


1 "RODUCTION

This data package contains the results obtained by Pacific Northwest
Laboratory (PNL) staff in t| characterization of samples for the 200-BP-1
Groundwater Analysis Project. The samples were submitted for analysis by
Westinghouse Hanford Company (WHC) under the PNL Technical Project Plan (TPP)
17662 and the Quality Assurance Project Plan (QAPjP) ALO-001. The analytical
procedures required for analysis were defined in the Test Instructions (TI)
prepared by the PNL 200-BP-1 Project Management Office in accordance with the
TPP and the QAPjP ALO-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 200-BP-1 Sample
Custodian.

The reques: | analysis for these samples was Total Organic Carbon. The
quality control JC) requirements for each sample 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 and methods
blanks were anal zed. A1l QC data that exist are include in this Data
Package/Report.

The data in this package are reported in separate tables for soil samples
(Table 2) and wi 2r samples (Table 3). The chemical analysis data are
reported on a per received basis. That is, no corrections were made for the
weight percent water in the samples. Three appendices are provided; one for
Test Instruction, one for Chain of Custody, Sample Analysis Request Forms and
Sample Receipt Forms and one that contains the primi _ total : janic ¢ n
analytical data.




CERTIFICATION STATEMENT

I certify that this data package is in compliance with the terms and
conditions of t : TPP 16772 and QAPjP ALO-001, for completeness. Release of
the data contai :d in this hardcopy data package and in the computer-readable
data submitted | floppy diskette has been authorized by the Project Manager
or the Project nager’s designee, as verified by the following signature.

2 ‘/\"W "-xb-90

B. M. uillespie Date
200-BP-1 Project Manager

Quality Control

I certify that I have reviewed all data in this report/package for
completeness of the QC data and for compliance with project QC requirements as
defined in the TPP 16772 and the QAPjP ALO-001.

}i&m{ //I/-&/o

L. Daniel * Date
PNL ACL Quality Representative




WHC Sar-"~ N-—*--

699-49-57B-216
699-49-57B-216A
699-49-57B-2168B
699-49-57B-216C
699-49-57B-220
699-49-57B-216D
699-49-57B-229
699-49-57B-299A
699-50-53B-208
699-50-53B-208A
699-50-53B-214
699-50-53B-225

TABLE 1: 200-BP-1 Sample Numbers

oat avn compie Number

90-5337
90-5338
90-5339
90-5340
90-5341
90-5342
90-5348
90-5349
90-5354
90-5355
90-6702
90-6703

Sample Type

Soil
Soil
Water
Water
Soil
Water
Soil
Water
Soil
Soil
Soil
Soil




TOTAL ORGANIC C 'BON ANALYSIS RESULTS

The soil s 1ples and their accompanying QC samples were prepared by
procedure PNL-7-40.37, Determination of Carbon in Solids Using the
Coulometrics Carbon Dioxide Coulometer. The methodology is consistent with
SW 846 Method 9060. Procedure PNL-7-40.37 defines the operation of the
instrument used as well as the analysis of the sample. SW 846 Method 9060
leaves the option for the analyst to follow the manufacturer’s instrument
instructions for calibration, analysis procedure and calculations. The water
samples and their accompanying QC samples were prepared by procedure
PNL-7-40.7, Solutions Analysis: Carbon. Analysis for both soil and water
samples was performed in building 325 in the 300 area.

Soil Samples

With the C Tometrics TOC analyzer, an average (daily) blank must be
determined prior to calibration check of the instrument and analysis of
samples. The major source of carbon in the blank is adsorbed CO2 on the boat
and ladle. The 1lank is obtained by removing the quartz Tadle and platinum
boat from the fi 1ace tube, then these parts are placed in the furnace and
carbon analysis is performed on this blank. As there is no sample preparation
prior to analysis, this instrument blank is also considered to be the methods
blank when determining TOC by this method.

The blank thus obtained has a direct éffect 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 « :tion limit. If the instrument ' ‘e operated in a c. )on-free
atmosphere, a 1t~ blank value could be observed. It is not possible to
determine the absolute instrument detection limit (i.e., a measure of
instrument sens ivity) under current laboratory operating conditions.
Therefore, as the daily blank represents the background carbon level in this
analysis, it sets the lower method quantification 1imit. For purposes of this
report, the daily blank value is used as the lower quantification Timit for
the analyses. [ )orted results indicate that the results are above this
method ¢ wntific :ion limit (instrument background carbon levels).




An average "method detection Timit" for this analytical method may be
estimated from = 2 standard deviation around the blank values reported in this
data package. °~ is "method detection 1imif," defined as three times the
standard deviat- n of the blank values, is -5 ug of total organic carbon in
the analytical sample. The method detection 1imit expressed in concentration
terms would be ¢ jendent on the sample size analyzed. This average "method
detection limit" value is useful in evaluating future applicability of this
analytical method.

Samples were analyzed in duplicate. Duplicate results differed
significantly. The percent standard deviations (as defined in the
QAPjP AL0-001) ranged from less than 2% to 89%. This variability of
difference is mostly attributed to the heterogeneity of the soil samples
received and their moisture content. Due to the large amount of sample
inhomogeneity observed in the samples, WHC was consulted on this issue in
order to determine an acceptable method for obtaining a representative
sub-sample. The analyst followed the accepted protocol of mixing the sample
but heterogeneit still remained as demonstrated by the duplicate results.
However, it shot 1 be noted that the possibility, however remote, of
analytical error cannot be completely eliminated based on the existing data.

At least one standard is analyzed each day as a one point calibration of
the instrument. The manufacturer’s manual-states to use a single point
calibration of the instrument as the instrument exhibits a linear response.
Upon review of the standard results (of the same Kodak «-D Glucose standard)
for this set of ita, the recoveries ranged from 88% to 102%. The average
recovery was 97.5% with a standard deviation of 4%. The conclusion is that
the precision from this set of data is + 4% relative, and a bias (accuracy) of
-3% on the aver: :.

The general Environmental Protection Agency (EPA) hold time for Total
Organic Carbon A 1lysis in soils is defined at 14 days from the date of
sampling. The I d time was met for all but three of the soil sample analyses
in this data ref -t. The three analyses that failed to meet hold times were
performed two days late due to the required 100% real time surveillance
backlog by the (  engineers. The "late" analyses of the samples has no impact
on the results.



Water Samples

With the [ irman DC80 total organic carbon, a check standard is injecte
into the instrument repetitively until two successive results are within 1%
relative. This standard value is taken as the one point calibration of the
instrument. The manufacturer’s manual states to use a single point
calibration of the instrument as the instrument exhibits a linear response.
An average "met )d detection 1imit" for this analytical method is estimated
from past analyses at 0.7 mg/ml.

Samples were analyzed in duplicate. Duplicate results differed
significantly. The percent standard deviations ranged from less than 1% to
25%. This variability of difference is mostly attributed to the small amounts
of total organic carbon in the water samples. The sample results are near
detection limits.

At least one standard is analyzed daily (in at Teast duplicate) as a one
point calibration of the instrument. Upon review of the standard results for
this set of data, the recoveries ranged from 95% to 105%. The average
recovery for the 10 ppm standard was 100% with a standard deviation of 5%.
The conclusion is that the precision from this set of data is + 5% relative,
and a bias (accuracy) of 0 on the average. The spike recoveries, however,
were not as good. The average recovery was 71% with a standard deviation of
19%. The poor recoveries are attributed to spiking at ~ times the detection
limit (detection limit of about 0.7 to 0.8 om). The sti lard deviation of
the spike recoveries that are so near the detection limit is expected to be
larger than if samples were spiked at five to ten times the detection limit.
The spike sample and spike blank analysis was not reques | in tt TPP or the
client SOW for = . analysis.

..1e general Environmental Protection Agency (EPA) hold time for Total
Organic Carbon , alysis in soils is defined at 14 days from the date of
sampling. =~ : 1| |d time was not met for the water sample analyses in this
data report. U} 1 analysis of the samples within the hold time, the results
were found to be extremely poor. The instrument was in need of repair.
Samples wel rei alyzed as soon as the instrument was i »aired. Tt "late"
analysis of the amples has no significant impact on the results as the water
samples were pr( 2rly acidified in the field prior to delivery.






Table 3: 200-BP-1 Total Organic Carbon Analysis Data

Ave.
ug/mL ug/mL
WHC Sample # PNL Sample # Sample Type Semple Semple
10ppm Lab Cntrl 10.1 10.3
10.5
699-49-578 90  9-1 0.67 ° 0.63
90-5559-2 vupticate 0.59
90-5339 Triplicate 0.65 0.61
" Quadrupl icate 0.57
90-5339-3 s le+Spike 1.46 1.38
" 1.3
90-5339-4 Blank+Spike 1.16 1.19
" 1.22
90-5339-5 ank 0.05 0.03
" 0.004
90-5339-6 Dupl+spike 1.57 1.46
" 1.35
699-49-57B-216C  90-5340-1 sample 0.40 J-  0.34
90-5340-2 Duplicate 0.28
90-5340-3 sample+Spike 1.40 1.30
" 1.20
699-49-578-216D 90-5342-1 <ample 0.16 J 0.17
90-5342-2 plicate 0.17
90-5342-3 sample+Spike 1.40 1.35
" 1.30
10ppm Leb Cntrl 9.3 9.4
9.1
9.9
n Lab Cntrl 10.0 9.8
9.4
10.1
699-49-57B-229A  90-5349-1 san 2 1.3 T 1.33
90-5349-2 Duplicate 1.32
90-5349-3 Sample+Spike 2.94 2.88
" 2.82
ppm Lab Cntrl 10.6 10.5
10.4

Total Organic Carbon by PNL Procedure 7-40.7, on Instrument WA64102,
325 Bldg., rm 400. Data reported from LRB 53093, pp 55.

Water S

RSD of
Dups
(%)

9.0
9.3
8.2

3.6

1

25
1

4.3

5.2

1.1

2.9

samples and Controls spiked at 1.5 ppm. The 1.5 ppm spike level is about 2xDL

and therefore spikes exhibit somewhat poor recovery

C4 Lab

sSpike Cntrl Cntrl
%Rec  %Rec  XRec

103
50
77
56
64
79
94
98
103
105

Date
Sampled

10-01-90

10-02-90

10-08-90

Analyzed

10-24-90

10-24-90

10-25-90

Z/oQ/Q\













PNL-ALO-051, Rev. 0
"Exhibit 1
Page 1 of 1

SAMPLE RECEIPT FORM

Delivered by: S/u?/'/w { Time: /D/L /600
Received by:_: . Uig

Customer Sample Number(s):_¢99-49 - 5713-'220% /-4G-49-578-2.1 D
ALO Sample Number(s):, YO-S534/ 9N -LRH2

1. Customer Chain-of-Custody Form: Present V//// Absent
2. Additional ¢ ipping Forms (list):
REQ. FoR <AMPE AVALYSIS

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

Present Absent

If Present, Condition: (=eC D

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

Yk

5. Condition of Shipping Container (Verify that ice still exists such that
' samples are at refrigerated temperature). _
PHERED +0T0 328 BLDE AY STEFFIER Coued WO

Notes:

VeR Py  SHIPPW G QoW 7 ER . SA7PLES FELT COLD
6. Condition of Sample Vials.
GECo D
7. Verification of Agreement or Nonagreement of Information on Receiving
Oocuments.

Aeket Y LJ/L/

8. Resolution of Problems or Discrepancies.

RETURN COMPLETED FO! TD PROJECT MANAGER


















PNL-ALO-051, Rev. O
‘Exhibit 1
Page 1 of 1

SAMPLE RECEIPT FORM

Delivered by:. g%[M/\/ Date/Time: /2/0,/40 /3.0,

Received by:
Customer Sample Number(s 697 SO <B~->2Nn~K 7/)8
ALO Sample Number(s): Z0 mg—‘f 535{—

1. Customer Chain-of-Custody Form: Present Absent

2. Additional Shipping Forms (list):

3. Custody Seilj/BB/Shipping and/or Sample Containers and their Conditions.

Present Absent

If Present, Condition: CE;T ¢

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

Notes: ﬂ/ %—/

5. Condition of Shipping Container (Verify that ice still exists such that
' samples are 3t refrigerated temperature).

ya
6. Condition of Sample Vials.
ET A
7. Verification of Agreement or Nonagreement of Information on Receiving
Documents.
e
%‘V‘/

8. Resolution of Problems or Discrepancies.

RETURN COMPLETED FORM TO PROJECT MANAGER

BCi-3i<









PNL-ALO-051, Rev. O

"Exhibit 1
Page 1 of 1
SAMPLE RECEIPT FORM
Delivered by:__R.STcFEIER __ Date/Time: lq////‘ic —[3cohn-

Received by: MiKE (R.C

Customer Sample Number(s):_g£~ ~_Sc..52p. 2(Y%
ALO Sample Number(s):. ‘¢ “202

1.
2.

Customer Chain-of-Custody Form: Present,— Absent

Additional Shipping Forms (1ist): RAS A< RAQqesT FE2na Ly s

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

Present .— Absent

If Present, Condition: Coudd

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

Notes: /\)/ A

Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature). Ceo

Condition of Sample Vials. ¢._. °

Verification of Agreement or Nonagreement of Information on Receiving
Documents. AGr
1 c<

Resolution of Problems or Discrepancies.

~/A

RETURN COMPLETED FORM TO PROJECT MANAGER

EYi-224
















































RCRA LEVEL C QC

Name J _ leccla /// DateLiLg :‘___

QC Check: Otlher A

COMMENTS: +mow.e

ACTION: _nowvia____

sample # constitu--* value/qual sample # ----tituent value/qual




WHC Sample #

699-49-578-2168

699-49-578-216C

699-49-578-216D

699-49-578-229A

PNL Sam  #

9n-5339
-5339-¢
yu-5339

90-5339-3
"

90-5339-4
"

90-5339-5
L]

90-5339-6
"

90-5340-1

90-5340-2

90-5340-3
"

90-5342
90-5342-¢
90-5342-3

90-5349-1

90-5349-2

90-5349-3
n

Total Organic Carbon by PNL

325 Bldg., rm 400.

Data re

samples and Controls spikerd at
and therefore spikes exhib s

Table 3: 200-BP-1 Tot Organic Carbon Analysis Data
Water Samples
Ave. RSD of c4 t ah
ug/mL ug/mL Dups Spike Cntrl Date
Sample Type Sample Sample (%) XRec  %Rec Sampled
10ppm Lab Cntrl 10.1 10.3 103
10.5
sample 0.67 5 0.63 9.0 10-01-90
Duplicate 0.59
Triplicate 0.65 0.61 9.3
Quadruplicate 0.57
Sample+Spike 1.46 1.38 8.2 50
1.3
Blank+Spike 1.16 1.19 3.6 77
1.22
Blank 0.05 0.03
0.004
Dupl+Spike 1.57 1.46 1 56
1.35
sample 0.40 - 0.34 25 10-01-90
Duplicate 0.28
Sample+Spike 1.40 1.30 1" 64
1.20
<ample 0:16 J 0.17 4.3 10-02-90
plicate 0.17
sample+Spike 1.40 1.35 5.2 79
1.30
10ppm Lab Cntrl 9.3 9.4 94
9.1
9.9
10ppm Lab Cntrl 10.0 9.8 98
9.4
10.1
Sample 1.3 T 1.33 1.1 10-08-90
slicate 1.32
sample+Spike 2.94 2.88 2.9 103
2.82
10ppm Lab Cntrl 10.6 10.5 105
10.4
ire 7-40.7, on Instr nt WA64102,

from LRB 53093, pp 55.

1. The 1.5 ppm spike level is about 2xDL
poor recovery

Analyzed

10-24-90

10-24-90

10-24-90

10-25-90




WHC Sample #

699-49-578-216

699-49-578-216-A
" on
"non

699-49-578-220

699-49-578-229

699-50-538-208

699-50-53B-208A

699-50-538-214

699-50-538-225

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

90-5%28-1
90-! 8-2
90-5338-4

90-5241-1
90-  1-2
90-5341-4

90-5348-1
90-5%48-2
90-! 8-4

90-52%4-1
90-F  4-2
90-5334-4

90-5355-1
90-5355-2
90-5355-4

90-6702-1
90-6702-2
90-6702-4

90-6703-1
90-6703-2
90-6703-4

* Sample was very wet.

Detection Limits for

Total Organic Carbon by PNL Procedure 7-40.37, on Instrument WA92040,
325 Bldg., rm 313.

Relative Standard Deviation of the nine standards analyzed is 1.95%.

Table 2: 200-BP-1 Total Organic Carbon Analysis Data
Soil Samples

Sample ug C
Sample Type Wt, Result
Sample 0.10728 15.42
ninl jcate 0.11847 13.74
nk
: 0.15658 13.3
bupticate 0.18086 14.33
Blank
Sample 0.20066 11.98
Dupl icate 0.177 10.72
Blank
Sample 0.25607 17.61
hunl jcate 0.2927 29.96
I nk
Sample 0.12673 7.68
Duplicate 0.1192 6.04
Blank
Sam 0 12256" 8.33
Duplicate 0 214 9.57
Blank
Sample 0.30895 9.17
Duplicate 0.31202 9.84
Blank
Sample 0.21405 16.94
Duplicate 0.22741 61.2
Blank

Data reported from LRB 52996, pp 48-51.

ug C
in Sample

12.12
56.38

: three blank results above (3 times std. dev.) is 1.5ppm.

% std
mg C/Kg Dev of
Sample Dups

39.0 F  3.55
37.1
4.16

50.0° ) 37.42
85.9
4.82

22.6  J 53.21
10.2
4.82

14.1 9.42
16.1
4.82 .

56.6 * R 88.84
248
4.82

10-01-90
10-01-90

10-01-90
10-01-90

10-02-90
10-02-90

10-08-90
10-08-90

10-10-90
10-10-90

10-10-90
10-10-90

10-11-90
10-11-90

10-12-90
10-12-90

Analyzed

10-16-90
10-16-90
10-16-90

10-16-90
10-16-90
10-16-90

10-17-90
10-17-90
10-17-90

10-18-90
10-18-90
10-18-90

10-18-90
10-18-90
10-18-90

1n-18-90
18-90
10-18-90

10-18-90
10-18-90
10-18-90

10-18-90
10-18-90
10-18-90



