMMARY - FORM S.: ~ 1d1 

~ / --

SDG%o\S~~ x/~~ ~z 
~ATE: i /,1~/<=t.~ / I V -, 

-, n-,, "/✓ _,f , PAut:. . .2ur....r 

COMMENTS: ~ ,.., ~ ~ n ~ \-. ~"' -, K.~ .. 

COMPOUND QUALIFIER. '-..' REASON 
>.FFECTED 

<- ..... ,_o<.,___ 
~\ l-4.~ t\_\\ 

.CC..\J ~~ ~~\a"~ 
....... .... ~ < ' - -

C-r ._<..,<..., ~ \ ' ' ~ 

~-- C\o \ \ 

"-t"" ~ - ~ ---- I........"""- ~ ~ ~ 

~ ~ - ~'?-,~ u "E..C\ ~ L\\ 
d:-\l ~ ca=S. ~ ',a. 
.:S= '" - ~ , ...__V",.._ . 
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r- ' 

( 
I 

~c-qD ~ ~\,-. - \- ~\j ~ c.._q_~ 
i:.C.:..... "" .. -~<: ... .-...0.. 

_i_ 1.,. ~r.-'-f::... \), C _\._ 
~ 

' 

r--c-c:S5:; ~ ~ : '~,\ 
~ . -L" - ..l.. -

~ ( ,...."\ ;, -~~t--

<!.--.c- - C\ l) -:s ~\\ ~ 

Ir--:-~ ~ ':::s\u..._, ~,, ~')..~::: \\ll~ 

I , 

l\"'S:'--~~----~ ~\~ ~\\ ~~~ -,~ L\.\. ~ . , 
. -. 

" 

~\\ ~ ~\\ ~ --~c:., .1 ~e.c - - • . 
' . 

~e- -qa ~ ~~"c. l~ -c:c~Cb') ~ ' \.. - ..L_ 
"' . ~ -,'1'~'1-

~ ~ ~ ~ -~ L~-cs:::..~.:::.'=-°") 
l~.c--.. T--.. ~ 'L 

' ). 

~ 



I 

• 

q6 !/ 3u9·, .7n•}? 
·' · l. / . .. c.YtaC.. 

Table 10: &ama Energy Analysis of Soils 

Reco11111ended Values. 

Batch 5 

Diode L 

(Radionuclide activity in pCi/g•) 

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

Date (g) 

B01569 92-00306-L-1* 10/4/91 14:20 14.200 <8 
..,.,.. 

<500 / (5.12 ± 0.0s) x 105'"S'---

B015Hl 92-00358-L-1 • 10/9/91 10:45 14.205 <0.4 / <18 .,- 1890 ± zo -:s-
B015Hl 92-00358-L-2* 10/9/91 10:45 14.201 <0.3 _,.. <15 .✓ 2200 ± zo .... --~ 
B015Hl 92-00358-L ·5* 11/8/91 11:06 14.212 <0.15 / <1.6 / ,.. <0.11 ..,,,.,. 

.:-"i .. 
V (5.62 ± 0.06) X 105 ~ 80151C3 92-00921-L-1 10/22/91 11:31 13.975 28.6 ± 1.6> <280 , 

8015l5 92-01246-L·l* 11/6/91 11:44 1.6300 <30 <2300 (2.00 ± 0.02) X 106 ¥ 
8015M9 92-01827-L-l* 11/14/91 14:06 1.5020 <20 <1200 (1.23 ± 0.01) X 106T 

~I 

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

The detection limfts are determined from Sample 92-00358-L-5. The detection limits in 
pC1/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. 

Cs-,~l- ~o\ ~ \\\ ~~~ ~ ~~=--~0
_ 0 _-_\~<S-~_0_0_ ~\.~l.=>= \~ . \ 6;:. VS -lo ~e \) c~oo; \~{\ 7 
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TABLE 11: TOTAL ALfHA ANALYSIS DATA fOR TASKS 2 I 4 
• ' SDG 19 • 

SOil SAMPLES 
•• I 

Client, s-,1~, s-,,1~ !~ 
--------- ------------- -------------B0151C3 
B0151C3 

92-00921-A-la 
92-00921-A-2a 
92-00306-A-S.* 
92-00921-A-4a 
92-00921-A-la 

Soll 
Duplicate 

Blank ' 
Blank Spike 

Matrix Spike ,, 

fatal Alpt,a 
(pCl/g) 

+/-
1 •I~ 

25.7 ........ ""T 5.8 
23.9 /. ~ 5.7 
<4.7 ~ 
57.1.,,, T 8.4 
66.7 "3; 4.6 

RPO 

Spjke 
Cone. 

(pCl/g) 

54.8 
45.4 

+/-
1 sl !JIii 

0.6 
0.5 

Average X recovery 
• "°t •-s>l,• ,!' t~ SD6 bu~ reportecf for QC purposes 
The detection ll• lt [or soil ta•plet of this ilze ts approxt•tedly 5 pCl/g. 
Contract detection l • ttt can be achteved by use of a larger tuple 1ize and 
longer counting ttN. Due to the high activity of the suiplJa In this batch, 
a aaller suiple size and shorter counting ti• were used. 

I 

Spike 
X Rec. 

104.0 ........... 
92.3 / 

98 +/- 8 



fABL~ 12: fOTAL BETA ANAYSIS RESULTS FOR TASKS 2 l 4 
S06 19 

SOIL ~fLES Spike 
Total Beta ... ,. Cone . 

WHC I SIIIPle f Suple Type (pCl/g) 1 t1giu RPO (pCl/g) 
--------- -------------------------------- -------------

B01SK3 92-00921-A-la Soll 
B01SK3 92-00921-A-2a Soil 

92-00358-A-la* Matrix Sp,ke 
92-00921-A-Sa ' Blank' 
9Z-009Zl-A·4 1 Dl1nk Spike 

-----------
64500 / ~ 1990 
60600 -/""3" 1880 

4790 /~ 145 
97/ 3" 21 

491.,,, ~ 29 

* Not tuples In the SOG but reported for QC purposes 
The detection 11•1t for aotl saapl11 of thh size h approxl•ttdly 36 pCt/g. 
Contract detection 1t•1t1 can be achieved by use of a larger supl1 stz• and 
longer counting t1•. Due to the high actlv1tY of the sa•ples In this batch, 
a ... Her tlllPle she and shorter counting ti• were used ~· 

Error 1• ~•ed on the rrOf>l,ated , ,ror of ~ol~ and counting uncertatn~lea. 

417 

...,. 
1 s1g1111 

---------

78 

Z9 

-S~& '. ~ ~ o\~\\S· ~~L- o~~ 
®,\ i,l 'is 

Spike 
I Rec. 

---------

tiMt- \\L\ ~ @ l\ \L\\q3 

83 / 

. u.;:.=: 

11 
r, . .:i 
....,,n -~-,. 
I -~ 

~ 



TABLE 13: fu 238 1nd fu 239/240 OATA ANALYSIS 
' SDG 19 

\K [rogr• Pu-239+24(1 +I- fu-239+2i0 
pCl/g ' RPO 511111>1• f . 11111>1• l9 S~lf T~ l 1lg111 

--------- ---. -------- ·-- -------------- ----------- --------- ----------
8015Hl 92-00358-A-lc* Soll 2.39E-01 / 1.0lE-02 ~ 

92-00358-A-Zc* Oupltc•te 2.68E-Ol,,,, 1.04E-02 R 
B01SIC3 92-00921-A-lc. Soll 2.96E+OO..,., l.06E-01 ~ 

92-00306-A-4c* Blank Spike 2.23E+00..,.....7.61E-02 ~ 
92:-00306-A-Sc* Blank ' ' < SE-04-

fu-239+21~ detection lt• tt 1~ 1pproxt•1tely 5 E-04 pCt/g. 
Pu-238 det~~ton lt• tt 11 epproxt•tely 1 E-03 pCt/g. 

Error• quo!ed •~ the propagated error of 1ndlv1du•1 •11u.--nta. 

u, • Suplea not tn the S06 but reported for QC purposes 
....... I I ' • • 1 f ' 

•' • 

~o\S~\ ~~'\J=((L\.o~~-6~- l)...~~e-o·~)) 
( ~L l\ .o~~ -o~fr (? .'&s"S-osJ') 

~ ~ . 

Pu-238 
pCt/g 

+/-
1 1lgu 

Pu-238 
RPD 

• 8.37E-04 ~ 
4.03E·03,,,,,. 8.48E-04 " 

. 7 .6SE-03 ~ 
< lE-03-- ~ 
< lE-03..,.. R 

~ 
~ 

Pu-239 +/-
Spike pCt/g 11lg111 

2.35E+OO l,46E-OZ 

X 
Recovery --.• 1,3 

O', 

~"'"\= 
95·-



TABLE 14: STRONTlllt-90 ANALYSIS DATA FOR TASK 2 I 4 
SDG 19 ' 

--------- ---------------- --------------
B015Hl 92-00358-A-lb+ Soll 

92-00358-A-Zb+ Soll Dupltcate 

92-00921-A-lb 

Stronthll •/-

(pC1/g) 1 atgma* 
---------- ---------

452,., "S' 33 
461- -S 34 

7750 ,-·~ 570 

Sptke 
Cone. 

RPO (pC1/g) 
-------- ---------

i.a-

92-00306-A-3b+ 
BL-00306-A-Sb+ 
BL-00306-A-Sb+ 
8S-00306-A-4b+ 

Matrix Spike 4& .3- -S- 3.6 49 .5 
Blank o.1~:;r"o.02 9( \ 
Blank duplicate 0.3 ✓~. 04 fl{. ® 1\\\\'\~ 
Blank Spike Used to dete"'1ne batch yield 

~hcl~'\:s 
.. 

+I-
1 ati,u* 
---------

2.5 

Spika 
I Rec:. 

---------

93.5 

"t~f[IIII! de~,ac:t~~le fCtlvfty for~ •~le 11 approxl1111tely 0.06 pCl/g. 
+ · s...,1e. no~ In the S06 but reported for QC purposH 
• One ati,aa uncertalntte1 1re baaed on prop.gatton of NII, volume, and counting uncertalnttH. 

** All Sr-90 analy1e1 are calculated on the ba111 of thetr ratto to the blank 1ptke recovery 
wh1ch tt,1 been noraalUed to IDOi chealcal recovery . 

Nol'lll 1 I ZI 
I Yield** 
---------

103.5 -



TABLE 15: TRITIIM ANALYSIS fOR TASK 2 l 4 
· ·soo ,9 · 

Spike 
WHC froJtcf Tr,tt1a 
S1111pl~ f S1111ple Ip S1111pl• Type (pCt/g) 
--------- ------------ ------------ ---------

•/- Cone. 
11tgn11 RPO (pCl/g) 

--------- --------- ---------
B0l51C3 9Z-009Zl-l(-l Soll 56 ../ 4 R 

92-00921-K-2 Oupllcat~ 37,,.,,,, 3 R 41 
92-00921-K-5 Blank <' 0

..,,,, R,_ 
92-00921-K-4 Het~ Spike Used to Detel'lllne Batch Yield 

APfrox,•t• De~~~l°'l L1• 1t • JQ pC'/g (yartatton1 occur due to actual s~l• a1ze) 
• Not •111Pl•s tn the 506 but reported for QC purposes 
•• Based on 0.3 g 1-.,le size 

.. 
" 

•/- Recov. Corr. 
1 ., ... Factor, I Fl 

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

75 
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GROSS AlfHA JU:SULT V~F!CATION 25-Jan- 93 PAGE1 

~TC>ftY: BA"fTB.LE-PACIFIC NORTHW EST LABORATORIES 

µa DET DATE G~ COUNT BKG DETECT LEACH SAMPLE VOLUME 
SAMPLE ID HBSI ID ID ANALVZED COUNTS TIME CPM EFF VOLUME AMOUNT ANALYZED 

'-,t.:'l 
SOG BOOX64- PNL-050 C'S'--. 

~-= 
l':...N 

91-6421-A- la BOOX77 91-6421 2 08/30/91 94 100 0.188 14.0532 10 3.9144 1.9432 -i= 
' QC SAMPLE 91 - 7815 

'-...0 
91-7815-A-1& 2 08130/91 720 100 0.188 11.3273 10 3.7659 1.9432 -=-· '! 

91-7815-A- 2a OCDUP 91 - 78150 1 08130/91 1143 100 0.11 • 6.7164 10 2.767 1.9432 .. 
~y 

91-7815-A- 341 QCMS 91-7815MS 3 08/30/91 1130 100 0.1 9.3668 10 3.5771 1.9432 '-...,0 

BL-6421-A-Sa BLANK BL-6421 
........ 

4 08/30191 9 100 0.049 3.0575 8 1 1.9432 I -...., 

co 
BS-6421-A--4a BLANK~ BS-6421 1 08/30/91 761 100 0.11 3.0754 10 1 1.9432 

SOG BOOX68-rN~-050 

91-7815-A- la BOOX75 91-7815 2 08/30/91 720 100 0.188 11.3273 10 3.7659 1.9432 
II 

91-7815-:A- 2& BOOX75DUP 91-78150 1 08/30191 1143 100 0.11 6.7164 10 2.767 ',1.9432 
91-7815-A-341 BOOX75MS 91-7815MS 3 08/30/91 1130 100 0.1 9.3668 10 3.5771 1.9432 
BL-6421- A- 5a BLANK BL-6421 4 08130191 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 1.9432 . ' . 

~: eo15G4-r'4k ~2 

92-00306-A-la B015G9 92-00306 1 10124/91 101-1 100 0.114 4.108 40 3.483 1.9828 
92-00358-A- la 801GH1 92-00358 2 10124/91 58 100 0.186 4.1017 40 5.029 1.9828 
92-00358-A- 2& B01GH1 pur 92-00358A 3 10124/91 38 100 0.101 4.4751 40 4.524 1.9828 
92-00358-A-3a B01GH1 MS 92-00358MS 2 10124/91 183 100 0.186 4.3795 40 5.114 1.9828 
92-00358-A- 3a B01GH1 M.SD 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-•a BLANK SPIKE 92-003588S 3 10/24/91 209 100 0.101 3.016 40 5 1.9828 



GROSS ~A ~q 'fERlf!CATIC>fi 25-Jan-93 

LABORAT~: BATfEU.E-PACIFIC NORTHW EST LABORATORIES 

LAB 
I'' 

SAMPLE ID HEISf 10 

SDG: 8015fitr~L-~ 

92-00306-A-5a ~~t( BL-00306 
92-009219-A-1 80151<3 92-00921 
92-009219-A-2 80151<3 OUP 92-00921D 
92-00921-A-4a BLANK SPIKE BS-00921 
92-00921-A-3a MATRIX SPIKE MS-00921 

per DATE 
ID ANALVZED 

3 11/22/91 
1 
2 
1 
1 

11/22191 
11/22/91 
11/22/91 
11/22/91 

.. .. 

GROSS COUNT 
COUNTS TIME 

6 30 
33 30 
35 30 
72 30 

3039 1000 

PAGE2 

~G DETECT ~~ SAMPLE VOLUME 
CPM EFF VOLUME AMOUNT ANALYZED 

~--~ 
cr-., 
~~ 

u,.,J 
0.117 3.0101 40 1.1 1.972 ..s:::. 
0.147 3.1708 40 1.075 1.972 ·~-.o -. 
0.216 3.1947 40 1.159 1.972 ~ 

0.147 3.0516 40 1.1 1.972 
~~ 
'-....D 

0.1-47 3.3509 40 1.328 1.972 ·-·-.. I ~.,; 

'-..0 



GROSS ALPt,A ~LT VERlflCATION 

LABORATORY: BAfTEUE-PAQFIC NORTHW 

SAMPLE ID HBSI 

SOG BOOX64-PNL-050 

91-6421-~-la BOOX77 
91-7815-A-1I QC SAMPLJ: 
91-7815-A-2a QC DUP 
91-7815-A-3a QC MS 

~ 
ID 

~1-6421 
91-7815 
91-7815D 
91-7815MS 

BL-6421-A-5a BLANK BL-6421 
BS-6421-A-4a BLANK SPIKE BS-6421 

SDG BOOX68-~~-050 

91-7815-A-la ~OOX75 
91-7815-A-2a BOOX75 DUP 
91-7815-A-3a BOOX75 MS 
BL-6421-A-Sa BLANK 
BL-6421-A-4a BLANK~ 

SDQ: B0l5Gt-ffi~-052 

91-7815 
91-7815D 
91-7815MS 
BL-6421 
BS-6421 

92-00306-A-1~ B015G~ 92-p0306 
92-00358-A-la B01GH1 92-00358 
92-00358-A-21 B0lGH1 pur 92-00358A 
92-00358-A-3a B01GH1 MS 92-00358MS 
92-00358-A-3a B01GH1 MSD 92-00358MST 
92-00306-A-5a BLANK 92-00306BL 
92-00358-A-•a BLANK SPIKE 92-003586S 

25-Jan-93 

CALC. flPTD CALC. RPTD UNITS 
RESULT RESULT MDA MDA 

6.26 
48.89 
63.69 
67.98 
0.23 

53.47 

48.9 ... 
63.7 • 
68.0 
0.2 

53.5 

2.92 
2.508 

12.794 
9.247 
0.143 

10.902 

6.258 
48.89 
63.69 
67.98 

0.22 
53.47 

48.9 
63.7 
68.0 
0.2 

53.5 

107.46 
2.92 

2.508 
12.794 
9.247 
0.143 

10.902 

1.08 
0.91 
0.56 
0.58 
0.38 
0.71 

0.9 
0.6 
0.6 
0.4 
0.7 

1.09 
0.96 
0.86 
1.01 
1.07 

0.555 
0.523 

NR pCl/g 
NA pCUg 
NA pCl/g 
NA pCl/g 

0.35 pCl/g 
NA pCl/g 

NA pCl/g 
NA pCl/g 
NA pCl/g 
0.4 pCl/g 
NR pCl/g 

NA pCl/g 
NA pCl/g 
NA pCl/g 
NA pCl/g 
NA pCl/g 

0.555 pCi/g 
NA pCl/g 

PAGE3 



GROSS ALPtfA RESULT VEAlf!CATION 

LABORATORY: BATFELLE-PA~C NORTHW 
: I • I , • ' ~ I •• 

SAMPLE ID tiEISf 

SOG: B0l5H8-~L-053 

92-00306-A-sa ~ 
92-009219-A-1 80151<3 
92-009219-A-2 80151<3 oup 
92-00921-A-u BLANK SPIKE 
92-00921-A-3a MATRIX SPIKE 

LA~ 
ID 

BL-00306 
92-00921 
92-009210 
BS-00921 
MS- 00921 

25-Jan-93 PAGE4 

CALC. AMO CALC. RPTP UNrTS 
RESULT RESULT MDA MDA 

~~~ 

a---. 
t..,,J 

2 2 4.7 4.7 pCl/g -J:: 
"..D 

25.7 25.7 6 NR pCl/g -..- f, 

23.9 23.9 6 NR pCl/g • t·Y 
57.1 57.1 5 NR pCl/g ,.n 

# •a.• I 

66.7 66.7 1 NR pCl/g 
._.... 



GROSS ~ETA V~ffCATION 25-Jaq-83 PAGE l 

LABORATORY: BATTBJ.E-PACIFIC NORTH 
' I , ; • 

WEST LABORATORIES 

~ per. DATE · GROSS COUNT 8KG LEACtt ~PLE VOLUME 
SAMPLEfD na~ ID ID COUNTED COUNTS TIME CPM EFF. VOLUME AMOUNT ANALYZED 

SOG: BO()X64-ptll-051 "·~n 
a-.. 

91-6421-11 BOOX77 e1-~21 66 08109191 162548 10 15.7 2.6524 10 2.022 2.0086 
-=: 

' . C..,,.j 
91-6421-1• eooxnour 91-6421D 67 081091'91 207118 10 14.8 2.7054 10 2.787 2.0086 -i= 
91-6421-1a BOOX77MS 91-&421M~ 68 08/09191 157245 10 14.6 2.5086 10 1.92 2.0086 

-...,0 
""''" J 

91-6421-1• BLANK BL- 6421 LB1 08/09191 52 30 0.623 1.9975 10 10 2.0086 1' 

91-6421-1• BLANK SPIKE BS-6421 69 08/09/91 909 30 19.7 1.9926 10 10 2.0086 
~ 
's1:) 

. _, 'IL J ,._,.. 

SOG: BOOX68-PNL-050 
r-v 

' 
91-7815-A-l a 

' 
BOOX75 91-7815 66 08/27/91 66337 10 17 l.9426 10 3.667 0.0991 

91-7815-A-2a BOOX750Up 91-78150 67 08/27/91 43680 10 15.3 1.922 10 3.307 0.0991 
· 91-7815-A-31 BOOX7SMS 91-7815MS8 68 08/27/91 32585 10 14.9 1.9426 10 0.1886 1.0037 

BL-7815-A--ta BLANK SPIKE BS-78158 69 08/27/91 817 30 18.9 1.9483 10 10 2.0071 
BL-7815-A-5a BLANK BL-7815B LB1 08/27/91 49 30 0.536 1.9575 10 10 2.0074 
NONE DL TES'f DL TEST LB1 08/27/91 5 30 0.536 1.9575 10 10 2.0074 

soo: ~1~rN~-os2 

92-00306-A-la ~015G~ 92-00306 66 10/24/91 ~2 l 16.4 1.9005 40 3.483 0.1 001 
•• I 

92-00358-A-la B01SH1 92-00358 67 10/24/91 3788 10 16.8 1.9786 40 5.029 0.9914 
92-00358-A-21 B015H1 P.lfr 92- 003580 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 

BLANKSPIKJ: 92-003068$ 66 10/24/91 851 30 16.4 1.8976 40 5 1.9828 
Bl-00306-A- Sa BLANK 92- 00306BL 67 10/24/91 537 30 16.8 1.894 40 5 1.9828 

SDG: B015H8- PNL- 053 



GROSS f:IEf A VERIFICA"!"'ON 

LABORAT~ 'f: BATfEUE-fACIFIC NORTH 

LAB 
SAMPLE ID HEISI ID 

92-00921-A-1' ~0l 5K3 TB921 
92-00921:·A-2a B015K3 oup TB921D 
92-00921-A- sa BLANK TB921BL 
92-00921-A--ta BLANK SPIKE BS-921 

TB358 
92-00358-A-3a MA TRIX SPIKE TB358MS 

25-Jan-93 

WEST LABORATORIES 

DET. DATE 
ID 

66 
67 
66 
67 
68 
69 

COUNTED 

12/09/91 
12/09191 
12/09191 
12/09/91 
12/09/91 
12/09/91 

•. 
,. 

GROSS COUNT 
COUNTS TIME 

6664 30 
6610 30 

703 30 
1372 30 
5701 30 
7939 30 

PAGE2 

1 

BKG LEACH SAMPLE VOLUME 
CPM EFF. VOLUME AMOUNT ANALVZED 

17.9 1.9319 40 1.119 0.09856 
17.7 1.922 40 1.174 0.09856 
17.9 1.9119 40 1 1.96 
17.7 1.9062 40 1 1.96 
15.3 1.9638 40 1.039 1.96 
17.6 .1.9624 40 0.931 1.96 



GROSS ~Ef A V~f!CATIOfi 25-Jan-93 PAGE3 

LABORATOft'(: BAna,u:-PACIFIC NOfqli 

LAB CALC. RPTD CALC. fPTD UNITS . ' 
SAMPLE ID HEISI ID RESULT RESULT MDA MDA 

SDG: BOOX64-PNL-051 
'--.!::'..l! ' O"'-, 

91-6421-11 f300X71 9l-~21 4m2 4!772 11 NA pCl/g 
u-.l . ' 91-6421-11 eooxnpur 91-6421D 45056 45056 8 NA pCl/g -i= 

91-6421-11 BOOX77MS 91-6421MS 46032 46032 11 NA pCl/g "-..0 
- ¼ 

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 

r·.,_;) 

"° pCI/ 
~ ~. .....,,. 
_z::: 

SDG: BOOX68-PNL-050 
I 

91-7815-A-1, ~OOX75 e,-1,1s 159326 159326 94 NA pCl/g 
j 

' 91-7815-A-2a BOOX75DUP. ,. 91-78150 114988 114985 98 NR pCl/g 
91-7815-A-31 BOOX75MS 91-7815MS8 149938 149919 169 NA pCl/g ,, 
BL-7815-A-48 BLANK SPIKE BS-7815B 3.64 

.. 
3.64 1 NR 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 pCl/g 

soo: ~01~1-rN~-P52 

92-003Q6-A-1' B015G~ 92-00306 622265 622254 1193 NA pCl/g 
92-00358-A-1I B015H1 92-00358 2588 2588 28 NA pCl/g 
92-00358-A-2a B015H1 DUP 92-00358D 2436 2436 29 NA pCl/g 
92-00358-A-31 B015H1 us' 92-00358MS 2989 2989 26 NA pCl/g 

BLANK SPIKE 92-00306BS 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 



GflOSS BEf A VERIFICATION 

LABORATORY: BATTB.LE-PAQFIC NORTH 

SAMPU:IP HBSI 
LA~ 
ID 

92-00921-A-1~ B01~ TB~2l 
92-00921-~-2a B0151<3 pur: TB921R 
92-00921-A-sa BLANK TB921 BL 
92-00921-A-U BLANK~ BS-921 

TB358 
92-00358-A-3a MATRIX SPIKE TB358MS 

CALC. ~ 
RESULT RESULT 

64460 64460 
60646 60644 

97 97 
491 ~91 

3036 3036 
4787 4787 

•. 

25-Jan-93 PAGE4 

CALC. flPTO UNITS 
MDA MDA 

731 NR pCl/g 
··-C 

690 NR pCl/g Ci'-. 
41 NR pCl/g ~ 

LN 
40 NR pCl/g -:= 
37 NR pCl/g '....o 

..._, :! 

45 NR pCl/g • r~ 
'-.D 
~ 
LJ"1 



PLUTONIUM 238 AND 239 ~SULT VERIFICATION 25-Jan-93 PAGE1 

LABORATORY: BATTBJ.E-PACIFIC NOR THWEST LABORATORIES 

SAMPLE ID ti~f ~ OET DATE SAMPLE LEACti DtL. DILUTED A~QUOT PU-242 PU-242 PU-238 PU-239 PU-238 
ID ID COUNTED AMOUNT VOLUME AUQ. TO, ML ML DPM COUNTS COUNTS BKGD COUNTS 

'-.!3 
cr---.. 

SOG: BOOX64-PNL-051 
91-6421-A-1c BOOX77 91-6421 cs 08119191 10.36 1 1 1 1 21.72 6781 24 1 46 

'c...N 
--&::. 

s1-6421-A-2c eooxn ou~ 81-64210 C6 08/19191 10.38 1 1 1 1 21.72 7274 11 0 36 '-.,D 
-..,. •. !-

91-6421-A-SC BLANK 81-6421BL C7 08/19191 10 1 1 1 1 21.72 7888 2 0 29 ;, 

91-6421-A-4c BLANK SPIKE 81-6421 BS C8 08/19191 1 1 1 1 1 21.72 9467 10550 0 131 r-0 
"-D 
~ ' L'J 

"-"" 

SOG: BOOX68-rr4~-050 
a--. 

91-7815-A-1c BOOX75 s1-1,1s cs 09112/91 10,031 1 1 1 1 22.41 1370 44009 0 582 
91-7815-A-2c BOOX75 PUP 91-78150 C6 09/12/91 10.037 1 1 1 1 22.41 2744 80947 1 966 
91-7815-A-Sc BLANK ' BL-7815 C8 09112/91 10 1 1 1 1 22.41 1943 9 1 3 
91-7815-A-4c BLANK~ BS-7815 C7 09/12/91 10 1 1 1 1 22.41 3659 4156 0 3 •. 
SOG: B01~1-~L-q52 

,,. 

92-00306-A-1 B015G9 ~~-~ cs H1l9191 0.37 1 l 1 ' 21,32 4340 20280 0 312 , I 

92-00358-A-1 B015H1 92-00358 C6 11/19191 10.1 1 1 1 1 21.32 4366 1097 1 14 

92-00358-A-2 B015H1DUr 92-003580 C7 11/19191 10,63 1 1 1 1 21.32 5158 1531 0 23 
92-00306-A-5 BLANK BL-00306 cs 11/20191 10 1 1 1 1 21.32 3559 1 0 4 
92-00306-A-4 BLANK SPIKE BS-00306 C6 11/20191 10 1 1 1 1 21.32 2811 6521 1 2 

SOG: B~l ~H~-r.fiL-053 
!2-Q035~ qi 11119191 21.32 i365 92-00358-A-1 eo15Hl 10.1 1 1 1 1 1097 1 14 

92-00358-A-2 B015H1DUf> 92-003580 C7 11/19191 10.63 1 1 1 1 21.32 5158 1531 0 23 
92-00921-A-1 80151<3 92-00921 C8 11119191 1.58 1 1 1 1 21.32 5312 2591 0 41 
92-00306-A-5 BLANK BL-00306 cs i1f20l91 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 



PLUTONIUM 238 ANQ 239 RESULT VfRIFICATION 
>' I \ i , l 

25-Jan-93 PAGE2 

LABORAT<>ftY: BArr,:u.E-PACIFIC NOR 

~,Pi "~'' ~~ MJ-238 rH-239 pu-239 PU-239 pu-239 PU-238 PU-238 pu-238 PU-238 UNITS 
I t t t 

ID BKGD CALC RPTD MOA CALC MDA RPTD CALC RPTD MOA CALC MDA RPTD 

SDG: BOO~-~L-051 •, __ l..'.°l 

91-6421-A·-1c BOOX77 9l-642l 1 3.20E-03 3.25E-03 4.18E-04 NR 6.27E-03 6.23E-03 4.18E-04 NR pCl/g Ch 
.:;;;;;..:=: 

91-6421-A-21: BOOX77 OUP 91-64210 0 1.43E-03 1.43E-03 0.OOE+OO NA 4.66E-03 4.66E-03 0.OOE+OO NA pCl/g LJ,,.J 

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 NA pCl/g _,i::: 
'-.,.0 

91-6421-A-4C BLANK SPIKE 91-6421B~ 8 1.09E+01 1.09E+01 0.00E+OO NA 1.27E-01 1.27E-01 8.77E-03 NR pCl/g ---· ! 
1' 
r,-.j 

SDG:BOO~~-f>'11L-050 '-.0 ., .. ' 
91-7815-A-1c BOOX75 91-7815 0 3.23E+01 3.23E+01 0.OOE+OO NA 4.28E-01 4.28E-01 0.OOE+OO NA pCl/g '-"" -......, 
91-7815-A-2c BOOX75 QUP 91-78150 0 2.97E+01 2.97E+01 1.10E-03 NR 3.54E-01 3.54E-01 0.OOE+OO NR pCl/g 
91-7815-A-Sc BLANK BL-7815 2 4.16E-03 4.26E-03 1.56E-03 NR 5.20E-04 2.IME-04 2.20E-03 2.43E-03 pCl/g 
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 .1 OE-03 pCl/g 

SOG: ~1~1-m~-052 •' .. 
NA pCl/g 92-00306-A-l 801509 92-00306 0 l·2lE+02 l-2lE+02 0.OOE+OO NA 1.87E+OO 1.8~•00 0.00E+OO 

I· • I 

92-00358-A-1 B015H1 
I , 

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 B015H10Ur 92-003580 0 2.68E-01 2.68E-01 0.OOE+OO NA 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 1.08E-03 1.08E-03 1.08E-03 1.08E-03 pCl/g 
92-00306-A-4 BLANK~ 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/ 

soo:eo1stta-r~L-053 
92-00358-A-1 B015H1 92-00358 l 2.39E-01 2.39E-01 6.54E-01 NR 2.83E-03 2.92E-03 6.54E-04 NR pCl/g 
92-00358-A-2 B015H1~f> 92-00358D 0 2.68E-01 2.68E-01 0.OOE+OO NR 4.03E-03 4.03E-03 0.OOE+OO NR pCl/g 
92-00921-A-1 80151<3 92-00921 2 2.96E+OO 2.96E+OO 0.OOE+OO NR 4.46E-02 4.42E-02 4.85E-03 NR pCl/g 
92-00306-A-5 BLANK BL-00306 0 2.70E-04 2.70E-04 5.40E-04 5.•0E-04 1.08E-03 1.08E-03 1.08E-03 1-08E-03 pCl/g· 
92-00306-A-4 BLANK SPIKE BS-00306 1 2.23E+OO 2.23E+OO 1.03E-03 NR 3.42E-04 5.03E-04 1E-03 1E-03 pCl/g 

pCI/ 



l 

STAONflUM-90 RESULT V~FICATION 25-Ja'!-93 PAGE1 

LA80RATOflY: BATISJ.E-PAQFIC NORTHWEST LABORATORIES 

LAB per DATE SA90 fflEOR. v1ao cour,rr COUNT MIDPPIN'f BKG r,IEf 
~ID HBSf ID ID COUNTED SPK YLD YlaD MG TOTAL TIME TIME.HR CPM CPM DIC 

SOG: BOOX~-rf4L-!l51 '~C 

°" 91-6421-~-3b MATftlX SPIKE 91-6421-MS 66 08/21/91 0.843 66.69 57.5 7329 30 5.32 16.2 228 2.846 
-=-== 
LN 

91-6421-A-4b BLANK SPIKE BS-6421 68 08121/91 0.843 66.69 69.4 965 30 3.48 14.4 18 3.025 -c::: 
'...o 

91-6421-A-Xb BOOX77 DL 91-6421-0l 1 08/21/91 0.843 66.69 76 1 30 3.40 0.603 -0.57 3.124 -. 
91-6421-A-Sb BLANK BL-6421 3 08/21/91 0.843 66.69 66 1099 30 3.40 0.516 36 2.974 ~ ·~ 81-6421-A-lb BOOX77 81-6421 1 08/21/91 0.843 66.69 43.6 182 30 3.40 0.603 5 2.636 .~ 
91-6421-A-2b BOOX77~P, 91-6421D 2 08121/91 0.843 66.69 68.6 231 30 3.40 0.472 7.23 3.013 

,_.. 
co 

91-6421-A-6b BLANK SPIKE pu 91-6421-8S2 66 08/21/91 0.843 66.69 75.8 10954 30 3.40 16.2 348.93 3.121 

SOG: BPDX68-"4L-050 

· . 91-7815-lb 
I 

poox,~ !l-?8l5 68 0911'91 0.9979 68.42 53.8 460242 1 3.25 l'f-5 -,60221 2.79 
91-7815-2b BOOX75 P,-!r 91-7815q 69 09/13191 0.9979 68.42 43.7 383711 1 3.25 18 383693 I 2.638 
91-7815-31> BOOX75MS MS2-7815 69 09/13/91 0.9979 68.42 24.7 221651 1 3.35 18 221633 2.352 
91-7815-Sb BLANK BL-7815 1 09/13/91 0.9979 68.42 53.7 539 30 3.88 0.547 17.42 2.768 
91-7815-lb BLANKsraKE BS-7815 66 09113/91 0.9979 68.42 46.7 961 30 3.88 16.5 15.53 2.683 
91-7815-lb BLANK SPIKE 2 B52-7815 68 09/13/91 0.9979 68.42 75.4 2838 10 3.58 14.5 269.3 3.115 
91-7815-31> BOOX75 91-7815 67 09/13/91 0.9979 68.42 42.1 2837 10 3.42 17.2 266.5 2.614 

soo: ~~16G1-rNL-os2 

92-0035!-~-1~ '301~'11 92-00358 
,, ' ' ' 69 11/18191 1-035 67.98 57.l 15121 10 ... 25 HU 1'f95.2 2.84 

I 

82-00358-A-2b B015H1 ~f? 92-00358q 69 11/18/91 1.035 67.98 53.6 13330 10 4.45 16.9 1316.1 2.787 
92-00306-A-lb B015G9 DUP 92-003060 66 11/18/91 1.035 67.98 49.6 14580 10 4.45 17 1441 2.727 
92-00306-A-3b B01569 MS MS-00306 66 11/18/91 1.035 67.98 59.7 5149 100 5.62 17 34.49 2.879 
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 

file: fj1L-Sft-~l 



STRONTIUM- 90 ~SULT VERIFICATIO~ 25-Jan-93 

LABORATORY: BATTEUE-PACIFIC NORTHWEST LABORATORIES 
I 

LA~ p~ DATE SR90 THEOR. 
SAMPLE ID HEIS! 10 · ID COU~ SPK YLO YIELD 
BL-00306-A-5b BLANK BL-00306 1 11/18191 1.035 67.98 
BL-00306-A-Sb BLANK DUP BL- 003060 2 11/18191 1.035 67.98 

SOG: B015H&.PNL-053 ,, I 

92-00921-A-lb B015K3 92-00921 66 l 1118191 1.035 67.98 
92-00358-A-lb B015H1 92-00358 69 11/18191 1.035 67.98 
92-00358-A- 2b 801SH1 pt.JP 92-003580 69 11/18191 1.035 67.98 
92-00306-A-1b B01509 DUP 92-003060 66 11/18191 1.035 67.98 
92-00306-A-3b B015G9 MS MS-00306 66 11/18191 1.035 67.98 
BS-00306-A-tb BLANK SPIKE BS-00306 67 11/18191 1.035 67.98 
BL-00306- A- Sb BLANK BL-00306 1 11/18191 1.035 67.98 
BL-00306-A-5b BLANK DUP BL-003060 2 11/18/91 1.035 67.98 

YIELD COUNT COUNT MIDPOINT BK8 
MG TOTAL TIME TIME.HR CPM 

51.5 271 100 5.45 0.524 
57.3 117 100 5.45 0.475 

56.3 73371 10 4.25 17 
57.1 15121 10 4.25 16.9 
53.6 13330 10 4.45 16.9 
49.6 14580 10 4.45 17 
59.7 5149 100 5.62 17 
56.7 10880 30 4.42 17 
51.5 271 100 5.45 0.524 
57.3 117 100 5.45 0.475 

NET 
CPM 

2.19 
0.70 

7320,1 
1495.2 
1316.1 

1441 
34.49 

345.67 
2.19 
0.70 

PAGE2 

DIC 
2.755 
2.843 

2.828 
2.84 

2.787 
2.727 
2.879 
2.834 
2.755 
2.843 

;'--~ 

CT'-,; 
.·~ 

• f""-,.;j 
\.~ 

. ., ~-~ ,._.,,,. 
..__D 



STROffTlU~-90 ~SULT V~FICATJ()f4 25-Jan-93 PAGE3 

LABORATORY: BATTB-LE-rACIFIC NORTHWES 

LAB SAMf>LE CALC ~ CALC ~ ~ SR-90 
SAMPLE ID HBSf ID AMOUNT SR-90 SR-90 MDA MOA UNITS SR-90 YlaD 

SDG: BOOX64-PNL-051 ......n l • I I 
cr-,.. 

91-6421-A-31> ~ATRIXSPlf<E 91-6421-~S 12.262 30.977 30.973 0.122 NR pCUg NA NA (_J,,J 

91-6421-A...cb BLANK SPIKE BS-6421 10 2.658 2.66 0.122 NR pCl/g NA NA ....i::: 

"° 91-6421-A-.>Cb BOOX77DL 91-6421-DL 10 -0.080 -0.08 0.023 0.062 pCUg NA NA --. 
91 - 6421-A-Sb BLANK BL-6421 10 5.590 5.589 0.024 , NR pCUg NA NA • i""Y 
91-6421-A-lb BOOX77 91-6421 9.298 1.220 1.221 0.040 NR pCUg NA NA ~ 

' ·-91-6421-A-2b eooxnpur 91-6421D 12.9 0.845 0.845 0.017 NA pCUg NA NA -c::l 
91-6421-A-61> BLANK SPIKE~ 81-6421-8$2 NA NA NA NA NA NA 1096 0.843 

SDG: 800~-~L~050 

s1 -1,15-H, ~0pX75 ~l-7815 H-368 •. 82602 62600 0,135 r,i~ peug 
91-7815-2b BOOX1SP4r 91-7815D 9.984 "' 69175 69171 0.206 ~R pCUg 
91-7815-3b BOOX7SMS MS2-7815 9.548 65837 65834 0.359 NA pCUg 
91 - 7815-Sb BLANK BL-7815 10 2.66 2.68 0.030 NA pCUmL 

81-7815-lb BLANK~~ BS-7815 10 2.64 2.64 0.185 NR pCUmL 
81-7815-lb BLANK SPIKE 2 0S2-7815 10 33 33 0.116 NR pCl/mL , 
81-7815-3b BOOX75 81-7815 r,IA NA NA ~A NA '4~ l~ 0.9982 

soo: e~1~-rNL-os2 

92-00358-~- 1~ '3P15til 82-f)035~ 4.652 452 452 o.~1 ~R pCl/g r,4A NA 
I 

92-00358- A-2b B015Hl oµr 92-003580 4.185 461 461 0.395 ~A pCUg NA NA 
92- 00306- A-lb B01569 DUP 92-003060 0.033 67692 67681 53.672 NR pCl/g NA NA 
92-00306- A-3b B01569 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 



STRONTl~-sq ~SULT VEfllf!CATI~ 

WK>RAT~Y: BATij:UE-PACIFIC N<>FmiWES 

SAMPLE IP lift~ f_ 
BL-00306-~-54> BLANK 
BL-00306-A-Sb BLANK pup 

SOG: Bql5~8-~L-~~ 

82-00921-A-lb B01~ 
92-00358-A-1b B015H1 
82-00358-A-2b B015H1 DUP 
92-00306-A-lb 801569 OOP 
92-00306-A-31> B015G9 MS 
BS-00306-A-4b BLANK SPIKE 
BL-00306-A-Sb BLANK 
BL-00306-A-Sb BLANK DUP 

flLE: lj4L-~~1 

LAB ,, 
ID 
BL-~ 
BL-003060 

82-00921 
92-00358 
92-00358D 
92-00306D 
MS-00306 
BS-00306 
BL-()0306 
BL-00306O 

25-Jan-93 

SAMru= · CALC fV1'fD CALC ~ 
AMOUNT SR-90 SR-90 MDA MDA 

10 0.326 0.326 0.030 
10 0.096 0.096 0.026 

1.31 7754 7752 1.187 
... 652 452 452 0.337 
4.185 461 461 0.395 
0.033 67692 67681 53.672 

1 46.3 46.3 1.502 
~A NA NA NA 
10 0.326 0.326 0.030 
10 0.096 0.096 0.026 

UNITS 
N~ pCl/g 
N~ pCl/g 

'11~ pCl/g 
NR pCl/g 
NR pCl/g 
NR pCl/g 
NR pCl/g 
NA NA 
NR pCl/g 
NR pCl/g 

0,,. SR-90 
SR-90 YIELD 

N~ NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

1082 1.035 
NA NA 
NA NA 

PAGE4 

~-~ 
c;s.., 

'->,l 
~ 
"-,.D 
-.,_. 't 

• r-.;. 
'-a -



TMIUM flESULT ~EfllFICATI~ 25-~an-93 PAGE1 

LABORA'fORY: BA~-pACIFIC f40RTI1WEST LABORATORIES 

LAB DATI= SM4PLE SAMPLE SAMPLE 8KG VOLUME BSC SOlN PfUEDSOL COUNT VOLUME 
10· CPM-AVG CPM Alia. ~FLSK. g , 

,, 
SAMPLE ID ttEIS I COUNTED CPM - 1 CPM - 2 +FLSK,g EFF. LEACH. 

SDG: BOOX64-ffil-051 
· ·•.~?; 

91 - 6421-t<-1 BOOX77 P1-6421 08126191 13.~ 14.5 14.17 13.1 4.0153 143.06 120.37 3.492 175 a·..., 
91 - 6421 - K- 2 BOOX77DUP, 91-6421Q 08126191 14.05 14.53 14.29 13.1 4.0153 140.71 117.05 3.492 170 '-N 
91 - 6421 - K- 5 BLANK BL-6421 08126191 13.81 13.47 13.64 13.1 4.0153 136.52 112.78 3.492 16S ...c:: 

91-7015 08126191 15.21 15.25 15.23 13.1 4.0153 137.8 114.58 3.492 200 "'° -..,_. ! 

91-6421-K-4 BOOX77MS 91-6421MS 08126191 50.15 50.41 50.28 13.1 4.0153 137.32 114.72 3.492 250 t 
. ' . I i I I I r r-..J 

"..D 
SOG: B~ ~ ~~-050 ·---
91-7815- K-1 BOOX7S !l-?!1§ 08126191 15.21 15.25 15.23 13.1 4.0153 137.8 114.58 3.492 200 

,--..~ 
I 

91-6421-K-1 BOOX77 91-6421 08126191 13.83 14.5 14.17 13.1 4.0153 143.06 120.37 3.492 175 
91 - 6421- K-2 BOOxnpup 91-6421Q 08126191 14.05 1•.53 14.29 13.1 ... 0153 140.71 117.05 3.492 170 
91-6421-K-5 BLANK Bl-6421 08126191 13.81 13 ... 7 13.64 13.1 ... 0153 136.52 112.78 3.492 165 

SDG: ~0lSGi·rN~-052 ·~· 
92-00306-K- ~ B015G9 92-00306 1211~ 1 1s.02 1•·il 1i ,72 12.3 3.99n 110.048 85.658 3.269 70 •· 
92- 00358-K-1 B015H1 92-00358 12/13191 16.28 16.98 16.63 12.3 3.99n 108.986 85.89 3.269 60 
92- 00921- K-, B015K3 92-00921 12/13/91 21.48 20.54 21 .01 12.3 3.9977 112.646 87.263 3.26Q 7~ 
92- 00921-K- 2 B015K3 ~r, 92-00921D 12/13191 17.51 17.22 17.37 12.3 3.9977 113.08-t 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 12/13191 120.9 121 .96 121.43 12.3 NA NA NA 3.269 NA 

' 
.. 

soo: e~1~ti~·rNk~3 
92- 00921-i<-1 eo15K3 !2-00921 12113/91 21 .48 20.54 21 .01 12.3 3.9977 112.646 87.263 3.269 75 
92-0092i -K-2 80151<3 Dµr 92-00921Q 12/13/91 17.51 17.22 17.37 12.3 3.9977 113.08-t 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 12/13191 120.9 121 .96 121 .43 12.3 NA NA NA 3.269 NA 



TRITIUM RESULT VERIFICATION 25-Jan-93 PAGE2 
' , 

' 

LABORATORY: BATIELLE-PAQFIC NOR 
: ol I ' • 

f-A8 AUQUOT fU:COV, SAMPLE CALC 
• 

RPTD CALC RPTD SPIKE Fa 
SAMPLE ID HEISt ID DISTILLED FACTOR WEIGHT H3 H3 MDA MDA ACTIVITY VALUE 

SOG: '3~XS.,-PNL-051 
91 - 6421 -K-1 BOOX77 !1-6121 25 0.7479 5.055 16.046 16.046 18 NR pCl/g NA NA ·•.,C 

cs,... 
91 - 6421-i<-2 BOOX77DUP 91-6421D 25 0.7479 5.078 18.255 18.254 18 NR pCl/g NA NA -= 
81-6421 -K-5 BLANK BL-6421 25 0.7479 5 7.386 7.386 18 18 pCl/g NA NA L,,,,j 

...c:: 
81-7015 25 0.7479 5.05 39.305 39.304 21 NR pCl/g NA NA '° 81-6421-K-4 BOOX77MS 81-6421MS 25 0.7479 0.998 NA NA NA NA NA 173.2 0.7478 

...... 
I 

., 

.-~ 
SOG:BOOX68- PNL- 050 '--a 
91 -7815-K- 1 ·eooX75 --~l -?815 25 p.1-,1 5.05 39 39 21 NR pCl/g NA NA '-N 

91 -6421-K-1 BOOX77 81-6421 25 0.747 5.055 16 16 18 NR pCl/g NA NA 
91-6421-K-2 BOOX77DUP 81-6421D 25 0.747 5.078 18 18 18 NR pCl/g NA NA 
91-6421-K-5 BLANK BL-6421 25 0.747 5 7 7 18 18 pCl/g NA NA 

soo:eo1SG1- r N~-os2 ,, 
• 

92-00306-K- l B01509 82-00306 25 0.7537 ,.esa 16.~ 16,i3 7 NR pCVg NA NA 
82-00358-K-1 B015H1 82-00358 25 0.7537 5.002 23.31 23.32 6 NR pCl/g NA NA 
82-00921-K-1 B015K3 92-00921 26 0.7537 5.513 56.37 56.38 7 NR pCl/g NA NA 
92-00921-K-2 B0151<3 DUP 92-009210 25 0.7537 4.529 36.72 36.73 8 NR pCl/g NA NA 

I II 

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 

' 
~A 0.7537 NA NA NA NA NA NA 4t73.3 0.7536 

SDG: B015H~-p~~-~ 
92-00921-K-1 B015K3 92-0092l 26 0.7537 5.51~ 56.37 56.38 1 NR pCl/g NA NA 
92-00921-K- 2 80151<3 DUP 92-00921D 25 0.7537 4.529 36.72 36.73 8 NR pCl/g NA NA 
92-00921-K- 5 BLANK BL- 821 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 



9611349? 29~-l~ 
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INORGANIC ANALYSIS DATA VALIDATION CHECKLIST· FORM A-6 

\ PROJECT: ,:;lao-· 

LABORATORY: 

l. COMPLETENESS AND CONTRACT COMPLIANCE 

Review the data package for completeness and check off the items below. If any data review 
elements are missin1 comact the laboraiory for submittal of the omitted data. 

Data Package Item Present?: - Yes No NIA 

Case Narrative =::::: 
Cover Pa1e .J:C. 
Traffic Repons __,,. -Sample Om 

Inorpnic Analysis Data Sheets .L.. -Standards Data 
Initial and Continuina Calibntion Verification:• L -CRDL Swidard for AA and ICP - - --QC Summary 
Blanks / - -ICP Interference Check Summary - -,;;:;.. 
Spike Sample Reccvery ---- - -Post-Di&estion Spike Sample Recovery .,,........ - - -Duplicate ~ -Labonzory Control Sample - - ~ -

Standard Addition Results - - ~ -
ICP Serial Dilutiom - - .,.,,;:;:-
Instrument D«ec:tioD Limits - - J.t:: 
ICP Interelement Corncdon Factors - - ~ 
ICP Linear Ran1es - - J.:C". . 
Preparation Loa .J.C - - · Analysis Rw1 Loa ~ - -RawDm -
ICPRaw Data ~ - - -rurmce AA Raw Data c.,.,---- - · Mercury Raw Om --- -Cyanide Raw Om ~ -Additloaal Dua 
Imemal labon10ry chain~f-custody ~ - - - - -Labomory Sample Preparation Records ~ - -

A6-1 
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Data Package Item 

Percent Solids Analysis lec:ords 
Reduction Formulae 
Imttument Run Lop 
Olemist Notebook Pqes 

2. HOLDING TIMES 

Yes 

~ ---

No NIA · 

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

Have all samples been analyzed wirhiD boldJna times? @ No NIA 

ACTION: Ir any holdin& times have been aceeded qaallfy all affected results u esrimartd CJ for 
detec:u and UJ for noDdetec:ts). 

3. INITIAL CALIBRATIONS 

Were all instruments calibrated daily, each set-up time and 
were the proper number of standanb used? 

Are the correlation coefficients it0.99S'7 ~\\. co~ .,..~ c::, ~ • 

Was a midrange cyanide standard distilled? 

ACTION: Qualify all data as unusable if reponed from an malysis ill which an instrument was not 
c:alibrated or was calibrated with less than the minimum m1mber of standards. Qualify associated · 
sample results > IDL as estimated (J} and results < IDL as esrimv"CI (UJ), if the correlation 
coefficient is < 0.995 or the laboraiory did not distill the midrm&e cyanide stmdard. 

4. !NJTlAL AND CONTINUING CALIBRATION VERIFICATION 

Are I CV and CCV percent recoveries within comrol? 

Are there call:ulation erron? 

Yes No @ 
Yes No @ 

ACTION: Qualify all aft'ec:ted data in accordance wkh Section 8.3 of the validation requirements. Jf 
calculation erron are noted, comac:t the laboratory for clarification. 

S. ICP INTERFERENCE CHECK SAMPLE 

Has an JCS sample been analyzed v die proper frequency? 

Are the AB solution "R values within comrol? 

Are there calculation erron7 

Y• No@ 
Yes No@ 

Yes No @ 
ACTION: Qualify all affected data in accordance with Section 8.3 of die validation requirementS. Jf 
calc:ulation erron are noted, comet the laboratory for dariftcadoll. 
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6. LABORATORYBLANKS 

Are weet analytes present in the labonzory hlam:s? @ No NIA 

ACI"ION: Qualify all associated sample results for uy malyte <5 times the •mount in any 
· 1aboratory blank as noDdetected (U). If amlyte concem:ratiom iD the blank are >ODL or below the 
neawve CRDL, verify me labonzory has redlaested and mmlyzed associated samples whh amlyte 
concentntiom < 10 times the blank couc:eutiitlo4. If the laboratory 1w aot redi&csted and 
reanalyzed the samples. note in the validation mmdve. · 

7. FIELD BLANKS 

Are tar&et amlytes present in me fteld b1aDb'1 Y• No® 
ACilON: Qualify all sample results for my analyte <5 times the amount in uy valid field blank u 
DODdetected M. . 

8. MATRIX SPIKE SAMPLE ANALYSIS 

Are spike recoveries within the comrol limils? . Yes €) NI A 

AcrION: Qualify the affected sample data accordiD& u, the followq requirements: ,t _c\. '\ ~ Y 

If spike recovery is > 125" and sample results a., < IDL no qualification ls required. If spike 
recovery is > 125" or <75" qualify all positive results as estimated (J). If spike recovery is 30fo 
to 74" qualify all nondetec:ts as estimated (UJ). If spike recovery ls <30", reject all nondet~ 
(R). If the fitld blank has been used for spike analysis, note ID the validation narrative. 

9. LABORATORY CONTROL SAMPLE 

Me percent recoveries with.in the acceptaDCe limits? 

Are there calculation enors? 

AcnON: Qualify the sample data accordiD& u, me followiq requiremeaa~ 

Yes No ~Y 
Yes No @) 

AQUEOUS LCS. Qualify u estimated (J), all sample results >mL. ror which the LCS "R. falls . 
within the ranee 50-79" or. > 1201'. Qualify u estlmu-d (UJ), all 11mple results <IDL. for which 
the LCS falls within the_nn1e of 50-791'. Qaallfy u unusable (ll) all sample results, for which the 
LCS "R <50". 

SOLID LCS • Qualify u estimated (J), all sample results > mL for which the LCS result ls outside 
the established control limits. Qualify_ as estimated (UJ), all sample results < IDL for which the LCS 
"Rare lower than the established comrol limm. 
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10. PERFORMANCE AUDIT ANALYSES 

An the performance audit sample results within die 
acceptance limits? Ya No ® 
ACllON: Note die results of die performance IDdlt sample amlyses ID the dm validation narrative. 

11. OUPUCA TE SAMPLE ANALYSIS 

An RPO values acceptable? Y•@ NIA 
ACllON: Qualify the results for all associated samples of die same mattix as estimated (J) if die 
RPD results fall outside the appropriate coattol limm. If field blanks were used for labontory 
duplicates, note iD the validation IW'T1%ive. 

12. ICP SERIAL Dll.tmON 

Are the serial dilution results acceptable? 

Is there evidence of ne,ative imerference? 
. 

Yes No @ 
Yes No ® 

ACTION: Qualify the associated data as esrimated (J) for tbose analytes in which the ~Dis outside 
the control limits. If evidence of ne1ative interference is found, use professional judgment to qualify 
the data. 

13. FIELD DUPLICATE SAMPLES 

Do the RPO values exceed the control limits? ·yes No® 

ACTION: Note the results of the field duplicate samples in the validation narrative. 

14. FIELD spur SAMPLES 

Do the RPD values exceed tbe control llmb:s? 

ACllON: Note the results of die field split sampla buhe validation D.IITltive. 

1516. FURNACE ATOMIC ABSOltP11ON QUALITY CONTROL 

Do all applicable analyses have duplicate iDjecdom? Yes 

Are appliwle duplic:ale injection RSD values with.in comrol? Y• 

If no, were samples rmin once as required? •· Yes 

Does the RSO for the rerun fall within die coDttOI limits? Yes 

· Were analytical spike recoveries within die comrol llmits? res 

·No @ 
No @ 
No ® 
No @ 
No €) 



. 
If DO, were MSA analyses performed when nqmred? 

Are MSA correlation coefficients ~0.99.5'1 

If DO, WIS a second MSA analysis performed? 

Y• No@ 

Yzs No <@} 
Y• No @ 

.AcnON: U duplicate injecdom are omside me acceptance limits IDd dle sample bas not been . . 
mmlyzed or tbe reanalysis is omside the ~ limits. qualify me associated data IS estimated (J 
for detects am UJ for DODdcucts). If the amlydcal spite recovery is <-iOS qualify dececu IS 
estimated (J). If dle amlytical spike recovery II ,2.IOS but <-10~, qmlify all nondetecu IS 

•timated (UJ) IDd lf the imlytical spite rec:overy la < IOS, reject all nondetects (ll). If tbe ample 
absorbance ls <SOS of the ualytical spike absorbaDce IDd the amlydcal spike recovery ii <IS" or 
> 1155, qaalify all results• estimated (J for dltecll lDd UJ for noadm). If method ofltlDdar! 
additions (MSA) wu required but wu DX performed, dle MSA sampl• were spiked incomcdy, or 
tbe MSA correllation coefficient was < 0.995, qaallfy tbe mociated detected results u estimated (J). 

17. ANALYI'E QUANITTA11ON AND DETECTION LIMITS ti-- \.Jf3' 
co-'(""~\\ 

Have results been reponed and calculated carrectly? 

Are results within the calibrated nn1e of the iDSUumems 
and within the linear nn1e of the ICP? 

Are all detection lim.iu below the CRQL? 

~-
0 
~ N/A 

@ No NIA 

@ No NIA 

/ Action: If amlyte quamiwion is in error, cantact the laboratory for explanation. If errors or 
deficiencies can not be resolved with the laborarary, qualify assocwed data as 'J&lUSable (R). 

18. OVERALL ASSESSMENT AND SUMMARY 
'="· ... 

Has the laboratory conducted the amlysis in accordance 
with the analytical SOW? 

Were project specific dm quality objectives met for 
this analysis? 

@ No NIA 

~ No NIA 

AcnON: Summarize all the data qualificadom and camplete the dm validation mrntive u 
specified in Section 10.0 of the dm validation requirements. 
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COMMENTS (amch additional sbeca as necessary):. ___________ _ 
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200-BP-1 RADIOCHEMISTRY DATA VALIDATION ~-, ._;ll ./ PAGE \ OF~ ""I 
CATA PACKAGE 10:~a\S.~~-~\_- as:...< REVIEW~/fi:::. CATE: ,/1'-1 9"< -
COMMENTS:~,\_ """t-~~ q ~-,-.o~ ~ \ 
HEIS SAMPLE ANALYSIS HOLDING -- HALF LIVE FIVE TIMES 

SAMPLE# CATE DATE TIME. DAYS NUCLIDE DAYS HALF LIFE QUALIFIER 

[(t..r-,.\ C:::..'i:::~ \cl~,\~\ \\ wc-- ,C\\ ..1'\ TC-99 7.77E+07 3.89E+08 fl,~ 
~o.\ ~\ -

\\ _·y, GR-A NIA NIA 

\".°'. \~ 1C\\ L\6 GR-B NIA NIA 

\\ \2.\C\\ ;)_~ SR-90 1.04E+04 5.20E+04 

\,,._\~ ~~ BE-7 S3 268 

""' ~ I K-40 1.30E+09 8.50E+09 

\ \ MN-54 312 1560 

\ C0-58 71 355 

~ - .....l.. FE-59 44 220 

\\ \\ '\\ ~o C0-60 365 1825 
't,..\·~ \..l.~ ZN-65 244 1220 

\ l ZR-95 64 320 

~ .L RU-103 39 195 

\\ \\ C\\ .JO RU-108 365 1825 

N.~ - CS-134 730 3650 

\\ \\ t\\ ;)_D 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 TH-228 894 3470 

\\ \~o\C\\ ~'\ TOTAL-U 1.63E+12 8.14E+12 

\\ \0. ,C\\ d.& PU-238 3.20E+04 1.60E+05 

I \\ 1q\.q\ .J_~ PU-239 8.80E+06 4.40E+07 

I "'~ ~~ U-235 2:57E+11 1.28E+12 
\ ~ j___ U-238 1.63E+12 8.15E+12 

-q ~~ "'\,-:z..\t!\\ ~~ ~. ~ "'17'" 
·-

" 

. 



200-BP-1 RADIOCHEMISTRY DATA VALIDATION /I/ , , PAGE ...'.) . OFc:,J 

DATA PACKAGE ID:~l""' ~ \+'F.--~\-- cS.<.. REVIEW~ k-:;' DATE: 1/ ;c:;/1~ 
COMMENTS:Q ~ '-~~·. q ::::i-t-.,r-.. c: ~\ ~C""-\ 

lll-

HEIS SAMPLE ANALYSIS HOLDING HALFUVE FIVE TIMES 

SAMPLE# DATE DATE TIME, DAYS NUCLIDE DAYS HALFUFE QUALIFIER 

~\C:...°'(:::<.. ,g\ ~'f\ \ 9 \ ~k TC-99 7.77E+07 3.89E+08 --
"''"''.\\<\ \ <\ GR-A NIA NIA t\JSY'a 
\~ ~C\\~\ I...\~ GR-8 NIA NIA V\. &\(! 

~~ ~./L SR-90 1.04E+04 5.20E+04 '\.\~ 

BE-7 53 266 

K-40 1.30E+09 6.50E+09 

MN-54 312 1560 

CO-58 71 355 

FE-59 44 220 

CO-60 365 1825 

ZN-65 244 1220 

ZR-95 64 320 

RU-103 39 195 

RU-106 365 1825 

CS-134 730 3650 

CS-137 1.09E+04 5.48E+04 

BA-140 13 64 

CE-141 33 185 

CE-144 285 1425 

RA~226 5.84E+05 2.92E+06 

TH-228 694 3470 

TOTAL-U 1.63E+12 S;14E+12 

PU-238 3.20E+04 1.60E+05 

PU-239 8.80E+06 4.40E+07 

U-235 2.57E+11 1.28E+12 \ 
~r-7' "".7 U-238 1.83E+12 8.15E+12 ,d7' 

\} ,t1 \'\ ,\~\C\\ 'S.:'.:>... \.L-~ \I\~_, 

. 



DATA QUALIFICATION SUMMARY • FORM B-7 

\ ;,, " ,,f ' 
M loJ 

SDG: ~c:i \ 7\ \\-461 .,. 
.IV/AT ~ !J. sf ~ I 'CJ --. ' / 

-
"ll;W ~/b, DATE: / - 9 PAu,. ... ..J_ 

COMMENTS: \t_~\ 'M..i::'VCT<:_ - '1 C\· t \c:::.~ ~~; 
COMPOUND QUALIFIEll SAMPLES REASON 

>..FFECTED 

\ <:._---q~ ~\~ ~\\ ~(..~ --~d-\.t)lc, 

\(:-C\C\ -:S\L_i.__~ ~\\ ~~~ ,~ ~~\--..>· 
. . \ "";_ 

rt~\~ ,\ \. ~ ~\\ ~~ ""2..~ -,~l.\t.'?:J' ?o 
-

~,\cc-~'\.!. \ ~ ~\\ l-~---S ~' ~ _,._'--.\ '-._) "''CC- . -

' 

: ~ 

, 

. :.: 

-

. . 
. 

---



TABLE 9: ICP-MS ANALYSIS DATA FOR TASKS 2 I 4 
SDG 19 . 

Sp,k• recovtry v,1.,., correc~ecf for conlrt!>"t'°"' froa blank or 1uiple 

PNL auiple DRY DILUTION ICP/MS Tc-99, Tc-99, 
l~D. Nllllber ~EIGHT FACTOR ~alyal1 ng/•1 ng/g 

(a) . (b) flo. ' solution 1011 
1 'o analyzed (c,d) 

Tc-99, 
ng/g 

aplked 
(d) ~~?_________________ --------- ~------ ----------

ti 92-00306-81 * 1.0165 2007.6 \O 6 0.001 .... 
92-0030&-82 ~ 1.0223 1996.3 ,~ a o.oost.001, 

f-:'0'-'-1-0 
10.0-

92-00306-83 ..._ l.0205 1999.8 ,o 10 0.0114- 22.a- 7.8 
92-00306-85 ~ N/A 1000.0 S 4 0.0012, 1.2..,, 
92-00306-86~ N/A 1000.D S 3 0.0084/ 8.4,, 8.0 

~ 92-00358-81""" 1. 1623 894.8 S 12 O.0lot.0D4--
0> 92-00921-Blj( 1. 1159 1899.0 \O 14 D. 0041 

9.2 
7.81"" 

. $1\\o.\~, 
(al Saq,le type•: 
ei • ,..,1. 
82 • saaple, dupltcat• 

Tc-99, 
spike 

recovery, l 
(e, f) 

Tc-99, 
pCl/g, 

dry soil 
(f) 

3'\~¼t-
17at35 

386 
20 

142 
161tt7D 

132 

u. 
ng/•1 

solution 
analyzed 

m . 1aso· 
l.0640 
0.9810 
0.0040, 
0 . 0078 -
l.973-

16.984 -

u. 
ng/g 
1011 

(c,d) 

2380 -
2120 ... 
1960--
4.0,. 
7.8-

1770, 
32300-

u. u. 
ng/g spike 

1ptked recovery, l 
(d) (e.g) 

1.19 87 

7.95 

u. ,..r.:~ 
pCl/g (total), _ 3 

dry 1011 (!j)\ ~ 
(h) ....i:: 

------------ '-..D 
l.7-'X ~ -. ..! 
t.57R ~'Y 
1.4.r)' R -....o 
0.0-1..CS' -~~ 

N/A '-N 
l.2---S 

22 .6-;s 

83 • 1a11ple t Tc/U 1pl~• ~-
85 • procedural blank . \ 
86 • procedural blank+ Tc/µ •Pt~• · l~ ~\:...~ · · -\-' · & ~ c;, "So...v.,,-.c\.C::::, 
• Not ,...,1 .. tn the S06 but reported tor QC purpose• S~\e... '\.~- 00'\d-.\ =\ ::,.) \~ \,~ V'--\~ • : , 

• 
1
·' ' " · · ' '\.d-oo"&obl._~.::>\'SG-'U ~ '\.~-ex:,~'&'& l~o\.'5~~ ~<::"'C... ~~ -,~ \:"'-.~~ 

(~) uni ta of r,L/g dry 1011 except for -85 and -86 1uple1 (blank/blank spike) untta of Ill; Includes 5X or lOX addition dll. ~ CC>, 
(c) leachate concentration correc:~ed for preparation dilution factor and additional dilution for analysts (SX or l0X). 
(d) ~83 reported tn unit• of ng/g; -86 reported In ng 
(e) Recovery• [Spiked Suiple]/([SU1ple)+[Splke]J 
(f) Despite positive v1lue1 .obtafned for Tc, only •pike ~ll!'Pl~• had an observabl~ Tc peak. Values >LLD are due to an lncre11ed background 

observed for 1011 dtgeatate 1-.,le1. 
(g) For blank 1ptke, [U] tn diluted ,-.,le approached LLD. 
(h) total uranlm acttvtty calculated uatng natural Isotopic abundance for 1011 leachate [U) < 200 ppb: pCt • [u]•D .000336/0.481 
DL• Detect ton Lt• tt ts dependent on tuple weight and dtlutton voliam (see footnote C) . 

. \c. - l .() 

l \~ -::·7 
u 

~ ';:) ,. __ ~:;:: :+, '& - \.\ 
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