


Table 1 
Clam Tissue PCB Analytical Results and Screening Criteria

Bradford Island - Remedial Investigation
Pre-Removal Action Samples 

Sample 
Station URS ID Lab ID

Sample 
Date Moisture (%) Total Lipids (%) Basis

1 070926A1TC K0708865-002 9/26/2007 73.6 13.1 D 38 U 76 U 38 U 38 U 38 U 1,300 38 U 38 U 1,300
1 070926A7TC1 K0708865-0011 9/26/2007 73.7 12.2 D 39 U 77 U 39 U 39 U 39 U 1,400 39 U 39 U 1,400
2 070926A2TC K0708865-003 9/26/2007 74.1 13.9 D 38 U 76 U 38 U 38 U 38 U 970 38 U 38 U 970
3 070927A3TC K0708865-004 9/27/2007 74.8 13.2 D 39 U 78 U 39 U 39 U 39 U 700 39 U 39 U 700
5 070925A5TC K0708865-005 9/25/2007 73.8 13.5 D 75 U 150 U 75 U 75 U 75 U 460 75 U 75 U 460
1 070926A1TC K0708865-002 9/26/2007 73.6 3.4 W 10 U 20 U 10 U 10 U 10 U 330 10 U 10 U 330
1 070926A7TC1 K0708865-0011 9/26/2007 73.7 3.2 W 10 U 20 U 10 U 10 U 10 U 380 10 U 10 U 380
2 070926A2TC K0708865-003 9/26/2007 74.1 3.6 W 9.9 U 20 U 9.9 U 9.9 U 9.9 U 250 9.9 U 9.9 U 250
3 070927A3TC K0708865-004 9/27/2007 74.8 3.3 W 9.8 U 20 U 9.8 U 9.8 U 9.8 U 180 9.8 U 9.8 U 180
5 070925A5TC K0708865-005 9/25/2007 73.8 3.5 W 20 U 40 U 20 U 20 U 20 U 120 20 U 20 U 120

Notes:
µg/kg = microgram per kilogram
ATL = Acceptable Tissue Levels 
CTL = Critical Tish Level 
D = Dry Weight
EPA = U.S. Environmental Projection Agency
J = The reported value is an estimate.
MRL = method reporting limit
NE = Not Established
ODEQ = Oregon Department of Environmental Quality
U = The analyte was not detected above the reported MRL.
UJ = The analyte was not detected.  The reported sample quanitification limit is an estimate.
W = Wet Weight

 = reported concentration exceeded one or more screening criteria listed.
- Not Analyzed
1 = 070926A7TC is a field duplicate of 070926A1TC
2 = Table A-3a in Guidance for Assessing Bioaccumulative Chemicals of Concern in Sediment, Oregon Department of Environmental Quality (ODEQ), Final January 31, 2007.
3 = Table A-4 in Guidance for Assessing Bioaccumulative Chemicals of Concern in Sediment, Oregon Department of Environmental Quality (ODEQ), Final January 31, 2007.
4 = Lowest values of either carcinogen or non-carcinogen criteria.
5 = PCB Aroclors summed using all non-detect values as zero.  
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Table 2 
Clam Tissue Metal Analytical Results and Screening Criteria

Bradford Island - Remedial Investigation
Pre-Removal Action Samples 

Sample 
Station URS ID Lab ID

Sample 
Date Moisture (%)

Total Lipids 
(%) Basis

1 070926A1TC K0708865-002 9/26/2007 73.6 13.1 D 708 0.050 U 10.30 10.10 20 1.79 2.30 0.560 40.6 0.491 0.040 0.027 J 0.98 0.077 1.91 109.0
1 070926A7TC1 K0708865-0011 9/26/2007 73.7 12.2 D 778 0.050 U 9.12 8.95 23 1.53 2.90 0.525 41.9 0.518 0.037 0.026 J 1.33 0.070 1.83 105.0
2 070926A2TC K0708865-003 9/26/2007 74.1 13.9 D 641 0.050 U 11.70 10.40 16 J 1.75 4.70 0.523 47.3 0.391 0.044 J 0.021 J 1.52 0.061 1.61 91.5
3 070927A3TC K0708865-004 9/27/2007 74.8 13.2 D 730 0.050 UJ 12.40 8.92 22 1.69 4.70 0.683 53.7 0.732 0.053 0.023 J 1.36 0.062 2.14 99.1
5 070925A5TC K0708865-005 9/25/2007 73.8 13.5 D 575 0.050 U 9.78 7.89 14 J 1.30 2.40 0.462 38.7 0.395 0.043 0.019 J 1.05 0.062 1.49 96.0
1 070926A1TC K0708865-002 9/26/2007 73.6 3.4 W 187 0.013 U 2.72 2.67 5.3 0.47 0.60 0.148 10.7 0.130 0.011 0.0071 J 0.26 0.020 0.50 28.7
1 070926A7TC1 K0708865-0011 9/26/2007 73.7 3.2 W 205 0.013 U 2.40 2.35 6.0 0.40 0.80 0.138 11.0 0.136 0.010 0.0068 J 0.35 0.018 0.48 27.7
2 070926A2TC K0708865-003 9/26/2007 74.1 3.6 W 166 0.013 UJ 3.03 2.68 4.2 J 0.45 1.20 0.135 12.3 0.101 0.011 J 0.005 J 0.39 0.016 0.42 23.7
3 070927A3TC K0708865-004 9/27/2007 74.8 3.3 W 184 0.013 U 3.13 2.25 5.5 0.43 1.20 0.172 13.5 0.184 0.013 0.006 J 0.34 0.016 0.54 25.0
5 070925A5TC K0708865-005 9/25/2007 73.8 3.5 W 151 0.012 U 2.56 2.07 3.6 J 0.34 0.60 0.121 10.1 0.104 0.011 0.005 J 0.28 0.016 0.39 25.1

13.00 8.40 9.3 0.074 0.074
7.60 5.60 34.0 0.120 0.120

0.49 0.5 0.049 0.049

6.60 0.15 0.120

Notes:
mg/kg = milligram per kilogram
ATL = Acceptable Tissue Levels 
CTL = Critical Tish Level 
D = Dry Weight
EPA = U.S. Environmental Projection Agency
J = The reported value is an estimate.
MRL = method reporting limit
NE = Not Established
ODEQ = Oregon Department of Environmental Quality
U = The analyte was not detected above the reported MRL.
UJ = The analyte was not detected.  The reported sample quanitification limit is an estimate.
W = Wet Weight

 = reported concentration exceeded one or more screening criteria listed.
- Not Analyzed
1 = 070926A7TC is a field duplicate of 070926A1TC
2 = Table A-3a in Guidance for Assessing Bioaccumulative Chemicals of Concern in Sediment, Oregon Department of Environmental Quality (ODEQ), Final January 31, 2007.
3 = Table A-4 in Guidance for Assessing Bioaccumulative Chemicals of Concern in Sediment, Oregon Department of Environmental Quality (ODEQ), Final January 31, 2007.
4 = Lowest values of either carcinogen or non-carcinogen criteria.
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Table 3 
Clam Tissue SVOCs Analytical Results and Screening Criteria

Bradford Island - Remedial Investigation
Pre-Removal Action Samples 

Sample 
Station URS ID Lab ID

Sample 
Date

Moisture 
(%)

Total Lipids 
(%) Basis

1 070926A1TC K0708865-002 9/26/2007 73.6 13.1 D 0.85 J 3.5 2.8 1.9 U 1.9 U 1.9 U 1.9 U 710 U 150 U 150 U 10 1.9 U 240 J 150 U 50 5.0 1.9 U 150 U 26 11
1 070926A7TC1 K0708865-0011 9/26/2007 73.7 12.2 D 0.87 J 3.7 5.0 1.9 U 1.9 U 1.9 U 1.9 U 670 U 140 U 140 U 9.6 1.9 U 300 J 140 U 47 4.9 1.9 U 140 U 24 1.9 U
2 070926A2TC K0708865-003 9/26/2007 74.1 13.9 D 0.94 J 4.4 J 2.6 1.9 U 1.9 U 1.9 U 1.9 U 660 U 140 U 140 U 9.5 1.9 U 140 UJ 140 U 48 5.1 1.9 U 140 U 27 11
3 070927A3TC K0708865-004 9/27/2007 74.8 13.2 D 0.99 J 4.0 2.4 2.0 U 2.0 U 2.0 U 2.0 U 790 U 160 U 160 U 8.4 2.0 U 230 J 160 U 49 5.3 2.0 U 160 U 27 11
5 070925A5TC K0708865-005 9/25/2007 73.8 13.5 D
1 070926A1TC K0708865-002 9/26/2007 73.6 3.4 W 0.22 J 0.92 0.75 0.50 U 0.50 U 0.50 U 0.50 U 190 U 38 U 38 U 2.6 0.50 U 63 J 38 U 13 1.3 0.50 U 38 U 6.8 2.8
1 070926A7TC1 K0708865-0011 9/26/2007 73.7 3.2 W 0.23 J 0.97 1.3 0.50 U 0.50 U 0.50 U 0.50 U 180 U 35 U 35 U 2.5 0.50 U 79 J 35 U 12 1.3 0.50 U 35 U 6.4 0.50 U
2 070926A2TC K0708865-003 9/26/2007 74.1 3.6 W 0.24 J 1.1 J 0.67 0.49 U 0.49 U 0.49 U 0.49 U 170 U 34 U 34 U 2.5 0.49 U 34 UJ 34 U 12 1.3 0.49 U 34 U 7.0 2.8
3 070927A3TC K0708865-004 9/27/2007 74.8 3.3 W 0.25 J 1.0 0.60 0.49 U 0.49 U 0.49 U 0.49 U 200 U 40 U 40 U 2.1 0.49 U 59 J 40 U 12 1.3 0.49 U 40 U 6.7 2.7
5 070925A5TC K0708865-005 9/25/2007 73.8 3.5 W

Notes:
µg/kg = microgram per kilogram
ATL = Acceptable Tissue Levels 
CTL = Critical Tish Level 
D = Dry Weight
EPA = U.S. Environmental Projection Agency
J = The reported value is an estimate.
MRL = method reporting limit
NE = Not Established
ODEQ = Oregon Department of Environmental Quality
SIM = select ion monitoring
U = The analyte was not detected above the reported MRL.
UJ = The analyte was not detected.  The reported sample quanitification limit is an estimate.
W = Wet Weight

 = reported concentration exceeded one or more screening criteria listed.
- Not Analyzed
1 = 070926A7TC is a field duplicate of 070926A1TC
2 = Table A-3a in Guidance for Assessing Bioaccumulative Chemicals of Concern in Sediment, Oregon Department of Environmental Quality (ODEQ), Final January 31, 2007.
3 = Table A-4 in Guidance for Assessing Bioaccumulative Chemicals of Concern in Sediment, Oregon Department of Environmental Quality (ODEQ), Final January 31, 2007.
4 = Lowest values of either carcinogen or non-carcinogen criteria.
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Table 4 
Sediment PCB Analytical Results and Screening Criteria

Bradford Island - Remedial Investigation
Pre-Removal Action Samples 

Sample
Station URS ID Lab ID

Sample
Date Basis

Moisture
(%)

1 070926A1 SD K0708772-004 9/26/07 D 34.60 7.6 U 16 U 7.6 U 7.6 U 7.6 U 130 7.6 U 7.6 U 7.6 U 130
2 070926A2 SD K0708772-003 9/26/07 D 37.50 8.0 U 16 U 8.0 U 8.0 U 8.0 U 49 8.0 U 8.0 U 8.0 U 49
2 070926A6 SD1 K0708772-0051 9/26/07 D 39.10 8.2 U 17 U 8.2 U 8.2 U 8.2 U 39 8.2 U 8.2 U 8.2 U 39
3 070927A3 SD K0708772-006 9/27/07 D 70.60 17 U 34 U 17 U 17 U 17 U 17 U 17 U 17 U 17 U 34 U
4 070925A4 SD K0708772-001 9/25/07 D 41.90 8.5 U 17 U 8.5 U 8.5 U 8.5 U 100 8.5 U 8.5 U 8.5 U 100
5 070925A5 SD K0708772-002 9/25/07 D 37.90 8.1 U 17 U 8.1 U 8.1 U 8.1 U 13 8.1 U 8.1 U 8.1 U 13

1.8
44
22

0.046

Notes:
µg/kg = microgram per kilogram
D = Dry Weight
EPA = U.S. Environmental Protection Agency
MRL = method reporting limit
NE = Not Established
ODEQ = Oregon Department of Environmental Quality
SLVs = screening level values
J = The reported value is an estimate
U = The analyte was not detected above the reported MRL.
UJ = The analyte was not detected.  The reported sample quanitification limit is an estimate

 = reported concentration exceeded one or more screening criteria listed.
1 = 070926A6 SD is a field duplicate of 070926A2 SD
2 = Table A-1 in Guidance for Assessing Bioaccumulative Chemicals of Concern in Sediment, ODEQ, Final January 31, 2007.
3 = PCB Aroclors summed using all non-detect values as zero.  If all values were non-detect the highest non-detect value was reported.  
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Table 5
Sediment Metal Analytical Results and Screening Criteria

Bradford Island - Remedial Investigation
Pre-Removal Action Samples 

Sample 
Station URS ID Lab ID

Sample
Date Basis

Moisture
(%)

1 070926A1 SD K0708772-004 9/26/07 D 34.60 8,830 0.05 5.7 89.8 0.353 0.265 14.8 10.4 38.9 7.27 0.062 15.9 0.112 34.6 46.0
2 070926A2 SD K0708772-003 9/26/07 D 37.50 12,000 J 0.12 4.7 108 0.384 0.365 J 20.7 11.2 32.1 J 14.6 J 0.118 J 17.2 0.218 J 52.2 94.4
2 070926A6 SD1 K0708772-0051 9/26/07 D 39.10 15,900 J 0.11 3.8 124 0.331 0.851 J 23.4 8.93 24.2 J 22.1 J 0.065 J 14.4 0.124 J 64.1 92.8
3 070927A3 SD K0708772-006 9/27/07 D 70.60 13,400 0.13 J 2.0 93 0.314 0.498 15.2 5.87 15.3 9.39 0.224 9.9 0.132 45.9 87.4
4 070925A4 SD K0708772-001 9/25/07 D 41.90 13,100  0.17 2.3 108 0.331 0.540 16.3 7.48 17.8 9.78 0.269 12.5 0.165 58.6 102.0
5 070925A5 SD K0708772-002 9/25/07 D 37.90 11,900 0.17 2.4 149 0.280 0.490 16.1 7.03 15.9 9.11 0.366 11.4 0.139 56.8 108.0

7.00 1.00 17 0.070
7.00 1.00 17 0.070
7.00 1.00 17 0.070
7.00 1.00 17 0.070

Notes:
µg/kg = microgram per kilogram
D = Dry Weight
EPA = U.S. Environmental Protection Agency
MRL = method reporting limit
NE = Not Established
ODEQ = Oregon Department of Environmental Quality
SLVs = screening level values
J = The reported value is an estimate.
U = The analyte was not detected above the reported MRL.
UJ = The analyte was not detected.  The reported sample quanitification limit is an estimate.

 = reported concentration exceeded one or more screening criteria listed.
1 = 070926A6 SD is a field duplicate of 070926A2 SD
2 = Table A-1 in Guidance for Assessing Bioaccumulative Chemicals of Concern in Sediment, ODEQ, Final January 31, 2007.
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Table 6
Sediment SVOCs Analytical Results and Screening Criteria

Bradford Island - Remedial Investigation
Pre-Removal Action Samples 

Sample 
Station URS ID Lab ID

Sample
Date Basis

Moisture
(%)

1 070926A1 SD K0708772-004 9/26/07 D 34.60 7.7 U 4.3 J 5.7 J 32 11 5.4 J 3.2 J 77 UJ 7.7 U 7.7 U 7.9 7.7 U 16 U 7.7 U 13 7.7 U 6.3 J 8.4 U 9.1 13
2 070926A2 SD K0708772-003 9/26/07 D 37.50 7.8 U 84 U 3.5 J 84 U 6.9 J 3.5 J 3.4 J 13 J 7.8 U 7.8 U 5.4 J 2.5 J 16 U 7.8 U 7.6 J 7.8 U 4.3 J 4,600 3.8 J 8.0
2 070926A6 SD1 K0708772-0051 9/26/07 D 39.10 8.2 U 78 U 8.2 U 78 U 7.2 J 3.9 J 8.2 U 18 J 8.2 U 8.2 U 5.3 J 8.2 U 17 U 8.2 U 6.6 J 8.2 U 4.9 J 3,600 2.7 J 5.7 J
3 070927A3 SD K0708772-006 9/27/07 D 70.60 17 U 17 U 17 U 17 U 4.2 J 17 U 17 U 170 UJ 17 U 17 U 17 U 17 U 34 U 85 U 17 U 17 U 13 J 17 U 17 U 17 U
4 070925A4 SD K0708772-001 9/25/07 D 41.90 8.6 U 8.4 U 3.3 J 6.1 J 6.4 J 4.4 J 8.6 U 180 J 8.6 U 8.6 U 4.7 J 8.6 U 14 J 8.6 U 7.1 J 8.6 U 4.0 J 4.4 J 4.5 J 6.6 J
5 070925A5 SD K0708772-002 9/25/07 D 37.90 8.1 U 10 U 3.5 J 7.4 J 7.4 J 4.7 J 2.5 J 51 J 8.1 U 8.1 U 5.2 J 8.1 U 17 U 8.1 U 8.3 8.1 U 3.9 J 10 U 5.0 J 7.8 J

Notes:
µg/kg = microgram per kilogram
D = Dry Weight
EPA = U.S. Environmental Protection Agency
MRL = method reporting limit
NE = Not Established
ODEQ = Oregon Department of Environmental Quality
SIM = select ion monitoring
SLVs = screening level values
J = The reported value is an estimate.
U = The analyte was not detected above the reported MRL.
UJ = The analyte was not detected.  The reported sample quanitification limit is an estimate.

 = reported concentration exceeded one or more screening criteria listed.
1 = 070926A6 SD is a field duplicate of 070926A2 SD
2 = Table A-1 in Guidance for Assessing Bioaccumulative Chemicals of Concern in Sediment, ODEQ, Final January 31, 2007.
Anthracene, benzo(a)pyrene and p-cresol results reported are from the reanalysis performed under CAS work order K0712241 (see QC report for more details)

NE
NE
NE
NE NE NE62,000 NE NE NENE NE NE NENE NE NE NENE NE NE NE

NE NE NE NENE NE 37,000 NENE NE NE NE
NE

Fish (Freshwater) NE NE NE NE NE NE NE
NE NE NE NENE NE NE 360,000NE NE NE NE

NE NE
Mammals (Individual) NE NE NE NE NE NE

NE NE NE NENE NE NE NENE NE NE NENE NE NE NEBirds (Indivdual) NE

Humans (Subsistence) NE

ODEQ Sediment Bioaccumlation SLVs 
(2007)2  (µg/kg dry)

Fl
uo

re
ne

In
de

no
(1

,2
,3

-c
d)

py
re

ne

Ph
en

an
th

re
ne

B
is

(2
-e

th
yl

he
xy

l) 
Ph

th
al

at
e

B
ut

yl
 B

en
zy

l P
ht

ha
la

te

C
ar

ba
zo

le

C
hr

ys
en

e

B
en

zo
(a

)p
yr

en
e

B
en

zo
(b

)fl
uo

ra
nt

he
ne

Py
re

ne

p-
cr

es
ol

 (4
-M

et
hy

lp
he

no
l)

D
ib

en
z(

a,
h)

an
th

ra
ce

ne

D
i-n

-b
ut

yl
 P

ht
ha

la
te

D
i-n

-o
ct

yl
 P

ht
ha

la
te

Fl
uo

ra
nt

he
ne

B
en

zo
(g

,h
,i)

pe
ry

le
ne

B
en

zo
(k

)fl
uo

ra
nt

he
ne

A
ce

na
ph

th
en

e

A
nt

hr
ac

en
e

B
en

z(
a)

an
th

ra
ce

ne
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EPA 8270C SIM

Parameter
Method

URS Corporation
March 2008
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Table 7
Sediment Grain Size Results

Bradford Island - Remedial Investigation
Pre-Removal Action Samples 

Sample 
Station URS ID Lab ID

Sample
Date %
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1 070926A1 SD K0800426-004 9/27/07 40.0 15.8 13.5 7.59 5.68 4.24 12.0 1.37
2 070926A2 SD K0800426-003 9/26/07 46.8 12.4 15.3 9.66 6.92 4.13 11.0 2.29
2 070926A6 SD1 K0800426-005 9/25/07 52.0 11.4 13.6 9.48 6.74 4.12 9.1 2.48
3 070927A3 SD K0800426-006 9/25/07 29.3 1.46 1.19 1.26 2.75 6.11 34.2 6.36
4 070925A4 SD K0800426-001 9/26/07 0.35 0.59 0.94 2.93 19.8 30.6 33.9 6.65
5 070925A5 SD K0800426-002 9/26/07 0.06 0.61 0.83 2.92 34.1 29.4 26.7 6.76

Notes:
1 = 070926A6 SD is a field duplicate of 070926A2 SD

URS Corporation
March 2008
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Table 8
Sediment TOC and TPH-DX Analytical Results

Bradford Island - Remedial Investigation
Pre-Removal Action Samples 

Parameter TOC
Method PSEP (units = %)

Sample 
Station URS ID Lab ID

Sample
Date Basis

Diesel Range 
Organics

Residual Range 
Organics

1 070926A1 SD K0800426-004 9/27/07 D 1.02 35 J 77 J
2 070926A2 SD K0800426-003 9/26/07 D 0.77 15 J 83 J
2 070926A6 SD1 K0800426-005 9/25/07 D 0.33 8.4 J 44 J
3 070927A3 SD K0800426-006 9/25/07 D 1.09 16 J 120 J
4 070925A4 SD K0800426-001 9/26/07 D 0.92 12 J 98 J
5 070925A5 SD K0800426-002 9/26/07 D 0.73 8.8 J 70 J

Notes:
µg/kg = microgram per kilogram
1 = 070926A6 SD is a field duplicate of 070926A2 SD
D = Dry Weight
EPA = U.S. Environmental Protection Agency
J = The reported value is an estimate.  
MRL = method reporting limit
NE = Not Established
PSEP - Puget Sound Estuary Program Protocol
TOC = Total Organic Carbon
TPH-Dx = Total Petroleum Hydrocarbons-Diesel Range
U = The analyte was not detected above the reported MRL.
UJ = The analyte was not detected.  The reported sample quantification limit is an estimate

TPH-Dx
NWTPH (units = mg/kg or ppm)

URS Corporation
March 2008
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URS collected five clam (corbicula fluminea) samples and six sediment samples, including one 
field duplicate for each matrix from the Columbia River near Bradford Island on September 25 
through 27, 2007.  Samples were collected according to the Quality Assurance Project Plan 
(QAPP) River Operable Unit Remedial (URS, 2007).  Table 1 summarizes the sample locations, 
media, and requested analyses.  Clams were shucked by URS personnel prior to submittal to the 
analytical laboratory.  Clam tissue and sediment were analyzed by Columbia Analytical Services 
(CAS), located in Kelso, Washington.  Tissue samples were stored frozen upon receipt by CAS 
and homogenized using a mechanical mixer prior to testing.  Sediment samples were stored at 
4°C prior to homogenization and analysis.  Aliquots of each sample are archived in freezer 
storage at the CAS Kelso facility for potential future analysis.  Analyses were performed in 
general accordance with the methods listed below.  The specific analyses for each media and 
sample are provided in Table 1.   

Method Analytical Parameter 

EPA 8082M Polychlorinated Biphenyls (PCBs) as Aroclors 

EPA 6000/7000 series Metals 

EPA 1630 – Modified Methyl Mercury (Tissue only) 

EPA 8270C-SIM  Semi-Volatile Organic Compounds (SVOCs) 

TPH-Dx (Ecology 1997) Northwest Total Petroleum Hydrocarbons Diesel Fraction (NWTPH-Dx) 

Plumb (Plumb 1981) Total Organic Carbon 

Puget Sound Estuary 
Program (PSEP 1996) Percent Lipids  

Freeze Dry (Tissue) 

Gravimetric (Sediment) Percent Solids 

 PSEP (PSEP 1996) Grain Size  
 
Analyses were performed in general accordance with the referenced methods.  The analytical 
results for all samples were subjected to a quality assurance/quality control (QA/QC) review.  
This QA/QC review includes evaluation of representativeness (sample collection/handling), 
accuracy (spike and/or standard recoveries), analytical precision (duplicate relative percent 
difference), comparability (use of standard methods) and completeness (percent of usable data).  
Specifically, the following items were reviewed in each laboratory report submitted: compliance 
with the QAPP, chain of custody (COC), case narrative, proper sample preservation and 
handling procedures, holding times, quantitation limits, field/method/trip blank analyses, 
matrix/matrix spike duplicate recoveries, laboratory duplicate results, field duplicate results, 
blank spike recoveries (laboratory control samples), data completeness and format, data 
qualifiers assigned by the laboratory, and analyte identification.  The following items were 
reviewed on 10% of the data: primary and secondary column verification, instrument calibration 
and a verification of the reported electronic data with the hard copy deliverable.  The data were 
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reviewed in accordance with the criteria contained in the DoD QSM (DoD QSM, January 2006), 
the above listed methods and the following EPA guidance documents in that order; EPA’s 
Contract Laboratory Program National Functional Guidelines (EPA NFGs) for Organic Data 
Review (USEPA, October 1999), EPA’s NFGs for Inorganic Data Review (USEPA, October 
2004).  A summary of qualifiers assigned to results in this investigation is included in Table 2.  
For ease of reference, the samples are represented in Table 2 by both the URS sample 
identification  and the laboratory identification.  Qualifiers that may be assigned to the results of 
this investigation include the following: 

 
• U - The analyte was analyzed for but was not detected above the reported sample 

quantitation limit. 
 
• J - The analyte was positively identified; the associated numerical value is the 

approximate concentration of the analyte in the sample.   
 

• UJ - The analyte was not detected above the reported sample quantitation limit.  
However, the reported quantitation limit is approximate and may or may not represent the 
actual limit of quantitation necessary to accurately and precisely measure the analyte in 
the sample.   

 
• R - The sample results are rejected due to serious deficiencies in the ability to analyze the 

sample and meet quality control criteria.  The presence or absence of the analyte cannot 
be verified.   

 
• DNR - Do Not Report 

 
Final sample results and qualifiers are presented in the analytical tables provided in the sampling 
report.  

REPRESENTATIVENESS 

Chain-of-Custody and Holding Times  

The chain-of-custody (COC) forms indicate that samples were maintained under chain of 
custody and forms were signed upon release and receipt.  All coolers were submitted at 
temperatures within the EPA-recommended range of 4°C+ 2°C, with the exception of two 
coolers, one containing the clam tissue samples recorded at -0.6°C and one containing two 
sediment samples recorded at -0.8°C.  Data were not qualified based on cooler temperatures.   

Sediment samples were stored at 4°C and tissue samples were stored frozen at -20°C prior to 
homogenization.  An aliquot of each sample is archived in freezer storage for potential future 
analysis.  Tissue samples were removed from the freezer, homogenized and returned to the 
freezer and kept frozen prior to anlayis.  Hold times were calculated to account for the fact that 
the tissue was frozen prior to analysis with the exception that mercury and methyl mercury 
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holding times were based on a 28 day hold time regardless of freezer storage.  All samples were 
analyzed within the technical and contracted holding time with the following exceptions: 

• The hold time was exceeded for the methyl mercury analysis in the tissue samples.  
Samples were analyzed up to 9 days past the recommended 28 day hold time from 
sampling to analysis.  All methyl mercury results were estimated and flagged ‘J’ due to 
analysis outside of hold time.  

• The frozen archived (-20°C) sediment samples were analyzed for TPH-Dx, TOC and 
grain size.  Typically samples are not frozen prior to grain size analysis, however the 
freeze-thaw effects are considered to be minimal and the grain size results are used in a 
qualitative manor for this investigation.  Additionally, the laboratory reextracted and 
reanalyzed sediment samples for 4-methylphenol, anthracene and benzo(a)pyrene using 
the frozen sediment previously archived.  Sample results from the archived frozen 
sediment were not qualified based on hold time.   

Review of Blanks 

Method blanks were used to check for laboratory contamination and instrument bias.  The 
laboratory analyzed at least one method blank for each analysis and for each batch, per DoD 
QSM requirements.  Qualification of samples due to method or field blank contamination 
followed guidelines set forth in the EPA NFGs.   

For organic and inorganic analyses, sample results less than five times (5x) the method blank or 
field blank concentration and between the method detection limit (MDL) and the method 
reporting limit (MRL) were flagged as non-detect ‘U’ at the MRL.  When sample results were 
less than 5x the blank concentration but above the MRL, the reported result was qualified as 
non-detect ‘U’.  Target compounds detected in the method or field blanks but reported as not 
detected in the associated samples were not qualified.  Target compounds reported with 
concentrations greater than 5x the blank concentration were not qualified. 

All analytical results were non-detect for method blank analyses or all target compounds 
reported had concentrations greater than 5x the reported blank concentration; therefore data were 
not qualified based on method blank results.       

ACCURACY 

Instrument Calibration 
The laboratory performed initial multipoint calibrations for all target and surrogate compounds 
as required by the analytical methods.  Initial calibrations (ICALs) and continuing calibrations 
(CCALs) were analyzed at the proper frequency and at the appropriate concentrations required 
by the DoD QSM.  Instrument calibrations were acceptable for all analyses performed. 
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Laboratory Control Samples and Matrix Spike/Matrix Spike Duplicate Review 

Laboratory control samples (LCSs) are used to monitor the laboratory’s day-to-day performance 
of routine analytical methods, independent of matrix effects and to assess accuracy for the target 
compounds. Matrix spike/matrix spike duplicate (MS/MSD) samples are analyzed to assess the 
ability of the laboratory to recover the target compounds from the sample matrix.  At least one 
LCS and one MS/MSD for each analysis and for each batch was performed per DoD QSM 
requirements.  LCS and MS/MSD recoveries were compared against project-specific control 
limits outlined in the QAPP and were acceptable for all analytical tests with the following 
exceptions:   

Sediment Samples 

• LCS/LCSD recoveries associated with sediment samples K0708772-001 through -006 
were outside the project-specific control limits for 4-methylphenol, anthracene and 
benzo(a)pyrene.  After consultation with CAS, it was discovered there was an a problem 
with an extraction solvent used during the GPC cleanup.  A new solvent lot was 
purchased and additional QC checks were performed by CAS as described in the case 
narrative attached to data delieverable K0712241.  CAS confirmed that no other samples 
were effected by the solvent.  An aliquot of each of the frozen archived sediment samples 
was reextracted and reanalyzed for the above listed SVOCs under work order number 
(K0712241).  The LCS results for the reanalyzed samples were within the control limits.  
The initial results were qualified and flagged ‘DNR’ and the results from the reanalysis 
were reported.   

• MS/MSD recoveries in the QC batch associated with sediment samples K0708772-001 
through -006 were outside the project-specific control limits for 4-methylphenol, 
anthracene and benzo(a)pyrene similar to the associated LCS/LCSD.  As detailed above, 
the samples were reextracted and reanalyzed.  The reanalysis results were within the 
control limits.  The original data was flagged ‘DNR’ and the reanalysis results were 
reported.   

• MS/MSD recoveries for the parent sediment sample (K0708772-001) were below the 
lower project-specific control limit of 45% for bis(2-ethylhexyl)phthalate with MS and 
MSD recoveries of 2% and 18%, respectively.  The associated LCS/LCSD results were 
within control limits, indicating the analytical batch was in control.  Normally, for low 
MS/MSD recoveries only the parent sample is qualified, however due to the nature of the 
recoveries all samples in the matrix were was qualified and flagged ‘J/UJ’ due to low 
matrix spike recoveries (shown in Table 2).  

• MS/MSD recoveries were below the lower control limit of 80% for antimony in the 
parent sample K0708772-006 with recoveries of 37% and 33%, respectively.  The LCS 
and post-spike recovery for antimony were in control indicating the analytical batch was 
in control, therefore a matrix interference may be the cause for low recoveries of 
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antimony.  Antimony results were estimated and flagged ‘J’ in the parent sample 
(K0708772-006).  Zinc and vanadium had recoveries slightly below the lower control of 
80% for either the MS or MSD in the MS/MSD pair; zinc (MS:78%, MSD:80%) and 
vanadium (MS:81% and MSD:79%).  The LCS recoveries for both analytes were in 
control indicating the analytical batch was in control, neither zinc or vanadium results 
were estimated based on MS/MSD recoveries.   

Tissue Samples 

• MS/MSD recoveries were above the control limits for tissue in the parent sample 
(K0708865-003) for the following Aroclors: 

MS(%)  MSD(%)  Control Limits(%) 
Aroclor 1016 171 148  40-140 
Aroclor 1260 196 200  60-130 

Recoveries for Aroclors 1016 and 1260 in the sample are likely biased high due to the 
presence of an elevated concentration of Aroclor 1254.  Aroclors 1016 and 1260 were not 
detected in the associated samples (K0708865-001 through -005), therefore data was not 
estimated based on MS/MSD recoveries.  

• MS/MSD recoveries for anthracene in the parent sample (K0708865-003) were below the 
lower control limit of 55% for tissue with recoveries of 46% and 45%, respectively.  The 
LCS recovery was in control indicating the analytical batch was in control.  Anthracene 
was estimated and flagged ‘UJ’ in the parent sample.   

• MS/MSD recoveries in the parent sample (K0708865-003) were above the upper control 
limits for bis(2-ethylhexyl)phthalate, di-n-octyl phthalate and di-n-butyl phthalate.  The 
LCS recoveries were in control indicating the analytical batch was in control. All sample 
results were non-detect for these three analytes in the parent sample with the exception of 
di-n-butyl phthalate for samples  K0708865-001, -002 and -004.  Non-detect sample 
results were not estimated based on MS/MSD recoveries and samples results reported 
above the MRL (as listed above) were estimated and flagged ‘J’ for di-n-butyl phthalate.  

• MS recoveries in the parent sample (K0708865-003) associated with samples K0708865-
001 through -005 were below the lower control limit of 80% for antimony and mercury 
with recoveries of 73% and 76%, respectively.  Antimony and mercury results were 
estimated and flagged ‘J’ in the parent sample.     

Surrogate Recovery Review 

Each sample analyzed for organic compounds was spiked with surrogates (system monitoring 
compounds).  Surrogate recoveries are a measure of accuracy for the overall analysis of each 
individual sample.   

Surrogate recoveries were acceptable with the following exceptions: 
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• The SVOC surrogate phenol-d6 recovery in samples K0708772-001 and -005 was below 
the lower DoD QSM control limit of 45% with 31% and 35%, respectively.  Phenol-d6 is 
a surrogate for the acid fraction.  The only acid fraction target compound, 4-
methylphenol, was reported from another analytical batch after reextraction and 
reanalysis due to a problem that occurred during sample cleanup with the original 
analytical batch.  The surrogate recoveries were acceptable in the reanalysis therefore, 
further action was not necessary.  

   

PRECISION 

Duplicate Review 

One field duplicate sample was collected for both sediment and clam matrices to verify 
acceptable field sampling techniques and the representativeness of the sample aliquots.  In 
addition the laboratory tested precision by analyzing both MSD and LCSD samples.  The RPD 
for field duplicate samples was calculated when both sample results were greater than 5x the 
reporting limit.       

• Laboratory duplicate precision was acceptable for both sediment and clam tissue 
matrices.  

• Field duplicate precision was within the control limits outlined within QAPP with the 
exception of the following metals within the sediment matrix.  The RPD for these metals 
exceeded the 25% control limit: 

 
 Primary 
(mg/kg)  

Field 
Duplicate 
(mg/kg) RPD 

Aluminum 12,000 15,900 28.0 
Cadmium 0.365 0.851 79.9 

Copper 32.1 24.2 28.1 
Lead 14.6 22.1 40.9 

Mercury 0.118 0.065 57.9 
Thallium 0.218 0.124 55.0 

    
The primary sample (K0708772-003) and the field duplicate (K0708772-005) for sample 
results listed above were qualified as estimated and flagged  ‘J’.  

COMPARABILITY 

 Reporting Limits 

The laboratory reported sample results between the MRL and MDL.  Results reported between 
the MDL and MRL are reported as estimated and are flagged ‘J’. 
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COMPLETENESS 

The laboratory reported all requested analyses and the deliverable data reports were complete.  
Completeness is defined as the percentage of usable data out of the total amount of data 
generated.  The project completeness goal is 100 percent.  Some data were qualified as estimated 
‘J’ or ‘UJ’.  A summary of qualifiers can be found in Table 2.  Completeness for the site 
investigation was 100%. 
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Table 1 
Sample Location and Analyses Summary 

 
Pre-

Removal 
Area URS ID Lab ID 

Collection 
Date Method Analyses 

Clam Tissue 
1 070926A1TC K0708865-002 9/26/2007 

1 (duplicate) 070926A7TC  K0708865-001 9/26/2007 
2 070926A2TC K0708865-003 9/26/2007 
3 070927A3TC K0708865-004 9/27/2007 

PCBs (as Aroclors), 
Metals and SVOCs  

5 070925A5TC K0708865-005 9/25/2007 
PCBs (as Aroclors), 

Methyl Mercury, Metals 
and %lipids1  

Sediment 

1 070926A1SD 
K0708772-004
K0712241-004
K0800426-004 

9/26/07 

2 070926A2SD 
K0708772-003
K0712241-003
K0800426-003 

9/26/07 

2 (duplicate) 070926A6 SD  
K0708772-005
K0712241-005
K0800426-005 

9/26/07 

3 070927A3SD 
K0708772-006
K0712241-006
K0800426-006 

9/27/07 

4 070925A4SD 
K0708772-001
K0712241-001
K0800426-001 

9/25/07 

5 070925A5SD 
K0708772-002
K0712241-002
K0800426-002 

9/25/07 

PCBs (as Aroclors), 
Metals, SVOCs, TPH-
Dx, TOC, Grain Size  

Notes:     
1Not enough tissue volume was collected to analyze SVOCs. 
Data Package K0708772 = PCB Aroclors, Metals, and SVOCs  
Data Package K0712241 = reanalysis of SVOCs   
Data Package K0800426 = Grain Size, TOC and TPH-Dx   
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Table 2 
Summary of Qualifications  

 

LAB ID  URS ID ANALYTE QUALIFIER RATIONAL 
Clam Tissue     
K0708865-001 
K0708865-002 
K0708865-003 
K0708865-004 
K0708865-005 

070926A7TC 
070926A1TC 
070926A2TC 
070927A3TC 
070925A5TC 

methyl mercury J hold time 
exceeded 

K0708865-003 070926A2TC 
anthracene 
antimony 
mercury 

J 
UJ 
J 

MS/MSD 
recoveries 

K0708865-001 
K0708865-002 
K0708865-004 

070926A7TC 
070926A1TC 
070927A3TC 

di-n-butyl phthalate 
 J MS/MSD 

recoveries 

Sediment     

K0708772-006 070927A3SD antimony J MS/MSD 
recoveries 

K0708772-001 
K0708772-002 
K0708772-003  
K0708772-004 
K0708772-005  
K0708772-006 

070925A4SD 
070925A5SD 
070926A2SD 
070926A1SD  
070926A6SD 
070927A3SD 

4-methylphenol 
anthracene 
benzo(a)pyrene 

DNR 
LCS recoveries 
(data reported 

from reanalysis) 

K0708772-001 
K0708772-002 
K0708772-003  
K0708772-004 
K0708772-005  
K0708772-006 

070925A4SD 
070925A5SD 
070926A2SD 
070926A1SD  
070926A6SD 
070927A3SD 

bis(2-ethylhexyl)phthalate J/UJ MS/MSD 
recoveries 

K0708772-003 
K0708772-005     

070926A2SD 
070926A6SD 

aluminum 
cadmium 
copper 
lead 
mercury 
thallium 

J RPD  
(field duplicate) 
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