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Analyses were performed by EPA Method 160.3 for total solids and Plumb, 1981 for
total organic carbon (TOC). The QAPP lists EPA Method ASTM D2216 for percent
moisture, which was used to supplement Method 160.3 for total solids. The following
data requirements were evaluated:

¢ Quality control analysis frequencies
¢ Holding times

+ Laboratory blank contamination

.

Laboratory Control Standard (LCS), Standard Reference Material (SRM), and
Matrix Spike (MS) recoveries

o Laboratory triplicate relative standard deviations (RSDs)
# Field duplicate precision
¢ Reporting limits

Quality control analysis frequencies: For total solids, the QAPP requires the analysis of
one matrix replicate per twenty samples. For TOC, the QAPP requires the analysis of
one matrix replicate and one matrix spike per twenty samples, as well as one method
blank in each batch or sample delivery group (SDG). The following quality control
samples were analyzed in each sediment batch:

ANALYSIS QC SAMPLES
Total solids Method blank and laboratory triplicate
TOC Method blank, SRM, MS and triplicate

Holding times: The holding times listed in the QAPP are 28 days for TOC and 7 days
for moisture. The moisture analyses were performed past the 7-day QAPP holding
time. The Puget Sound Estuary Program (PSEP) holding time for sediment is 14 days
from collection. The moisture results were not qualified because they were analyzed
within the 14-day PSEP holding time.

The samples were analyzed for TOC within the holding time.

Laboratory blank results: Criteria for method blanks are not discussed in the QAPP.
However, the method blank analysis did not detect TOC.

LCS, SRM, and MS recoveries: The data quality indicator (DQI) for accuracy is 75-125%
for TOC. All LCS, SRM, and MS recoveries were within these limits.

- Sediment Transport DR
Lower Duwamish Whterway Group . speSiehisipon 23

Port of Seattle / City of Seattle / King County / The Boeing Company JU'Y 29, 2005



Laboratory triplicate RSDs: the DQI for precision for TOC is 30% and for moisture is

20%. Duplicate RPDs and triplicate RSDs were below these levels:

SAMPLE ID
LDW-Sgla-35-37
LDW-Sg2-60-62
LDW-Sg3-25-27
LDW-Sg4-35-37
LDW-Sg5a-40-42
LDW-Sg6-25-27
LDW-Sg7-55-57
LDW-Sg8-40-42
LDW-Sg9-60-62
LDW-Sg10-75-77
LDW-Sg11b-25-27
LDW-Sg11c-30-32
LDW-Sg12-60-62
LDW-Sg13-0-1

SAMPLE | REPLICATE(S)
50.30 50.70, 51.20
54.60 54.10, 54.40
52.30 52.40, 52.50
46.10 45.80, 45.90
54.40 54.40, 54.60
54.90 53.90, 53.50
67.00 67.10, 66.30
58.80 58.70, 58.10
64.20 64.30, 63.60
53.10 53.20, 53.20
65.10 64.80, 64.60
60.10 62.50, 57.20
43.00 43.30, 43.00
49.20 49.30, 49.20

TOTAL SoLIDs (%)

RPD/RSD | SAMPLE

0.9
0.5
0.2
0.3
0.2
13
0.7
0.6
0.6
0.1
0.4
4.4
0.4
0.1

2.02
251
2.19
1.14
1.80
2.22
1.65
1.77
1.36
1.84
1.70
1.87
3.97
3.03

TOC (%)
REPLICATE(S)
2.42,2.39

2.50, 2.46
2.16,2.14
1.09, 1.07
1.89, 2.01
2.24,2.24
1.30, 1.37
1.90, 1.99
1.37,1.25
1.79,1.85
1.64, 1.59
1.68, 1.59
3.84, 3.60
3.02, 2.86

RPD/RSD

9.8
11
1.2
3.3
5.5
0.5
12.9
5.9
5.0
1.8
3.4
8.3
4.9
3.2

Field duplicate precision: The QAPP criterion for field duplicate RPDs is 30% for TOC
and 20% for moisture. Sample and field duplicate results and their RPDs are as

follows:

SAMPLE ID
LDW-Sg13-15-17
LDW-Sg4-10-12
LDW-Sg7-35-37
LDW-Sg12-30-32
LDW-Sg10-10-12
LDW-Sg9-20-22
LDW-Sg8-15-17
LDW-Sg6-5-7
LDW-Sg3-15-17
LDW-Sg11b-0-2
LDW-Sg11c-10-12
LDW-Sg5a-30-32
LDW-Sg2-50-52
LDW-Sgla-5-7

DupLICATE ID
LDW-Sg13-15-17-FD

LDW-Sg4-10-12-FD
LDW-Sg7-35-37-FD

LDW-Sg12-30-32-FD
LDW-Sg10-10-12-FD

LDW-Sg9-20-22-FD
LDW-Sg8-15-17-FD
LDW-Sg6-5-7-FD

LDW-Sg3-15-17-FD
LDW-Sg11b-0-2-FD

LDW-Sg11c-10-12-FD
LDW-Sg5a-30-32-FD

LDW-Sg2-50-52-FD
LDW-Sgla-5-7-FD

TOTAL SoLIDs (%)

SAMPLE
VALUE

47.30
62.80
64.20
44.80
52.50
58.30
60.30
65.50
55.20
83.10
68.40
54.30
50.60
54.50

DUPLICATE
VALUE

44.50
64.60
64.80
44.40
52.00
58.40
60.70
64.10
54.90
84.70
67.10
54.60
50.50
54.60
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RPD
6.1
2.8
0.9
0.9
1.0
0.2
0.7
2.2
0.5
1.9
1.9
0.6
0.2
0.2

P2

SAMPLE
VALUE

2.86
211
1.73
3.78
1.67
1.21
1.95
1.39
211
0.804
1.45
1.74
2.09
1.85

TOC (%)

DUPLICATE
VALUE

271
2.02
1.67
3.93
1.44
1.22
2.04
1.43
2.24
0.890
1.43
1.82
2.25
1.79

RPD
5.4
4.4
35
3.9
14.8
0.8
45
2.8
6.0
10.2
1.4
45
7.4
3.3
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The RPD values met the QAPP criterion.

Reporting limits: The QAPP-specified method detection limits (MDLs) for sediment
are 0.01% for TOC and 0.1% for moisture. TOC was detected and moisture was
present in all samples and reporting limit evaluation does not apply.

Overall assessment: Documentation was found to be clear and complete. Quality
control results demonstrated acceptable levels of accuracy. The precision of the data
are acceptable.

Total solids and TOC data, as qualified, are acceptable for use.
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Data Assessment Narrative



RADIOLOGICAL DATA ASSESSMENT NARRATIVE

SITE: LDW RI Sediment Transport
LABORATORY: Mass Spec Services
SAMPLE DELIVERY GROUP: Sgla

This sample delivery group consists of the following soil samples:

LDW-5g1a-0-1 LDW-5gla-5-7 LDW-Sgla-5-7FD LDW-Sgl1a-10-11 LDW-Sg1a-15-16
LDW-Sg1a-20-21 LDW-Sg1a-25-28 LDW-Sg1a-30-31 .DW-Sg1a-35-37 LDW-Sg1a-40-41
LDW-Sg1a-45-46 LDW-Sg1a-50-51 LDW-5g1a-55-56 LDW-Sg1a-60-61 LDW-S5g1a-65-66
LDW-8g1a-70-71 LDW-Sgla-75-76 {DW-5g1a-80-81

Samples described above were analyzed via Beta and Garmma Spectrometry to determine the
concentrations of Lead 210 and Cesium 137 respectively in sediment.

Project specific QA objectives, as well as TPRBQ (ldaho National Engineering and Environmental
Laboratory Sample Management Office Technical Procedure for Radtioanalytical Data validation, TPR-80
Rc V.2, May, 1997,

All data are valid and acceptable except those analytes which have been gualified as described in the
attached glossary. All data qualification related to this group of samples is detailed on the attached
sheets.

Major Data Quality Issues

None.

Minor Data Quality Issues

None.




All data users should note two facts. First, the "R” flag means that the associated value is unusable due to
significant QC problems, the data is invalid and provides no information as to whether the compound is
present or not. "R* values should not appear on any data tables even as a last resort.

Lastly, no analyte concentration, even if it passed all QC tests, is guaranteed to be accurate. Strict QC
sefves to increase confidence in data but any value potentially contains error.
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HOLDING TIME

The amount of an analyte can change with time due to chemical instability, degradation, volatilization, etc.
I the specified holding time is exceeded the data may not be valid.

The analyses performed on samples in this sample delivery group were all done within the halding time
defined within the Sediment Transport Quality Assurance Project Plan and TPR-80 documents,

BLANK CONTAMINATION

Quality assurance blanks, method, trip, field, or rinse blanks are prepared to identify any contamination,
which may have been introduced into the samples during preparation or field activity. Method blanks
measure lab contamination. Trip blanks measure cross contamination during shipment. Field and rinse

blanks measure cross contamination during field operations.

Trip, field, or rinsate blanks are not required for radiochemical analyses during the Sediment Transport
Project, per QAPP.

Method Blank

No positive identifications of radiological target analytes were observed in corresponding method blanks
for Ph-210 or Cs-137 above the laboratory-reporting limit in associated method blanks.

CALIBRATION

Satisfactory instrument calibration is established to ensure that the instrument is capable of producing
acceptabie quantitative results. The initial calibration efficiency demonstrates that the instrument is
capable of giving acceptable performance. The continuing calibration verifies that the instrument is giving
satisfactory weekly performance.

Calibration Gamma Spectrometry

- Efficiency of selected energies must be within three standard deviations of the mean.
(Continuing Calibration)

- The resolution of each peak must nat exceed 5Kev. (Continuing Calibration)
Calibration Beta Spectrometry

- Check source count - rates must be within three standard deviations of the mean. (Continuing
Calibration)

- The calibration efficiency must be +10% of the previous calibration. {Initial Calibration)
= Calculated efficiency for each detector used must be greater than 15%. (Initial Calibration)

All Associated instrument calibrations for both beta and gamma spectrometry were well within acceptance
limits at all times.



BETA SPECTROMETRY RECOVERY STANDARD

A recovery standard (Lead-210} is evaluated to check chemical recovery or yield. Recovery of this
standard must be between 40 and 130 percent to demonstrate that the system was operating in a
controlled manner. All associated data is rejected if the allowable recovery limit is nat met.

All recovery standards observed for samples and method blanks were well within acceptance limits.

MATRIX SPIKE/MATRIX SPIKE DUPLICATE

The matrix spike and matrix spike duplicate (MS/MSD) are generated to determine the precision and
accuracy of the analytical procedure in a given matrix. This information may be used te qualify data.

Sample LDW-8g1a-35-37 was analyzed as a MS/MSD for Pb-210 and Cs-137. Precision and accuracy
indicators were tavorable and found to be within the guidelines established in the project QAPP in all
cases.

LABORATORY CONTROL SAMPLE

A laboratory control sampie (1.CS) was processed af the frequency specified in the Project QAPP (one for
each group of twenty samples processed). Observed recoveries of LCSs for both Pb-210 and Cs-137
were well within the acceptance range (85-115%) per the TPR-80.

FIELD DUPLICATE

Field duplicates are collected at a frequency of one per twenty field samples or a sminimum of one per
sample delivery group. Acceptable precision for results obtained for the field duplicate pair is +/- 30%
relative percent difference.

Samples LDW-Sg1a-5-7 and LDW-8g1a-5-7FD comprise the field duplicate pair associated with this

SDG. Altfield duplicate precision values associated with the samples contained in this report were well
within the specifications defined in the Sediment Transport Project QAPP and described above.

OTHER QC DATA OUT OF SPECIFICATION

None.
SYSTEM PERFORMANCE AND OVERALL ASSESSMENT

Overall the |aboratory data generated met the project goals and QC criteria as defined in the Sediment
Transpert Project QAPP.

PROBLEMS WITH ANALYSIS NOTED IN CASE NARRATIVES

None.



DEFINITIONS OF DATA QUALIFIER (VALIDATION) FLAGS USED IN THIS REPORT

Flag

Definiti

uJ

The analysis was performed, but no radicactivity was detected (i.e., the radioanalytical result was not
statistically positive at the 95% confidence level anu/or the result was beiow its MDA). The “U° qualifier flag is
aso applicable to any result reported as zero (0) (+/- an associated uncertainty).

NOTE: The radionuclide is not considered to be present in the sampie

The analysis was performed and a statistically positive result was reported at the 95% confidence interval.
However, the result is highly questionable (false positive) cue to analytical and/or. laboratory quality control
anomalies. The use of such a resuk is strongly discouraged. Analytical and quality control anomalies include
such iterns as; significant blank contamination, known photopesk interferences and/or photopeak resolution
problems, known matrix interferences, unacteptable laboratory control sample recoveries, serous insirument
calibration problems, improper sample preservation, ete.

NOTE: The radicnuciide may or may not be present in the sample and the resuit Is considered highiy
questionabie.

The analysis was performed ard radioactivity was detected (i.e., the radioanalytical result is statistically
positive at the 85% confidence level and is above its MDA}, However, the result is questionable due to
analytical andfor taboratary quality control anomalies and should, therefare, be used only as an estimated
(approximated) quantity. Analytical andfor quality control anomalies include such items such as; faboratory
duplicate imprecision, unsatisfactory analytical yields, insufficient laboratery control sample recoveries,
unacceptable PE sample results, instrument calibration problems, improper sample preservation, ete.
NOTE: The radionuchide is considered 1o be present in the sample, but the result may not be an aceurate
reprasentation of the armount of activity actually present in the sampie.

The analysis result is unusable and was rejected due to severe analytica! and/or quakity control problems.
NOTE: The radionuclide may or may not be present and the result is known to be inaccurate or imprecise.



Laboratory Data With Qualifiers Added
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Data Assessment Narrative
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RADIOLOGICAL DATA ASSESSMENT NARRATIVE

SITE: LDW Rl Sediment Transport
LABORATORY: Mass Spec Services
SAMPLE DELIVERY GROUP: Sg2

This sample delivery group consists of the following soil sampies:

LDW-Sg2-0-1 LDW-5g2-5-6 LDW-8g2-10-11 LDW-8g2-15-16 LDW-Sg2-20-21
LDW-5g2-25-26 LDW-5g2-30-31 LDW-8g2-35-36 LDW-Sg2-40-11 iDW-8¢2-45-46
LDW-5g2-50-52 LDW-592-50-52F 0 LDW-8g2-55-56 LDW-Sg2-80-62 LDW-5¢2-65-66
LDW-5g2-70-71 LDW-5g2-75-76 LDW-8g2-80-81

Samples described above were analyzed via Beta and Gamma Spectrometry to determine the
concentrations of Lead 210 and Cesium 137 respectively in sediment,

Project specific QA objectives, as well as TPRBO (Idaho National Engineering and Environmental
Laboratory Sample Management Office Technical Procedure for Radticanalytical Data validation, TPR-80,
Rc V.2, May, 1997.

All data are valid and acceptable except those analytes which have been qualified as described in the
attached glossary. All data qualification related to this group of samples is detailed on the attached
sheets.

Major Data Quality [ssues

None.

Minor Data Quality Issues

None.




All data users should note two facts. First, the "R" flag means that the associated value is unusable due to
significant QC problems, the data is invalid and provides no information as to whether the cempound is
present or not. "R" values should not appear on any data tables even as a last resort.

Lastly, no analyte concentration, even if it passed all QC tests, is quaranieed to be accurate. Strict QC
serves to increase confidence in data but any value potentiafly contains error.

; / 7
N ra e
r \-._://;/ /f/.r%’ﬂ’é-» Date: o2 —/5~C5
Diane Waldsghridt &~ &

Environmerital Scientist/Director
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HOLDING TIME

The amount of an analyte can change with time due to chemical instability, degradation, volatilization, etc.
If the specified holding time is exceeded the data may not be valid.

The analyses performed on samples in this sample delivery group were all done within the holding time
defined within the Sediment Transport Quality Assurance Project Plan and TPR-80 documents.

BLANK CONTAMINATION

Quality assurance blanks, method, trip, field, or rinse blanks are prepared to identify any contamination,
which may have been introduced into the samplas during preparation or field activity. Methed blanks
measure lab contamination. Trip blanks measure cross contamination during shipment. Field and rinse
blanks measure cross contamination during field operations.

Trip, field, or rinsate blanks are not required for radiochemical analyses during the Sediment Transport
Project, per QAPP.

Method Blank

No positive identifications of radiological target analytes were observed in corresponding method blanks
for Pb-210 or Cs-137 above the laboratory-reporting limit in associated method blanks.

CALIBRATION

Satisfactory instrument calibration is established to ensure that the instrument is capable of producing
acceptable quantitative results. The initial calibration efficiency demonstrates that the instrument is
capable of giving acceptable performance. The continuing calibration verifies that the instrument is giving
satisfactory weekly performance.

Calibration Gamma Spectrometry

- Efficiency of selected energies must be within three standard deviations of the mean.
(Continuing Calibration}

- The resolution of each peak must not exceed 5Kev. {Continuing Calibration)
Calibration Beta Spectrometry

- Check source count - rates must be within three standard deviations of the mean. {Continuing
Calibration}

- The calibration efficiency must be +10% of the previous calibration. (Initial Calibration)
- Calculated efficiency for each detector used must be greater than 15%. (Initial Calibration)

All Associated instrument calibrations for both beta and gamma spectrometry were well within acceptance
limits at all times.
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BETA SPECTROMETRY RECOVERY STANDARD

A recovery standard (Lead-210) is evaluated 1o check chemical recovery or yield. Recovery of this
standard must be between 40 and 100 percent to demonstrate that the system was operating in a
controlled manner. All associaled data is rejected if the aliowable recovery limit is not met.

All recovery standards observed for samples and method blanks were well within acceptance limits.

MATRIX SPIKE/MATRIX SPIKE DUPLICATE

The matrix spike and malrix spike duplicate (MS/MSD) are generated to determine the precision and
accuracy of the analytical procedure in a given matrix. This information may be used to qualify data.

Sample LDW-Sg2-60-62 was analyzed as a MS/MSD for both Pb-210 and Cs-137. Precision and

accuracy indicators were favorable and found to be within the guidelines established in the project QAPP
in all cases.

LABORATORY CONTROL SAMPLE

A laboratory control sample (LCS) was processed at the frequency specified in the Project QAPP (one for
sach group of twenty samples processed). Observed recoveries of LCSs for both Pb-210 and Cs-137
were well within the acceptance range (85-115%) per the TPR-80.

FIELD DUPLICATE

Field duplicates are collected at a frequency of cne per twenty field samples or a minimum of one per
sample delivery group. Acceptable precision for results obtained for the field duplicate pair is +/- 30%
relative percent difference.

Samples | DW-5g2-50-52 and LDW-3g2-50-52FD comprise the field duplicate pair associated with this
SDG. Allfield duplicate precision values associated with the samples contained in this raport were well
within the specifications defined in the Sediment Transport Project QAPP and described above with one
exception. The calculated relative percent difference value for Pb-210 is 41.1%. However, because the
mean difference between Pb-210 results for the pair is less than 3, qualification of sample results is not
necessary per TPR-80.

OTHER QC DATA OUT OF SPECIFICATION

None.

SYSTEM PERFORMANCE AND OVERALL ASSESSMENT

Overall the laboratory data generated met the project goals and QC criteria as defined in the Sediment
Transport Project QAPP.

PROBLEMS WITH ANALYSIS NOTED IN CASE NARRATIVES

None,
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DEFINITIONS OF DATA QUALIFIER (VALIDATION) FLAGS USED IN THIS REPORT

Flag

Detinition

uJ

The analysis was performedi, but no radioactivity was datected {i.e., the radicanalytical resull wes not
statistically positive at the 5% confidence level andfor the result was below its MDA). The “t)" qualifier flag is
also applicable to any result reporied as zero (0) {(+/- an associaled uncertainty).

NOTE: The radionuctide is not considered 1o be present in the sample

The analysis was performed and a statistically positive result was reported at the 95% confidence interval.
However, the result is highly questicnable (false positive) due to analytical and/or laboratery quality conirol
anomalies, The use of such a result is strongly discouraged. Analytical and quality control anomalies include
such items as; significant blank contamination, known photopeak interferences and/or photopeak resolution
problems, known matrix interferences, unacceptable laboratory contral sample recoveties, serious instrument
libration problems, improper sample preservation, etc.
NOTE: The radionuclide may or may not be present in the sampie and the result is considered highly
questionable.

The analysis was performed and radioactivity was detected (i.e., the radioanalytical result is statistically
positive at the 95% confidence lavel and is above its MDA). towever, the result is questionable due to
analytical and/er laboratory quality control ancmalies and should, therefore, be used only as an estimated
{approximated) quantity. Analytical and/or quality control anomalies include such items such as, laboratory
duplicate imprecision, unsatisfactory analytical yields, insufficient laboratory control sample recoveries,
unacceptable PE sample results, instrument calibration problems, improper sample preservation, etc.
NOTE: The radionuclide is considered to be present in the sample, but the result may not be an accurate
representation of the amount of activity actually present in the sample.

The analysis result is unusable and was rejected due to severe analytical and/or quality control problems.
NOTE: The radionuclide may or may nol be present and the result is known to be inaccurate or imprecise.
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Laboratory Data With Qualifiers Added
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MASS SPEC SERVICES Report Date:|  0%/20/05
Windward Environmental LLC P.O. Box 183, Crangeburg, NY 10862 MSS No.: Pb0071
200 West Mercer Street Report of Analysis Project:{ 04-08-08-23
Seattle, WA 98119 LDW Group
Sediments Date Rec'd:]  12/30/04
Attn: Tad Dashler Task Supervisor: H. Jeter
Core LDW-Sg2  collected 12/28/04
Radiome!n‘c’Results in pCi f g dry
Collection 07'1-’1}'-”5)“,‘/ 2755, Beta Gamma
MSS No. Identity Comment Time Ph-210 Cs-137 Count Count
Pb0O0G7 -1 LDW-5g2-0-1 14:05 0.50£012 00710028 01/15/05 01/10/05
Pb0071-2 LDW-Sg2-5-6 14:11 048+x012 0085:+0.046 01115105 01/14/05
PboO071-3 LDW-Sg2-10-11 14:17 045015 015310046 (01/15/05 01/10/05
Pb0071-4 LDW-8g2-15-16 14:24 040010 0.185+0.052 01/15/05 0112105
PpO071-5 LDW-Sg2-20-21 14:40 014 £011 0169+ 0.066 01115/05 01/13105
PbR071-6 LDW-5g2-25-26 14.49 014+ 0.06 0124+0.054 01/15/05 0105
Pb0071-7 LDW-Sg2-30-31 14.58 0.16 +0.08 <0.083 ' 0115/05 01/11/05
Pb0071-8 LDW-892-30-31 MR Matrix Replicate 14.58 0.19:0.08 <0.068 ( 01/15/0% 01/12/05
Pb0071-9 LDW-Sg2-35-36 15:07 0.20£0.08 <0.085(  01/15/05 01/13/05
Pb0071-10 LDW-8g2-40-41 15:14 0.20+0.08 <0.045 L 01115105 01/11/05
Pb0071-11 LDW-8¢g2-45-46 15:25 027 £ 0.1 <0069 Y  01/15/05 01/11/05
Ph0O71-12 LDW.-8g2-50-52 15:37 0.2910.09 <Q.075 & 01/15/05 01119105
PbG071-13 LDW-8g2-50-52 FD Field Duplicate 15:37 0.44 £ 0.09 <0.072 v 01/15/05 01/17/05
Pb0071-14 LDW-5g2-55-56 16:45 0.15+0.10 <0.054 v 01/15/05 01/12/05
Pb00O71-15 LDW-5g2-60-62 1553 0.38+0.13 <0.054 ¥V  0115/05 01/12/05
PbOCY1-16 LDW-Sg2-60-62 MS Matrix Spike 15:63 752+032 491010862 01/15/05 01/10/05
Pb0071-17 LDW-Sg2-60-62 MSD Matrix Spike Duplicate 15:53 760+030 54791070 01/15/05 01/10/05
PB00T1-18 LDW-Sg2-65-66 16:03 0.32+£0.12 <0033 V' Q117105 01/14/06
PbOD71-12 LOW-8g2-70-71 16:13 018012 <0.032 L 01717105 01/14/05
Pb0071-20 LDW-Sg2-75-76 16:25 | 0.31£0.09 <0.054 { 01/17/05 01/15/05
Pb0071-21 LDW-5g2-80-81 16:38 0.1820.10 <0.040 (. 01117405 01/13/05
Matrix Spike Expacted Values: Pb-210  7.45pCi/g spike + (0.3820.13) from matrix = 783013 pCirg
Gs-137  44.7 pCilg spike + (no contribution from matrix) = 447 pCilg
Target Detection Limits: Pb-210 0.2 pCiig dry Bismuth Beta Counting Metho:
Cs-137 0.2 pCig dry Gamma Spectral Analysycj S
Tolerances are 2 sigma counting uncertainties. / . //’/—\/
Detection limils are al the 4 66 sigma ievel, Hewit¥W. Jefer
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Data Assessment Narrative
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RADIOLOGICAL DATA ASSESSMENT NARRATIVE

SITE: LDW RI Sediment Transport
LABORATORY: Mass Spec Services
SAMPLE DELIVERY GROUP: Sg3

This sample delivery group consists of the following soil samples:

LDW-5g3-0-1

LDW-8g3-5-6

LDW-5g3-10-11

LDW-5g3-15-17

LDW-Sg3-15-17FD

LDW-8g3-20-21

L DW-5g3-25-27

LOW-Sg3-30-31

| DW-5¢3-35-36

LDW-5g3-40-41

LDW-Sg3-45-46

LDW-5g3-50-51

1. DW-5¢3-55-56

LOW-5g3-60-61

LDW-5g3-65-68

LDW-3g3-70-71

LDW-8¢3-75-76

LDW-Sg3-80-81

Samples described above were analyzed via Beta and Gamma Spectrometry to determine the
concentrations of Lead 210 and Cesium 137 respectively in sediment.

Project specific QA objectives, as well as TPR80 (Idaho National Engineering and Environmental
Laboratory Sample Managemaent Office Technical Procedure for Radtioanalytical Data validation, TPR-80,
Re V.2, May, 1997

All data are valid and acceptable except those analytes which have been qualified as described in the
attached glossary. All data qualification related to this group of samples is detailed on the attached
sheets.

Major Data Quality Issues

None.

Minor Data Quality lssues

None.

All data users should note two facts. First, the "R" flag means that the associated value is unusable due to
significant QC problems, the data is invalid and provides no information as to whether the compound is

present or not. "R" values should nat appear on any data tables even as a last resort.

Lastly, no analyte concentration, even if it passed all QC tests, is guaranteed to be accurate. Strict QC
serves 1o increase confidence in data but any value potentially contains error.




HOLDING TIME

The amount of an analyte can change with time due to chemical instability, degradation, volatilization, etc.
If the specified holding time is exceeded the data may not be valid.

The analyses performed on samples in this sample delivery group were all done within the hoiding time
defined within the Sediment Transport Quality Assurance Project Pian and TPR-80 documents.

BLANK CONTAMINATION

Quality assurance blanks, method, trip, field, or rinse blanks are prepared to igentify any contamination,
which may have been introduced into the samples during preparation ar field activity. Method blanks
measure lab contamination. Trip blanks measure crass contamination during shipment. Field and rinse
blanks measure cross contamination during field operations.

Trip, field, or rinsate blanks are not required for radiochemical analyses during the Sediment Transport
Project, per QAPP.

Method Blank

No positive identifications of radiological target analytes were observed in correspanding method blanks
for Ph-210 or Cs-137 above the laboratory-reperting limit.

CALIBRATION

Satisfactory instrument calibration is established to ensure that the instrument is capable of producing
acceptable quantitative results. The initial calibration efficiency demonstrates that the instrument is
capable of giving acceptable performance. The continuing calibration verifies that the instrument is giving
satisfactory weekly performance.

Calibration Gamma Spectrometry

- Efficiency of selected energies must be within three standard deviations of the mean.
(Continuing Calibration)

- The resolution of each peak must not exceed 5Kev. (Continuing Calibration)
Calibration Beta Spectrometry

- Check source count - rates must be within three standard deviations of the mean. (Continuing
Calibration)

The calibration efficiency must be +10% of the previous calibration. {Initial Calibration)
- Calculated efficiency for each detector used must be greater than 15%. (Initial Galibration)

All Assaciated instrument calibrations for both beta and gamma spectrometry were well within acceptance
limits at all times.
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BETA SPECTROMETRY RECOVERY STANDARD

A recovery standard (Lead-210) is evaluated to check chemical recovery or yield. Recovery of this
standard must be between 40 and 100 percent to demonstrate that the system was operating in a
controlled manner. All associated data is rejected if the allowable recovery limit is not met.

All recovery standards observed for samples and method blanks were well within acceptance limits.

MATRIX SPIKE/MATRIX SPIKE DUPLICATE

The matrix spike and matrix spike duplicate (MS/MSD) are generated to determine the precision and
accuracy of the analytica} procedure in a given matrix. This information may be used to qualify data.

Sample LDW-Sg3-25-27 was analyzed as a MS/MSD for both Pb-210 and Cs-137. Precision and
accuracy indicators were favorable and found to be within the guidelines established in the project QAPP
in all cases.

LABORATORY CONTROL. SAMPLE

A laboratory control sample (LCS) was processed at the frequency specified in the Project QAPP {one for
each group of twenty samples processed). Observed recoveries of LCSs for both Pb-210 and Cs-137
were well within the acceptance range (85-115%) per the TPR-80.

FIELD DUPLICATE

Field duplicates are collected at a frequency of one per twenty field samples or a minimum of one per
sample delivery group. Acceptable precision for results obtained for the field duplicate pair is +/- 30%
relative percent difference.

Samples LDW-$g3-15-17 and LDW-Sg3-15-17FD comprise the field duplicate pair associated with this
SDG. Al field duplicate precision values associated with the samples contained in this report were well
within the specifications defined in the Sediment Transport Project QAPP and described above.

QOTHER QC DATA QUT OF SPECIFICATION

Nene.

SYSTEM PERFORMANCE AND OVERALI ASSESSMENT

Overall the laboratory data generated met the project goals and QC criteria as defined in the Sediment
Transport Project QAPP.

PROBLEMS WITH ANALYSIS NOTED IN CASE NARRATIVES

None.
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DEFINITIONS OF DATA QUALIFIER (VALIDATION) FLAGS USED IN THIS REPORT

Flag

Definition

UJ

The analysis was performed, but no radioactivity was detected (i.e., the radioanalytical
result was not statistically positive at the 95% confidence level and/or the result was
below its MDA). The “U" qualifier flag is also applicable to any result reported as zero (0)
(+/- an associated uncertainty).

NOQTE: The radionuclide is not considerad to be present in the sampie

The analysis was performed and a statistically positive result was reported at the 95%
confidence interval. However, the result is highly questionable ({false positive) due o
analytical and/or laberatory quality control anomalies. The use of such a result is strongly
discouraged. Analytical and quality control anomalies include such items as; significant
blank contamination, known photopeak interferences and/or photopeak resolution
problems, known matrix interferences, unacceptable laboratory control sample
recoveries, serious instrument calibration probiems, improper sample preservation, atc.
NOTE: The radionuclide may or may not be present in the sample and the result is
considered highly questionable.

The analysis was performed and radioactivity was detected {i.e., the radioanalytical result
is statistically positive at the 95% confidence level and is above its MDA). However, the
result is questionable due to analytical and/or laboratory quality control anomalies and
should, therefore, be used only as an estimated (approximated) quantity. Analytical
and/or guality control anomalies include such items such as; laboratory duplicate
imprecision, unsatisfactory analytical yields, insufficient labaratory control sample
recoveries, unacceptable PE sample results, instrument calibration problems, impraoper
sample preservation, e1c.

NOTE: The radionuciide is considered to be present in the sample, but the result may not
be an accurate representation of the amount of activity actually present in the sample.

The analysis result is unusable and was rejected due to severe analytical and/or quality
control problems. NOTE: The radionuclide may or may not be present and the result is
known to be inaccurate or imprecise.
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Laboratory Data With Qualifiers Added
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MASS SPEC SERVICES Report Date:]  02/07/05
Windward Environmental LLC P.O. Box 163, Orangeburg, NY 10962 MSS No.: Pb0O072
200 West Mercer Street Report of Analysis Project:| 04-08-06-23
Seattle, WA 98119 LDW Group
Sediments Date Rec'd:|  12/30/04
Attn: Tad Dashler Task Supervisor: H. Jeter
Core LDW-Sg3  coliected 12/27/04
Radiometric Resuits in pCi/ g dry
Collection F5%F., P gw  Beta Gamma
MSS No. Identity Comment Time Pb-210 Cs-137 Count Count
Pb0072-1 LDW-Sg3-0-1 low weight 10.71 g dry 8:34 0902024 0170+0102 01/21/05 01/23/05
Pb0072-2 L DW-S5g3-5-6 8:49 1.00£013 0.160+ 0080 01/21/05 01/29/05
PLOC72-3 LDW-5g3-10-11 9:03 0641012 0198+0.081 01/21/05 01/24/05
Pb0072-4 L.DW-8g3-15-17 9:12 069011 0.119+£0.053 01/21/05 01/22/05
Pb0072-5 £DW-5g3-15-17 FD Fleld Duplicate 9:12 0.85+012 0.160+0.042 01/21/05 01/23/C5
Pb0072-6 LDW-Sg3-20-21 9:23 0.90+0.15 0.147+0.051 01/21/05 01/27/05
Pb0OG72-7 LDW-Sg3-25-27 9:31 0.78+0.13 0.301+£0.106 01/22/08 01/22/05
PHOC72-8 LDW-5g3-25-27 MS Matrix Spike 9:31 819+037 3223+040  01/22/05 01/21/85
Ph0072-9 LDW-Sg3-25-27 MSD Matrix Spike Duplicate 9:31 B15+0.35 34.04 £ 0.41 01/22105 01/21/08
Pb0072-10 LDW-8g-30-31 9:44 0.80+0.14 014010089 01/22/05 01/23/05
Pb0O072-11 LDW-Sg3-35-36 9:59 0.70+ 013 0.149+0.036 01/22/05 01/22/05
Pb0072-12 LDW-Sg3-40-41 10:11 0.50 +0.13 <0.089 (/ 01/22/05 01/20/05
Pb0072-13 LDW-Sg3-45-46 10:26 069+011 0100+00868 01/22/05 01/29/05
Pb0072-14 LDW-Sg3-50-51 10:37 066+ 0.14 <0.094 / 01/22/06 01/22/05
PbO072-15 LDOW-5g3-50-51 MR Matrix Replicate 10:37 091£017 0212+0.108  01/22/05 01/21/05
Pb0072-18 LDW-8g3-55-56 10:48 0.50+0.11 0.180+0.057  01/22/05 01/23/05
Pb0072-17 LDW-5g3-60-61 11:00 069014 01670067 01/22/05 01/27/05
Pb0072-18 LDW-8g3-65-66 11:18 0774013 <0081 {/ 01/22/05 01/24/05
Pb0072-19 LDW-8g3-70-71 11:34 0.76+013 01250042 01/22/05 01/23/05
Pb0072-20 LDW-8g3-75-76 11:38 0671014 033120105 01/22/05 01/27/05
Pbh0072-21 LDW-S5g3-80-81 11:45 0671013 03570108 01/22/05 01/23/05
Matrix Spike Expected Values: Pb-210  7.89 pCi/g spike + (0.780.13) from matrix = 867+£013 pCilg
Cs-137 3143 pCi/g spike + (0.30£0.11) from matrix = 3173 0.11 pCilg
Target Detection Limits: Pb-210 0.2 pCifg dry Bismuth Beta Counting Method E
Cs-137 0.2 pCifg dry Gamma Spectral Analysis .
PR
Tolerances are 2 sigma counting uncertainties. 4 Z/" /—;\-—,
Hewitt W. Jeter

Detection limits are at the 4.66 sigma level.
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RADIOLOGICAL DATA ASSESSMENT NARRATIVE

SITE: LDW RI Sediment Transport
LABORATORY: Mass Spec Services
SAMPLE DELIVERY GROUP: Sg4

This sample delivery group consists of the following soil samples:

LDW-Sg4-0-1 LDW-Sg4-5-6 LDW-Sg4-10-12 LDW-8g4-10-12FD LOW-Sg4-15-16
LDW-5g4-20-21 LDW-5g4-25-26 LDW-5g4-30-31 LDW-Sg4-35-37 LOW-Sg4-40-41
LDW-Sg4-45-46 LDW-Sgd-50-51 LDW-Sg4-55-56 LDW-Sg4-60-61 LOW-Sg4-65-66
LDW-Sg4-70-71 LDW-8g4-75-76 LDW-Sg4-80-81

Samples described above were analyzed via Beta and Gamma Spectrometry to determine the
concentrations of Lead 210 and Cesium 137 respectively in sediment.

Project specific QA objectives, as well as TPR80 (Idaho Naticnal Engineering and Environmental
Laboratory Sample Management Office Technical Procedure for Radtioanalytical Data validation, TPR-80,
Rc V.2, May, 1997.

All data are valid and acceptable except those analytes which have been qualified as described in the
attached glossary. All data qualification related to this group of samples is detailed on the attached
sheets.

Major Data Quality Issues

None.

Minor Data Quality Issues

Nane.

All data users should note two facts. First, the "R” flag means that the associated value is unusable dus to
significant QC problems, the data is invalid and provides no information as to whether the compound is

present or not. "R" values should not appear on any data tables even as a last resort,

Lastly, no analyte concentration, even if it passed all QC tests, is guaranteed to be accurate. Strict QC
serves 1o increase confidence in data but any value potentially contains error.

Date: .7-/7-25%

29



HOLDING TIME

The amount of an analyte can change with time due to chemical instability, degradation, volatilization, etc.
If the specified holding time is exceeded the data may not be valid.

The analyses performed on samples in this sample delivery group were all done within the holding time
defingd within the Sediment Transport Quality Assurance Project Plan and TPR-80 documents.

BLANK CONTAMINATION

Quality assurance blanks, method, trip, field, or rinse blanks are prepared to identify any contamination,
which may have been introduced info the sampies during preparation or field activity. Method blanks
measure lab contamination. Trip blanks measure cross contamination during shipment. Field and rinse

blanks measure cross contamination during field operations.

Trip, field, or rinsate blanks are not required for radiochemical analyses during the Sediment Transport
Project, per QAPP.

Method Blank

No positive identifications of radiological target analytes were observed in corresponding methad blanks
for Pb-210 or Cs-137 above the laboratory-reporting limit,

CALIBRATION

Satisfactory instrument calibration is established to ensure that the instrument is capable of producing
acceptable quantitative results. The initial calibration efficiency demonstrates that the instrument is
capable of giving acceplable performance. The continuing calibration verifies that the instrument is giving
satisfactory weekly performance.

Calibration Gamima Spectrometry

- Efficiency of selected energies must be within three standard deviations of the mean.
(Continuing Calibration)

- The resolution of each peak must not exceed 5Kev. (Continuing Calibration)
Calibration Beta Spectrometry

- Check source count - rates must be within three standard deviations of the mean. (Continuing
Calibration)

- The calibration efficiency must be +10% of the previous calibration. (Initial Calibration)
- Calculated efficiency for each detector used must be greater than 15%. (Initial Calibration)

All Associated instrument calibrations for both beta and gamma spectrometry were well within acceptance
{imits at all times.
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BETA SPECTROMETRY RECOVERY STANDARD

A recovery standard (Lead-210) is evaluated to check chemical recovery or yigid. Recovery of this
standard must be between 40 and 100 percent to demonstrate that the system was operating in a
controlled manner. All associated data is rejected if the allowable recovery limit is not met.

All recovery standards observed for samples and method blanks were well within acceptance limits.

MATRIX SPIKE/MATRIX SPIKE DUPLICATE

The matrix spike and matrix spike duplicate (MS/MSD) are generated to determine the precision and
accuracy of the analytical procedure in a given matrix. This information may be used to gualify data.

Sample LDW-8g4-35-37 was analyzed as a MS/MSD for both Pb-210 and Cs-137. Precision and
accuracy indicators were favorable and found to be within the guidelines established in the project QAPP
in all cases.

LABORATORY CONTROL SAMPLE
A laboratory control sample {LCS) was processed at the frequency specified in the Project QAPP (one for

each group of twenty samples processed). Observed recoveries of LCSs for both Pb-210 and Cs-137
were well within the acceptance range (85-115%) per the TPR-80.

FIELD DUPLICATE

Field duplicates are collected at a frequency of one per twenty field samples er a minimum of one per
sample delivery group. Acceptable precision for results obtained tor the field duplicats pair is +/- 30%
relative percent difference.

Samples LDW-8g4-10-12 and LDW-Sg4-10-12FD comprise the field duplicate pair asscciated with this
SDG. Allfield duplicate precision values associated with the samples contained in this report were well
within the specifications defined in the Sediment Transport Project QAPP and described above with one
exception. The calculated relative percent difference value for Cs-137 is 62.1%. However, because the
mean difference between Cs-137 results for the pair is less than 3, qualification of sample results is not
necessary per TPR-80.

OTHER QC DATA QUT OF SPECIFICATION

None.

SYSTEM PERFORMANCE AND OVERALL ASSESSMENT

Qverall the laboratory data generated met the project goals and QC criteria as defined in the Sediment
Transport Project QAPP.
PROBLEMS WITH ANALYSIS NOTED IN CASE NARRATIVES

None.
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DEFINITIONS OF DATA QUALIFIER (VALIDATION) FLAGS USED IN THIS REPORT

Flag

Definition

uJ

The analysis was performed, but no radicactivity was detected {i.e., the radicanalytical
result was not statistically positive at the 95% confidence level and/or the result was
below its MDA). The “U” qualifier flag is also applicable to any result reported as zero (0)
(+/- an associated uncertainty).

NOTE: The radionuciide is not considered to be present in the sample

The analysis was performed and a statistically positive result was reported at the 95%
confidence interval. However, the result is highly questionable {false positive) due to
analytical and/or laboratory quality control anomalies. The use of such a result is strongly
discouraged. Analytical and quality contrel anomalies include such items as; significant
blank contamination, known photopeak interferences and/or photopeak resclution
prablems, known matrix interferences, unacceptable laboratory control sample
recoveries, serious instrument calibration problems, improper sample preservation, etc.
NOTE: The radionuciide may or may not be present in the sample and the resuit is
considered highly questionable.

The analysis was performed and radicactivity was detected (i.e., the radioanalytical resuit
is statistically positive at the 95% confidence level and is above its MDA). However, the
result is questionable due to analytical and/or laboratory quality control anomalies and
should, therefore, be used only as an estimated (approximated) quantity. Analytical
and/or quaiity contrel anomalies include such items such as; laboratory duplicate
impregcision, unsatisfactory analytical yields, insufficient laboratory control sample
recoveries, unacceptable PE sample resulis, instrument calibration problems, improper
sample preservation, etc.

NOTE: The radionuclide is considered to be present in the sample, but the resuit may not
be an accurate representation of the amount of activity actually present in the sample.

The analysis resuit is unusable and was rejected due to severe analytical and/or quality
control problems. NOTE: The radionuclide may or may not be present and the result is
known to be inaccurate or imprecise.
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Laboratory Data With Qualifiers Added
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MASS SPEC SERVICES Report Date:|  02/10/05
Windward Environmental LL.C P.O. Box 163, Orangeburg, NY 10962 MSS No.: Pb0073
200 West Mercer Street Report of Analysis Project:| 04-08-06-23
Seattle, WA 98119 LDW Group
Sediments Date Rec'd:|  12/30/04
Attn: Tad Dashler Task Supervisor: H. Jeter
Core LDW-8g4  collected 12/22/04
Radlometr\c Results in pCi/ g dry
Collection Feger Foec ;~- Beta Gamma
MSS No. Identity Comment Time Pb-210 Cs137 ~ Coumt Count
PbG073-1 LDW-Sg4-0-1 12:00 042+013 00850034 01/28/05 02/02/05
Pb0073-2 LDW-Sg4-5-6 12:04 0751014 017120083 01/28/05 01/31/05
Pb0073-3 LDW-8g4-10-12 12:11 049+011 013510057 01/28/05 02/03/05
Pb00734 LDW-Sg4-10-12 FD Field Duplicate 12:11 046 +0.10 0071+0047 01/28/05 02/03/05
Pb0073-5 LDW-Sg4-15-16 12:16 058+012 012210040 01/28/05 02/03/06
Pb0073-6 LDW-8g4-20-21 12:25 054+011 0.165:£0.059 01/28/05 02/01/05
Pb0073-7 LDW-Sg4-25-26 12:33 0.49 £ 0.11 0.158 £ 0.056  01/28/05 02/03/05
Pb0073-8 L.DW-Sg4-30-31 13:15 053+0.10 0.185+0.045 01/28/05 02/02/05
Pb0073-9 L DW-8g4-35-37 13:23 060+0.12 023110092 01/28/05 01/28/05
Pb0O73-10 LDW-8g4-35-37 MS Matrix Spike 13:23 1497 +081 68.05+082  01/28/05 01/20/05
Pb0073-11 LDW-Sgd-35-37 MSD Matrix Spike Duplicate 13:23 1554 +068 67.31:x079  01/29/05 01/20/05
Pb0073-12 LDW-Sg4-40-41 13:32 058010 0254+0.058 01/29/05 02/01/05
Pb0073-13 LDW-Sg4-4546 13:39 0444012 018220075 01/29/05 02/03/05
Pb0073-14 LDW-Sg4-50-51 13:43 040+0.13 0.33810.086 01/29/05 02/02/05
Pb0073-15 LDW-Sg4-55-56 13:50 0.42+0.12 0.21910.061 01/29/05 01/31/05
Pb0073-16 LDW-Sg4-60-61 13:85 053+014 0250+0.1068 01/29/05 02/02/05
Pb0073-17 LDW-Sg4-65-66 14:01 052011 02030040 01/29/05 02/02/05
Pb0073-18 LDW-8g4-70-71 14:05 043+£010 0.145+0.044  01/29/05 01/29/05
Pb0073-19 LDW-Sg4-75-76 1411 0.32+012 048110.161 01/29/05 01/28/05
Ph0073-20 LDW-Sg4-75-76 MR Matrix Replicate 14:11 043011 042910138  01/29/05 02/01/05
Pb0073-21 LDW-8g4-80-81 1417 026011 0.2654£0.068 01/25/05 01/31/05
Matrix Spike Expected Values: Pb-210  15.36 pCilg spike + (0.60 £ 0.12) from mairix = 1596 +0.12 pCilg
Cs-137  £9.09 pCiig spike + (0.23£0.10) from matrix = 5932+ 0.10 pCifg

Target Detection Limits:

Tolerances are 2 sigma counting uncertainties.

Detection limits are at the 4.66 sigma level.

Bismuth Beta Counting Method
Gamma Spectral Analysis

Pb-210 0.2 pC¥/g dry
Cs-137 0.2 pCilg dry

/%/7

Hewitt W Jetef
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Data Assessment Narrative
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RADIOLOGICAL DATA ASSESSMENT NARRATIVE

SITE: LDW RI Sediment Transport
LABORATORY: Mass Spec Services
SAMPLE DELIVERY GROUP: Sg5a

This sample delivery group consists of the following soil samples:

LDW-5g5a-0-1

L DW-5g5a-5-6

LDW-Sg5a-10-11

LDW-8gBa-15-16

L. DW-8g5a-20-21

LDW-Sp5a-25-28

LOW-Sgha-30-32

LDW-5g5a-30-32FD

LDW-5g5a-35-36

LDW-Sg5a-40-42

LD¥y-Sg5a-45-46

LDW-5g5a-50-51

LDW-8g5a-55-566

LDW-5g5a-60-61

LDW-5g5a-65-66

LDWv-8g5a-70-71

LDW-5g5a-75-76

LDW-Sg5a-80-81

Samples described above were analyzed via Beta and Gamma Spectrometry to determine the
cencentrations of Lead 210 and Cesium 137 respectively in sediment.

Project specific QA objectives, as well as TPRE0 (Idaho National Engineering and Environmental
Laboratory Sample Management Office Technical Procedure for Radtioanalytical Data validation, TPR-80,
Rc V.2, May, 1997.

All data are valid and acceptable except those analytes which have been qualified as described in the
attached glossary. All data qualification related to this group of samples is detailed on the attached
sheets.

Major Data Quality Issues

None.

Minor Data Quality Issues

None.

All data users should note two facts. First, the "R" flag means that the associated value is unusable due to
significant QC problems, the data is invalid and provides no information as to whether the compound is

present or not. "R" values should not appear on any data tahles even as a last resort.

Lastly, no analyte concentration, even if it passed all QC tests, is guaranteed to be accurate. Strict QC
serves to increase confidence in data but any value potentially contains error.

m o
[ dldschmidt
Envirénmental Scientist/Director
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HOLDING TIME

The amount of an analyte can change with time due to chemical instability, degradation, volatilization, etc.
If the specified holding time is exceeded the data may not be valid.

The analyses performed on samples in this sample delivery group were all done within the hoiding time
defined within the Sediment Transport Quality Assurance Project Pian and TPR-80 documents.
BLANK CONTAMINATION

Quality assurance blanks, methad, trip, field, or rinse blanks are prepared to identify any contamination,
which may have been infroduced imo the samples during preparation or field activity. Methoed blanks
measure lab contamination, Trip bianks measure cross contamination during shipment. Field and rinse

blanks measure cross contamination during field operations.

Trip, field, or rinsate blanks are not required for radiechemical analyses during the Sediment Transport
Project, per QAPP.

Method Blank

No positive identifications of radiological target analytes were observed in corresponding method blanks
for Pb-210 or Cs-137 above the laboratory reporting iimit in associated method blanks.

CALIBRATION

Satisfactory instrument calibration is established to ensure that the instrument is capable of producing
acceptable quantitative results. The initial calibration efficiency demonstrates that the instrument is
capable of giving acceptable performance. The continuing calibration verifies that the instrument is giving
satisfactory weekly performance.

Calibration Gamma Spectrometry

- Efficiency of selected energies must be within three standard deviations of the mean.
(Continuing Calibration)

- The resolution of each peak must not exceed SKev, (Continuing Calibration)
Calibration Beta Spectrometry

- Check source count - rates must be within three standard deviations of the mean. (Continuing
Calibration)

= The calibration efficiency must be +10% of the previous calibration. {Initiat Calibration)
- Calculated efficiency for each detector used must be greater than 15%. (Initial Calibration)

All Associated instrument calibrations for both beta and gamma spectrometry were well within acceptance
limits at all times.
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BETA SPECTROMETRY RECOVERY STANDARD

A recovery standard (Lead-210) is evaluated to check chemical recovery or yield. Recovery of this
standard must be between 40 and 100 percent to demonstrate that the system was operating in a
controlled manner. All associated data is rejected if the allowable recovery limit is not met.

All recovery standards observed for samples and methed blanks were well within acceptance limits.

MATRIX SPIKE/MATRIX SPIKE DUPLICATE

The matrix spike and matrix spike duplicate (MS/MSD) are generated to determine the precision and
accuracy of the analytical procedure in a given matrix. This information may be used to qualify data.

Sample LDW-Sg5a-40-42 was analyzed as a MS/MSD for both Pb-210 and Cs-137. Precision and
accuracy indicators were favorable and found to be within the guidelines established in the project QAPP
in all cases.

LABORATORY CONTROL SAMPLE

A laboratory control sample (LCS) was processed at the frequency specified in the Project QAPP (one for

each group of twenty samples processed). Observed recoveries of L CSs for both Pb-210 and Cs-137
were well within the acceptance range (85-115%) per the TPR-80.

FIELD DUPLICATE

Field duplicates are collected at a frequency of one per twenty field samples or a minimum of cne per
sample delivery group. Acceptable pracision for results obtained for the field duplicate pair is +/- 30%
relative percent difference.

Samples LDW-Sgba-30-32 and LDW-8g5a-30-32FD comprise the field duplicate pair associated with this
SDG. Allfield duplicate precision values associated with the samples contained in this report were well
within the specifications defined in the Sediment Transport Project QAPP and described above with one
exception. The calculated relative percent difference value for Pb-210 is 33.6%. However, because the
mean difference between Pb-210 results for the pair is less than 3, qualification of sample results is not
necessary per TPR-80.

OTHER QC DATA OQUT OF SPECIFICATION

None.

SYSTEM PERFORMANCE AND OVERALL ASSESSMENT

Overall the laboratory data generated met the project goals and QC criteria as defined in the Sediment
Transport Project QAPP.

PROBLEMS WITH ANALYSIS NOTED IN CASE NARRATIVES

None.
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DEFINITIONS OF DATA QUALIFIER (VALIDATION) FLAGS USED IN THIS REPORT

Flag Definition

u The analysis was performed, but no radioactivity was detected (i.e., the radioanalytical
result was not statistically positive at the 95% confidence level and/or the result was
below its MDA). The “U" qualifier fiag is also applicable to any result reported as zero (0)
(+/- an associated uncertainty).
NOTE: The radionuclide is not considered to be present in the sample

UJ The analysis was performed and a statistically positive result was reported at the 95%
confidence interval. However, the result is highly questionable (false positive) due to
analytical and/or laboratory quality control anomalies. The use of such a result is strongly
discouraged. Analytical and quality control anomalies include such items as; significant
blank contamination, known photopeak interferences and/or photepeak resolution
prablems, known matrix interferences, unacceptable laboratory control sampte
recoveries, serious instrument calibration problems, improper sample preservation, etc.
NQTE: The radionuciide may or may not be present in the sampie and the result is
considered highly questionabie.

J The analysis was performed and radicactivity was detected (i.e., the radioanalytical resuit
is statistically positive at the 95% confidence level and is above its MDA). However, the
result is questionable due to analytical and/or laboratory quality control anomalies and
should, therefore, be used only as an estimated (approximated) quantity. Analytical
and/or quality control anomalies include such items such as; laboratory duplicate
impracision, unsatisfactory analytical yields, insufficient laboratory control sample
recoveries, unacceptable PE sample results, instrument calibration problems, improper
sample preservation, etc,

NQTE: The radionuclide is considered to be present in the sampie, but the resuit may not
be an accurate representation of the amount of activity actually present in the sample.

R The analysis result is unusable and was rejected due to severe analytical and/or quality

contral problems. NOTE: The radicnuclide may or may not be present and the resultis
known te be inaccurate or imprecise.
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Laboratory Data With Qualifiers Added
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MASS SPEC SERVICES Report Date:|  02/16/05
Windward Environmental LLC P.O. Box 163, Orangeburg, NY 10962 MSS No.; Po0074
200 West Mercer Street Report of Analysis Project:| 04-08-06-23
Seattle, WA 98119 LDW Group
Sediments Date Rec'd:|  12/30/04
Attn: Tad Dashler Task Supetvisor: H. Jeter
Core LDW-Sg5a  collected 12/28/04
Radiometric Results in pCi / g dry
Collection R 17" ..- Beta Gamma
MSS No. Identity Comment Time Ph-210 Cs-137 Count Count
PbC074-1 LDW-8g5a-0-1 B:45 104016 0140+0078 02/04/05 02/10/05
PbQ074-2 LDW-Sg5a-0-1 MR Matrix Replicate 8:45 0.96 +0.14 <0.001 & 02/04/05 02/14/05
Pb0074-3 LDW-Sgba-56 8:54 1.06+016 0125+0.067 02/04/05 02/11/05
Pb0074-4 LDW-8g5a-10-11 9:07 1.07+£0.18 013240043  02/04/05 02/12/05
PB0O074-5 LDW-Sgba-15-16 915 089+0.14 02030076 02/04/05 02/09/05
Pb0074-6 LDW-Sg5a-20-21 10:00 102015 016020066 02/04/05 02/13/05
Pb0074-7 LDW-Sg5a-25-26 10:09 075013 014020048 02/04/05 02/14/05
Pb0074-8 LDW-$g5a-30-32 10:18 0.57+0.13 0108+0.049  02/04/05 02/11/05
PL0074-9 LDW-Sgba-30-32 FD Field Duplicate 10:18 0801014 0115+0.047 02/05/05 02116/08
Pb0074-10 LDW-Sg5a-35-36 10:32 096015 0.125+0.058 02/05/05 02/11/05
Pb0074-11 LDW-Sgha-40-42 10:37 075+0.14 0128+0.084 02/05/08 02/09/05
PbO074-12 LDW-Sg5a-40-42 MS Matrix Spike 10:37 995+0.39 3205+035  02/05/05 02/11/05
Pb0074-13 LDW-Sg5a-40-42 MSD  Matrix Spike Duplicate 10:37 920+040 3170034  02/05/05 02/13/05
Pb0074-14 LDW-Sgba-45-46 10:46 0.62+016 0.118+0.049 02/05/05 02/13/05
Pb0074-15 LDW-Sg5a-50-51 10:57 0.56+018 0132:0.048 02/05/05 02/10/05
Pb0074-16 LDW-Sg5a-55-56 11:08 0.38+0.17 0.141+£0.054  02/05/05 02/13/05
Pb0074-17 LDW-Sg5a-60-61 11:13 0871022 0302:0099 02/05/05 02/10/05
Pb0074-18 LDW-Sg52-65-668 11:23 058%0.17 0.110+0046 02/08/05 02/12/05
Pb0074-19 LDW-8g5a-70-71 11:31 0.58 £ 0.17 <0071 L, 02/05/05 02/14/05
Pb0074-20 LDW-Sg5a-75-76 11:38 079017 01150038  02/05/05 02/10/05
Pb0074-21 LDW-Sg5a-80-81 11.46 061+016 01580079  02/05/05 02/14/05
Matrix Spike Expected Values: Pb210  9.40 pCifg spike + (0.75 + C.14) from matrix = 1015+ 0.14 pCifg
Cs-137  29.55 pClig spike + (0.13 £ 0.06) from matrix = 2968+ 0.06 pCifg
Target Detection Limits: Ph-210 0.2 pCifg dry Bismuth Beta Counting Method
Cs-137 0.2 pCiig dry Gamma Spectral Analysis / /
s ——
Tolerances are 2 sigma counting uncertainties. /.‘ h C”'\
Detection limits are at the 4.66 sigma level. Hewitt W. Jéter
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Data Assessment Narrative
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RADIOLOGICAL DATA ASSESSMENT NARRATIVE

SITE: LDW RI Sediment Transport
LABORATORY: Mass Spec Services
SAMPLE DELIVERY GROUP: Sy6

This sample delivery group consists of the following soil samples:

LDW-8g6-0-1

LOW-Sg6-5-7

LDW-3g6-5-7FD

L DW-806-10-11

LDW-8g6-15-16

LDW-Sg6-20-21

LOW-$g6-25-27

LDW-Sg8-30-31

LDW-806-35-36

LDW-Sg6-4G-41

LDW-5g6-45-46

LDW-5¢6-50-51

LDW-Sg6-55-56

LDW-5g6-60-61

LDW-5g6-65-66

LDW-Sg6-70-71

LDW-Sg6-75-76

LDW-Sg6-80-81

Samples described above were analyzed via Beta and Gamma Spectrometry 1o determine the
concentrations of Lead 210 and Cesium 137 respectively in sediment,

Project specific QA objectives, as well as TPAS0 (ldaha National Engineering and Environmental
Laboratory Sample Management Office Technical Procedure for Radtioanalytical Data validation, TPR-80,
Re V.2, May, 1997,

All data are valid and acceptable except those analytes which have been qualified as described in the
attached glossary. All data qualification related to this group of samples is detailed an the attached
sheets.

Major Data Quality Issues

None.

Minor Data Quality Issues

None.

All data users should note two facts. First, the "R" flag means that the asscciated value is unusable dus to
significant QG problems, the data is invalid and provides no information as to whether the compound is

present or nat. "R" values should not appear on any data tables even as a last resort.

Lastly, no anaiyte concentration, even if it passed all QC tests, is guaranteed to be accurate. Strigt QC
serves to increase confidence in data but any value potentially contains error.

Date: % — Z~d_s’




HOLDING TIME

The amount of an analyte can change with time due to chemical instability, degradation, volatilization, etc.
If the specified holding time is exceeded the data may not be valid.

The analyses performed on samples in this sample delivery group were all done within the halding time
defined within the Sediment Transport QGuality Assurance Project Plan and TPR-80 documents.
BLANK CONTAMINATION

Quality assurance blanks, methed, trip, field, or rinse blanks are prepared to identify any contamination,
which may have been introduced into the samples during preparation or field activity. Method blanks
measure lab contamination. Trip blanks measure cross contamination during shipment. Figld and rinse

blarks measure cross contamination during field operations.

Trip, field, or rinsate blanks are not required for radiochemical analyses during the Sediment Transport
Project, per QAPP.

Method Blank

No pesitive identifications of radiological target analytes were observed in corresponding method blanks
for Pb-210 or Cs-137 above the laboratory reporting limit in associated method blanks.

CALIBRATION

Satisfactory instrument calibration is established to ensure that the instrument is capable of praducing
acceptable quantitative results. The initial calibration efficiency demonstrates that the instrument is
capable of giving acceptable performance. The continuing calibration verifies that the instrument is giving
satistactory weekly performance.

Calibration Gamma Spectrometry

- Efficiency of selected energies must be within three standard deviations of the mean.
{Continuing Calibration)

- The resolution of each peak must not exceed 5Kev. (Continuing Calibration)
Calibration Beta Spectrometry

- Check source count - rates must be within three standard deviations of the mean. {Continuing
Calibration)

- The calibraticn efficiency must be +1G% of the previous calibration. (Initial Calibration)
B Calculated efficiency for each detector used must be greater than 15%. (Initial Calibration)

All Associated instrument calibrations for both beta and gamma spectrometry were well within acceptance
limits at all times.
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BETA SPECTROMETRY RECOVERY STANDARD

A racovery standard (Lead-210) is evaluated to check chemical recovery or yield. Recovery of this
standard must be between 40 and 100 percent to demonstrate that the system was operating in a
controlled manner. All associated data is rejected if the allowable recovery limit is not met.

All recovery standards observed for samples and method blanks were well within acceptance limits.

MATRIX SPIKE/MATRIX SPIKE DUPLICATE

The matrix spike and matrix spike duplicate (MS/MSD) are generated tc determine the precision and
accuracy of the analytical procedure in a given matrix. This information may be used to qualify data.

Sample LDW-Sg6-25-27 was analyzed as a MS/MSD for beth Pb-210 and Cs-137. Precision and
accuracy indicators were favorable and found to be within the guidelines established in the project QAPP
in all cases.

LABORATORY CONTROL SAMPLE

A laboratory contro! sample (LCS) was processed at the frequency specified in the Project QAPP (one for
each group of twenty samples processed). Observed recoveries of LCSs for both Pb-210 and Cs-137
were well within the acceptance range {85-115%) per the TPR-80.

FIELD DUPLICATE

Field duplicates are collected at a frequency of one per twenty field samples or a minimum of one per
sample delivery group. Acceptable precision for results obtained for the field duplicate pair is +/- 30%
relative percent difference.

Samples LDW-5g6-5-7 and LDW-Sg6-5-7FD comprise the field duplicate pair associated with this SDG.
Al field duplicate precision values associated with the samples contained in this report were well within the
specifications defined in the Sediment Transport Project QAPP and described above with one exception.
The calculated relative percent difference value for Cs-137 is 34.7%. However, because the mean
difference between Cs-137 results for the pair is less than 3, qualification of sample results is not
necessary per TPR-80.

OTHER QC DATA OUT OF SPECIFICATION

None.

SYSTEM PERFORMANCE AND OVERALL ASSESSMENT

QOverall the laboratory data generated met the project goals and QC criteria as defined in the Sediment
Transport Project QAPP.

PROBLEMS WITH ANALYSIS NOTED IN CASE NARRATIVES

None.
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DEFINITIONS OF DATA QUALIFIER {VALIDATION) FLAGS USED IN THIS REPORT

Flag Definition

u The analysis was performed, but no radioactivity was detected (i.e., the radioanalytical
result was not statistically positive at the 95% confidence level and/ar the result was
below its MDA). The "U" qualifier flag is also applicable to any result reported as zero (0)
(+/- an associated uncertainty).
NQTE: The radionuclide is not considered to be present in the sample

Ud The analysis was performed and a statistically positive result was reported at the 95%
confidence interval. However, the result is highly questionable (false positive) due to
analytical and/or laboratary quality control anomaties. The use of such a result is strongly
discouraged. Analytical and quality control anomalies include such items as; significant
blank contamination, known photopeak interferences and/or photopeak resolution
problems, known matrix interferences, unacceptable laboratory control sample
recoveries, serious instrument calibration problems, improper sample preservation, etc.
NOTE: The radionuclide may or may not be present in the sampie and the result is
considered highly questionable,

J The analysis was performed and radioactivity was detected (i.e., the radioanalytical result
is statistically positive at the 95% confidence level and is above its MDA). However, the
result is questionable due to analytical and/or laboratory quality control anomalies and
should, therefore, be used only as an estimated (approximated) quantity. Analytical
and/or quality control anomalies include such items such as; laboratory duplicate
imprecision, unsatisfactory analytical yields, insufficient laboratory controi sample
recoveries, unacceptable PE sample results, instrument calibration problems, improper
sample preservation, etc.

NOTE: The radionuclide is considered to be present in the sample, but the result may not
be an accurate representation of the amount of activity actually present in the sample.

R The analysis result is unusable and was rejected due to severe analytical and/or quality

control problems. NOTE: The radionuclide may or may not be present and the result is
known to be inaccurate or imprecise.
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Laboratory Data With Qualifiers Added
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MASS SPEC SERVICES Report Date:]  02/24/05
Windward Environmental LLG P.O. Box 163, Orangeburg, NY 10962 MSS No.: Pb0O75
200 West Mercer Strest Report of Analysis Project:| 04-08-06-23
Seattle, WA 58119 LDW Group
Sediments Date Rec'd:|  12/30/04
Attn: Tad Deshler B Task Supervisor: H. Jeter
- re
Core LDW-3g6  collected 12/22/04 - b.'f,;‘a* i
Radiometric Results in pCj / g dry
Collection el %7 Beta Gamma
MSS No. Identity Comment Time Pb-210 Cs-137 Count Count
Pb0075-1 LDW-Sg6-C-1 8:40 1.024£0.17  0083+0.041  02/12/05 02117105
PL0075-2 LDW-SgB-5-7 8:52 063016 006910028 02/12/05 0219105
Ph0075-3 LDW-8g6-5-7 FD Field Dupiicate §.52 072017 00980050 02/12/05 02/16/05
Pb0Q75-4 LDW-5g6-10-11 8:59 079016 02010080 02112105 02/19/05
Pb0075-5 LDW-5g6-15-16 9:05 069+020 .0.072+0.054 02/12/05 02/20/05
Pb0075-6 LDW-5g6-20-21 912 033+0.14 0.114+£0.059 02/12/05 02/17/05
Pb0078-7 LDW-8g6-25-27 e21 0568+023 01860072 0212/05 02/20/05
Pb0075-8 LDW-8gB-25-27 MS Matrix Spike 921 1110+ 051 2817 £0.40 02/12/05 02i21/05
Pb0075-9 LDW-5g8-25-27 MSD Matrix Spike Duplicate a1 1103+ 048 2890+034 02186/05 02M17/05
PLO075-10 LDW-5g6-30-31 8:28 078+019 0224+0.080 02/16/05 02/21/05
Pb0075-11 LDW-5g6-35-36 9:34 0.50+0.19 0.133+0.070 02/16/05 02/16/05
Pb0075-12 LDW-8g6-40-41 9:40 ce5+0156 01880071  02/12/05 02/18/05
Pb0075-13 LDW-5g6-45-46 9:47 0.85£013 0.160+0.056  02/12/05 02/16/05
Pb0075-14 LDW-5g6-50-51 10:01 062+015 01580056 02/12/05 02/15/05
Pb0075-15 LDW-5g6-55-56 10:07 036015 0.160+0.07V8 02/12/05 02/18/05
Pb0075-16 LDW-S¢6-60-61 1011 +02240.17 0113+ 0053  02/16/05 02/19/05
Pb0075-17 LDW-5g6-65-66 10:18 0481017 0.119+£0.052 02/16/05 02/21/05
Pb0075-18 LDW-S¢6-70-71 10:25 0.30+0.16 0.083+0.046 02/16/08 02/15/05
PLCO75-18 LDW-8g6-75-76 10:34 0.50+0.14 0174 +£0.084  02/12/08 02/139/08
Pb0G75-20 LDW-5g6-80-51 10:45 0.48+0.16 0.133+£0.074  02/12/05 02/15/08
Pb0075-21 LDW-Sg6-80-81 MR Matrix Replicate 10:46 037014 01560081 02/12/05 02/17/05
Matrix Spike Expected Values: Pb-210  10.95 pCifg spike + (0.58 £ 0.23) from matrix = 11.62+0.23 pCifg
Cs-137  27.46 pCifg spike + (0.20 £ 0.07) from mafrix = 2766 1 0.07 pCifg

Target Detaction Limits:

Tolerances are 2 sigma counting uncertainties.

Detection limits are at the 4.65 sigma level.

Ph-210 0.2 pCifg dry
Cs-137 0.2 pCi/g dry

Bismuth Beta Counting Method
Gamma Spectral Analysis %;/ /
_\77?% //ﬁ_

Hewitt W. Jeter’
s
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RADIOLOGICAL DATA ASSESSMENT NARRATIVE

SITE: LDW Rl Sediment Transport
LABORATORY: Mass Spec Services
SAMPLE DELIVERY GROUP: Sg7

This sample delivery group consists of the following soil samples.

LDW-Sg7-0-1

LDW-8g7-5-6

LDW-5g7-10-11

LDW-5g7-15-16

LDOW-Sg7-20-21

LDW-Sg7-25-26

LDW-Sg7-30-31

1 DW-5g7-35-37

LDW-5g7-35-37FD

LOW-5g7-40-41

LDW-Sg7-45-46

LDW-8g7-50-51

LDW-Sg7-55-57

LOW-Sg7-60-61

LDW-Sg7-65-66

|.DW-8g7-70-71

LDW-8g7-75-T6

LDW-8g7-80-81

Samples described above were analyzed via Beta and Gamma Specirometry to determine the
concentrations of Lead 210 and Cesium 137 respectively in sediment.

Project specific QA objectives, as well as TPR80 (Idahe National Engineering and Environmental
Laboratory Sample Management Office Technical Procedure for Radticanalytical Data validation, TPR-80,
Rc V.2, May, 1997.

All data are valid and acceptable except those analytes which have been qualified as described in the
attached glossary. All data gualification related to this group of samples is detailed on the attached
sheets.

Major Data Quality Issues

None.

Minor Data Quality Issues
None.
All data users should note two facts. First, the "R" flag means that the associated value is unusable due to

significant QC problems, the data is invalid and provides no information as to whether the compound is
present or not, "R" values should not appear on any data tables even as a last resort.

Lastly, no analyte concentration, even if it passed all QC tests, is guaranteed to be accurate. Strict QC
serves to increase confidence in data but any value potentially contains error.
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HOLDING TIME

The amount of an analyte can change with time due to chemical instability, degradation, volatilization, etc.
If the specified holding time is exceeded the data may not be valid.

The analyses performed on samples in this sample delivery group were all done within the holding time
defined within the Sediment Transport Quality Assurance Project Plan and TPR-80 documents.

BLANK CONTAMINATION

Guality assurance blanks, method, trip, field, or rinse blanks are prepared 1o identity any contamination,
which may have been intraduced into the samples during preparation or field activity. Method blanks
measure lab contamination. Trip blanks measure cross contamination during shipment. Field and rinse
blanks measure cross ¢ontamination during field operations.

Trip, field, or rinsate blanks are not required for radiochemical analyses during the Sediment Transport
Project, per QAPP.

Method Blank

No positive identifications of radiclogical target analytes were observed in corresponding methad blanks
for Pb-210 or Cs-137 above the laboratory-reporting limit.

CALIBRATION

Satisfactory instrument calibration is established to ensure that the instrument is capable of producing
acceptable quantitative results. The initial callbration efficiency demonstrates that the instrument is
capable of giving acceptable performance. The continuing calibration verifies that the instrument is giving
satisfactory weekly performance.

Calibration Gamma Spectrometry

- Efficiency of selected energies must be within three standard deviations of the mean.
{Continuing Calibration})

- The resolution of each peak must not exceed 5Kev. (Continuing Calibration)
Calibration Beta Spectrometry

- Check source count - rates must be within three standard deviations of the mean. (Continuing
Calibration)

- The calibration efficiency must be +10% of the previous calibration. (Initial Galibration)
- Calculated sfficiency for each detector used must be greater than 15%. (Initial Calibration}

All Associated instrument calibrations for both beta and gamma spectrometry were well within acceptance
limits at all times.
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BETA SPECTROMETRY RECOVERY STANDARD

A recovery standard (Lead-210) is evaluated to check chemical recovery or yield. Recovery of this
standard must be between 40 and 100 percent to demonstrate that the system was operating in a
controlled manner. All associated data is rejected if the allowable recovary limit is not met.

All recovery standards observed for samples and method blanks were well within acceptance limits.

MATRIX SPIKE/MATRIX SPIKE DUPLICATE

The matrix spike and matrix spike duplicate (MS/MSD) are generated to determine the precision and
accuracy of the analytical procedure in a given matrix. This information may be used to qualify data.

Sample LDW-Sg7-55-57 was analyzed as a MS/MSD for both Pb-210 and Cs-137. Precision and
accuracy indicators were favorable and found to be within the guidelines established in the project QAPP
in all cases.

LABORATORY CONTROL SAMPLE

A laboratory control sample (LCS) was processed at the frequency specified in the Project QAPP (one for
each group of twenty samples processed). Observed recoveries of LCSs for both Pb-210 and Cs-137
were well within the acceptance range (85-115%) per the TPR-80.

FIELD DUPLICATE

Field duplicates are collected at a frequency of one per twenty field samples or a minimum of one per
sample delivery group. Acceptable precision for results obtained for the fieid duplicate pair is +/- 30%
relative percent difference.

Samples LDW-Sg7-35-37 and LDW-8g7-35-37FD comprise the field duplicate pair associated with this
SDG. All field duplicate precision values associated with the samples contained in this report were well
within the specifications defined in the Sediment Transport Project QAPP and described above.

OTHER QC DATA OUT OF SPECIFICATION

None.

SYSTEM PERFORMANCE AND OVERALL ASSESSMENT

Overall the laboratory data generated met the project goals and QC criteria as defined in the Sediment
Transport Project QAPP.

PROBLEMS WITH ANALYSIS NOTED IN CASE NARRATIVES

None.,
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DEFINITIONS OF DATA QUALIFIER (VALIDATION) FLAGS USED IN THIS REPORT

Flag Definition

U The analysis was performed, but no radioactivity was detected (i.e., the radioanalytical
result was not statistically positive at the 35% confidence level and/or the result was
below its MDA). The “U" qualifier flag is also applicable to any result reported as zero (0)
(+/- an associated uncertainty).
NOTE: The radionuchide is not considered to be present in the sampfe

uJ The analysis was performed and a statistically positive result was reported at the 95%
confidence interval. However, the result is highly questionable (false positive) due 1o
analytical and/for laboratory quality control anomalies. The use of such a result is strongly
discouraged. Analytical and quality control anomalies inciude such items as; significant
blank contamination, known photopeak interferences and/or photopeak resolution
problems, known matrix interferences, unacceptable laboratory control sample
recoveries, serious instrument calibration problems, improper sample preservation, etc.
NOTE: The radionuclide may or may not be present in the sample and the result is
considered highly questionable.

J The analysis was performed and radioactivity was detected (i.e., the radioanalytical result
is statistically positive at the 95% confidence level and is above its MDA). However, the
result is questionable due to analytical and/or laboratory quality control anomalies and
should, therefare, be used only as an estimated {approximated) quantity. Anaiytical
and/or quality control anomalies include such items such as; laboratory duplicate
imprecision, unsatisfactory analytical yields, insufficient laboratory control sample
recoveries, unacceptable PE sample results, instrument calibration problems, improper
sample preservation, etc.

NQTE: The radionuciide is considered to be present in the sample, but the result may not
be an accurate raprasentation of the amount of activity actually present in the sample.

R The analysis result is unusable and was rejected due to severe analytical and/or quality

control problems. NOTE: The radienuclide may or may not be present and the result is
known to be inaccurate or imprecise.
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Laboratory Data With Qualifiers Added
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MASS SPEC SERVICES Report Date:|  03/10/05
Windward Envirenmental LLC P.0. Box 163, Orangeburg, NY 10862 MSS No.: Pb0076
200 West Mercer Street Report of Analysis Project:| 04-08-05-23
Seattle, WA 98119 LDW Group
Sediments Date Rec'd:|  12/30/04
Attn: Tad Deshler Task Supervisor: H. Jeter
Core LDW-Sg7  collected 12/16/04
P | »/xtjfy/
Radiometric. Results in pCi/ g ¢
Collection Pl 5o Pws Beta Gamma
MSS No. Identity Comment Time Pb-210 Cs-137 Count Count
Pb0078-1 LDW-8g7-0-1 13.00 0.80+0.13 011520049 02/18/05 03/05/05
Pb0076-2 LDW-3g7-5-6 13:18 053+0.12 01340058 02/18/05 03/03/05
PLO076-3 LDW-8g7-10-11 13:35 0.56+£0.11 011910041 02/18/05 03/05/08
PB0076-4 LDW-Sg7-15-16 13.57 060+0.11 019810085 02/18/05 03/05/08
PL0078-5 LDW-8g7-20-21 14:25 045+010 0096+0038 02/18/05 03/05/08
Pb0076-6 LDW-Sg7-25-26 14.41 0.42+0.09 0.085+0041 02/18/C5 03/06/05
Pb0078-7 LDW-8g7-30-31 14:55 039011 012510041 02/18/05 02/27/05
Pb0076-8 LDW-Sg7-35-37 16:12 041+009 0.118+0.03C 02/18/05 03/06/05
PbHOO76-9 LDW-8g7-35-37 FD Field Duplicate 16:12 0.37+£008 0.120+0.031 02/18/05 03/06/05
Pb0O76-10 LDW-Sg7-40-41 15:32 040011 015510042 02/18/05 03/08/05
Pb0O78-11 LDW-5g7-45-46 16:00 0.32+009 011020041 02/18/05 02/27/05
Pb0076-12 LDW-5g7-50-51 16:12 026008 009940041 02/19/05 03/07/05
Pb0076-13 LDW-Sg7-55-67 16:24 025£011 008040044 02/19/05 03/06/05
Pb0078-14 LDW-8g7-55-57 M8 Matrix Spike 16:24 12.16+£048 2572+0.31 02/19/05 03/04/05
Pb0076-15 LDW-Sg7-55-57 M3D Matrix Spike Duplicate 16:24 12.97 £ 057 2326+033 02/19/05 03/02/05
PbOO76-16 LDW-8g7-60-61 16:43 028010  0.105+0.032 02/19/05 03/07/05
Pb0076-17 LDW-3g7-65-66 17:09 0361013 \ 0.218+0.054  02/19/05 02/28/05
PbOO78-18 LDW-8g7-65-66 MR Matrix Replicate 17:00 041014 "0.303:0.073 02/19/05 03/06/05
Ph0Q76-19 LDW-5g7-70-71 17:13 029+013 0.326+0.040 02/19/05 03/08/05
PbOO7E-20 LDW-8g7-75-76 17:25 024+010 0.307 £0.055  02/19/05 03/07/05
Pb0076-21 LDW-8g7-80-81 17:37 033+011 0.382+0.053 02/19/05 03/06/05
Matrix Spike Expected Values: Pb-210  12.35 pCifg spike + {0.25+ C.11) from matrix = 12.60+0.11 pCifg
Cs-137 2387 pCi/g spike + (0.08 £ 0.04) from matrix = 23.75£0.04 pCily

Target Detection Limits:

Teolerances are 2 sigma counting uncertainties.
Deiection limits are at the 4. 66 sigma level.

Pb-210 0.2 pCi/g dry
Cs-137 0.2 pCi/g dry

Bismuth Beta Counting Method

Gamma Spectral Analysis /'
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RADIOLOGICAL DATA ASSESSMENT NARRATIVE

SITE: LDW RI Sediment Transport
LABORATORY: Mass Spec Services
SAMPLE DELIVERY GROUP: Sg8

This sample delivery group cansists of the following soil samples:

LDW-5g8-0-1

LDW-Sg8-5-6

LDW-Sg8-10-11

LDW-Sg8-15-17

LDW-Sg8-15-17FC

LDW-5g8-20-21

LDW-5¢8-25-26

LDW-5g8-30-31

LOW-5¢8-35-36

LDW-Sg8-40-42

LOW-Sg8-45-46

LDW-5g8-50-51

LDW-Sg8-55-56

LOW-5g8-60-61

LDW-Sg8-65-66

LDW-5¢8-70-71

LDW-Sg8-75-78

LDW-Sg8-80-81

Samples described above were analyzed via Beta and Gamma Spectrometry to determine the
concentrations of Lead 210 and Cesium 137 respectively in sediment.

Praject specific QA objectives, as well as TPRB0 (Idaho National Engineering and Environmentat
Laboratory Sample Management Office Technical Procedure for Radtioanalytical Data validation, TPR-80,
Rc V.2, May, 1997.

All gata are valid and acceptable except those analytes which have been qualified as described in the
attached glossary. All data qualification related to this group of samples is detailed on the attached
sheets.

Major Data Quality Issues

None.

Minor Data Quality Issues

None.

Adl data users should note two facts. First, the "R" flag means that the associated vaiue is unusable due to
significant QC problems, the data is invalid and provides no information as to whether the compound is

present or not. "R" values shoukd not appear on any data tables even as a last resort.

Lastly, no analyte concentration, even if it passed all QU tests, is guaranteed to be accurate. Strict QC
serves to increase confidence in data but any value potentially contains error.

Date: S -5
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HOLDING TIME

The amount of an analyte can change with time due to chemical instability, degradation, volatilization, etc.
If the specified holding time is exceeded the data may not be valid.

The analyses performed on samples in this sample defivery group were all done within the holding time
defined within the Sediment Transport Quality Assurance Project Plan and TPR-80 documents.
BLANK CONTAMINATION

Quality assurance blanks, method, trip, field, or rinse blanks are prepared to identify any contamination,
which may have been introduced into the samples during preparation or field activity. Method blanks
measure lab contamination. Trip blanks measure cross contamination during shipment. Field and rinse

blanks measure cross contamination during field operations.

Trip, field, or rinsate blanks are not required for radiochemica! analyses during the Sediment Transport
Project, per QAPP.

Method Blank

No positive identifications of radiclagical target analytes were observed in corresponding method blanks
for Pb-210 or Cs-137 above the laboratory reporting limit in associated method blanks.

CALIBRATION

Satisfactory instrument calibration is established to ensure that the instrument is capable of producing
acceptable quantitative results. The initial calibration efficiency demonstrates that the instrument is
capable of giving acceptable performance. The continuing calibration verifies that the instrument is giving
satisfactory weekly performance.

Calibration Gamma Spectrometry

- Efficiency of sefected energies must be within three standard deviations of the mean.
(Continuing Calibration)

- The resoclution of each peak must not exceed SKev. (Continuing Calibration)
Calibration Beta Spectrometry

- Check source count - rates must be within three standard deviations of the mean. (Gontinuing
Calibration}

- The calibration efficiency must be +10% of the previous calibration. (Initial Calibration)
- Calculated efficiency for each detector used must be greater than 15%. (Initial Calibration)

All Associated instrument calibrations for both beta and gamma spectrometry were well within acceptance
limits at all times.
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BETA SPECTROMETRY RECOVERY STANDARD

A recovery standard (Lead-210) is evaluated to check chemical recovery or yield. Recovery of this
standard must be between 40 and 100 percent to demonstrate that the system was operating in a
conirelled manner. All associated data is rejected if the allowable recovery limit is not met.

Al recovery standards observed for samples and method blanks were well within acceptance limits.

MATRIX SPIKE/MATRIX SPIKE DUPLICATE

The matrix spike and matrix spike duplicate (MS/MSD} are generated to determine the precision and
accuracy of the analytical procedure in a given matrix. This information may be used to gualify data.

Sampie LDW-Sg8-40-42 was analyzed as a MS/MSD for both Pb-210 and Cs-137. Precision and
accuracy indicators were favorable and found to be within the guidelines established in the project QAPP
in all cases.

LABORATORY CONTROL SAMPLE

A iaboratory control sample {LCS) was processed at the frequency specified in the Project QAPP (one for
each group of twenty samples processed). Observed recoveries of LCSs for both Pb-210 and Cs-137
were well within the acceptance range (85-115%) per the TPR-80.

FIELD DUPLICATE

Field duplicates are collected at a frequency of ane per twenty field samples or a minimum of one per
sample delivery group. Acceptable precision for results obtained for the field duplicate pair is +/- 30%
relative percent difference.

Samples LDW-5g8-15-17 and LDW-S5g8-15-17FD comprise the field duplicate pair associated with this
SDG. All field duplicate precision values associated with the samples contained in this report were well
within the specifications defined in the Sediment Transport Project QAPP and described above.

OTHER QC DATA OUT OF SPECIFICATION

None.
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SYSTEM PERFORMANCE AND OVERALL ASSESSMENT

Overall the laboratory data generated met the project goals and QC criteria as defined in the Sediment
Transport Project QAPP.

PROBLEMS WITH ANALYSIS NOTED IN CASE NARRATIVES

Sample LDW-Sg8-60-61 was analyzed as a laboratory duplicate. Generally speaking, precision
demanstrated between sach of the duplicate analyses is acceptable.

However, the Pb-210 result is a non-detection (<0.26 pCi/g) in the sample which is slightly higher than the
target detection limit of 0.2 pCifg, caused by relatively low sample weight and chemical yield. The matrix
replicate at this depth exhibits a positive result of comparable magnitude. When counting near the
detection limit, tolerances of the measurements become large and there is a 5% probability of false
detection and a 5% probability of false non-detectian.
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DEFINITIONS OF DATA QUALIFIER (VALIDATION) FLAGS USED IN THIS REFORT

Flag Definition

U The analysis was performed, but no radioactivity was detected (i.e., the radioanalytical
result was not statistically positive at the 95% confidence level and/or the result was
below its MDA). The *U” qualifier flag is also applicable to any result reported as zero (0)
(+/- an associated uncertainty).
NOTE: The radionuciide is not considered to be present in the sample

uJ The analysis was perfarmed and a statisticaily positive result was reported at the 95%
confidence interval. However, the result is highly questionable {false positive) due to
analyticai and/or laboratory quality control anomalies. The use of such a result is strongly
discouraged. Analytical and quality control anomalies include such items as; significant
blank contamination, known photopeak interferences and/or photopeak resolution
problems, known matrix interferences, unacceptable laboratory control sample
recoveries, serious instrument calibration problems, improper sample preservation, etc.
NOTE: The radionuctide may or may not be present in the sample and the result is
considered highly questicnable.

J The analysis was performed and radioactivity was detected (i.e., the radioanalytical result
is statistically positive at the 95% canfidence level and is above its MDA). However, the
result is questionable due to analytical and/or laboratory quality control anomalies and
should, therefore, be used only as an estimated {approximated} quantity. Analytical
and/or guality control anomalies include such items such as; (aboratory duplicate
imprecision, unsatisfactory analytical yields, insufficient laboratory control sampie
recoveries, unacceptable PE sample results, instrument calibration problems, improper
sample preservation, etc.

NOTE: The radionuchide is considered to be present in the sample, but the result may not
be an accurate representation of the amount of activity actually present in the sample.

R The analysis result is unusable and was rejected due to severe analytical and/or quality
control problems. NOTE: The radionuclide may or may not he present and the result is
known to be inaccurate or imprecise.



Laboratory Data With Qualifiers Added
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MASS SPEC SERVICES Report Date:|  03/15/05
wWindward Environmental LLC P.O. Box 163, Orangeburg, NY 10962 MSS No.: PbOOTY
200 West Mercer Streat Report of Analysis Project:| 04-08-06-23
Seattle, WA 98119 LOW Group

Sediments Date Rec'd:[  12/30/04
Afttri: Tad Deshler Task Supervisor: H. Jeter
Core LDW-Sg8  collected 12/21/04
Radiometqc Results in pCi/ g dry
Collection  “-* 'l ;1 - Beta Gamma
MSS No. Identity Comment Time Pb-210 7 Cs-137 Count Count

Pb0077-1 LDW-Sg8-0-1 10:53 0.51+0.14 < 0.050 02/26/05 03/09/05
Pb0O77-2 LDW-Sg8-5-6 11:00 0.31£0.10 < 0.044 02/26/05 03/10/05
Pb0O077-3 LDW-Sg8-10-11 11:06 0.22+0.08 <0.048 02/26/05 03/11/05
Pb00O77-4 LOW-8gB-15-17 11:13 0.22 £ 0.09 <0.058 02/26/05 03/11/08
PHO0O77-6 LDW.SgB-15-17 FD Field Duplicate 11:13 0.29+0.09 < 0.044 02/26/05 03/07/08
PBO077-6 LDwW-Sg8-20-21 11:18 0.30+0.11 < 0.041 02/26/05 03/10/05
Pb0077-7 LDW-8g8-25-26 11:27 0.31+0.10 < 0.047 02/26/05 0311005
Pb0077-8 LDW-5g8-30-31 11:34 0.23+0.09 < 0.036 02/26/05 03/10/05
Pb00O77-9 LDW-5g8-35-36 11:40 050+ 012 <0.048 02/26/05 03/04/05
PbOO77-10 LDW-Sg8-4042 11:46 035014 < 0.065 02/26/05 03/06/05
Pb0077-11 LOW-Sg8-4042 M5 Matrix Spike 11:46 12082050 24.0310.29 02/26/05 02124105
Pb0O77-12 LDW-Sg8-40-42 MSD Matrix Spike Duplicate 11:46 1080045 23401035 02/26/05 03/02/05
Pb0077-13 LDW-Sg8-45-46 11:53 032011 < 0.043 02/26/05 03/03/05
Pb0077-14 LDW-8g8-50-51 12:50 025+008 < 0.038 02/26/05 03/09/05
£DO077-15 LDW-Sg8-55-56 12:56 0.36+0.13 < 0.049 02/26/05 03/09/05
Pb0077-18 LDW-Sg8-60-81 13:02 <026 < 0.045 02/26/05 02/24/05
Pb0077-17 LDW-Sg8-60-61 MR Matrix Replicate 13:02 0.29+0.14 <0.084 02/26/05 03/09/05
PbQO77-18 LDW-Sg8-65-66 13:08 0.40+0.14 <0.042 02/26/05 03/11/05
Pb0077-1% LDW-SgB-70-71 1314 0.23+0.11 < 0.044 02/26/05 03/08/05
PbQO77-20 LDW-5g8-75-78 13:20 0.50+ 0.14 «0.028 02/26/05 03/12/05
Pb0077-21 LDW-Sg8-80-81 13:26 0.28x 0.1 < 0.036 02/26/05 03/03/05

Matrix Spike Expected Values: Pp-210  11.20 pCi/g spike + (0.35 £ 0.14) from matrix = 1155 £ 0.14 pCifg

Cs-137  23.00 pCi/g spike + (no contribution from matrix) = 2300 pGilg

K

Target Detection Limits:

Tolerances are 2 sigma counting uncertainties.

Detection limits are at the 4 68 sigma level.

Pb-210 0.2 pCi/g dry
Cs-137 0.2 pCifg dry

Bismuth Beta Counting Method
Gamma Spectral Analysis

7 /7?7 7.

Hewitt W. Jeter
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RADIOLOGICAL DATA ASSESSMENT NARRATIVE

SITE: LDW RI Sediment Transport
LABORATORY: Mass Spec Services
SAMPLE DELIVERY GROUP: Sg9

This sample delivery group censists of the follewing soil samples:

LDW-8g9-0-1 LDW-Sg9-5-6 LDW-5ga-10-11 LDW-5g8-15-16 LDW-Sg9-20-22
LDW-8g9-20-22FD LDW-8g9-25-26 LDW-5¢9-30-31 LDW-5g9-35-36 LDW-5g8-40-41
LDW-Sg9-45-46 LDW-Sg9-50-51 LDW-509-55-58 LDW-Sg9-60-62 LDW-5g9-65-66
LDW-8g9-70-71 LDW-5g9-75-7¢ LDW-Sg9-80-81

Samples described above were analyzed via Beta and Gamma Spectrometry to determine the
concentrations of Lead 210 and Cesium 137 respectively in sediment.

Project specific QA objectives, as well as TPRBO (Idaho National Engineering and Environmental
Laboratory Sample Management Office Technical Procedure for Radtioanalytical Data validation, TPR-80,
RAc V.2, May, 1997

All data are valid and acceptable except those analytes which have been qualified as described in the
attached glossary. All data qualification related to this group of samples is detailed on the attached
sheets.

Major Data Quality Issues

Nane.

Minor Data Quality Issues

None.

All data users should note two facts. First, the "R" flag means that the associated value is unusable due to
significant QC problems, the data is invalid and provides no information as to whether the compound is

present or not. "R" values should not appear on any data tables even as a last resort.

Lastly, no analyte concentration, even if it passed all QC tests, is guaranteed to be accurate. Strict QC
serves to increase confidence in data but any value potentially contains error.

Date : Serg—04

ental Scientist/Director
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HOLDING TIME

The amount of an analyte can change with time due to chemical instability, degradation, voiatilization, etc.
If the specified holding time is exceeded the data may not be valid.

The analyses performed on samples in this sample delivery group were all done within the holding time
defined within the Sediment Transport Quality Assurance Project Plan and TPR-80 documents.

BLANK CONTAMINATION

Quality assurance blanks, method, trip, field, or rinse blanks are prepared to identify any contamination,
which may have been introduced into the samples during preparation or field activity. Method blanks
measure lab contamination. Trip blanks measure cross contamination during shipment. Field and rinse

blanks measure crass contarmination during field operations.

Trip, field, or rinsate blanks are not required for radiochemical analyses during the Sediment Transport
Project, per QAPP.

Method Blank

No positive identifications of radiclogical target analytes wera cbserved in corresponding method blanks
for Pb-210 or Cs-137 above the laboratory-reporting fimit.

CALIBRATION

Satisfactory instrument calibration is established to ensure that the instrument is capable of producing
acceptable quantitative results. The initial calibration efficiency demonstrates that the instrument is
capable of giving acceptable performance. The continuing calibration verifies that the instrument is giving
satisfactory weekly performance.

Calibration Gamma Spectrometry

- Efficiency of selected energies must be within three standard deviations of the mean.
{Continuing Calibration)

- The resolution of each peak must not exceed 5Kev. (Continuing Calibration)
Calibration Beta Spectrometry

- Check source count - rates must be within three standard deviations of the mean. (Continuing
Calibration)

- The calibration efficiency must be +10% of the previous calibration. (Initial Calibration)
- Calculated efficiency for each detector used must be greater than 15%. (Initial Calibration)

All Associated instrument calibrations for both beta and gamma spectrometry were well within acceptance
limits at ali times.
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BETA SPECTROMETRY RECOVERY STANDARD

A recovery standard (Lead-210) is evaluated to check chemical recovery or yield. Recovery of this
standard must be between 40 and 100 percent to demonstrate that the system was operating in a
controlled manner. All associated data is rejected if the allowable recovery limit is not met.

All recovery standards observed for samples and method blanks were well within acceptance limits.

MATRIX SPIKE/MATRIX SPIKE DUPLICATE

The matrix spike and matrix spike duplicate (MS/MSD) are generated to determine the precision and
accuracy of the analytical procedure in a given matrix. This information may be used to qualify data.

Sample LDW-5g9-60-62 was analyzed as a MS/MSD for both Pb-210 and Cs-137. Precision and

accuracy indicators were favorable and found to be within the guidelines established in the project QAPP
in all cases.

LABORATORY CONTROL SAMPLE

A laboratory contrel sample (LCS) was processed at the frequency specified in the Project QAPP (one for
each group of twenty samples processed). Observed recoveries of LCSs for both Pb-210 and Cs-137
were well within the acceptance range (85-115%) per the TPR-80.

FIELD DUPLICATE
Field duplicates are collected at a frequency of one per twenty field samples or a minimurm of cne per

sample delivery group. Acceptable pracision for results obtained for the field duplicate pair is +/- 30%
relative percent difference.

Samples LDW-8g9-20-22 and LDW-5g3-20-22FD comprise the field duplicate pair associated with this

SDG. Alifield duplicate precision values associated with the samples contained in this report were well

within the specifications defined in the Sediment Transport Project QAPP and described above with one
exception. The calculated relative percent difference value for Pb-210 is 34.5%. However, because the
mean difference between Pb-210 results for the pair is less than 3, qualification of sample results is not

necessary per TPR-80.

OTHER QC DATA OUT OF SPECIFICATION

None.

SYSTEM PERFQRMANCE AND OVERALL ASSESSMENT

Overall the laboratory data generated met the project goals and QC criteria as defined in the Sediment
Transport Project QAPP,
PROBLEMS WITH ANALYSIS NOTED IN CASE NARRATIVES

None.
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DEFINITIONS OF DATA QUALIFIER (VALIDATION) FLAGS USED IN THIS REPORT

Flag Definition

u] The analysis was performed, but no radioactivity was detected (i.e., the radioanalytical
result was not statistically positive at the 95% confidence level and/or the result was
below its MDA). The "U" qualifier flag is also applicable to any result reported as zero (0)
{+/- an associated uncertainty).
NOTE: The radionuclide is not considered to be present in the sample

UdJ The analysis was performed and a statistically positive result was reported at the 95%
confidence interval. However, the result is highly questionable (false positive) due to
analytical and/or laboratory quality control anomalies. The use of such a result is strongly
discouraged. Analytical and quality control anomalies include such items as; significant
blank contamination, known photopeak interferences and/or photopeak resolution
problems, known mairix interferences, unacceptable laboratory control sample
recavaries, serious instrument calibration problems, improper sample preservation, etc.
NOTE: The radionuciide may or may not be present in the sample and the result is
considered highly questionable.

J The analysis was performed and radioactivity was detected (i.e., the radivanalytical result
is statistically positive at the 95% confidence level and is above its MDA}. However, the
result is questionable due to analytical and/or laboratory quality control anemalies and
should, therefore, be used anly as an estimated (approximated) quantity. Analytical
and/or quality cantrol anomalies include such items such as; laboratory duplicate
imprecision, unsatisfactory analytical yields, insufficient laboratory control sample
recoveries, unacceptable PE sample results, instrument calibration problems, improper
sample preservation, efc.

NOTE: The radionuclide is considered to be present in the sample, but the result may not
be an accurate representation of the amount of activity actually present in the sample.

R The analysis result is unusable and was rejected due to severe analytical and/or quality

control problems. NOTE: The radionuclide may cr may not be present and the result is
known to be inaccurate or imprecise.
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Laboratory Data With Qualifiers Added
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RADIOLOGICAL DATA ASSESSMENT NARRATIVE

SITE: LDW RI Sediment Transport
LABORATORY: Mass Spec Services
SAMPLE DELIVERY GROUP: Sg10

This sample delivery group consists of the following soil samples:

LDW-Sg10-0-1

LDW-Sg10-5-6

LDW-3g10-10-12

LDW-Sg10-10-12FD

LDW-5g10-15-16

LDW-Sg10-20-21

LDW-Sg10-25-26

LDW-8g10-30-31

LDW-Sg10-35-36

LDW-8g10-40-41

LDW-Sg10-45-46

LDW-Sg10-50-51

LDW-8g10-55-56

LDW-8g10-60-61

LDW-8g10-65-66

LDW-Sg10-70-71

LDW-Sg10-75-77

LDW-Sg10-80-81

Samples described above were analyzed via Beta and Gamma Spectrometry to determine the
concentrations of Lead 210 and Cesium 137 respectively in sediment.

Project specific QA objectives, as well as TPR80 {ldaho Nationa) Engineering and Environmental
Laboratory Sample Management Office Technical Procedure for Radtioanalytical Data validation, TPR-80,
Rc V.2, May, 1997,

All data are valid and acceptable except those analytes which have been qualified as described in the
attached glossary. All data qualification related 1o this group of samples is detailed on the attached
sheets.

Major Data Quality Issues

None.

Minor Data Quality Issues
Nong.
All data users should note two facts. First, the "R" flag means that the associated value is unusable due to

significant QC problems, the data is invalid and provides no information as to whether the compound is
present or not. "R" values should not appear on any data tables even as a last resort.

Lastly, no analyte concentration, even if it passed all QC tests, is guaranteed to be accurate, Strict QC
serves to increase confidence in data but any value potentially contains error.
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HOLDING TIME

The amount of an analyte can change with time due to chemical instability, degradation, volatilization, etc.
If the specified holding time is exceeded the data may not be valid.

The analyses performed on samples in this sample delivery group were all done within the holding time
defined within the Sediment Transport Quality Assurance Project Plan and TPR-80 documents.

BLANK CONTAMINATION

Quality assurance blanks, method, trip, field, or rinse blanks are prepared to identify any contamination,
which may have been introduced into the samples during preparation or field activity. Method blanks
measure lab contamination. Trip blanks measure cross contamination during shipment. Field and rinse
blanks measure cross contamination during field operations.

Trip, field, or rinsate blanks are not required for radiochemical analyses during the Sediment Transport
Project, per QAPP.

Method Blank

No positive identifications of radiological target analytes were observed in corresponding method blanks
for Pb-210 or Cs-137 above the laboratory-reporting limit.

CALIBRATION

Satisfactory instrument calibration is established to ensure that the instrumant is capable of producing
acceptable quantitative results. The initial calibration efficiency demonstrates that the instrument is
capable of giving acceptable performance. The continuing calibration verifies that the instrument is giving
satisfactory weekly performance.

Calibration Gamma Spectrometry

- Efficiency of selected energies must be within three standard deviations of the mean.
(Continuing Calibration})

- The resoluticn of each peak must not exceed 5Kev. (Continuing Calibration)
Calibration Beta Spectrometry

- Check source count - rates must be within three standard deviations of the mean. {Continuing
Calibration)

- The calibration efficiency must be +10% of the previous calibration. (Initial Calibration)
- Calculated efficiency for each detector used must be greater than 15%. (Initiat Calibration)

All Associated instrumant calibrations for both beta and gamma spectrometry were well within acceptance
limits at all times.
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BETA SPECTROMETRY RECOVERY STANDARD

A recovery standard (Lead-210) is evaluated to check chemical recovery or yield. Recovery of this
standard must be between 40 and 100 percent to demonstrate that the system was operating in a
controlled manner. All associated data is rejected if the atlowable recovery fimit is not met.

Ali recovery standards observed for samples and method blanks were well within acceptance limits.

MATRIX SPIKE/MATRIX SPIKE DUPLICATE

The matrix spike and matrix spike duplicate (MS/MSD) are generated to determine the precision and
accuracy of the analytical procadure in a given matrix. This information may be used to qualify data.

Sample LDW-Sg10-75-77 was analyzed as a MS/MSD for both Pb-210 and Cs-137. Precision and
accuracy indicators were favorable and found to be within the guidelines established in the project QAPP
in all cases.

LABORATORY CONTROL SAMPLE

A laboratory control sample (LCS) was processed at the frequency specified in the Project QAPP (one for
each group of twenty samples processed). Observed recoveries of LCSs for both Pb-210 and Cs-137
were well within the acceptance range (85-115%) per the TPR-8Q.

FIELD DUPLICATE

Field duplicates are collected at a frequency of one per twenty field samples or a minimum of one per
sample delivery group. Acceptable precision for results obtained for the field duplicate pair is +/- 30%
relative percent difference.

Samples LDW-Sg10-10-12 and LDW-8g10-10-12FD comprise the field duplicate pair associated with this
SDG. All field duplicate precision values associated with the samples contained in this report were well
within the specifications defined in the Sediment Transport Project QAPP and described above.

OTHER QC DATA OUT OF SPECIFICATION

None.

SYSTEM PERFORMANCE AND OVERALL ASSESSMENT

Qverall the laboratory data generated met the project goals and QC criteria as defined in the Sediment
Transport Project QAPP.

PROBLEMS WITH ANALYSIS NOTED IN CASE NARRATIVES

Nane.
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DEFINITIONS OF DATA QUALIFIER (VALIDATION) FLAGS USED IN THIS REPORT

Flag Definition

U The analysis was performed, but no radioactivity was detected (i.e., the radicanalytical
result was not statistically positive at the 95% confidence level and/or the result was
below its MDA). The U qualifier flag is alse applicable to any result reported as zero ()
(+/- an associated uncertainty}.

NQOTE: The radionuclide is not considered to be present in the sample

Ud The analysis was performed and a statisticaily positive result was reported at the 95%
confidence interval. However, the result is highly guesticnable {false positive) due to
analytical and/or laboratory quality control anomalies. The use of such a result is strongly
discouraged. Analytical and quality control anomalies include such items as; significant
blank contamination, known photopeak interferences and/or photapeak resolution
problems, known matrix interferences, unacceptable laboratory control sample
recoveries, serious instrument calibration problems, improper sample preservation, etc.
NQTE: The radionuclide may or may not be prasent in the sample and the resuit is
considered highly questionable.

J The analysis was performed and radioactivity was detected (i.e., the radioanalytical result
is statistically positive at the 95% confidence level and is above its MDA). However, the
result is questionable due to analytical and/or laboratory quality control anomalies and
should, therefore, be used only as an estimated (approximated) quartity. Analytical
and/or quality control anomalies include such items such as; laboratory duplicate
imprecision, unsatisfactory analytical yields, insufficient laboratory control sample
recoveries, unacceptable PE sample results, instrument calibration problems, improper
sample preservation, etc.

NOTE: The radionuclide is considered to be present in the sample, but the resuit may not
be an accurate representation of the amount of activity actually present in the sampie.

R The analysis result is unusable and was rejected due to severe analytical and/or quality
control problems. NOTE: The radionuclide may or may not be present and the result is
known to be inaccurate or imprecise.



Laboratory Data With Qualifiers Added
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MASS SPEC SERVICES Report Date:]  03/30/05
Windward Environmental LLC P.O. Box 163, Orangeburg, NY 10962 MSS No.: Pb0079
200 West Mercer Street Report of Analysis Project:| 04-08-06-23
Seattle, WA 98119 LDW Group
Sediments Date Rec'd:|  12/30/04
Attn: Tad Deshler Task Supervisor: M. Jeter
Core LDW-Sg10  collected 12/20i04
Radiometric.Results in pCi/ gjdry
Collection 5747 - ji- %""J Beta Gamma
MS5 No. Identity Comment Thme Pb-21 Cs-137 Count Count
PB0079-1 LDW-Sg10-0-t 12:55 1.04£0.1€ 0107 10.048 03/19/05 03/23/05
PBO0T7O-2 LDW-5g10-56 13:02 0.93£020 0.125+0.045 03/19/05 03/24/05
Pb0Q79-3 LDW-8g10-10-12 13:08 0.71+£017 0107 £+ 0.043  03/19/05 03/19/05
PB0072-4 LDW-Sg10-10-12 FD Field Duplicate 13:08 064 +016 0096 +0.057 03/19/05 03/23/05
Pb0079-5 LDW-5¢10-15-16 1517 0.54+0.13 0118+ 0.047 03/19/05 03/22/05
Pb0079-6 LDW-5¢10-20-21 13:23 0.38+017 0.15410.034 03/19/05 03/20/05
Pb0079-7 LDW-5¢10-25-26 13:31 055+011 0168+0.047 03/19/05 03/23/05
Pb0079-8 LDW-5g10-30-31 13:38 047 +£014 0212£0.099 03/19/05 03/23/05
Pb0079-8 LDW-5g10-35-36 13:47 0.59£015 01894+0.085 03/19/05 03/22/05
Ph0Q79-10 LDW-8g10-40-41 13:54 035+010 0203+£0.039 03/19/05 03/21/05
Pb0Q79-11 LDW-8g10-45-46 14:00 057+014 022310052 03/19/05 03/24/05
Pb0079-12 L.DW-8g10-50-51 14:10 021+£012 018410054 03/19/05 03/19/05
Pb0079-13 LEW-5g10-55-56 1417 047 £016 014510.072  03/19/05 03/19/05
Pb0079-14 LDW-5g10-60-61 14:27 051+012 015610068 03/19/05 03/20/05
Pb0078-15 LDW-5g10-60-61 MR Matrix replicate 14:27 048+014 0196+£0106 03/19/05 03/18/05
Pb0079-16 LDW-5g10-65-66 14.35 0.38+013 0.167£0.031 03/19/05 03/24/05
Pb0073-17 LDW-5g10-70-71 14:43 061+£015 029010123 03/19/05 03/24/05
Pb0079-18 LDW-3g10-75-77 14:50 051+016 0.213+0038 03/19/05 03/21/05
Pb0079-18 LDW-8g10-75-77 MS Matrix Spike 14:50 1037 +046 2643:033 03/19/05 03/14/05
Pb0078-20 LDW-8g10-75-77 MSD Matrix Spike Duplicate 14:50 11.40£0.51 2653038 03/19/05 03/14/05
Pb0078-21 LDW-5g10-80-81 14:58 0.51+014 0206+0040 03/19/05 03/20/05
Matrix Spike Expected Values: Pb-210  10.56 pCi/g spike + (0.51 £ 0.16) from matrix = 11072018 pCiig
Cs-137  24.96 pCilg spike + (0.21 £ 0.04) from matrix = 2517 £0.04 pCifg

Target Detection Limits:

Tolerances are 2 sigma counting uncertainties.

Detection limits are at the 4.66 sigma level.

Pb-210 0.2 pCifg dry
Cs-137 0.2 pCig dry

Bismuth Beta Counting Method

Gamma Spectral Analysis P /
>

#
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Data Assessment Narrative
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RADIOLOGICAL DATA ASSESSMENT NARRATIVE

SITE: LDW RI Sediment Transport

LABORATORY: Mass Spec Services

SAMPLE DELIVERY GROUP: Sgiibandc

This sample delivery group consists of the following soil samples:

LOW-Sg110-0-2

LDW-5g11b-0-2FD

LDW-S8g11b-5-6

LDW-5g116-10-11

LDW-8g11b-15-16

LDW-8911b-20-21

LDW-Sg11b-25-27

LDW-5g11b-30-31

LDW-Sg11b-35-36

LDW-5g11b-40-41

LDW-Sgi1c-0-1

LDW-Sg11¢-5-6

.DW-8g11c-10-12

LDW-Sg11c-10-12FD

LDW-Sg11c-15-16

LDW-5giic-20-21

LDW-Sgi1c-25-26

LDW-Sg11¢-30-32

Samples described above were analyzed via Beta and Gamma Spectrometry to determinge the
concentrations of Lead 210 and Cesium 137 respectively in sediment.

Project specific QA objectives, as well as TPRBO0 (Idaho National Engineering and Environmental
Laboratory Sample Management Office Technical Procedure for Radtioanalytical Data validation, TPR-80,
Rc V.2, May, 1997.

All data are valid and acceptable except those analytes which have been qualified as described in the
anached glossary. All data qualification related to this group of samples is detailed on the attached
sheets.

Major Data Quality lssues

None.

Minor Data Quality Issues
None.
All data users should note two facts. First, the "R" flag means that the associated value is unusable due to

significant QC problems, the data is invalid and provides no information as to whether the compound is
present or not. "R" values should not appear on any data tables even as a last resort.

Lastly, no analyte concentration, even if it passed all QC tests, is guaranteed to be accurate. Strict QC
serves to increase confidence in data but any value potentially contains error.
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HOLDING TIME

The amount of an analyte can change with time due to chemical instability, degradation, velatilization, etc.
If the specified holding time is exceeded the data may not be valid.

The analyses performed on samples in this sample delivery group were all done within the holding time
defined within the Sediment Transport Quality Assurance Project Plan and TPR-80 documents.

BLANK CONTAMINATION

Quality assurance blanks, method, trip, field, or rinse blanks are prepared to identify any contamination,
which may have been introduced into the samples during preparation or field activity. Method blanks
measure lab contamination. Trip blanks measure cross contamination during shipment. Field and rinse
blanks measure cross contamination during field operations.

Trip, field, or rinsate blanks are not required for radiochemical analyses during the Sediment Transport
Project, per QAPP.

Method Blank

No positive identifications of radiological target analytes were observed in corresponding method blanks
for Pb-210 or Cs-137 above the laboratory-reporting limit.

CALIBRATION

Satisfactory instrument calibration is established to ensure that the instrument is capable of producing
acceptable quantitative results. The initial calibration efficiency demonstrates that the instrument is
capable of giving acceptable performance. The continuing calibration verifies that the instrument is giving
satisfactory weekly performance.

Calibration Gamma Spectrometry

- Efficiency of selected energies must be within three standard deviations of the mean.
{Continuing Calibration)

- The resolution of each peak must not exceed 5Kev. (Continuing Calibration)
Calibration Beta Spectrometry

- Check source count - rates must be within three standard deviations of the mear. (Coatinuing
Calibraticn)

- The calibration efficiency must be +10% of the previous calibration. {Initial Calibration)
- Calculated efficiency for each detector used must be greater than 15%. (Initial Calibration)

All Associated instrument calibrations for both beta and gamma specirometry were well within acceptance
limits at all times.
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BETA SPECTROMETRY RECOVERY STANDARD

A recovery standard (Lead-210) is evaluated to check chemical recovery or yield. Recovery of this
standard must be between 40 and 100 percent o demonstrate that the system was operating in a
controlled manner. All associated data is rejected if the allowable recovery limit is not met.

All recovery standards observed for samples and method blanks were well within acceptance limits.

MATRIX SPIKE/MATRIX SPIKE DUPLICATE

The matrix spike and matrix spike duplicate (MS/MSD} are generated to determine the precision and
accuracy of the analytical procedure in a given matrix, This information may be used to qualify data.

Samples LDW-8g11b-25-27 and LDW-11c-30-32 were analyzed as MS/MSD pairs for both Pb-210 and
Cs-137. Precision and accuracy indicators were favorable and found to be within the guidelines
established in the project QAPP in all cases.

LABORATORY CONTROL SAMPLE

A laboratory control sample (LCS) was processed at the frequency specified in the Project QAPP (one for
sach group of twenty samples processed). Obsetved recoveries of LCSs for both Pb-210 and Cs-137
were well within the acceptance range (85-115%) per the TPR-80.

FIELD DUPLICATE

Field duplicates are collected at a frequency of one per twenty field samples or a minimum of one per
sample delivery group. Acceptable precision for results obtained for the field duplicate pair is +/- 30%
relative percent difference.

Samples LDW-Sg11b-0-2 and LDW-Sg11b-0-2FD comprise one of the field duplicate pairs associated
with this SDG. All field duplicate precision values associated with the samples described above were well
within the specifications defined in the Sediment Transport Project QAPP and listed above.

Samples LDW-Sg11c-10-12 and LDW-Sg11c-10-12FD comprise one of the field duplicate pairs
associated with this SDG. All field duplicate precision values associated with the samples described
above were well within the specifications defined in the Sediment Transport Project QAPP and listed
above with one exception. The calculated relative percent difference value for Pb-210 is 34%. However,
because the mean difference between Pb-210 results for the pair is less than 3, qualification of sampie
results is not necessary per TPR-80.

OTHER QC DATA OUT OF SPECIFICATION

None.
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SYSTEM PERFORMANCE AND QVERALL ASSESSMENT

Overall the laboratory data generated met the project goals and QG criteria as defined in the Sediment
Transport Project QAPP.,

PROBLEMS WITH ANALYSIS NOTED iN CASE NARRATIVES

None,
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DEFINITIONS OF DATA QUALIFIER (VALIDATION) FLAGS USED IN THIS REPORT

Flag Definition

U The analysis was performed, but no radioactivity was detected (i.e., the radioanalytical
result was not statisticalty positive at the 95% confidence level and/or the result was
below its MDA). The “U” qualifier flag is also applicable to any result reported as zero (03
{+/- an associated uncertainty).
NOTE: The radionuclide is not considered to be present in the sample

uJ The analysis was performed and a statistically positive result was reported at the 95%
confidence interval. However, the result is highly questionable (false positive) due to
analyticai and/or laboratory quality control anomalies. The use of such a result is strongly
discouraged. Analytical and quality control anomalies include such items as; significant
blank contamination, known photopeak interferences and/or photopeak resoiution
prablems, known matrix interferences, unacceptable laboratary control sample
recoveries, serious instrument calibration probtems, improper sample preservation, etc.
NOTE: The radionuclide may or may not be present in the sampie and the resuit is
considered highly questionable.

J The analysis was performed and radioactivity was detected (i.e., the radioanalytical result
is statistically positive at the 95% confidence level and is above its MDA). However, the
result is questionable due to analytical and/or laboratory quality control anomalies and
should, therefore, be used only as an estimated (approximated) quantity. Analytical
and/or quality control anomalies include such items such as; laboratory duplicate
imprecision, unsatisfactory analytical yields, insufficient laboratory control sample
recoveries, unacceptable PE sample results, instrument calibration problems, improper
sample preservation, etc.

NOTE: The radionuclide is considered to be present in the sample, but the result may not
be an accurate representation of the amount of activity actually present in the sample.

R The analysis result is unusable and was rejected due to severe analytical and/cr quality

control problems. NOTE: The radionuclide may or may not be present and the result is
known to be inaccurate or imprecise.
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Laboratory Data With Qualifiers Added
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MASS SPEC SERVICES Report Date:|  04/04/05
Windward Environmental LLC P.0. Box 163, Orangeburg, NY 10962 MSS No.; Pb0080
200 West Mercer Street Report of Analysis Project:| 04-08-06-23
Seattle, WA 98119 LDW Group
Sediments Date Rec'd:|  12/30/04
Attn: Tad Deshler Task Supervisor: H. Jeter

Core LDW-Sg11band ¢  collected 12/27/04

Radiometrig Results in pCi/ g dry

Collection £=335°% 54345 .. Beta Gamma
MSS No. Identity Comment Time Ph-210 Cs-137 Count Count

Pb0080-1 LDW-5g11b-0-2 14:15 023+0.08 <0.043 03/25/05 03/29/05
Pb0030C-2 LDW-Sg11b-0-2 FD Field Duplicate 14:15 0.23+0.09 < 0.032 03/25/05 03/31/05
Pb0080-3 LDW-5g11b-5-6 14:22 026+0.10 013840057 03/25/05 03/30/05
Pb0080-4 LDW-5g11b-10-11 14:28 029£011 015220.037 03/25/05 03/29/05
Pb0080-5 LDW-5g11b-15-16 14:35 028010 0137 £ 0.0681 03/25/05 03/31/05
Pb0080-6 LDW-Sg11b-20-21 14:42 043+013 0.128+0.037 03/25/05 03/31/05
Pb0080-7 LOW-5g11b-25-27 14:50 026+£008 0.161+0.045 03/25/05 03/26/05
Pb0080-8 LDW-Sg11b-25-27 M3 Matrix Spike 1450 1216047 3356+044  03/25/05 03/26/05
Pb0080-9 LDW-5g11b-25-27 MSD»  Matrix Spike Duplicate 14:50 13.88+052 31.88+044 03/25/05 03127105
Pb0080-10 LDW-Sg11b-30-31 14:58 0.36+0.08 0.096+0.038 03/25/05 04/01/05
Pb0080-11 LDW-Sg11b-35-36 1506 0.37+0.11 < {0.054 03/25/05 03/28/05
Pb0080-12 LDW-Sg11b-40-41 1519 0.18+0.08 <0.057 03/25/05 04/02/05
Pb0080-13 LDW-Sg11c-0-1 15:45 0.32+0.09 <Q.034 03/25/05 03/26/05
Pb00B0-14 LDW-Sg11¢-5-6 15.54 0.19+0.08 < (.050 03/25/05 03/29/05
Pb00BO-15 LDW-8g11¢-10-12 16:00 022+009 0099+0.020 03/25/05 03/26/05
Pb0080-16 LDW-5g11¢-10-12 FD Field Duplicate 16:00 0.31£011 0113£0.041  03/25/05 03/29/05
Pb00B0-17 LDW-8g11c-15-16 16.08 0.31+£0.08 0206+0038 03/25/05 03/26/05
Pb0OB0-18 LDW-Sg11¢c-20-21 16:14 0.36+0.10 0.188+0.035 03/25/05 03/28/05
Pb0080-19 LDW-Sg11¢c-26-26 1619 024+£0.07 0097+0.051 03/25/05 03/31/05
Pb0080D-20 LDW-8g11¢c-30-32 16:27 0.33+ 0.1 C0.241 £ 0.092  03/25/05 03/31/05
Pb0080-21 LDW-Sg11c-30-32 MS Matrix Spike 16:27 12751047 2752+024  03/25/05 03/26/05

Pb0080-22 LDW-Sg11¢-30-32 MSD _ Matrix Spike Duplicate 16:27  13.07+048 27.0210.29 03/25/05 03/25/05

25-27 cm: Pb-210  12.68 pCi/g spike + (0.26 £ 0.09) from matrix 12.94 £ 0.09 pCilg

Matrix Spike Expected Cs-137  30.23 pCifg spike + (0.16 £ 0.05) from matrix 30.39+0.05 pCilg
Values 30-32 cm: Pb-210  12.53 pCi/g spike + (0.33 £ 0.11) from matrix 12.86 £ 0.11 pCilg
Cs-137  25.23 pCi/g spike + (01.24 + 0.09) from matrix 25.47 £ 0.09 pCifg

nwn nn

Target Detection Limits: Pk-210 0.2 pCifg dry Bismuth Beta Counting Method i
Cs-137 0.2 pCifg dry Gamma Spectral Analysis C
Tolerances are 2 sigma counting uncertainties. - Y,

Detection limits are at the 4.66 sigma level. Newitt W Jeter
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RADIOLOGICAL DATA ASSESSMENT NARRATIVE

SITE: 1.DW Rl Sediment Transport
LABORATORY: Mass Spec Services
SAMPLE DELIVERY GROUP: Sgi12

This sample delivery group consists of the following soil samples:

LDW-Sgi2-0-1

LDW-Sg12-5-6

LDW-Sg12-10-11

LDW-5g12-15-16

LDW-Sg12-20-21

LDW-8g12-25-26

LDW-5g12-30-32

LDW-Sg12-30-32F0

LDW-5g12-35-36

LDW-Sg12-40-41

LDW-8g12-45-46

LDW-Sg12-50-51

LDW-5g12-65-56

LDW-Sg12-60-62

LDW-8g12-65-66

LDW-S5g12-70-71

LDW-Sg12-75-76

LDW-Sg12-80-81

Samples described above were analyzed via Beta and Gamma Spectrometry to determine the
concentrations of Lead 210 and Cesium 137 respectively in sediment.

Project specific QA objectives, as well as TPRB0 (Idaho National Engineering and Environmental
Laboratory Sample Management Office Technical Procedure for Radticanalytical Data validation, TPR-80,
Rc V.2, May, 1997.

All data are valid and acceptable except those analytes which have been qualified as described in the
attached glossary. All data qualification related to this group of samples is detaiied on the attached
sheets.

Major Data Quality Issues

None.

Minor Data Quality Issues

None.

All data users should nate two facts. First, the "R" flag means that the asscciated value is unusable due to
significant QC problems, the data is invalid and provides no information as to whether the compound is

present or not. "R" values should not appear on any data tables even as a last resort.

Lastly, no analyte concentraticn, even if it passed all QC tests, is guaranteed to be accurate. Strict QC
serves to increase confidence in data but any value potentially contains error.

Date:_ 5 ~R & =25

Ciane Wald
iranmrental Scientist/Director
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HOLDING TIME

The amount of an analyte can change with time due to chemical instability, degradation, volatilization, etc.
If the specified holding time is exceeded the data may not be valid.

The analyses performed on samples in this sample delivery group were all done within the holding time
defined within the Sediment Transport Quality Assurance Project Plan and TPR-80 documents.

BLANK CONTAMINATION

Quality assurance blanks, method, trip, field, or rinse blanks are prepared to identify any contamination,
which may have been introduced into the samples during preparation or field activity, Method blanks
measure lab contamination. Trip blanks measure cross contamination during shipment. Field and rinse
blanks measure cross contamination during field operations.

Trip, field, or rinsate blanks are not required for radiochemical analyses during the Sediment Transport
Project, per QAPP,

Method Blank

No positive identifications of radiclogical target analytes were observed in corresponding method blanks
for Pb-210 or Cs-137 above the laboratory-reporting limit.

CALIBRATION

Satisfactory instrument calibration is established to ensure that the instrument is capable of producing
acceptable quantitative results. The initial calibration efficiency demonstrates that the instrument is
capable of giving acceptable performance. The continuing calibration verifies that the instrument is giving
satisfactory weekly performance.

Calibration Gamma Spectrometry

- Efficiency of selected energies must be within three standard deviations of the mean.
(Continuing Calibration)

- The resolution of each peak must not exceed 5Kev. (Continuing Calibration}
Calibration Beta Spectrometry

Check source count - rates must be within three standard deviations of the mean. (Continuing
Calibration)

- The calibration efficiency must be +10% of the previous catibration. (Initial Calibration)
- Calculated efficiency for each detector used must be greater than 15%. (Initial Calibration)

All Associated instrument calibrations for both beta and gamma spectrometry were well within acceptance
limits at all times.
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BETA SPECTROMETRY RECOVERY STANDARD

A recovery standard (Lead-210) is evaluated o check chemical recovery or yield. Recovery of this
standard must be between 40 and 100 percent to demonstrate that the system was operating in a
centrolled manner. All associated data is rejected if the allowable recovery limit is not met.

All recovery standards observed for samples and method blanis were well within acceptance limits.

MATRIX SPIKE/MATRIX SPIKE DUPLICATE

The matrix spike and matrix spike duplicate (MS/MSD) are generated to determine the precision and
accuracy of the analytical procedure in a given matrix. This information may be used to quality data.

Sampte LDW-Sg12-30-32 was analyzed as a MS/MSD for both Pb-210 and Cs-137. Precision and

accuracy indicators were favorable and found to be within the guidelines established in the project QAPP
in all cases.

LABORATORY CONTROL SAMPLE

A laboratory controf sample (LCS}) was processed at the frequency specified in the Project QAPP {one for
each group of twenty samples processed). Observed recoveries of LCSs far both Pb-210 and Cs-137
were well within the acceptance range (85-115%) per the TPR-80.

FIELD DUPLICATE

Field duplicates are collected at a frequency of ane per twenty field samples or a minimum of one per
sample delivery group. Acceptable precision for results obtained for the field duplicate pair is +/- 30%
relative percent difference.

Samples LDW-5g12-30-32 and LDW-Sg12-30-32FD comprise the field duplicate pair associated with this
SDG. All field duplicate precision values associated with the samples contained in this report were well
within the specifications defined in the Sediment Transport Project GAPP and described above with ane
exception. The calcutated relative percent difference value for Cs-137 is 58.3%. However, because the
mean difference between Cs-137 results for the pair is less than 3, qualification of sample results is not
necessary per TPR-80.

OTHER QC DATA QUT OF SPECIFICATION

Nane.

SYSTEM PERFORMANCE AND OVERALL ASSESSMENT

Overall the laboratory data generated met the project goals and QC criteria as defined in the Sediment
Transport Project QAPP.

PROBLEMS WITH ANALYSIS NOTED IN CASE NARRATIVES

None,
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DEFINITIONS OF DATA QUALIFIER (VALIDATION) FLAGS USED IN THIS REPORT

Flag Definition

U The analysis was performed, but no radioactivity was detscted (i.e., the radioanalytical
result was not statistically positive at the 95% confidence level and/or the resuit was
below its MDA). The "U" qualifier flag is aiso applicable to any result reported as zero {0)
(+/- an associated uncertainty).
NOTE: The radionuciide is not considered to be present in the sample

UdJ The analysis was performed and a statistically positive result was reported at the 85%
confidence interval. However, the result is highly questionable (false positive) due to
analytical and/or laboratory quality control anomalies. The use of such a result is strongly
discouraged. Analytical and quality control anomalies include such items as; significant
blank contamination, known photopeak interferences and/cr photopeak resolution
problems, known matrix interferences, unacceptable laberatory control sample
recoveries, serious instrument calibration problems, improper sample preservation, etc,
NOTE: The radionuclide may or may not be present in the sample and the resuit is
considered highly questionabile.

J The analysis was performed and radioactivity was delected (i.e., the radioanalytical result
is statistically positive at the 95% confidence level and is above its MDA). However, the
result is questionable due to analytical and/or laboratory quality control anomaligs and
should, therefore, be used only as an estimated (approximated) quantity. Analytical
and/or quality control anomaties include such items such as; laboratory duplicate
imprecision, unsatisfactory analytical yields, insufficient laboratory control sample
recoveries, unacceptable PE sample results, instrument calibration problems, improper
sample preservation, etc.

NQTE: The radionuclide is considered to be present in the sample, but the result may not
be an accurate representation of the amourit of activity actually present in the sample.

R The analysis result is unusable and was rejected due to severe analytical and/or quality

control problems. NOTE: The radicnuclide may or may not be present and the result is
known to be inaccurate or imprecise.
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Laboratory Data With Qualifiers Added
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MASS SPEC SERVICES Report Date:|  04/12/05

Windward Environmental LLG P.O. Box 163, Orangeburg, NY 10962 MSS No.: Pb0081

200 West Mercer Street Report of Analysis Project:| 04-08-06-23
Seattle, WA 98119 LDW Group
Sediments Date Rec'd:|  12/30/04
Attn: Tad Deshler Task Supervisor: H. Jeter
Core LDW-Sg12  collected 12/20/04
Radiometric Results in pCi/ g dry

Coliection & -n?.?"biw F2 ?p“}fv\/ Beta Gamma

MSS No. ldentity Comment Time Ph-210 Cs-137 Count Count
Pb0081-1 LDW-Sg12-0-1 747 107+015 0131+0039 04/01/05 04/06/05
Pbo0g1-2 LDW-5g12-5-6 7:58 0.50£0.11 0.074 £ 0.041 04/01/05 04/05/05
Pb0081-3 LDW-8g12-10-11 8:09 0.77£0.13 < 0.091 04/01/05 04/06/05
Pb0081-4 LDW-8g12-15-16 8:20 0.76+013 0.079+0.044 04/01/05 04/05/05
Pb0OD81-5 LDW-5g12-20-21 8:28 0.98+0.14 < 0.072 04/01/05 04/05/05
PbO0B1-6 LOW-5g12-25-26 8:39 1.11+£0.12 < (0.094 04/01/05 04/05/05
FPBO081-7 LDW-Sg12-30-32 8:47 096+013 0.135+0.064 04/01/05 04/06/05
PbC081-8 LDW-Sg12-30-32 FD Field Duplicate 8:47 081+012 0246+0076 04/01/05 04/05/05
Pb0081-9 LDW-Sg12-35-36 8:55 043+010 < 0.052 04/01/05 04/05/05
Pb0081-10 LDW-Sg12-40-41 .07 0.87+013 0121+0071 04/01/05 04/05/05
Pb0081-11 LDW-5g12-45-46 9:16 1.04+0.14 < 0.106 04/01/05 04/07/05
Pb0081-12 LDW-Sg12-50-51 9:26 1.03+0.14 <0.102 04/01/05 04/08/08
PbO0DB1-13 LDW-5g12-55-56 9:39 1.40 £0.16 < 0.096 04/01/05 04/10/05
PL0O081-14 LDW-5g12-60-62 9:46 1.22+0.15  0.120+ 0.051 04/01/05 04/08/05
PbO081-15 LDW-Sg12-60-62 MS Matrix Spike 9:46 1146+ 047 4800+047 04/01/05 04/09/05
Pb0081-186 LDW-Sg12-60-82 MSD Matrix Spike Duplicate 9:46 1277 +049 49681050 04/01/05 04/Q9/05
PbD081-17 LDW-Sg12-6566 10:04 1131015 0145+ 0067  04/01/05 04/08/05
Pbd081-18 LDW-5g12-70-71 10:12 085+0.14 011320055 04/01/05 04/07/05
Pb0081-19 LDW-5g12-75-76 10:19 096+0.14 010520062 04/01/05 04110/Q5
PbG081-20 LDW-5g12-80-81 10:30 1.00+£013 01560073  04/01/05 04/09/05

Matrix Spike Expected Values: Pb-21G  10.66 pCi/g spike + (1.22 £0.15} from matrix = 11.88 £+ 0.15 pCifg

Cs-137  44.35 pCilg spike + (0.12 £0.05) from matrix = 44 47 +0.05 pCi/g

Target Detection Limits:

Tolerances are 2 sigma counting uncertainties.
Detection limits are at the 4.66 sigma level.

Pb-210 0.2 pCifg dry
Cs-137 0.2 pCilg dry

Bismuth Beta Counting Method
Gamma Spectrat Analysis

Sl

Hewitt W. Jeter
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Data Assessment Narrative

110



RADIOLOGICAL DATA ASSESSMENT NARRATIVE

SITE: LDW R! Sediment Transport

LABORATORY: Mass Spec Services

SAMPLE DELIVERY GROUP: Sgi13

This sample delivery group consists of the following scil samples:

LDW-5g13-0-1

LDW-Sg13-5-6

LDW-Sg13-10-11

LDW-8g13-15-17

LDW-5g13-15-17FD

LDW-5g13-20-21

LDW-5g13-25-26

LDW-Sg13-30-31

LDW-5g13-35-36

LDW-8g13-40-41

LDW-$g13-45-46

LDW-5g13-50-52

LOW-5g13-55-56

LDW-5g13-60-61

LDW-5g13-65-66

LDW-Sg13-70-71

LDW-S913-75-76

LDW-Sg13-80-81

Samples described above were analyzed via Beta and Gamma Spectrometry to determine the
concentrations of Lead 210 and Cesium 137 respectively in sediment.

Project specific QA objectives, as well as TPRB0 (Idaho National Engineering and Envircnmental
Laboratory Sample Management Office Technical Procedure for Radtioanalytical Data vatidaticn, TPR-80,
Rc V.2, May, 1997,

All data are valid and acceptable except those analytes which have been qualified as described in the
afttached glossary. All data qualification related to this group of samples is detailed on the attached
sheets.

Major Data Quality Issues

None.

Mincr Data Quality Issues

Nene.

All data users should note two facts. First, the "R" flag means that the asscciated value is unusable due to
sighificant QC problems, the data is invalid and provides no information as to whether the compound is

present or not. "R" values should not appear cn any data tables even as a last resort.

Lastly, no analyte concentration, even if it passed all QC tests, is guaranteed to be accurate. Strict QC
serves to increase confidence in data but any value potentially contains error.

Date: Jr7)f-25
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HOLDING TIME

The amount of an analyte can change with time due to chemical instability, degradation, volatilization, etc.
If the specified holding time is exceeded the data may not be valid.

The analyses performed on samples in this sample delivery group were all done within the holding time
defined within the Sediment Transport Quality Assurance Project Plan and TPR-80 documents.
BLANK CONTAMINATION

Quality assurance blanks, method, trip, field, or rinse blanks are prepared to identify any contamination,
which may have been introduced into the samples during preparation or field activity. Method blanks
measure lab contamination. Trip blanks measure cross contamination during shipment. Field and rinse

blanks measure cress contamination during field operations.

Trip, field, or rinsate blanks are not required for radiochemical analyses during the Sediment Transport
Project, per QAPP.

Method Blank

No positive identifications of radiological target analytes were observed in corresponding method blanks
for Pb-210 or Cs-137 above the laboratory reporting limit in associated method blanks.

CALIBRATION

Satisfactory instrument calibration is established to ensure that the instrument is capable of producing
acceptable quantitative results. The initial calibration efficiency demonstrates that the instrument is
capable of giving acceptable performance. The continuing calibration verifies that the instrument is giving
satisfactory weekly performance.

Calibration Gamma Spectrometry

- Efficiency of selected energies must be within three standard deviations of the mean.
{Continuing Calibration)

- The resolution of each peak must not exceed 5Kev. (Continuing Calibration)
Callibration Beta Spectrometry

- Check source count - rates must be within three standard deviations of the mean. (Continuing
Calibration)

e The calibration efficiency must be +10% of the previous calibration. {Initial Calibration)
- Calculated efficiency for each detector used must be greater than 15%. (Initial Calibration)

All Associated instrument calibrations for both beta and gamma spectrometry were wefl within acceptance
limits at all times.
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BETA SPECTROMETRY RECOVERY STANDARD

A recovery standard (Lead-210j is evaluated to check chemical recovery or yield. Recovery of this
standard must be between 40 and 100 percent to demonstrate that the system was operating in a
controfled manner. All associated data is rejected if the allowable recovery limit is not met.

All recovery standards observed for samples and method bilanks were well within acceptance limits.

MATRIX SPIKE/MATRIX SPIKE DUPLICATE

The matrix spike and matrix spike duplicate (MS/MSD) are generated to determine the precision and
accuracy of the analytical procedure in a given matrix. This information may be used to qualify data.

Sample LDW-5g13-50-52 was analyzed as a MS/MSD for both Pb-210 and Cs-137. Precision and
accuracy indicators were favorable and found to be within the guidelines established in the project QAPP
in all cases.

MATRIX REPLICATE

Sample LDW-8g13-60-61 was analyzed as a matrix replicate. Precision observed for each set of
analysas (both Pb-210 and Cs-137) was found to meet all data quality objectives as defined in the
Sediment Transport Project QAPP,

LABORATORY CONTROL SAMPLE

A laboratory control sample (LCS) was processed at the frequency specified in the Project QAPP (one for
each group of twenty samples processed). Observed recoveries of LCSs for both Pb-210 and Cs-137
were well within the acceptance range (85-115%) per the TPR-80.

FIELD DUPLICATE

Field duplicates are collected at a frequency of one per twenty field samples or a minimum of one per
sample delivery group. Acceptable precision for results obtained for the field duplicate pair is +/- 30%
relative percent difference.

Samples LDW-Sg13-15-17 and LDW-8g13-15-17FD comprise the field duplicate pair associated with this
SDG. Allfield duplicate precision values associated with the samples contained in this report were well
within the specifications defined in the Sediment Transport Project QAPP and described above.

OTHER QC DATA OUT OF SPECIFICATION

The field chain of custody documents contain numerous changes to sample identifications, however these

changes have not been initialed or dated by the individual who made the changes. Therefore it is
impossible to distinctly verify the identity of sample locations sent to the laboratory for analysis.

113



SYSTEM PERFORMANCE AND OVERALL ASSESSMENT

Overall the laboratory data generated met the project goals and QC criteria as defined in the Sediment
Transport Project QAPP,

PROBLEMS WITH ANALYSIS NOTED IN CASE NARRATIVES

None.
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DEFINITIONS OF DATA QUALIFIER (VALIDATION) FLAGS USED IN THIS REPQRT

Flag

Definitlon

uJ

The analysis was performed, but no radioactivity was detected (i.e., the radicanalytical
result was not statistically positive at the 95% confidence level and/or the result was
below its MDA). The "U" qualifier flag is alse applicable to any result reported as zero (0)
(+/- an associated uncertainty).

NOTE: The radicnuciide is not considered fo be present in the sample

The analysis was performed and a statistically positive result was reperted at the 95%
confidence interval. However, the resultis highly questionable (false positive) due ta
analytical and/or laboratory quality control anemalies. The use of such a result is strongly
discouraged. Analytical and quality control anomalies include such items as; significant
blank contamination, known photopeak interferences and/or photopeak resolution
prablems, known mairix interferences, unacceptable labaratory control sample
recoveries, serious instrument calibration problems, improper sample preservation, etc.
NOTE: The radionuclide may or may not be present in the sample and the result is
considered highly questionabie.

The analysis was performed and radioactivity was detected {i.e., the radioanalytical result
is statistically positive at the 95% confidence level and is above its MDA). However, the
result is questionable due to analytical and/or laboratory quality control anomalies and
should, therefore, be used only as an estimated {approximated) quantity. Analytical
andfor quality control anomalies include such items such as; laboratery duplicate
imprecision, unsatisfactory analytical yields, insufficient laboratory control sample
recoveries, unacceptable PE sample results, instrument calibration problems, improper
sample preservation, efc.

NOTE: The radionuciide is considered Ic be present in the sample, but the result may not
be an accurate representation of the amount of activity actually present in the sample.

The analysis result is unusable and was rejected due to severe analytical and/or quality

control problems. NOTE: The radionuclide may or may not be present and the result is
known to be inaccurate or imprecise.
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Laboratory Data With Qualifiers Added
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MASS SPEC SERVICES Report Date:|  04/16/05
Windward Environmental LLC P.O. Box 163, Orangeburg, NY 10962 MSS No.: Pb0082
200 West Mercer Street Report of Analysis Project:| 04-08-06-23
Seattle, WA 98119 LDW Group
Sediments Date Rec'd:|  12/30/04
Attn: Tad Deshler Task Supervisor: H. Jeter
Core LDW-Sg13  collected 12/17/04
Radiometric Resylts inpCi/gdry
Collection %3 Boprd ;H a% v Beta Gamma
MSS No. ldentity Comment Time Pb-210 Count Count
PL0082-1 LDBW-5g13-0-1 9:51 08710.14 0‘111 F 0.044 04/08/05 04/09/05
Ph0082-2 LDW-5g13-5-6 10:05 0.84 + 0.14 < 0.083 04/08/05 0411105
Ph0082-3 LDW-8g13-10-11 10:22 069+013 0.098:0.056 04/08/05 04/11/05
Pb0O0B82-4 LDW-5g13-15-17 10:34 1.05+ 0.14 <{.083 04/08/05 04/10/05
Pb0O0B2-5 LDW-8g13-15-17 FD Field Duplicate 10:34 1.03£0.15 < 0.067 04/08/05 04/10/05
Pb0082-6 LDW-8g13-20-21 10:46 0.82+0.14 < {.068 04/08/05 04/07/05
Pb0082-7 LDW-8g13-25-26 11:00 0.55 + 0.10 < {0.053 04/08/05 04114405
PbO082-8 LDW-5g13-30-31 11:14 064 + 014 < 0.122 04/08/05 04/12/05

Pb0082-9 LDW-Sg13-35-36
Pb0082-10 LDW-Sg13-40-41
Pb0082-11 LDW-S8g13-45-46
Pb0082-12 LDW-8g13-50-52
Pb0082-13 LDW-8g13-50-52 MS
Pb00&2-14 LDW-Sg13-50-52 MSD
Pb0082-15 LDW-8g13-58-56
Pb00B2-16 LDW-Sg13-60-61
Pb0082-17 LDW-8g13-60-61 MR
Pb0082-18 LDW-5g13-65-66
Pb0082-18 LDW-8g13-70-71
Pb0082-20 LDW-5g13-75-76
Pb0082-21 LDW-5g13-80-81

Matrix Spike Expected Values:

11:26 0.78+013 012910068  04/08/05 0411305
11:40 0.72+0.12 009310048 04/08/05 04113108
11:561 046011 011310083  04/08/05 Q4112105
1320 051010 008210035 04/08/05 04112105

Matrix Spike 1320 8701030 25556032 04/08/05 04/10/05
Matrix Spike Duplicate 13:20 8891034 10.94 £ 0.25 04/08/05 04712105
1328 0.37+x0.11 < 0.049 04/08/05 04/11/05
13:43 0.54+0.11 < 0.071 04/08/05 04/14/05
Matrix Replicate 13:43 0501011 <0.100 04/08/05 04/11/05

1361 054+012 011610037 04/08/05 04/13/05
14:11 057012 0070+004C 04/08/05 04/11/05
1419 056+0.10 0.107+0.08% 04/08/05 04/14/05
14:25 046009 0119+0081 04/08/05 04112105

Pb-210 8.22 pClig spike + (0.51 £ 0.10)  from matrix
Cs-137  19.59 pCifg spike + (0.08 £ 0.04) from matrix

873£0.10 pCilg
19.67 + 0.04 pCifg

Target Detection Limits:

Tolerances are 2 sigma counting uncertainties.

Detection limits are at the 4.66 sigma ievel.

Pb-210 0.2 pCilg dry Bismuth Beta Counting Method

Cs-137 0.2 pCitg dry Gamma Spectral Ana|y5|s /

Hewitt W. Jetep”






