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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road Non-Dry Dock Stormwater
Sequim, Washington  98382-9099 ENVVEST 2010_SW01
360/681-4564 Metals in Water

UNITS:  µg/L
Sample ID - 
Metals Station   Code

Fraction 
(Total/Diss) Type Name MSL Code

Collection 
Date Turbidity Hg As Ag Al Cd

Instrument:
Units 

(NTU) CVAF ICP-MS ICP-MS ICP-MS ICP-MS
Laboratory Achieved Detection Limits (Freshwater) --  0.0001 0.03 0.002 0.3 0.004
Freshwater Reporting Limit (MDL* 3.18) --  0.0003 0.1 0.006 1.0 0.01

SW01-0020 PSNS081.1 TME Composite_equal_time 3174-11 11/18/10 26.1 0.00981 1.58 0.0288 146 0.400
SW01-0021 PSNS081.1 DME Composite_equal_time 3174-12 11/18/10 NA 0.00305 1.40 0.0116 24.8 0.218
SW01-0022 PSNS082.5 TME Composite_equal_time 3174-13 11/18/10 24.0 0.0116 1.17 0.0488 579 1.25
SW01-0023 PSNS082.5 DME Composite_equal_time 3174-14 11/18/10 NA 0.00204 0.827 0.00474 J 43.0 0.388
SW01-0024 PSNS126 TME Composite_equal_time 3174-15 11/18/10 24.1 0.00840 2.75 0.0339 112 0.213
SW01-0025 PSNS126 DME Composite_equal_time 3174-16 11/18/10 NA 0.00350 2.62 0.0155 23.5 0.142

EQUIPMENT BLANKS
SW1005 Tubing EB TME Grab 3174-1 10/15/10 NA 0.0001 U 0.03 U 0.002 U 0.3 U 0.004 U
SW1006 Tubing EB TME Grab 3174-2 10/15/10 NA 0.0001 U 0.03 U 0.002 U 0.3 U 0.004 U
SW0001 PSNS126 TME Composite_equal_time 3174-3 10/28/10 NA 0.0001 U 0.03 U 0.002 U 0.427 J 0.0104 J
SW0002 PSNS081.1 TME Composite_equal_time 3174-4 10/28/10 NA 0.000192 J 0.03 U 0.002 U 1.42 0.004 U
SW0003 PSNS096 TME Composite_equal_time 3174-5 10/28/10 NA 0.0001 U 0.03 U 0.002 U 1.29 0.0143
SW0004 PSNS082.5 TME Composite_equal_time 3174-6 10/28/10 NA 0.000193 J 0.03 U 0.002 U 1.30 0.0184
SW1001 PSNS126 DME Composite_equal_time 3174-7 10/28/10 NA 0.000149 J 0.03 U 0.002 U 0.3 U 0.0100 J
SW1002 PSNS081.1 DME Composite_equal_time 3174-8 10/28/10 NA 0.000173 J 0.03 U 0.002 U 0.454 J 0.004 U
SW1003 PSNS096 DME Composite_equal_time 3174-9 10/28/10 NA 0.0001 U 0.03 U 0.002 U 0.367 J 0.0115 J
SW1004 PSNS082.5 DME Composite_equal_time 3174-10 10/28/10 NA 0.000130 J 0.03 U 0.002 U 0.691 J 0.0175

Average 0.0001 U 0.03 U 0.002 U 0.685 J 0.00981 J

Page 1 of 2
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road
Sequim, Washington  98382-9099
360/681-4564

Sample ID - 
Metals Station   Code

Fraction 
(Total/Diss) Type Name MSL Code

Instrument:
Laboratory Achieved Detection Limits (Freshwater)
Freshwater Reporting Limit (MDL* 3.18)

SW01-0020 PSNS081.1 TME Composite_equal_time 3174-11
SW01-0021 PSNS081.1 DME Composite_equal_time 3174-12
SW01-0022 PSNS082.5 TME Composite_equal_time 3174-13
SW01-0023 PSNS082.5 DME Composite_equal_time 3174-14
SW01-0024 PSNS126 TME Composite_equal_time 3174-15
SW01-0025 PSNS126 DME Composite_equal_time 3174-16

EQUIPMENT BLANKS
SW1005 Tubing EB TME Grab 3174-1
SW1006 Tubing EB TME Grab 3174-2
SW0001 PSNS126 TME Composite_equal_time 3174-3
SW0002 PSNS081.1 TME Composite_equal_time 3174-4
SW0003 PSNS096 TME Composite_equal_time 3174-5
SW0004 PSNS082.5 TME Composite_equal_time 3174-6
SW1001 PSNS126 DME Composite_equal_time 3174-7
SW1002 PSNS081.1 DME Composite_equal_time 3174-8
SW1003 PSNS096 DME Composite_equal_time 3174-9
SW1004 PSNS082.5 DME Composite_equal_time 3174-10

Non-Dry Dock Stormwater
ENVVEST 2010_SW01

Metals in Water
UNITS:  µg/L

Cr Cu Pb Zn
CVAF Batch 

ID
ICP-MS Batch 

ID

ICP-MS ICP-MS ICP-MS ICP-MS
0.08 0.007 0.002 0.05

0.3 0.02 0.006 0.2

8.76 31.0 6.05 116 112910HGA 112310-6100
4.31 19.6 0.555 82.9 112910HGA 112310-6100
5.49 50.7 10.7 158 112910HGA 112310-6100
1.99 18.5 0.710 51.3 112910HGA 112310-6100
2.94 15.0 3.88 62.3 112910HGA 112310-6100
2.36 10.2 0.356 46.1 112910HGA 112310-6100

0.08 U 0.007 U 0.002 U 0.05 U 101910HGA 101810-6100
0.08 U 0.007 U 0.002 U 0.05 U 101910HGA 101810-6100

0.951 0.223 0.00758 0.248 112910HGA 112310-6100
1.43 0.211 0.0401 0.535 112910HGA 112310-6100
4.54 1.23 0.0628 1.07 112910HGA 112310-6100

0.390 0.112 0.0328 0.502 112910HGA 112310-6100
0.706 0.100 0.002 U 0.482 112910HGA 112310-6100
0.695 0.0476 0.0246 0.808 112910HGA 112310-6100
0.772 0.0914 0.0178 0.368 112910HGA 112310-6100
0.389 0.0470 0.002 U 0.332 112910HGA 112310-6100

1.00 0.208 0.0194 0.445

Page 2 of 2
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road Non-Dry Dock Stormwater
Sequim, Washington  98382-9099 ENVVEST 2010_SW01
360/681-4564 STE#1

Station   Code Type Name
Collection 

Date
Analysis 

Date
Analysis 
Method Component Units Result

Detection 
Limit

Reporting 
Limit

PSNS081.1 Composite_equal_time 11/18/10 12/02/10 SM 2340 C Hardness, Total as CaCO3 mg/L 23.1 = 0.8 2.0
PSNS081.1 Composite_equal_time 11/18/10 11/22/10 SM 2540 D Solids, Total Suspended (TSS) mg/L 15 = 5.0 5.0
PSNS081.1 Composite_equal_time 11/18/10 11/30/10 SM 5310 C Carbon, Total Organic mg/L 8.28 = 0.07 0.50
PSNS081.1 Composite_equal_time 11/18/10 11/30/10 SM 5310 C Carbon, Dissolved Organic (DOC) mg/L 8.45 = 0.07 0.50
PSNS081.1 Grab 11/17/10 12/04/10 NWTPH-Dx Diesel Range Organics (DRO) ug/L 61 =, J 11 250
PSNS081.1 Grab 11/17/10 12/04/10 NWTPH-Dx Residual Range Organics (RRO) ug/L 130 =, J 19 500
PSNS082.5 Composite_equal_time 11/18/10 12/02/10 SM 2340 C Hardness, Total as CaCO3 mg/L 23.5 = 0.8 2.0
PSNS082.5 Composite_equal_time 11/18/10 11/22/10 SM 2540 D Solids, Total Suspended (TSS) mg/L 14 = 5.0 5.0
PSNS082.5 Composite_equal_time 11/18/10 11/30/10 SM 5310 C Carbon, Total Organic mg/L 6.08 = 0.07 0.50
PSNS082.5 Composite_equal_time 11/18/10 11/30/10 SM 5310 C Carbon, Dissolved Organic (DOC) mg/L 6.83 = 0.07 0.50
PSNS082.5 Grab 11/17/10 12/04/10 NWTPH-Dx Diesel Range Organics (DRO) ug/L 1100 =, H 12 260
PSNS082.5 Grab 11/17/10 12/04/10 NWTPH-Dx Residual Range Organics (RRO) ug/L 1600 =, O 20 520
PSNS126 Composite_equal_time 11/18/10 12/02/10 SM 2340 C Hardness, Total as CaCO3 mg/L 44.9 = 0.8 2.0
PSNS126 Composite_equal_time 11/18/10 11/22/10 SM 2540 D Solids, Total Suspended (TSS) mg/L 12.5 = 5.0 5.0
PSNS126 Composite_equal_time 11/18/10 11/30/10 SM 5310 C Carbon, Total Organic mg/L 6.90 = 0.07 0.50
PSNS126 Composite_equal_time 11/18/10 11/30/10 SM 5310 C Carbon, Dissolved Organic (DOC) mg/L 7.63 = 0.07 0.50
PSNS126 Grab 11/17/10 12/04/10 NWTPH-Dx Diesel Range Organics (DRO) ug/L ND ND 13 280
PSNS126 Grab 11/17/10 12/04/10 NWTPH-Dx Residual Range Organics (RRO) ug/L ND ND 22 560
PSNS096 Grab 11/17/10 12/04/10 NWTPH-Dx Diesel Range Organics (DRO) ug/L 170 =, J 11 250
PSNS096 Grab 11/17/10 12/04/10 NWTPH-Dx Residual Range Organics (RRO) ug/L 450 =, J 19 500

Page 1 of 1
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BATTELLE MARINE SCIENCE LABORATORIES Non-Dry Dock Stormwater
1529 West Sequim Bay Road ENVVEST 2010_SW01
Sequim, Washington  98382-9099 Metals in Water
360/681-4564 UNITS:  µg/L

Sample ID - Metals Station Code
Fraction 

(Total/Diss) Sample Type MSL Code Hg CVAF Batch ID
Instrument: CVAF

Laboratory Achieved Detection Limits 0.0001
Reporting Limit (MDL* 3.18) 0.0003

METHOD BLANKS
MB-1 TME Freshwater MB1_101910 0.0001 U 101910HGA
MB-2 TME Freshwater MB2_101910 0.0001 U 101910HGA
MB-3 TME Freshwater MB3_101910 0.0001 U 101910HGA
MB-4 TME Freshwater MB1_112910 0.0001 U 112910HGA
MB-5 TME Freshwater MB2_112910 0.0001 U 112910HGA
MB-6 TME Freshwater MB3_112910 0.0001 U 112910HGA

LABORATORY CONTROL SAMPLES
Spiking Level 0.00496
LCS (1) TME Freshwater OPR 101810 run1 0.00508 101910HGA
LCS (2) TME Freshwater OPR 101810 run2 0.00519 101910HGA
LCS Blank (1) TME Freshwater Blank 101810 0.000110 J 101910HGA

Percent Recovery, LCS 1 100%
Percent Recovery, LCS 2 102%

Spiking Level 0.00496
LCS (1) TME Freshwater OPR 112709 run1 0.00465 112910HGA
LCS (2) TME Freshwater OPR 112709 run2 0.00466 112910HGA
LCS Blank (1) TME Freshwater Blank 112709 0.0001 U 112910HGA

Percent Recovery, LCS 1 94%
Percent Recovery, LCS 2 94%

MATRIX SPIKE RESULTS
SW01-0023 PSNS 082.5 DME Freshwater 3174-14 0.00204 112910HGA
MS1 PSNS 082.5 DME Freshwater 3174-14MS 0.0210 112910HGA
MSD1 PSNS 082.5 DME Freshwater 3174-14MSD 0.0204 112910HGA

Spiking Level, MS 0.0195
Spiking Level, MSD 0.0194

Percent Recovery, MS 97%
Percent Recovery, MSD 95%

RPD 2.7%

REPLICATE PRECISION
SW01-0024 PSNS 126 TME Freshwater 3174-15 0.00840 112910HGA
DUP PSNS 126 TME Freshwater 3174-15r2 0.00797 112910HGA

Mean 0.00819
RPD 5%

STANDARD REFERENCE MATERIAL
SRM 1641 (1) TME Freshwater 1641d 101810 1626 101910HGA
SRM 1641 (2) TME Freshwater 1641d 112709 1547 112910HGA

Certified Value 1590
range ±18

SRM 1641 (1) PD 2%
SRM 1641 (2) PD 3%

QC Results Hg Page 1 of 1
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BATTELLE MARINE SCIENCE LABORATORIES Non-Dry Dock Stormwater
1529 West Sequim Bay Road ENVVEST 2010_SW01
Sequim, Washington  98382-9099 Metals in Water
360/681-4564 UNITS:  µg/L

Sample ID - 
Metals Station Code

Fraction 
(Total/Diss)

Sample 
Type MSL Code As Ag Al Cd Cr Cu Pb Zn

ICP-MS   
Batch ID

Instrument: ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS
Laboratory Achieved Detection Limits (Freshwater) 0.03 0.002 0.3 0.004 0.08 0.007 0.002 0.05
Freshwater Reporting Limit (MDL* 3.18) 0.1 0.006 1.0 0.01 0.3 0.02 0.006 0.2

METHOD BLANKS
MB-1 TME Freshwater Blank101810 0.03 U 0.002 U 0.3 U 0.004 U 0.08 U 0.007 U 0.002 U 0.05 U 101810-6100
MB-2 TME Freshwater TRM Blank 112910R1 0.03 U 0.002 U 0.3 U 0.004 U 0.08 U 0.007 U 0.002 U 0.0802 J 112310-6100
MB-3 TME Freshwater TRM Blank 112910R2 0.03 U 0.002 U 0.3 U 0.004 U 0.08 U 0.007 U 0.002 U 0.05 U 112310-6100

LABORATORY CONTROL SAMPLES
Spiking Level 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
SW1005 Tubing EB TME Freshwater 3174-1 0.03 U 0.002 U 0.3 U 0.004 U 0.08 U 0.007 U 0.002 U 0.05 U 101810-6100
LCS (1) TME Freshwater 3174-1MS 1.11 1.01 0.96 1.13 1.01 1.01 1.01 1.29 101810-6100

Percent Recovery, LCS 111% 101% 96% 113% 101% 101% 101% 129%

Spiking Level 2 2 2 2 2 2 2 2
MB-2 TME Freshwater TRM Blank 112910R1 0.03 U 0.002 U 0.3 U 0.004 U 0.08 U 0.007 U 0.002 U 0.0802 J 112310-6100
LCS (2) TME Freshwater TRM LCS 112910 1.98 1.93 2.26 1.96 1.99 1.98 2.02 2.06 112310-6100

Percent Recovery, LCS 99% 97% 113% 98% 100% 99% 101% 99%

MATRIX SPIKE RESULTS
SW01-0021 PSNS 081.1 DME Freshwater 3174-12 1.40 0.0116 24.8 0.218 4.31 19.6 0.555 82.9 112310-6100
MS1 PSNS 081.1 DME Freshwater 3174-12MS 12.1 9.07 34.3 10.1 14.8 28.6 11.0 93.4 112310-6100
MSD1 PSNS 081.1 DME Freshwater 3174-12MSD 12.3 9.18 33.6 10.1 15.0 29.3 11.0 94.6 112310-6100

Spiking Level 10 10 10 10 10 10 10 10
Percent Recovery, MS 107% 91% 95% 99% 105% 90% 104% 105%

Percent Recovery, MSD 109% 92% 88% 99% 107% 97% 104% 117%
RPD 1.9% 1.2% 7.7% 0.0% 1.9% 7.5% 0.0% 10.8%

REPLICATE PRECISION
SW1006 Tubing EB TME Freshwater 3174-2 0.03 U 0.002 U 0.3 U 0.004 U 0.08 U 0.007 U 0.002 U 0.05 U 101810-6100
DUP1 Tubing EB TME Freshwater 3174-2r2 0.03 U 0.002 U 0.3 U 0.004 U 0.08 U 0.007 U 0.002 U 0.05 U 101810-6100

Mean 0.03 U 0.002 U 0.3 U 0.004 U 0.08 U 0.007 U 0.002 U 0.05 U
RPD NA NA NA NA NA NA NA NA

SW01-0020 PSNS 081.1 TME Freshwater 3174-11 1.58 0.0288 146 0.400 8.76 31.0 6.05 116 112310-6100
DUP2 PSNS 081.1 TME Freshwater 3174-11r2 1.63 0.0366 173 0.408 8.83 31.9 6.22 116 112310-6100

Mean 1.61 0.0327 160 0.404 8.80 31.5 6.14 116
RPD 3% 24% 17% 2% 1% 3% 3% 0%

QC Results ICPMS Page 1 of 2
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BATTELLE MARINE SCIENCE LABORATORIES Non-Dry Dock Stormwater
1529 West Sequim Bay Road ENVVEST 2010_SW01
Sequim, Washington  98382-9099 Metals in Water
360/681-4564 UNITS:  µg/L

Sample ID - 
Metals Station Code

Fraction 
(Total/Diss)

Sample 
Type MSL Code As Ag Al Cd Cr Cu Pb Zn

ICP-MS   
Batch ID

Instrument: ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS
STANDARD REFERENCE MATERIAL, Seawater
SRM 1640 (1) TME Freshwater NIST 1640 101810      25.7 6.62 50.8 22.6 38.4 84.7 28.5 54.4 101810-6100
SRM 1640 (2) TME Freshwater TRM 1640 112310 26.2 6.82 48.7 22.6 36.5 84.3 28.0 55.1 112310-6100

Certified Value 26.7 7.62 52.0 22.8 38.6 85.2 27.9 53.2
PD 4% 13% 2% 1% 1% 1% 2% 2%
PD 2% 10% 6% 1% 5% 1% 0% 4%

QC Results ICPMS Page 2 of 2
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road Non-Dry Dock Stormwater
Sequim, Washington  98382-9099 ENVVEST 2010_SW01
360/681-4564 Metals in Water

DATA QUALIFIERS:
c Exceeds DQO but meets contingency criteria of either:

1 SRM certified <10x MDL
2 Insufficient spiking level relative to native sample concentrations
3 Sample concentration <10x MDL

U Analyte not detected at or above the MDL, MDL reported
J Analyte detected above the MDL, but less than the RL

N Spiked sample recovery outside QC criterion of 70-130%
& Accuracy result outside QC criterion of ≤20% PD
* Precision result outside QC criterion of <30%

NS Sample not spiked for this analyte
B Analyte detected in the method blank > RL

and sample concentration < 10 times detected blank value
b Data are blank corrected using the batch specific procedural blank
H The chromatographic fingerprint of the sample resembles a petroleum product, 

but the elution pattern inidicates the presence of a greater amount of heavier 
molecular weight constituents than the calibration standard.

O The chromatographic fingerprint of the sample resembles an oil,
 but does not match the calibration standard. 

ND Not detected

Notes:
Composite_equal_time Equal portion composite of time integrated sample (ISCO samples)

NC Not Certified
-- Not analyzed

NA Not applicable/available
TME Total Metals Fraction
DME Dissolved Metals Fraction

2 Sample specific MDLs and RLs reported

MSL Data Package  Page 9 of 67



QA/QC NARRATIVE 

Non-Dry Dock Stormwater SW01   Page 1 of 3  

PROJECT: Non-Dry Dock Stormwater Sampling (SW01) and Equipment Blanks 
 

PARAMETER: Total and Dissolved Metals – Al, Ag, As, Cd, Cr, Cu, Pb, Zn, Hg 
 

LABORATORY: Battelle Marine Sciences Laboratory (MSL), Sequim, Washington 
 

MATRIX: Stormwater and Equipment Blanks (DI water matrix) 
 

SAMPLE 
CUSTODY AND 
PROCESSING: 

Samples were collected from stormwater outfalls located within the Confined Industrial 
Area (CIA) of the Puget Sound Naval Shipyard and Intermediate Maintenance Facility 
(PSNS & IMF) by Taylor Associated, Inc., MSL, and the U.S. Navy. Two types of 
samples were collected. The first were various equipment blanks to ensure the Teflon 
tubing, polycarbonate wedge bottles, composite glass jar, and final sample containers 
would not significantly contribute metals to the sample. Samples 3174-1 and -2 were 
deionized water rinse blanks for the Teflon tubing extending from the outfall manhole into 
the ISCO sampler. The rinse blanks were collected by pumping deionized water through 
the length of tubing typically used in the field. Field blanks were then collected from each 
of the four outfall locations. The field blank was collected by pumping deionized water 
from the bottom of the manhole through the Teflon tubing and into each of the 24 wedge 
bottles located inside the ISCO sampler. The wedge bottles were then carried back to the 
stormwater lab at PSNS&IMF and composited in the glass jar using the same method for 
the storm event samples (see Project Field Sampling Plan and Quality Assurance Plan). 
Glass composite jars were hand delivered the day of collection to MSL. Upon receipt at 
MSL, the samples were shaken vigorously and approximately 500mL was filtered through 
a pre-cleaned 0.45µm polyvinylidene fluoride (PVDF) filter membrane inside a class 100 
clean bench and the filtrate was transferred to a trace metal clean Teflon bottle. A separate 
unfiltered aliquot was poured into a precleaned Teflon bottle. The total metal fractions 
(TME) and dissolved metal fractions (DME) were each acidified to a pH of < 2.0 with 
double distilled nitric acid.  
 
The second type of samples were composite samples collected during the storm event 
identified as STE#1 beginning on November 17, 2010 with the composite ending 24 hours 
later. The glass composite jars for outfalls PSNS81.1, 82.5, and 126 were delivered to 
MSL. In addition, grab samples for total petroleum hydrocarbons (TPH) were received in 
amber glass bottles and were forwarded to Columbia Analytical Services (CAS) along 
with the total organic carbon (TOC), dissolved organic carbon (DOC), hardness, and total 
suspended solids (TSS) samples there were collected from the glass composite jar. In the 
clean laboratory at MSL, the glass composite jar was shaken vigorously (prior and 
between aliquot removal) and aliquots were poured into the following types of containers: 

1. 500 mL Teflon bottle for total metals, 
2. 500 mL PVDF filter unit, vacuum filtered in a class 100 clean bench  and then 

poured into a 500 mL Teflon bottle for dissolved metals, 
3. 250 mL low-density polyethylene (LDPE) bottle provided by CAS and included 

a nitric acid preservative for samples to be analyzed for hardness, 
4. 500 mL LDPE container with sulfuric acid preservative provided by CAS for the 

analysis of TOC, 
5. 60 mL syringe and 0.45 µm syringe filter both rinsed with deionized water. An 

aliquot of the sample was filtered into a 250 mL LDPE container with 
sulfuric acid preservative provided by CAS for the analysis of DOC, 

6. 500 mL or 1L LDPE bottle provided by CAS for the analysis of TSS, and 
7. Glass vial for the analysis of turbidity as each sample was aliquoted.  

 
All samples were received in good condition. Samples were assigned a Battelle Central 
File (CF) identification number (3174) and were entered into Battelle’s sample tracking 
system. 
 

MSL Data Package  Page 10 of 67



QA/QC NARRATIVE 

Non-Dry Dock Stormwater SW01   Page 2 of 3  

The following lists information on sample receipt and processing activities: 

 Sample Receipt Dates: 10/15/10, 10/28/10, 11/19/2010 
 

 Cooler temp. on arrival  All coolers were at 4.0±2°C 
 

 Collection dates 
     

10/15/10, 10/28/10, 11/18/2010 

 CVAF analysis dates (Hg) 10/19/10 and 11/29/10 

 TRM Prep/Freshwater Analysis 
by ICP-MS 
(As, Ag, Al, Cd, Cr, Cu, Pb, Zn) 
 

10/18/10 and 11/23/10 

    
 
QA/QC DATA QUALITY OBJECTIVES: 
  MS SRM    
 
Analyte 

Analytical 
Method for 
Seawater 

 

Range of 
Recovery 

Percent 
Difference 

Replicate 
Precision 

Method 
Detection 

Limits 
(µg/L) 

Reporting 
Limits 
(µg/L) 

Aluminum ICP-MS 70-130% ≤20% ≤30% 0.3 1.0 
Arsenic ICP-MS 70-130% ≤20% ≤30% 0.03 0.1 
Cadmium ICP-MS 70-130% ≤20% ≤30% 0.004 0.01 
Chromium ICP-MS 70-130% ≤20% ≤30% 0.08 0.3 
Copper ICP-MS 70-130% ≤20% ≤30% 0.007 0.02 
Lead ICP-MS 70-130% ≤20% ≤30% 0.002 0.006 
Silver ICP-MS 70-130% ≤20% ≤30% 0.002 0.006 
Zinc ICP-MS 70-130% ≤20% ≤30% 0.05 0.2 
Mercury CVAF 70-130% ≤20% ≤30% 0.0001 0.0003 
 
 
METHODS: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Samples were analyzed for nine metals: aluminum (Al), arsenic (As), cadmium (Cd), 
chromium (Cr), copper (Cu), lead (Pb), silver (Ag), zinc (Zn), and mercury (Hg).  
Samples were submitted for analyses following two methods. All samples were 
analyzed for Hg by Cold Vapor Atomic Fluorescence (CVAF) in accordance with 
Battelle SOP MSL-I-013, Total Mercury in Aqueous Samples by CVAF, following 
EPA Method 1631 revision E.   
 
All samples were analyzed for other metals by Inductively Coupled Plasma-Mass 
Spectrometry (ICP-MS) in accordance with Battelle SOP MSL-I-022, Determination of 
Elements in Aqueous and Digestate Samples by ICP/MS.  The base methods for this 
procedure are EPA Method 1638 and EPA Method 1640. All samples were digested 
following the total metal recoverable (TRM) method established in EPA Method 1640 
prior to analysis by ICP-MS. In summary, this preparation brings the pH of the sample 
to 2% and heats the capped samples for 2.5 hours in a 85˚C oven to solubilize 
particulates. Both the filtered and unfiltered fractions were prepared using this method 
to destroy any colloidal particles remaining in the filtered (aka. Dissolved) fraction.    
 
All results were reported in units of µg/L.  Data are not blank corrected.  
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QA/QC NARRATIVE 

Non-Dry Dock Stormwater SW01   Page 3 of 3  

 
 
HOLDING TIMES: All samples were analyzed within the established holding times of 90 days for Hg and 

six months for all other metals.  
  

DETECTION LIMITS: Laboratory method detection limits (MDLs) for TRM freshwater were reported from 
the Annual MDL Study as determined by seven replicates of deionized water spiked at 
appropriate concentrations and prepared using the TRM method. Reporting limits are 
determined as 3.18 times the laboratory achieved MDL. The data are evaluated and 
flagged as follows: 
  
U    Analyte not detected at or above the MDL, MDL reported 
 
J     Analyte detected above the MDL, but less than the RL   
 
N    Spiked sample recovery outside QC criterion of 70-130%  
 
&    Accuracy result outside QC criterion of ≤20% PD  
 
*      Precision result outside QC criterion of <30% 
 
B    Analyte detected in the method blank > RL and sample concentration < 10 times 

detected blank value 
 
c     Exceeds data quality objective but meets contingency criterion   
     
b     Result is reagent blank corrected using the batch specific blank  (BMRB) 
 
 

METHOD BLANKS: A minimum of one method blank was prepared and analyzed by each instrument with 
each analytical batch. The method blanks were all less than the RL.  
 

LABORATORY 
CONTROL 
SAMPLES: 

A minimum of one LCS (OPR or blank spike) was prepared and analyzed with each 
analytical batch of 20 or fewer samples. For the equipment blanks, the matrix is 
deionized water. Therefore, the matrix spike and LCS are synonymous. Percent 
recoveries for LCS samples were within the QC acceptance criterion of 70% to 130% 
for all metals.  
 

MATRIX SPIKE 
ACCURACY: 

A minimum of one set of duplicate matrix spikes (MS/MSD) was prepared and 
analyzed with each analytical batch of 20 or fewer samples. Percent recoveries for 
matrix spikes were within the QC limits of 70% to 130% for all metals. See the LCS 
section for matrix spikes on the equipment blanks.     
 

REPLICATE 
PRECISION: 

Laboratory precision was expressed as the relative percent difference (RPD) between 
laboratory duplicates. The RPD values for the laboratory duplicates were within the 
QC acceptance criterion of ±30% for all metals detected above the RL.   
 

STANDARD 
REFERENCE 
MATERIAL 
ACCURACY: 

Standard reference materials (SRM) were prepared and analyzed with each analytical 
batch at a minimum frequency of 1 per 20 or fewer samples. Analytical accuracy was 
expressed as the percent difference (PD) between the measured and the certified value. 
The freshwater SRMs were 1641d for Hg and 1640 for all other metals. The 
differences were within the QC acceptance criterion of ≤20%.  
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SAMPLE LOGIN
Project Manager:  Brandenberger Marine Sciences Laboratory

Date Received:  10/15/2010 1529 West Sequim Bay Road
Batch:  1 Sequim, Washington  98382

Login Designee:  CSuslick PH:  (360) 681-4565

Project:  ENVVEST Drydock Stormwater
Sponsor ID Site Description Battelle Code Matrix Storage Location Requested Parameters

Collection 
Date

SW1005 Unclean tubing blank 3174-1 freshwater Prep Lab J-3-C Total Metals 10/15/10

SW1006 Micro cleaned tubing 3174-2 freshwater Prep Lab J-3-C Total Metals 10/15/10

SOP#:  MSL-A-001 Page 1 of 1
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LO6-IN CHECKLIST

pu- ot,7 oLocJ( SLO

Seol intoct? YES NO

Reference SOP# /t SL-A-OOI

TO BE COA4PLETED UPON SAJIAPLE ARRTYAULOo.IN
Yes No N./A Indicote in Appr.opriote Box

f] |_-| g G.rstodyseolpresent

-
| r'\, I I I I Coolerternperoture(occeptobleronge: 4t?"Corsolids:frozen)

(if multiple coolets, note tenp. of each)

tf n Wp"oie"t Monoger notified of oqy custody/login discreponcies (cooler temp, sponson codes, etc)
Comment/Remedy:1r-nv[ff

Somple condition(s):

Contoiner type:

Notes:

Were oll choin of custody.forms signel ond doted?

Were somples filtered ot rtl5L?

.,t&, €a"p. r@ @:tfrer:

rtiotrix: ODu-2*<f

n n Mvr-type Project (requires high-level somple trccking procedures)

A tf Fitter somples:

f] g Fae.ezedry sample(s) - somples will be weighed ond ploced in ultrolow temp freezer (Login Lob)

A f] speciolinstrucrions:

Sompfe Prese.rvotionlnstrrctions: O.21o l't*D't
** See Lf IAS f or ar chiv el disposol i nf ormdf ion**

PAA Verificotion:

5AAAPLE PRESERVATION

tf Sompte(s) were preser.ved prior to 6mivol ot lvlSL (noted on CoC / Sample / per PM Instruction )

fl Rondom pH checked for -to%of somples (usedip poper) Somple fDs:

n CompletepH check reguired for project (use pH meter ond record on pH Record form)

L{J Somple(s) were preserved ot ldSL

-/-Type: | 4 o.z%HNo3

f:] o.s%Ha (He somptes)

t] Refrigerate/Fre*ze

f] other

Note-s:

Mfes:

Nofes:

Nofes:

jr>h','.o Lot# lZoGOl6
Lott*

Compfeted eVr,4nM Dcte/Time: to[zglrc

Battelle Marine Sclences Labs, 1529 West Sequim Bay Rd, Sequim, Washington 98362 PH: (360) 6814565
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LO6-rN CHECKLTST i r

Centrolrtl*: 3111 - Somple No(s): I t- \L
ProjedN.r", @Z6- siJO i'- Project llonoger:

TO BE COAAPLETED UPON 5AAAPLE ARRTVAI./LO6.IN
Yes No N/A Indisqte in Appr.opriota Box

Pel etence SOP# iiSL-A-OO1

tfEl4arrtodyseorpresent seorinrocr? vEs No .,/ 1lh,U
6n [cooterrernperoture(occeprobte range: 4t?ocorsotids:frozen) F ( 

/1,2 , 
-' ' I "c *i l^ p,

(if multiple cooters. note temp. of each) # &r' 3 .\O "C ' - 
IOl,\,)

fl tf 6*i"ct lrlonoger notified of ony custod ytlogindiscreponcies (cooler tenp, sponsor codes, etc)

Comment/Remedy:

"ffF.' &p.vd Other:

6Erlv fl r_l
Sonple condition(s):

Contoiner type:

Notes:

Were oll choin of custody forms signed ond doted?

Were somples tiltered ot rlASL?

PROJGd'f &tN,{e€A-(prisr to qrrivql when

n @,}{ovy-tyPe Project (re4uires high-level somple trocking procedures)

--J

triounit Entire Eornple ftrlf of

Freeze dry somple(s) - somples will be weighed ond placed in ultrolow temp fretzer (Login Lob)

g n speciolinstructions: 5?i* co*ttaitt itto parc.".ckr MkJ
Sompfe Preservotion Instructions z (: lkr / aLiol;

**See LIrtAS tor orchive/disposol informoYi
,noUls O,21o H

SAA,IPLE PRESER,VATION

t] Somple(s) u,ere prescrved prior to'orrivol ot AISL (noted on CoC / Somple / per PM trnstruction )

t] Rondom pH checked for -lO%of somples (use dip poper) Somple IDs:

tf Conplefe pH check reguiredfor project (use pH meter ond eecordon pH Record form)

@ sanvle!)were pr*ervedot ttlsl

Type: V o.z% HNo3

|-| o.5% Hct (H9 somptes)

f:] PefriseratetFreze

f.] oiher

t'lnl16

r(\Mtes: t'l O\-"-- t"r* VM O

Notes: Lot#

Not€s:

Notes:

Completad Bv, ,z/fZ M Doty'Time:

Battelte Marine Sabnces Labs, 1 529 West Sequim Bay Rd, Sequim, Washington 98362 PH: (360) 6814565
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road Non-Dry Dock Stormwater
Sequim, Washington  98382-9099 ENVVEST 2010_SW02 and SW03
360/681-4564 Metals in Water

UNITS:  µg/L
Sample ID - 
Metals Station   Code

Fraction 
(Total/Diss) Type Name MSL Code

Collection 
Date Turbidity Hg As Ag Al Cd

Instrument:
Units 

(NTU) CVAF ICP-MS ICP-MS ICP-MS ICP-MS
Laboratory Achieved Detection Limits (Freshwater) --  0.0001 0.03 0.002 0.3 0.004
Freshwater Reporting Limit (MDL* 3.18) --  0.0003 0.1 0.006 1.0 0.01

SW02
SW02-0009 PSNS096 TME Composite_equal_time 3174-17 11/30/10 20.2 0.00878 1.80 0.0255 445 0.770
SW02-0010 PSNS096 DME Composite_equal_time 3174-18 11/30/10 NA 0.00146 1.33 0.002 U 22.1 0.476
SW02-0011 PSNS082.5 TME Composite_equal_time 3174-19 11/30/10 33.4 0.00642 0.821 0.0287 912 0.830
SW02-0012 PSNS082.5 DME Composite_equal_time 3174-20 11/30/10 NA 0.00164 0.597 0.002 U 37.1 0.286
SW02-0013 PSNS081.1 TME Composite_equal_time 3174-21 11/30/10 38.2 0.0265 1.85 0.0714 775 0.370
SW02-0014 PSNS081.1 DME Composite_equal_time 3174-22 11/30/10 NA 0.00255 1.38 0.0135 36.2 0.143
SW02-0015 PSNS126 TME Composite_equal_time 3174-23 11/30/10 5.8 0.00436 2.59 0.0368 124 0.154
SW02-0016 PSNS126 DME Composite_equal_time 3174-24 11/30/10 NA 0.00216 2.49 0.0143 15.1 0.113

SW03
SW03-0011 PSNS126 TME Composite_equal_time 3174-25 12/12/10 3.12 0.00435 1.80 0.0304 91.7 0.139
SW03-0012 PSNS126 DME Composite_equal_time 3174-26 12/12/10 NA 0.00166 1.64 0.00979 10.7 0.0712
SW03-0013 PSNS126DUP TME Composite_equal_time 3174-27 12/12/10 3.70 0.00339 1.72 0.0300 90.9 0.125
SW03-0014 PSNS126DUP DME Composite_equal_time 3174-28 12/12/10 NA 0.00147 1.62 0.0102 8.20 0.073
SW03-0015 PSNS096 TME Composite_equal_time 3174-29 12/12/10 14.6 0.0133 1.38 0.0250 312 0.274
SW03-0016 PSNS096 DME Composite_equal_time 3174-30 12/12/10 NA 0.00187 0.730 0.002 U 7.06 0.0845
SW03-0017 PSNS082.5 TME Composite_equal_time 3174-31 12/12/10 13.1 0.00370 0.383 0.0120 255 0.596
SW03-0018 PSNS082.5 DME Composite_equal_time 3174-32 12/12/10 NA 0.00198 0.292 0.002 U 24.5 0.277
SW03-0019 PSNS081.1 TME Composite_equal_time 3174-33 12/12/10 22.0 0.0138 1.00 0.0399 354 0.266
SW03-0020 PSNS081.1 DME Composite_equal_time 3174-34 12/12/10 NA 0.00216 0.679 0.00624 12.2 0.109
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road
Sequim, Washington  98382-9099
360/681-4564

Sample ID - 
Metals Station   Code

Fraction 
(Total/Diss) Type Name MSL Code

Instrument:
Laboratory Achieved Detection Limits (Freshwater)
Freshwater Reporting Limit (MDL* 3.18)

SW02
SW02-0009 PSNS096 TME Composite_equal_time 3174-17
SW02-0010 PSNS096 DME Composite_equal_time 3174-18
SW02-0011 PSNS082.5 TME Composite_equal_time 3174-19
SW02-0012 PSNS082.5 DME Composite_equal_time 3174-20
SW02-0013 PSNS081.1 TME Composite_equal_time 3174-21
SW02-0014 PSNS081.1 DME Composite_equal_time 3174-22
SW02-0015 PSNS126 TME Composite_equal_time 3174-23
SW02-0016 PSNS126 DME Composite_equal_time 3174-24

SW03
SW03-0011 PSNS126 TME Composite_equal_time 3174-25
SW03-0012 PSNS126 DME Composite_equal_time 3174-26
SW03-0013 PSNS126DUP TME Composite_equal_time 3174-27
SW03-0014 PSNS126DUP DME Composite_equal_time 3174-28
SW03-0015 PSNS096 TME Composite_equal_time 3174-29
SW03-0016 PSNS096 DME Composite_equal_time 3174-30
SW03-0017 PSNS082.5 TME Composite_equal_time 3174-31
SW03-0018 PSNS082.5 DME Composite_equal_time 3174-32
SW03-0019 PSNS081.1 TME Composite_equal_time 3174-33
SW03-0020 PSNS081.1 DME Composite_equal_time 3174-34

Non-Dry Dock Stormwater
ENVVEST 2010_SW02 and SW03

Metals in Water
UNITS:  µg/L

Cr Cu Pb Zn
CVAF Batch 

ID
ICP-MS 
Batch ID

ICP-MS ICP-MS ICP-MS ICP-MS
0.08 0.007 0.002 0.05

0.3 0.02 0.006 0.2

11.3 23.1 9.44 102 122110HGA 121110-6100
5.19 5.02 0.308 53.1 122110HGA 121110-6100
4.11 24.0 4.60 119 122110HGA 121110-6100
1.42 7.05 0.170 53.0 122110HGA 121110-6100
7.32 42.7 15.1 174 122110HGA 121110-6100
1.44 14.8 0.347 92.1 122110HGA 121110-6100
1.83 9.81 2.60 53.5 122110HGA 121110-6100
1.33 6.67 0.254 41.5 122110HGA 121110-6100

1.32 7.64 3.90 48.8 122110HGA 122010-6100
0.744 3.35 0.159 34.7 122110HGA 122010-6100

1.12 7.00 3.20 46.5 122110HGA 122010-6100
0.672 3.34 0.166 34.7 122110HGA 122010-6100

64.7 29.5 12.2 104 122110HGA 122010-6100
2.77 3.05 0.179 49.0 122110HGA 122010-6100
2.31 16.4 2.74 80.2 122110HGA 122010-6100
1.35 6.44 0.149 49.7 122110HGA 122010-6100
5.99 30.6 11.3 124 122110HGA 122010-6100
1.90 7.23 0.198 71.6 122110HGA 122010-6100
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road Non-Dry Dock Stormwater
Sequim, Washington  98382-9099 ENVVEST 2010_SW02 and SW03
360/681-4564 STE#2 and STE#3

Station   Code Type Name
Collection 

Date
Analysis 

Date
Analysis 
Method Component Units Result

Detection 
Limit

Reporting 
Limit

SW02
PSNS096 Composite_equal_time 11/30/2010 12/09/2010 SM 2340 C Hardness, Total as CaCO3 mg/L 37.8 = 0.8 2.0
PSNS082.5 Composite_equal_time 11/30/2010 12/09/2010 SM 2340 C Hardness, Total as CaCO3 mg/L 18.9 = 0.8 2.0
PSNS081.1 Composite_equal_time 11/30/2010 12/09/2010 SM 2340 C Hardness, Total as CaCO3 mg/L 16.8 = 0.8 2.0
PSNS126 Composite_equal_time 11/30/2010 12/09/2010 SM 2340 C Hardness, Total as CaCO3 mg/L 30.2 = 0.8 2.0
PSNS096 Composite_equal_time 11/30/2010 12/06/2010 SM 2540 D Solids, Total Suspended (TSS) mg/L 26.5 = 5.0 5.0
PSNS082.5 Composite_equal_time 11/30/2010 12/06/2010 SM 2540 D Solids, Total Suspended (TSS) mg/L 16.5 = 5.0 5.0
PSNS081.1 Composite_equal_time 11/30/2010 12/06/2010 SM 2540 D Solids, Total Suspended (TSS) mg/L 48.5 = 5.0 5.0
PSNS126 Composite_equal_time 11/30/2010 12/06/2010 SM 2540 D Solids, Total Suspended (TSS) mg/L 5.0 = 5.0 5.0
PSNS096 Composite_equal_time 11/30/2010 12/09/2010 SM 5310 C Carbon, Total Organic mg/L 1.45 = 0.07 0.50
PSNS082.5 Composite_equal_time 11/30/2010 12/09/2010 SM 5310 C Carbon, Total Organic mg/L 1.70 = 0.07 0.50
PSNS081.1 Composite_equal_time 11/30/2010 12/09/2010 SM 5310 C Carbon, Total Organic mg/L 4.20 = 0.07 0.50
PSNS126 Composite_equal_time 11/30/2010 12/09/2010 SM 5310 C Carbon, Total Organic mg/L 2.56 = 0.07 0.50
PSNS096 Composite_equal_time 11/30/2010 12/11/2010 SM 5310 C Carbon, Dissolved Organic (DOC) mg/L 2.08 = 0.07 0.50
PSNS082.5 Composite_equal_time 11/30/2010 12/11/2010 SM 5310 C Carbon, Dissolved Organic (DOC) mg/L 2.25 = 0.07 0.50
PSNS081.1 Composite_equal_time 11/30/2010 12/11/2010 SM 5310 C Carbon, Dissolved Organic (DOC) mg/L 5.15 = 0.07 0.50
PSNS126 Composite_equal_time 11/30/2010 12/11/2010 SM 5310 C Carbon, Dissolved Organic (DOC) mg/L 2.71 = 0.07 0.50
PSNS096 Grab 11/30/2010 12/11/2010 NWTPH-Dx Diesel Range Organics (DRO) ug/L 100 =, J 11 130
PSNS096 Grab 11/30/2010 12/11/2010 NWTPH-Dx Residual Range Organics (RRO) ug/L 320 =, O 19 250
PSNS082.5 Grab 11/30/2010 12/11/2010 NWTPH-Dx Diesel Range Organics (DRO) ug/L 82 =, J 11 120
PSNS082.5 Grab 11/30/2010 12/11/2010 NWTPH-Dx Residual Range Organics (RRO) ug/L 280 =, O 19 240
PSNS081.1 Grab 11/30/2010 12/11/2010 NWTPH-Dx Diesel Range Organics (DRO) ug/L 260 =, H 11 130
PSNS081.1 Grab 11/30/2010 12/11/2010 NWTPH-Dx Residual Range Organics (RRO) ug/L 840 =, O 19 250
PSNS126 Grab 11/30/2010 12/11/2010 NWTPH-Dx Diesel Range Organics (DRO) ug/L 62 =, J 11 130
PSNS126 Grab 11/30/2010 12/11/2010 NWTPH-Dx Residual Range Organics (RRO) ug/L 210 =, J 19 250
EB Grab 12/01/2010 12/11/2010 NWTPH-Dx Diesel Range Organics (DRO) ug/L 11 =, J 11 130
EB Grab 12/01/2010 12/11/2010 NWTPH-Dx Residual Range Organics (RRO) ug/L ND ND 19 250

Non-Dry Dock Stormwater Events SW02 & SW03 Chemistry Data Package Page 5 of 105



BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road Non-Dry Dock Stormwater
Sequim, Washington  98382-9099 ENVVEST 2010_SW02 and SW03
360/681-4564 STE#2 and STE#3

Station   Code Type Name
Collection 

Date
Analysis 

Date
Analysis 
Method Component Units Result

Detection 
Limit

Reporting 
Limit

SW03
PSNS126 Composite_equal_time 12/12/2010 12/16/2010 SM 2340 C Hardness, Total as CaCO3 mg/L 12.6 = 0.8 2.0
PSNS126DUP Composite_equal_time 12/12/2010 12/16/2010 SM 2340 C Hardness, Total as CaCO3 mg/L 14.7 = 0.8 2.0
PSNS096 Composite_equal_time 12/12/2010 12/16/2010 SM 2340 C Hardness, Total as CaCO3 mg/L 21.0 = 0.8 2.0
PSNS082.5 Composite_equal_time 12/12/2010 12/16/2010 SM 2340 C Hardness, Total as CaCO3 mg/L 11.8 = 0.8 2.0
PSNS081.1 Composite_equal_time 12/12/2010 12/16/2010 SM 2340 C Hardness, Total as CaCO3 mg/L 12.1 = 0.8 2.0
PSNS126 Composite_equal_time 12/12/2010 12/15/2010 SM 2540 D Solids, Total Suspended (TSS) mg/L 9.5 = 5.0 5.0
PSNS126DUP Composite_equal_time 12/12/2010 12/15/2010 SM 2540 D Solids, Total Suspended (TSS) mg/L 9.5 = 5.0 5.0
PSNS096 Composite_equal_time 12/12/2010 12/15/2010 SM 2540 D Solids, Total Suspended (TSS) mg/L 34.5 = 5.0 5.0
PSNS082.5 Composite_equal_time 12/12/2010 12/15/2010 SM 2540 D Solids, Total Suspended (TSS) mg/L 13.0 = 5.0 5.0
PSNS081.1 Composite_equal_time 12/12/2010 12/15/2010 SM 2540 D Solids, Total Suspended (TSS) mg/L 41.5 = 5.0 5.0
PSNS126 Composite_equal_time 12/12/2010 12/23/2010 SM 5310 C Carbon, Total Organic mg/L 1.38 = 0.07 0.50
PSNS126DUP Composite_equal_time 12/12/2010 12/23/2010 SM 5310 C Carbon, Total Organic mg/L 1.56 = 0.07 0.50
PSNS096 Composite_equal_time 12/12/2010 12/23/2010 SM 5310 C Carbon, Total Organic mg/L 1.26 = 0.07 0.50
PSNS082.5 Composite_equal_time 12/12/2010 12/23/2010 SM 5310 C Carbon, Total Organic mg/L 1.40 = 0.07 0.50
PSNS081.1 Composite_equal_time 12/12/2010 12/23/2010 SM 5310 C Carbon, Total Organic mg/L 2.46 = 0.07 0.50
PSNS126 Composite_equal_time 12/12/2010 12/23/2010 SM 5310 C Carbon, Dissolved Organic (DOC) mg/L 1.92 = 0.07 0.50
PSNS126DUP Composite_equal_time 12/12/2010 12/23/2010 SM 5310 C Carbon, Dissolved Organic (DOC) mg/L 1.90 = 0.07 0.50
PSNS096 Composite_equal_time 12/12/2010 12/23/2010 SM 5310 C Carbon, Dissolved Organic (DOC) mg/L 1.43 = 0.07 0.50
PSNS082.5 Composite_equal_time 12/12/2010 12/23/2010 SM 5310 C Carbon, Dissolved Organic (DOC) mg/L 2.09 = 0.07 0.50
PSNS081.1 Composite_equal_time 12/12/2010 12/23/2010 SM 5310 C Carbon, Dissolved Organic (DOC) mg/L 3.11 = 0.07 0.50
PSNS126 Grab 12/12/2010 12/21/2010 NWTPH-Dx Diesel Range Organics (DRO) ug/L 38 =, J 11 250
PSNS126 Grab 12/12/2010 12/21/2010 NWTPH-Dx Residual Range Organics (RRO) ug/L 67 =, J 19 500
PSNS126DUP Grab 12/12/2010 12/21/2010 NWTPH-Dx Diesel Range Organics (DRO) ug/L 41 =, J 11 250
PSNS126DUP Grab 12/12/2010 12/21/2010 NWTPH-Dx Residual Range Organics (RRO) ug/L 79 =, J 19 500
PSNS096 Grab 12/12/2010 12/22/2010 NWTPH-Dx Diesel Range Organics (DRO) ug/L 81 =, J 11 240
PSNS096 Grab 12/12/2010 12/22/2010 NWTPH-Dx Residual Range Organics (RRO) ug/L 170 =, J 19 480
PSNS082.5 Grab 12/12/2010 12/21/2010 NWTPH-Dx Diesel Range Organics (DRO) ug/L 72 =, J 12 270
PSNS082.5 Grab 12/12/2010 12/21/2010 NWTPH-Dx Residual Range Organics (RRO) ug/L 170 =, J 21 540
PSNS081.1 Grab 12/12/2010 12/21/2010 NWTPH-Dx Diesel Range Organics (DRO) ug/L 79 =, J 11 250
PSNS081.1 Grab 12/12/2010 12/21/2010 NWTPH-Dx Residual Range Organics (RRO) ug/L 180 =, J 19 500

Non-Dry Dock Stormwater Events SW02 & SW03 Chemistry Data Package Page 6 of 105



BATTELLE MARINE SCIENCE LABORATORIES Non-Dry Dock Stormwater
1529 West Sequim Bay Road ENVVEST 2010_SW02 and SW03
Sequim, Washington  98382-9099 Metals in Water
360/681-4564 UNITS:  µg/L

Sample ID - 
Metals Station Code

Fraction 
(Total/Diss) Sample Type MSL Code As Ag Al Cd Cr Cu Pb Zn

ICP-MS   
Batch ID

Instrument: ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS
Laboratory Achieved Detection Limits (Freshwater) 0.03 0.002 0.3 0.004 0.08 0.007 0.002 0.05
Freshwater Reporting Limit (MDL* 3.18) 0.1 0.006 1.0 0.01 0.3 0.02 0.006 0.2

METHOD BLANKS
MB-1 TME Freshwater TRMBlank121110 0.03 U 0.002 U 0.3 U 0.004 U 0.08 U 0.007 U 0.002 U 0.05 U 121110-6100
MB-2 TME Freshwater TRMBlank122010 0.03 U 0.002 U 0.3 U 0.004 U 0.08 U 0.007 U 0.002 U 0.0574 J 122010-6100

LABORATORY CONTROL SAMPLES
Spiking Level 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
MB-1 TME Freshwater TRMBlank121110 0.03 U 0.002 U 0.3 U 0.004 U 0.08 U 0.007 U 0.002 U 0.05 U 121110-6100
LCS (1) TME Freshwater TRM LCS121110 2.03 1.95 1.96 2.00 2.22 2.01 2.03 1.99 121110-6100

Percent Recovery, LCS 102% 98% 98% 100% 111% 101% 102% 100%

Spiking Level 1.0 1.0 2.0 1.0 1.0 1.0 1.0 1.0
MB-2 TME Freshwater TRMBlank122010 0.03 U 0.002 U 0.3 U 0.004 U 0.08 U 0.007 U 0.002 U 0.0574 J 122010-6100
LCS (2) TME Freshwater TRM LCS122010 0.948 0.941 2.26 0.984 0.990 0.987 1.02 1.08 122010-6100

Percent Recovery, LCS 95% 94% 113% 98% 99% 99% 102% 102%

MATRIX SPIKE RESULTS
SW02-0010 PSNS096 DME Composite_equal_time 3174-18 1.33 0.002 U 22.1 0.476 5.19 5.02 0.308 53.1 121110-6100
MS1 PSNS096 DME Composite_equal_time 3174-18MS 12.2 9.34 32.1 10.5 15.2 14.8 10.9 62.9 121110-6100
MSD1 PSNS096 DME Composite_equal_time 3174-18MSD 12.2 9.43 31.1 10.6 15.3 14.7 10.8 62.6 121110-6100

Spiking Level 10 10 10 10 10 10 10 10
Percent Recovery, MS 109% 93% 100% 100% 100% 98% 106% 98%

Percent Recovery, MSD 109% 94% 90% 101% 101% 97% 105% 95%
RPD 0.0% 1.0% 10.5% 1.0% 1.0% 1.0% 0.9% 3.1%

SW03-0012 PSNS126 DME Composite_equal_time 3174-26 1.64 0.00979 10.7 0.0712 0.744 3.35 0.159 34.7 122010-6100
MS1 PSNS126 DME Composite_equal_time 3174-26MS 3.6 1.85 60.5 2.0 2.6 5.3 2.3 84.2 122010-6100
MSD1 PSNS126 DME Composite_equal_time 3174-26MSD 3.6 1.85 60.0 2.0 2.7 5.4 2.2 82.7 122010-6100

Spiking Level 2.0 2.0 50 2.0 2.0 2.0 2.0 50
Percent Recovery, MS 100% 92% 100% 96% 93% 99% 105% 99%

Percent Recovery, MSD 97% 92% 99% 97% 96% 103% 104% 96%
RPD 2.5% 0.0% 1.0% 1.0% 2.6% 4.0% 0.5% 3.1%

REPLICATE PRECISION
SW02-0011 PSNS082.5 TME Composite_equal_time 3174-19 0.821 0.0287 912 0.830 4.11 24.0 4.60 119 121110-6100
DUP1 PSNS082.5 TME Composite_equal_time 3174-19r2 0.823 0.0301 835 0.865 4.09 24.1 4.82 120 121110-6100

Mean 0.822 0.0294 874 0.848 4.10 24.1 4.71 120
RPD 0.2% 4.8% 8.8% 4.1% 0.5% 0.4% 4.7% 0.8%

Non-Dry Dock Stormwater Events SW02 & SW03 Chemistry Data Package Page 7 of 105



BATTELLE MARINE SCIENCE LABORATORIES Non-Dry Dock Stormwater
1529 West Sequim Bay Road ENVVEST 2010_SW02 and SW03
Sequim, Washington  98382-9099 Metals in Water
360/681-4564 UNITS:  µg/L

Sample ID - 
Metals Station Code

Fraction 
(Total/Diss) Sample Type MSL Code As Ag Al Cd Cr Cu Pb Zn

ICP-MS   
Batch ID

Instrument: ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS
REPLICATE PRECISION (cont)
SW03-0011 PSNS126 TME Composite_equal_time 3174-25 1.80 0.0304 91.7 0.139 1.32 7.64 3.90 48.8 122010-6100
DUP2 PSNS126 TME Composite_equal_time 3174-25r2 1.75 0.0265 91.0 0.147 1.26 7.76 3.90 48.5 122010-6100

Mean 1.78 0.0285 91.4 0.143 1.29 7.70 3.90 48.7
RPD 2.8% 13.7% 0.8% 5.6% 4.7% 1.6% 0.0% 0.6%

STANDARD REFERENCE MATERIAL, Seawater
SRM 1640 (1) TME Freshwater TRM1640121110 26.7 7.18 51.7 22.9 40.6 86.9 28.6 55.3 121110-6100

Certified Value 26.7 7.62 52.0 22.8 38.6 85.2 27.9 53.2
PD 0.1% 5.8% 0.6% 0.5% 5.2% 2.0% 2.5% 3.9%

SRM 1640a (1) TME Freshwater TRM1640122010 7.8 7.50 56.7 4.0 39.0 87.4 12.3 58.1 122010-6100

Certified Value 8.08 8.08 53.0 3.99 40.5 85.8 12.1 55.6
PD 3.9% 7.2% 7.0% 0.1% 3.8% 1.9% 1.6% 4.4%
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BATTELLE MARINE SCIENCE LABORATORIES Non-Dry Dock Stormwater
1529 West Sequim Bay Road ENVVEST 2010_SW02 and SW03
Sequim, Washington  98382-9099 Metals in Water
360/681-4564 UNITS:  µg/L

Sample ID - Metals Station Code
Fraction 

(Total/Diss) Sample Type MSL Code Hg CVAF Batch ID
Instrument: CVAF

Laboratory Achieved Detection Limits 0.0001
Reporting Limit (MDL* 3.18) 0.0003

METHOD BLANKS
MB-1 TME Freshwater MB1_122110 0.0001 U 122110HGA
MB-2 TME Freshwater MB2_122110 0.0001 U 122110HGA
MB-3 TME Freshwater MB3_122110 0.0001 U 122110HGA

LABORATORY CONTROL SAMPLES
Spiking Level 0.00496
LCS (1) TME Freshwater OPR 121710 run1 0.00487 122110HGA
LCS (2) TME Freshwater OPR 121710 run2 0.00499 122110HGA
LCS Blank (1) TME Freshwater Blank 121710 0.000107 J 122110HGA

Percent Recovery, LCS 1 96%
Percent Recovery, LCS 2 98%

MATRIX SPIKE RESULTS
SW02-0010 PSNS096 DME Composite_equal_time 3174-18 0.00146 122110HGA
MS1 PSNS096 DME Composite_equal_time 3174-18MS 0.0163 122110HGA
MSD1 PSNS096 DME Composite_equal_time 3174-18MSD 0.0162 122110HGA

Spiking Level, MS 0.0149
Spiking Level, MSD 0.0148

Percent Recovery, MS 100%
Percent Recovery, MSD 100%

RPD 0.2%

SW03-0013 PSNS126DUP TME Composite_equal_time 3174-27 0.00339 122110HGA
MS1 PSNS126DUP TME Composite_equal_time 3174-27MS 0.0415 122110HGA
MSD1 PSNS126DUP TME Composite_equal_time 3174-27MSD 0.0422 122110HGA

Spiking Level, MS 0.0370
Spiking Level, MSD 0.0383

Percent Recovery, MS 103%
Percent Recovery, MSD 101%

RPD 1.8%

REPLICATE PRECISION
SW02-0011 PSNS082.5 TME Composite_equal_time 3174-19 0.00642 122110HGA
DUP PSNS082.5 TME Composite_equal_time 3174-19r2 0.00633 122110HGA

Mean 0.00637
RPD 1%

STANDARD REFERENCE MATERIAL
SRM 1641 (1) TME Freshwater 1641d 121710 1696 122110HGA

Certified Value 1590
range ±18

SRM 1641 (1) PD 7%
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road Non-Dry Dock Stormwater
Sequim, Washington  98382-9099 ENVVEST 2010_SW02 and SW03
360/681-4564 Metals in Water

DATA QUALIFIERS:
c Exceeds DQO but meets contingency criteria of either:

1 SRM certified <10x MDL
2 Insufficient spiking level relative to native sample concentrations
3 Sample concentration <10x MDL

U Analyte not detected at or above the MDL, MDL reported
J Analyte detected above the MDL, but less than the RL

N Spiked sample recovery outside QC criterion of 70-130%
& Accuracy result outside QC criterion of ≤20% PD
* Precision result outside QC criterion of <30%

NS Sample not spiked for this analyte
B Analyte detected in the method blank > RL

and sample concentration < 10 times detected blank value
b Data are blank corrected using the batch specific procedural blank
H The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern inidicates 

the presence of a greater amount of heavier molecular weight constituents than the calibration standard.
O The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard. 

ND Not detected

Notes:
Composite_equal_time Equal portion composite of time integrated sample (ISCO samples)

NC Not Certified
-- Not analyzed

NA Not applicable/available
TME Total Metals Fraction
DME Dissolved Metals Fraction

2 Sample specific MDLs and RLs reported
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QA/QC NARRATIVE 

Non-Dry Dock Stormwater SW02 and SW03   Page 1 of 3  

PROJECT: Non-Dry Dock Stormwater Sampling for SW02 and SW03 
 

PARAMETER: Total and Dissolved Metals – Al, Ag, As, Cd, Cr, Cu, Pb, Zn, Hg 
 

LABORATORY: Battelle Marine Sciences Laboratory (MSL), Sequim, Washington 
 

MATRIX: Stormwater (as a freshwater matrix) 
 

SAMPLE 
CUSTODY AND 
PROCESSING: 

Samples were collected from stormwater outfalls located within the Confined Industrial 
Area (CIA) of the Puget Sound Naval Shipyard and Intermediate Maintenance Facility 
(PSNS & IMF) by TEC, MSL, and the U.S. Navy. The samples reported in this delivery 
group were from two independent storm events (SW02 and SW03). The storm event 
identified as STE#2 or SW02 began on November 29, 2010 with the composite ending 24 
hours later. The storm event identified as STE#3 or SW03 began on December 11, 2010 
with the composite ending 24 hours later. Two types of samples were collected during 
each storm event. The first was a time proportionate composite sample collected using an 
ISCO sampler at each of the four outfall locations. The second was a grab sample 
collected during the storm event in an amber glass jar provided by Columbia Analytical 
Services (CAS) for total petroleum hydrocarbons (TPH). For SW02, one composite 
sample and one grab sample were collected from each of the four outfalls (PSNS81.1, 
82.5, and 126) plus one grab equipment blank. For SW03, one composite sample and one 
grab sample were collected from each of the four outfalls (PSNS81.1, 82.5, and 126) plus 
one field duplicate. The grab samples were stored at 4˚C until delivery to MSL. The 
individual time interval composites collected in the 24 wedge bottles located inside the 
ISCO sampler were carried back to the stormwater lab at PSNS&IMF and composited 
into a single event mean composite (EMC) in a pre-cleaned glass jar (see Project Field 
Sampling and Quality Assurance Plan). The glass composite jars and glass grab samples 
for TPH were then hand delivered the day of collection to MSL.  
 
Upon receipt at MSL, the condition of all the samples were verified as acceptable and 
tracked back to the field chain of custody (COC). In the clean laboratory at MSL, each 
glass composite sample jar was shaken vigorously (prior and between aliquot removal) 
and aliquots were poured into the following types of containers: 

1. 500 mL Teflon bottle for total metals (TME), 
2. 500 mL 0.45µm polyvinylidene fluoride (PVDF) filter unit, vacuum filtered in a 

class 100 clean bench  and then poured into a 500 mL Teflon bottle for 
dissolved metals (DME), 

3. 250 mL low-density polyethylene (LDPE) bottle provided by CAS that included 
a nitric acid preservative for samples to be analyzed for hardness (HRD), 

4. 500 mL LDPE container with sulfuric acid preservative provided by CAS for the 
analysis of total organic carbon (TOC), 

5. 60 mL syringe and 0.45 µm syringe filter both rinsed with deionized water. An 
aliquot of the sample was filtered into a 250 mL LDPE container with 
sulfuric acid preservative provided by CAS for the analysis of dissolved 
organic carbon (DOC), 

6. 500 mL or 1L LDPE bottle provided by CAS for the analysis of total suspended 
solids (TSS), and 

7. Glass vial for the analysis of turbidity as each sample was aliquoted.  
 

The total metal fractions and dissolved metal fractions were each acidified inside a Class 
100 clean bench to a pH of < 2.0 with double distilled nitric acid. The samples were then 
assigned a Battelle Central File (CF) identification number (3174) and were entered into 
Battelle’s sample tracking system. 
  
The TPH grab samples and composite aliquots for TOC, DOC, hardness, and TSS were 
all forwarded to CAS for analysis. The quality control narrative for these parameters was 
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QA/QC NARRATIVE 

Non-Dry Dock Stormwater SW02 and SW03   Page 2 of 3  

provided separately.  
 
The following lists information on sample receipt and processing activities: 

 Sample Receipt Dates: 12/01/10 and 12/12/10 
 

 Cooler temp. on arrival  All coolers were at 4.0±2°C 
 

 Collection dates 
     

12/01/10 and 12/12/10 

 CVAF analysis dates (Hg) 12/21/10 

 TRM Prep/Freshwater Analysis 
by ICP-MS 
(As, Ag, Al, Cd, Cr, Cu, Pb, Zn) 
 

12/11/10 and 12/20/10 

    
 
QA/QC DATA QUALITY OBJECTIVES: 
  MS SRM    
 
Analyte 

Analytical 
Method for 
Seawater 

 

Range of 
Recovery 

Percent 
Difference 

Replicate 
Precision 

Method 
Detection 

Limits 
(µg/L) 

Reporting 
Limits 
(µg/L) 

Aluminum ICP-MS 70-130% 20% 30% 0.3 1.0 
Arsenic ICP-MS 70-130% 20% 30% 0.03 0.1 
Cadmium ICP-MS 70-130% 20% 30% 0.004 0.01 
Chromium ICP-MS 70-130% 20% 30% 0.08 0.3 
Copper ICP-MS 70-130% 20% 30% 0.007 0.02 
Lead ICP-MS 70-130% 20% 30% 0.002 0.006 
Silver ICP-MS 70-130% 20% 30% 0.002 0.006 
Zinc ICP-MS 70-130% 20% 30% 0.05 0.2 
Mercury CVAF 70-130% 20% 30% 0.0001 0.0003 
 
 
METHODS: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Samples were analyzed for nine metals: aluminum (Al), arsenic (As), cadmium (Cd), 
chromium (Cr), copper (Cu), lead (Pb), silver (Ag), zinc (Zn), and mercury (Hg).  
Samples were submitted for analyses following two methods. All samples were 
analyzed for Hg by Cold Vapor Atomic Fluorescence (CVAF) in accordance with 
Battelle SOP MSL-I-013, Total Mercury in Aqueous Samples by CVAF, following 
EPA Method 1631 revision E.   
 
All samples were analyzed for other metals by Inductively Coupled Plasma-Mass 
Spectrometry (ICP-MS) in accordance with Battelle SOP MSL-I-022, Determination of 
Elements in Aqueous and Digestate Samples by ICP/MS.  The base methods for this 
procedure are EPA Method 1638 and EPA Method 1640. All samples were digested 
following the total metal recoverable (TRM) method established in EPA Method 1640 
prior to analysis by ICP-MS. In summary, this preparation brings the pH of the sample 
to 2% and heats the capped samples for 2.5 hours in a 85˚C oven to solubilize 
particulates. Both the filtered and unfiltered fractions were prepared using this method 
to destroy any colloidal particles remaining in the filtered (aka. Dissolved) fraction.    
 
All results were reported in units of µg/L.  Data are not blank corrected.  
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QA/QC NARRATIVE 

Non-Dry Dock Stormwater SW02 and SW03   Page 3 of 3  

 
 
 
 
HOLDING TIMES: All samples were analyzed within the established holding times of 90 days for Hg and 

six months for all other metals.  
  

DETECTION LIMITS: Laboratory method detection limits (MDLs) for TRM freshwater were reported from 
the Annual MDL Study as determined by seven replicates of deionized water spiked at 
appropriate concentrations and prepared using the TRM method. Reporting limits are 
determined as 3.18 times the laboratory achieved MDL. The data are evaluated and 
flagged as follows: 
  
U    Analyte not detected at or above the MDL, MDL reported 
 
J     Analyte detected above the MDL, but less than the RL   
 
N    Spiked sample recovery outside QC criterion of 70-130%  
 
&    Accuracy result outside QC criterion of ≤20% PD  
 
*      Precision result outside QC criterion of <30% 
 
B    Analyte detected in the method blank > RL and sample concentration < 10 times 

detected blank value 
 
c     Exceeds data quality objective but meets contingency criterion   
     
b     Result is reagent blank corrected using the batch specific blank  (BMRB) 
 
 

METHOD BLANKS: A minimum of one method blank was prepared and analyzed by each instrument with 
each analytical batch. The method blanks were all less than the RL.  
 

LABORATORY 
CONTROL 
SAMPLES: 

A minimum of one LCS (OPR or blank spike) was prepared and analyzed with each 
analytical batch of 20 or fewer samples. Percent recoveries for LCS samples were 
within the QC acceptance criterion of 70% to 130% for all metals. They also met a 
secondary criterion of ± 15% recovery. 
 

MATRIX SPIKE 
ACCURACY: 

A minimum of one set of duplicate matrix spikes (MS/MSD) was prepared and 
analyzed with each analytical batch of 20 or fewer samples. Percent recoveries for 
matrix spikes were within the QC limits of 70% to 130% for all metals.     
 

REPLICATE 
PRECISION: 

Laboratory precision was expressed as the relative percent difference (RPD) between 
laboratory duplicates. The RPD values for the laboratory duplicates were within the 
QC acceptance criterion of 30% for all metals detected above the RL.   
 

STANDARD 
REFERENCE 
MATERIAL 
ACCURACY: 

Standard reference materials (SRM) were prepared and analyzed with each analytical 
batch at a minimum frequency of 1 per 20 or fewer samples. Analytical accuracy was 
expressed as the percent difference (PD) between the measured and the certified value. 
The freshwater SRMs were 1641d for Hg and 1640 for all other metals. The 
differences were within the QC acceptance criterion of ≤20%.  
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LO6.IN CHECKLT5T

CentrolFile#;3n Lt
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Botch:. *7-jll
Project Nome: Project llAcnager:
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n W Freezedry sompte(s) - somples will be weighed ond ploced in ultrolow tenp freezer (Login Lob)

Somple Preservqtion fnstnrctions, JGtft
**See Lf lilS f or archive/disposol i nf ormotion**

Conpfctcd Bv, y'lAW Dotc/fimc: to e.l3o
SAIAPLE PRESERVATION

fl Somple(s) were preserved prior to 6rrivqt ot A4SL (noted on CoCl Somple I per Pfrnsruction )

tf Rondom pH checked for -tO1loof somples (use dip poper) Somple IDst

n Complete pH check reguired for project (use pH meter ond record on pH Record forn)

I t/l Somple(s) were preserved ot lvl5L
J

Type: I q O.2%HNO3

tltfE
Completed By:

O.57"HCl (H9 sarnples)

Ref rigerote/Fr*ze

Notes: O/s^a tWOj w* VO0f^1O
Nofes: Lot#

Mtes:

o"r.n,^", olt\llg olSo

Other
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road Non-Dry Dock Stormwater
Sequim, Washington  98382-9099 ENVVEST 2010_SW04_NBK EB
360/681-4564 Metals in Water

UNITS:  µg/L
Sample ID - 
Metals Station   Code

Fraction 
(Total/Diss) Type Name MSL Code

Collection 
Date Hg As Ag Al Cd

Instrument: CVAF ICP-MS ICP-MS ICP-MS ICP-MS
Laboratory Achieved Detection Limits (Freshwater) 0.0001 0.03 0.002 0.3 0.004
Freshwater Reporting Limit (MDL* 3.18) 0.0003 0.1 0.006 1.0 0.01

SW04
SW04-0025 PSNS096 TME Composite_equal_time 3174-43 03/01/11 0.00472 1.83 0.0138 255 0.208
SW04-0026 PSNS096 DME Composite_equal_time 3174-44 03/01/11 0.00179 1.51 0.00341 J 34.6 0.108
SW04-0027 PSNS032 TME Composite_equal_time 3174-45 03/02/11 0.0134 1.16 0.0343 571 0.198
SW04-0028 PSNS032 DME Composite_equal_time 3174-46 03/02/11 0.00310 0.838 0.00380 J 66.4 0.104
SW04-0029 PSNS008 TME Composite_equal_time 3174-47 03/02/11 0.0126 0.703 0.0216 907 0.316
SW04-0030 PSNS008 DME Composite_equal_time 3174-48 03/02/11 0.00226 0.462 0.00284 J 67.6 0.148
SW04-0031 PSNS015 TME Composite_equal_time 3174-49 03/02/11 0.0182 0.918 0.0140 500 0.0556
SW04-0032 PSNS015 DME Composite_equal_time 3174-50 03/02/11 0.00544 0.781 0.00272 J 62.7 0.0337

Equipment Blanks
SW0006 PSNS008 TME Composite_equal_time 3174-35 02/01/11 0.000119 J 0.03 U 0.002 U 0.3 U 0.004 U
SW0007 PSNS032 TME Composite_equal_time 3174-36 02/01/11 0.000124 J 0.03 U 0.002 U 0.483 J 0.004 U
SW0008 PSNS015 TME Composite_equal_time 3174-37 02/01/11 0.000187 J 0.03 U 0.002 U 2.68 0.00838 J
SW0009 PSNS096 TME Composite_equal_time 3174-38 02/01/11 0.000102 J 0.03 U 0.002 U 0.3 U 0.004 U
SW0006 PSNS008 DME Composite_equal_time 3174-39 02/01/11 0.000107 J 0.03 U 0.002 U 0.562 J 0.00411 J
SW0007 PSNS032 DME Composite_equal_time 3174-40 02/01/11 0.000190 J 0.03 U 0.002 U 0.829 J 0.004 U
SW0008 PSNS015 DME Composite_equal_time 3174-41 02/01/11 0.000187 J 0.03 U 0.002 U 0.417 J 0.00630 J
SW0009 PSNS096 DME Composite_equal_time 3174-42 02/01/11 0.000211 J 0.03 U 0.002 U 0.384 J 0.004 U
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road
Sequim, Washington  98382-9099
360/681-4564

Sample ID - 
Metals Station   Code

Fraction 
(Total/Diss) Type Name MSL Code

Instrument:
Laboratory Achieved Detection Limits (Freshwater)
Freshwater Reporting Limit (MDL* 3.18)

SW04
SW04-0025 PSNS096 TME Composite_equal_time 3174-43
SW04-0026 PSNS096 DME Composite_equal_time 3174-44
SW04-0027 PSNS032 TME Composite_equal_time 3174-45
SW04-0028 PSNS032 DME Composite_equal_time 3174-46
SW04-0029 PSNS008 TME Composite_equal_time 3174-47
SW04-0030 PSNS008 DME Composite_equal_time 3174-48
SW04-0031 PSNS015 TME Composite_equal_time 3174-49
SW04-0032 PSNS015 DME Composite_equal_time 3174-50

Equipment Blanks
SW0006 PSNS008 TME Composite_equal_time 3174-35
SW0007 PSNS032 TME Composite_equal_time 3174-36
SW0008 PSNS015 TME Composite_equal_time 3174-37
SW0009 PSNS096 TME Composite_equal_time 3174-38
SW0006 PSNS008 DME Composite_equal_time 3174-39
SW0007 PSNS032 DME Composite_equal_time 3174-40
SW0008 PSNS015 DME Composite_equal_time 3174-41
SW0009 PSNS096 DME Composite_equal_time 3174-42

Non-Dry Dock Stormwater
ENVVEST 2010_SW04_NBK EB

Metals in Water
UNITS:  µg/L

Cr Cu Pb Zn
CVAF Batch 

ID
ICP-MS 
Batch ID

ICP-MS ICP-MS ICP-MS ICP-MS
0.08 0.007 0.002 0.05

0.3 0.02 0.006 0.2

2.71 17.8 5.35 74.5 031611HGA 030711-6100
1.20 6.06 0.453 47.5 031611HGA 030711-6100
3.20 9.12 7.19 77.5 031611HGA 030711-6100
1.58 3.90 0.623 37.0 031611HGA 030711-6100
4.55 16.9 6.00 132 031611HGA 030711-6100
1.45 6.30 0.351 82.8 031611HGA 030711-6100
2.34 8.23 8.12 65.0 031611HGA 030711-6100
1.53 4.98 1.86 48.5 031611HGA 030711-6100

0.08 U 0.0491 0.0166 1.20 031611HGA 030711-6100
0.08 U 0.0515 0.0165 0.327 031611HGA 030711-6100
0.08 U 0.166 0.108 1.26 031611HGA 030711-6100
0.08 U 0.119 0.00277 J 0.161 J 031611HGA 030711-6100
0.08 U 0.0388 0.0144 1.66 031611HGA 030711-6100
0.08 U 0.0284 0.002 U 0.741 031611HGA 030711-6100

0.0847 J 0.133 0.0159 0.798 031611HGA 030711-6100
0.08 U 0.0292 0.0183 0.447 031611HGA 030711-6100
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road Non-Dry Dock Stormwater
Sequim, Washington  98382-9099 ENVVEST 2010_SW04_NBK EB
360/681-4564 STE#4

Station   Code Type Name
Collection 

Date
Analysis 

Date
Analysis 
Method Component Units Result

Detection 
Limit

Reporting 
Limit

PSNS096 Composite_equal_time 03/01/2011 03/11/2011 SM 2340 C Hardness, Total as CaCO3 mg/L 34.9 = 0.8 2.0
PSNS032 Composite_equal_time 03/02/2011 03/11/2011 SM 2340 C Hardness, Total as CaCO3 mg/L 20.2 = 0.8 2.0
PSNS008 Composite_equal_time 03/02/2011 03/11/2011 SM 2340 C Hardness, Total as CaCO3 mg/L 18.1 = 0.8 2.0
PSNS015 Composite_equal_time 03/02/2011 03/11/2011 SM 2340 C Hardness, Total as CaCO3 mg/L 40.7 = 0.8 2.0
PSNS096 Composite_equal_time 03/01/2011 03/07/2011 SM 2540 D Solids, Total Suspended (TSS) mg/L 9.5 = 5.0 5.0
PSNS032 Composite_equal_time 03/02/2011 03/07/2011 SM 2540 D Solids, Total Suspended (TSS) mg/L 18 = 5.0 5.0
PSNS008 Composite_equal_time 03/02/2011 03/07/2011 SM 2540 D Solids, Total Suspended (TSS) mg/L 38 = 5.0 5.0
PSNS015 Composite_equal_time 03/02/2011 03/07/2011 SM 2540 D Solids, Total Suspended (TSS) mg/L 15.5 = 5.0 5.0
PSNS096 Composite_equal_time 03/01/2011 03/08/2011 SM 5310 C Carbon, Total Organic mg/L 0.9 = 0.07 0.50
PSNS032 Composite_equal_time 03/02/2011 03/08/2011 SM 5310 C Carbon, Total Organic mg/L 2.8 = 0.07 0.50
PSNS008 Composite_equal_time 03/02/2011 03/08/2011 SM 5310 C Carbon, Total Organic mg/L 2.07 = 0.07 0.50
PSNS015 Composite_equal_time 03/02/2011 03/08/2011 SM 5310 C Carbon, Total Organic mg/L 2.61 = 0.07 0.50
PSNS096 Composite_equal_time 03/01/2011 03/09/2011 SM 5310 C Carbon, Dissolved Organic (DOC) mg/L 1.52 = 0.07 0.50
PSNS032 Composite_equal_time 03/02/2011 03/09/2011 SM 5310 C Carbon, Dissolved Organic (DOC) mg/L 3.04 = 0.07 0.50
PSNS008 Composite_equal_time 03/02/2011 03/09/2011 SM 5310 C Carbon, Dissolved Organic (DOC) mg/L 3.22 = 0.07 0.50
PSNS015 Composite_equal_time 03/02/2011 03/09/2011 SM 5310 C Carbon, Dissolved Organic (DOC) mg/L 3.39 = 0.07 0.50
PSNS008 Grab 03/01/2011 03/18/2011 NWTPH-Dx Diesel Range Organics (DRO) ug/L 110 =, J 15 340
PSNS008 Grab 03/01/2011 03/18/2011 NWTPH-Dx Residual Range Organics (RRO) ug/L 280 =, J 26 680
PSNS032 Grab 03/01/2011 03/18/2011 NWTPH-Dx Diesel Range Organics (DRO) ug/L 98 =, J 12 270
PSNS032 Grab 03/01/2011 03/18/2011 NWTPH-Dx Residual Range Organics (RRO) ug/L 230 =, J 20 530
PSNS015 Grab 03/01/2011 03/18/2011 NWTPH-Dx Diesel Range Organics (DRO) ug/L 130 =, J 12 280
PSNS015 Grab 03/01/2011 03/18/2011 NWTPH-Dx Residual Range Organics (RRO) ug/L 270 =, J 21 550
PSNS096 Grab 03/01/2011 03/18/2011 NWTPH-Dx Diesel Range Organics (DRO) ug/L 100 =, J 12 270
PSNS096 Grab 03/01/2011 03/18/2011 NWTPH-Dx Residual Range Organics (RRO) ug/L 290 =, J 21 540
EB Grab 03/01/2011 03/18/2011 NWTPH-Dx Diesel Range Organics (DRO) ug/L 12 =, J 12 260
EB Grab 03/01/2011 03/18/2011 NWTPH-Dx Residual Range Organics (RRO) ug/L 32 =, J 20 520
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BATTELLE MARINE SCIENCE LABORATORIES Non-Dry Dock Stormwater
1529 West Sequim Bay Road ENVVEST 2010_SW04_NBK EB
Sequim, Washington  98382-9099 Metals in Water
360/681-4564 UNITS:  µg/L

Sample ID - 
Metals Station Code

Fraction 
(Total/Diss) Sample Type MSL Code As Ag Al Cd Cr Cu Pb Zn

ICP-MS   
Batch ID

Instrument: ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS
Laboratory Achieved Detection Limits (Freshwater) 0.03 0.002 0.3 0.004 0.08 0.007 0.002 0.05
Freshwater Reporting Limit (MDL* 3.18) 0.1 0.006 1.0 0.01 0.3 0.02 0.006 0.2

METHOD BLANKS
MB-1 TME Freshwater TRM Blank           0.03 U 0.002 U 0.457 J 0.004 U 0.08 U 0.007 U 0.002 U 0.05 U 030711-6100

LABORATORY CONTROL SAMPLES
Spiking Level 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
MB-1 TME Freshwater TRM Blank           0.03 U 0.002 U 0.457 J 0.004 U 0.08 U 0.007 U 0.002 U 0.05 U 030711-6100
LCS (1) TME Freshwater TRM LCS             2.07 2.04 2.65 2.04 2.16 2.11 2.09 2.14 030711-6100

Percent Recovery, LCS 104% 102% 110% 102% 108% 106% 105% 107%

MATRIX SPIKE RESULTS
SW04-0026 PSNS096 DME Composite_equal_time 3174-44 1.51 0.00341 J 34.6 0.108 1.20 6.06 0.453 47.5 030711-6100
MS PSNS096 DME Composite_equal_time 3174-44MS 3.59 1.70 135 2.12 3.32 15.8 2.54 148 030711-6100
MSD PSNS096 DME Composite_equal_time 3174-44MSD 3.67 1.72 132 2.12 3.30 15.8 2.48 147 030711-6100

Spiking Level 2 2 100 2 2 10 2 100
Percent Recovery, MS 104% 85% 100% 101% 106% 97% 104% 101%

Percent Recovery, MSD 108% 86% 97% 101% 105% 97% 101% 100%
RPD 3.8% 1.2% 3.0% 0.0% 0.9% 0.0% 2.9% 1.0%

REPLICATE PRECISION
SW04-0027 PSNS032 TME Composite_equal_time 3174-45 1.16 0.0343 571 0.198 3.20 9.12 7.19 77.5 030711-6100
DUP PSNS032 TME Composite_equal_time 3174-45r2 1.14 0.0357 588 0.191 3.36 9.13 7.28 77.4 030711-6100

Mean 1.15 0.0350 580 0.195 3.28 9.13 7.24 77.5
RPD 1.7% 4.0% 2.9% 3.6% 4.9% 0.1% 1.2% 0.1%

STANDARD REFERENCE MATERIAL, Seawater
SRM 1640 (1) TME Freshwater TRM 1640            26.9 7.06 58.2 23.4 39.8 88.6 28.4 56.0 030711-6100

Certified Value 26.7 7.62 52.0 22.8 38.6 85.2 27.9 53.2
PD 0.7% 7.3% 11.9% 2.6% 3.1% 4.0% 1.8% 5.3%
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BATTELLE MARINE SCIENCE LABORATORIES Non-Dry Dock Stormwater
1529 West Sequim Bay Road ENVVEST 2010_SW04_NBK EB
Sequim, Washington  98382-9099 Metals in Water
360/681-4564 UNITS:  µg/L

Sample ID - Metals Station Code
Fraction 

(Total/Diss) Sample Type MSL Code Hg CVAF Batch ID
Instrument: CVAF

Laboratory Achieved Detection Limits 0.0001
Reporting Limit (MDL* 3.18) 0.0003

METHOD BLANKS
MB-1 TME Freshwater MB1_031511 0.0001 U 031611HGA
MB-2 TME Freshwater MB2_031511 0.0001 U 031611HGA
MB-3 TME Freshwater MB3_031511 0.0001 U 031611HGA

LABORATORY CONTROL SAMPLES
Spiking Level 0.00496
LCS (1) TME Freshwater OPR 031511 run1 0.00564 031611HGA
LCS (2) TME Freshwater OPR 031511 run2 0.00511 031611HGA
LCS Blank (1) TME Freshwater Blank031511 0.000141 J 031611HGA

Percent Recovery, LCS 1 111%
Percent Recovery, LCS 2 100%

MATRIX SPIKE RESULTS
SW04-0028 PSNS032 DME Composite_equal_time 3174-46 0.00310 031611HGA
MS1 PSNS032 DME Composite_equal_time 3174-46MS 0.0163 031611HGA
MSD1 PSNS032 DME Composite_equal_time 3174-46MSD 0.0167 031611HGA

Spiking Level, MS 0.0146
Spiking Level, MSD 0.0149

Percent Recovery, MS 90%
Percent Recovery, MSD 91%

RPD 1.1%

SW04-0030 PSNS008 DME Composite_equal_time 3174-48 0.00226 031611HGA
MS1 PSNS008 DME Composite_equal_time 3174-48MS 0.0173 031611HGA
MSD1 PSNS008 DME Composite_equal_time 3174-48MSD 0.0175 031611HGA

Spiking Level, MS 0.0148
Spiking Level, MSD 0.0147

Percent Recovery, MS 102%
Percent Recovery, MSD 104%

RPD 1.9%

REPLICATE PRECISION
SW04-0027 PSNS032 TME Composite_equal_time 3174-45 0.0134 031611HGA
DUP PSNS032 TME Composite_equal_time 3174-45r2 0.0148 031611HGA

Mean 0.0141
RPD 10%

STANDARD REFERENCE MATERIAL
SRM 1641 (1) TME Freshwater 1641d 031511 1570 031611HGA

Certified Value 1590
range ±18

SRM 1641 (1) PD 1%
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road Non-Dry Dock Stormwater
Sequim, Washington  98382-9099 ENVVEST 2010_SW04_NBK EB
360/681-4564 Metals in Water

DATA QUALIFIERS:
c Exceeds DQO but meets contingency criteria of either:

1 SRM certified <10x MDL
2 Insufficient spiking level relative to native sample concentrations
3 Sample concentration <10x MDL

U Analyte not detected at or above the MDL, MDL reported
J Analyte detected above the MDL, but less than the RL

N Spiked sample recovery outside QC criterion of 70-130%
& Accuracy result outside QC criterion of ≤20% PD
* Precision result outside QC criterion of <30%

NS Sample not spiked for this analyte
B Analyte detected in the method blank > RL

and sample concentration < 10 times detected blank value
b Data are blank corrected using the batch specific procedural blank
H The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern inidicates 

the presence of a greater amount of heavier molecular weight constituents than the calibration standard.
O The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard. 

ND Not detected

Notes:
Composite_equal_time Equal portion composite of time integrated sample (ISCO samples)

NC Not Certified
-- Not analyzed

NA Not applicable/available
TME Total Metals Fraction
DME Dissolved Metals Fraction

2 Sample specific MDLs and RLs reported
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PROJECT: Non-Dry Dock Stormwater Sampling for SW04 
 

PARAMETER: Total and Dissolved Metals – Al, Ag, As, Cd, Cr, Cu, Pb, Zn, Hg 
 

LABORATORY: Battelle Marine Sciences Laboratory (MSL), Sequim, Washington 
 

MATRIX: Stormwater (as a freshwater matrix) 
 

SAMPLE 
CUSTODY AND 
PROCESSING: 

Samples were collected from stormwater outfalls located within the Confined Industrial 
Area (CIA) and Naval Base Kitsap (NBK) at the Puget Sound Naval Shipyard and 
Intermediate Maintenance Facility (PSNS & IMF) by TEC, MSL, and the U.S. Navy. The 
samples reported in this delivery group include equipment blanks collected from the new 
equipment deployed at stations PSNS096, PSNS008, PSNS032, PSNS015 prior to 
stormwater collection and samples collected from those stations during STE#4 or SW04. 
The storm event identified as STE#4 began on February 28, 2011 and March 1, 2011 with 
the composites ending 24 hours later.  
 
The equipment blanks were collected to ensure the Teflon tubing, composite glass jar, 
filtration units, and sample containers would not significantly contribute metals to the 
sample (see QAPP Taylor Associates, Inc. 2010). The rinse blanks were collected by 
pumping deionized water through the length of tubing deployed in the field at each 
station. Glass composite jars were hand delivered the day of collection to MSL. Upon 
receipt at MSL, the samples were shaken vigorously and approximately 500mL was 
filtered through a pre-cleaned 0.45µm polyvinylidene fluoride (PVDF) filter membrane 
inside a class 100 clean bench and the filtrate was transferred to a trace metal clean Teflon 
bottle. A separate unfiltered aliquot was poured into a precleaned Teflon bottle. The total 
metal fractions (TME) and dissolved metal fractions (DME) were each acidified to a pH 
of < 2.0 with double distilled nitric acid. 
 
Two types of samples were collected during STE#4. The first was a time proportionate 
composite sample collected using an ISCO sampler at each of the four outfall locations. 
The second was a grab sample collected during the storm event in an amber glass jar 
provided by Columbia Analytical Services (CAS) for total petroleum hydrocarbons 
(TPH). The grab samples were stored at 4˚C until delivery to MSL. The individual time 
interval composites collected in the 24 wedge bottles inside the ISCO sampler were 
carried back to the stormwater lab at PSNS & IMF and composited into a single event 
mean composite (EMC) in a pre-cleaned glass jar. All samples were hand delivered within 
24 hours of collection to MSL.  
 
Upon receipt at MSL, the condition of all the samples were verified as acceptable and 
tracked back to the field chain of custody (COC). In the clean laboratory at MSL, each 
glass composite sample jar was shaken vigorously (prior and between aliquot removal) 
and aliquots were poured into the following types of containers: 
1. 500 mL Teflon bottle for total metals (TME), 
2. 500 mL 0.45µm polyvinylidene fluoride (PVDF) filter unit, vacuum filtered in a class 

100 clean bench  and then poured into a 500 mL Teflon bottle for dissolved metals, 
3. 250 mL low-density polyethylene (LDPE) bottle provided by CAS that included a 

nitric acid preservative for samples to be analyzed for hardness (HRD), 
4. 500 mL LDPE container with sulfuric acid preservative provided by CAS for the 

analysis of total organic carbon (TOC), 
5. 60 mL syringe and ashed glass fiber filter (GFF) in a cleaned filter holder. An aliquot 

of the sample was filtered into a 250 mL LDPE container with sulfuric acid 
preservative provided by CAS for the analysis of dissolved organic carbon (DOC), 

6. 500 mL or 1L LDPE bottle provided by CAS for the analysis of total suspended solids 
(TSS), and turbidity was measured in the field. 
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The total metal fractions and dissolved metal fractions were each acidified inside a Class 
100 clean bench to a pH of < 2.0 with double distilled nitric acid. The samples were then 
assigned a Battelle Central File (CF) identification number (3174) and were entered into 
Battelle’s sample tracking system. 
  
The TPH grab samples and composite aliquots for TOC, DOC, hardness, and TSS were 
all forwarded to CAS for analysis. The quality control narrative for these parameters was 
provided separately.  
 
The following lists information on sample receipt and processing activities: 

 Sample Receipt Dates: 02/02/11 and 03/02/11 
 

 Cooler temp. on arrival  All coolers were at 4.0±2°C 
 

 Collection dates 
     

02/01/11, 03/01/11, 03/02/11 

 CVAF analysis dates (Hg) 03/16/11 

 TRM Prep/Freshwater Analysis 
by ICP-MS 
(As, Ag, Al, Cd, Cr, Cu, Pb, Zn) 

03/07/11 

    
 
QA/QC DATA QUALITY OBJECTIVES: 
  MS SRM    
 
Analyte 

Analytical 
Method for 
Seawater 

 

Range of 
Recovery 

Percent 
Difference 

Replicate 
Precision 

Method 
Detection 

Limits 
(µg/L) 

Reporting 
Limits 
(µg/L) 

Aluminum ICP-MS 70-130% 20% 30% 0.3 1.0 
Arsenic ICP-MS 70-130% 20% 30% 0.03 0.1 
Cadmium ICP-MS 70-130% 20% 30% 0.004 0.01 
Chromium ICP-MS 70-130% 20% 30% 0.08 0.3 
Copper ICP-MS 70-130% 20% 30% 0.007 0.02 
Lead ICP-MS 70-130% 20% 30% 0.002 0.006 
Silver ICP-MS 70-130% 20% 30% 0.002 0.006 
Zinc ICP-MS 70-130% 20% 30% 0.05 0.2 
Mercury CVAF 70-130% 20% 30% 0.0001 0.0003 
 
METHODS: 
 

Samples were analyzed for nine metals: aluminum (Al), arsenic (As), cadmium (Cd), 
chromium (Cr), copper (Cu), lead (Pb), silver (Ag), zinc (Zn), and mercury (Hg).  
Samples were submitted for analyses following two methods. All samples were 
analyzed for Hg by Cold Vapor Atomic Fluorescence (CVAF) in accordance with 
Battelle SOP MSL-I-013, Total Mercury in Aqueous Samples by CVAF, following 
EPA Method 1631 revision E.   
 
All samples were analyzed for other metals by Inductively Coupled Plasma-Mass 
Spectrometry (ICP-MS) in accordance with Battelle SOP MSL-I-022, Determination of 
Elements in Aqueous and Digestate Samples by ICP/MS.  The base methods for this 
procedure are EPA Method 1638 and EPA Method 1640. All samples were digested 
following the total metal recoverable (TRM) method established in EPA Method 1640 
prior to analysis by ICP-MS. In summary, this preparation brings the pH of the sample 
to 2% and heats the capped samples for 2.5 hours in a 85˚C oven to solubilize 
particulates. Both the filtered and unfiltered fractions were prepared using this method 

Data Package, Non-Dry Dock Stormwater, STE#4 Page 10 of 72



QA/QC NARRATIVE 

Non-Dry Dock Stormwater SW04 and NBK EB   Page 3 of 3  

to destroy any colloidal particles remaining in the filtered (aka. Dissolved) fraction.    
All results were reported in units of µg/L.  Data are not blank corrected. 

HOLDING TIMES: All samples were analyzed within the established holding times of 90 days for Hg and 
six months for all other metals.  
  

DETECTION LIMITS: Laboratory method detection limits (MDLs) for TRM freshwater were reported from 
the MDL (annually verified) as determined by seven replicates of deionized water 
spiked at appropriate concentrations and prepared using the TRM method. Reporting 
limits are determined as 3.18 times the laboratory achieved MDL. The data are 
evaluated and flagged as follows: 
  
U    Analyte not detected at or above the MDL, MDL reported 
 
J     Analyte detected above the MDL, but less than the RL   
 
N    Spiked sample recovery outside QC criterion of 70-130%  
 
&    Accuracy result outside QC criterion of ≤20% PD  
 
*      Precision result outside QC criterion of <30% 
 
B    Analyte detected in the method blank > RL and sample concentration < 10 times 

detected blank value 
 
c     Exceeds data quality objective but meets contingency criterion   
     
b     Result is reagent blank corrected using the batch specific blank  (BMRB) 
 

METHOD BLANKS: A minimum of one method blank was prepared and analyzed by each instrument with 
each analytical batch. The method blanks were all less than the RL.  
 

LABORATORY 
CONTROL 
SAMPLES: 

A minimum of one LCS (OPR or blank spike) was prepared and analyzed with each 
analytical batch of 20 or fewer samples. Percent recoveries for LCS samples were 
within the QC acceptance criterion of 70% to 130% for all metals. They also met a 
secondary criterion of ± 15% recovery. 
 

MATRIX SPIKE 
ACCURACY: 

A minimum of one set of duplicate matrix spikes (MS/MSD) was prepared and 
analyzed with each analytical batch of 20 or fewer samples. Percent recoveries for 
matrix spikes were within the QC limits of 70% to 130% for all metals.     
 

REPLICATE 
PRECISION: 

Laboratory precision was expressed as the relative percent difference (RPD) between 
laboratory duplicates. The RPD values for the laboratory duplicates were within the 
QC acceptance criterion of 30% for all metals detected above the RL.   
 

STANDARD 
REFERENCE 
MATERIAL 
ACCURACY: 

Standard reference materials (SRM) were prepared and analyzed with each analytical 
batch at a minimum frequency of 1 per 20 or fewer samples. Analytical accuracy was 
expressed as the percent difference (PD) between the measured and the certified value. 
The freshwater SRMs were 1641d for Hg and 1640 for all other metals. The 
differences were within the QC acceptance criterion of ≤20%.  

REFERENCE: Taylor Associates, Inc. – Division of TEC, Inc. and Pacific Northwest National 
Laboratory (2011). Non-Dry Dock Stormwater Monitoring Conducted at Puget Sound 
Naval Shipyard Bremerton, WA, Project ENVVEST Study Area. Document prepared 
for the United States Navy Puget Sound Naval Shipyard.  
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Yes -No N/A Indicote in Appr"opriote Box\ ._.

A W l-l a,ttody seolpresent Seol intoct? vEs No
*n*
W f E cooler temperoture (occeptoble ronge: 4tz"c orsolids:frozen)

(if multiple coolers, note tenp. of each)
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*l-*z 
oc

*2ffi

2wo.1_S
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A n speciot instructions:

Scmple Preserryution fnstnrctions, F,.'d:
**see LfmS for orchive/dispdAol informotion**
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Project Nome:
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Contoiner type:
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road Non-Dry Dock Stormwater
Sequim, Washington  98382-9099 ENVVEST 2010_SW05_06
360/681-4564 Metals in Water

UNITS:  µg/L
Sample ID - 
Metals Station   Code

Fraction 
(Total/Diss) Type Name MSL Code

Collection 
Date Hg As Ag Al Cd

Instrument: CVAF ICP-MS ICP-MS ICP-MS ICP-MS
Laboratory Achieved Detection Limits (Freshwater) 0.0001 0.03 0.002 0.3 0.004
Freshwater Reporting Limit (MDL* 3.18) 0.0003 0.1 0.006 1.0 0.01

SW05
SW05-0032 PSNS032 TME Composite_equal_time 3174-53 03/08/11 0.00669 0.936 0.0199 282 0.184
SW05-0033 PSNS032 DME Composite_equal_time 3174-54      03/08/11 0.00246 0.694 0.00520 J 15.0 0.0931
SW05-0034 PSNS008 TME Composite_equal_time 3174-55      03/08/11 0.0115 0.586 0.0251 629 0.366
SW05-0035 PSNS008 DME Composite_equal_time 3174-56      03/08/11 0.00181 0.380 0.00380 J 26.2 0.177
SW05-0036 PSNS015 TME Composite_equal_time 3174-57r1   03/08/11 0.163 0.991 0.0300 721 0.0607
SW05-0036 PSNS015 TME Composite_equal_time 3174-57r2 03/08/11 0.0300 NA NA NA NA
SW05-0036 PSNS015 TME Composite_equal_time 3174-57r3 03/08/11 0.174 NA NA NA NA
SW05-0036 PSNS015 TME Composite_equal_time 3174-57r4 03/08/11 0.0307 NA NA NA NA
SW05-0036 PSNS015 TME Composite_equal_time 3174-57r5 03/08/11 0.0367 NA NA NA NA
SW05-0036 PSNS015 TME Composite_equal_time 3174-57r6 03/08/11 0.0280 NA NA NA NA
SW05-0037 PSNS015 DME Composite_equal_time 3174-58      03/08/11 0.00332 0.792 0.00482 J 25.7 0.0325
SW05-0038 PSNS008FD TME Composite_equal_time 3174-59      03/08/11 0.0131 0.551 0.0234 643 0.335
SW05-0039 PSNS008FD DME Composite_equal_time 3174-60      03/08/11 0.00210 0.387 0.00433 J 36.5 0.172

SW06
SW06-0030 PSNS096 TME Composite_equal_time 3174-51      03/09/11 0.00983 1.43 0.0252 511 0.295
SW06-0031 PSNS096 DME Composite_equal_time 3174-52      03/09/11 0.00100 0.901 0.00289 J 10.9 0.108
SW06-0015 PSNS032 TME Composite_equal_time 3174-61      03/10/11 0.0129 1.23 0.0253 772 0.317
SW06-0016 PSNS032 DME Composite_equal_time 3174-62      03/10/11 0.00327 0.480 0.002 U 17.1 0.104
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road
Sequim, Washington  98382-9099
360/681-4564

Sample ID - 
Metals Station   Code

Fraction 
(Total/Diss) Type Name MSL Code

Instrument:
Laboratory Achieved Detection Limits (Freshwater)
Freshwater Reporting Limit (MDL* 3.18)

SW05
SW05-0032 PSNS032 TME Composite_equal_time 3174-53
SW05-0033 PSNS032 DME Composite_equal_time 3174-54      
SW05-0034 PSNS008 TME Composite_equal_time 3174-55      
SW05-0035 PSNS008 DME Composite_equal_time 3174-56      
SW05-0036 PSNS015 TME Composite_equal_time 3174-57r1   
SW05-0036 PSNS015 TME Composite_equal_time 3174-57r2
SW05-0036 PSNS015 TME Composite_equal_time 3174-57r3
SW05-0036 PSNS015 TME Composite_equal_time 3174-57r4
SW05-0036 PSNS015 TME Composite_equal_time 3174-57r5
SW05-0036 PSNS015 TME Composite_equal_time 3174-57r6
SW05-0037 PSNS015 DME Composite_equal_time 3174-58      
SW05-0038 PSNS008FD TME Composite_equal_time 3174-59      
SW05-0039 PSNS008FD DME Composite_equal_time 3174-60      

SW06
SW06-0030 PSNS096 TME Composite_equal_time 3174-51      
SW06-0031 PSNS096 DME Composite_equal_time 3174-52      
SW06-0015 PSNS032 TME Composite_equal_time 3174-61      
SW06-0016 PSNS032 DME Composite_equal_time 3174-62      

Non-Dry Dock Stormwater
ENVVEST 2010_SW05_06

Metals in Water
UNITS:  µg/L

Cr Cu Pb Zn
CVAF Batch 

ID
ICP-MS Batch 

ID

ICP-MS ICP-MS ICP-MS ICP-MS
0.08 0.007 0.002 0.05

0.3 0.02 0.006 0.2

1.74 6.97 4.17 71.8 040511HGA 031811-6100
0.862 3.41 0.179 30.4 040511HGA 031811-6100

3.20 12.9 5.37 156 040511HGA 031811-6100
0.946 4.92 0.195 108 040511HGA 031811-6100

4.46 10.7 11.7 76.4 040511HGA 031811-6100
NA NA NA NA 040511HGA NA
NA NA NA NA 040511HGA NA
NA NA NA NA 040511HGA NA
NA NA NA NA 040811HGA NA
NA NA NA NA 040811HGA NA

2.94 5.22 1.38 50.4 040511HGA 031811-6100
2.97 12.6 4.94 148 040511HGA 031811-6100

0.949 5.25 0.240 109 040511HGA 031811-6100

4.84 32.5 11.8 116 040511HGA 031811-6100
1.92 5.08 0.149 59.5 040511HGA 031811-6100
2.76 12.4 11.8 114 040511HGA 031811-6100

0.412 1.92 0.192 33.2 040511HGA 031811-6100
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road Non-Dry Dock Stormwater
Sequim, Washington  98382-9099 ENVVEST 2010_SW05_06
360/681-4564

Station   Code Type Name
Collection 

Date Analysis Date Analysis Method Component Units Result
Detection 

Limit
Reporting 

Limit

PSNS096 Composite_equal_time 03/10/2011 03/18/2011 SM 2340 C Hardness, Total as CaCO3 mg/L 30.2 = 0.8 2.0
PSNS032 Composite_equal_time 03/10/2011 03/18/2011 SM 2340 C Hardness, Total as CaCO3 mg/L 10.9 = 0.8 2.0
PSNS008 Composite_equal_time 03/10/2011 03/18/2011 SM 2340 C Hardness, Total as CaCO3 mg/L 9.7 = 0.8 2.0
PSNS015 Composite_equal_time 03/08/2011 03/18/2011 SM 2340 C Hardness, Total as CaCO3 mg/L 52.1 = 0.8 2.0
PSNS008DUP Composite_equal_time 03/08/2011 03/18/2011 SM 2340 C Hardness, Total as CaCO3 mg/L 8.8 = 0.8 2.0
PSNS032 Composite_equal_time 03/10/2011 03/18/2011 SM 2340 C Hardness, Total as CaCO3 mg/L 10.1 = 0.8 2.0
PSNS096 Composite_equal_time 03/10/2011 03/14/2011 SM 2540 D Solids, Total Suspended (TSS) mg/L 25.5 = 5.0 5.0
PSNS032 Composite_equal_time 03/10/2011 03/14/2011 SM 2540 D Solids, Total Suspended (TSS) mg/L 10 = 5.0 5.0
PSNS008 Composite_equal_time 03/08/2011 03/14/2011 SM 2540 D Solids, Total Suspended (TSS) mg/L 25 = 5.0 5.0
PSNS015 Composite_equal_time 03/08/2011 03/14/2011 SM 2540 D Solids, Total Suspended (TSS) mg/L 19.5 = 5.0 5.0
PSNS008DUP Composite_equal_time 03/08/2011 03/14/2011 SM 2540 D Solids, Total Suspended (TSS) mg/L 25 = 5.0 5.0
PSNS032 Composite_equal_time 03/10/2011 03/14/2011 SM 2540 D Solids, Total Suspended (TSS) mg/L 31.5 = 5.0 5.0
PSNS096 Composite_equal_time 03/10/2011 03/15/2011 SM 5310 C Carbon, Total Organic mg/L 1.17 = 0.07 0.50
PSNS032 Composite_equal_time 03/10/2011 03/15/2011 SM 5310 C Carbon, Total Organic mg/L 2.17 = 0.07 0.50
PSNS008 Composite_equal_time 03/08/2011 03/15/2011 SM 5310 C Carbon, Total Organic mg/L 2.92 = 0.07 0.50
PSNS015 Composite_equal_time 03/08/2011 03/15/2011 SM 5310 C Carbon, Total Organic mg/L 3.43 = 0.07 0.50
PSNS008DUP Composite_equal_time 03/08/2011 03/15/2011 SM 5310 C Carbon, Total Organic mg/L 2.8 = 0.07 0.50
PSNS032 Composite_equal_time 03/10/2011 03/15/2011 SM 5310 C Carbon, Total Organic mg/L 1.4 = 0.07 0.50
PSNS096 Composite_equal_time 03/10/2011 03/15/2011 SM 5310 C Carbon, Dissolved Organic (DOC) mg/L 1.31 = 0.07 0.50
PSNS032 Composite_equal_time 03/10/2011 03/15/2011 SM 5310 C Carbon, Dissolved Organic (DOC) mg/L 3 = 0.07 0.50
PSNS008 Composite_equal_time 03/08/2011 03/15/2011 SM 5310 C Carbon, Dissolved Organic (DOC) mg/L 3.14 = 0.07 0.50
PSNS015 Composite_equal_time 03/08/2011 03/15/2011 SM 5310 C Carbon, Dissolved Organic (DOC) mg/L 2.85 = 0.07 0.50
PSNS008DUP Composite_equal_time 03/08/2011 03/15/2011 SM 5310 C Carbon, Dissolved Organic (DOC) mg/L 3.59 = 0.07 0.50
PSNS032 Composite_equal_time 03/10/2011 03/15/2011 SM 5310 C Carbon, Dissolved Organic (DOC) mg/L 1.63 = 0.07 0.50
PSNS008 Grab 03/08/2011 03/22/2011 NWTPH-Dx Diesel Range Organics (DRO) ug/L 240 =, J 12 270
PSNS008 Grab 03/08/2011 03/22/2011 NWTPH-Dx Residual Range Organics (RRO) ug/L 830 =, O 21 540
PSNS015 Grab 03/08/2011 03/22/2011 NWTPH-Dx Diesel Range Organics (DRO) ug/L 170 =, J 12 260
PSNS015 Grab 03/08/2011 03/22/2011 NWTPH-Dx Residual Range Organics (RRO) ug/L 540 =, O 20 520
PSNS032 Grab 03/08/2011 03/22/2011 NWTPH-Dx Diesel Range Organics (DRO) ug/L 170 =, J 12 260
PSNS032 Grab 03/08/2011 03/22/2011 NWTPH-Dx Residual Range Organics (RRO) ug/L 420 =, J 20 520
PSNS032DUP Grab 03/09/2011 03/22/2011 NWTPH-Dx Diesel Range Organics (DRO) ug/L 170 =, J 12 270
PSNS032DUP Grab 03/09/2011 03/22/2011 NWTPH-Dx Residual Range Organics (RRO) ug/L 440 =, J 20 530
PSNS032 Grab 03/09/2011 03/22/2011 NWTPH-Dx Diesel Range Organics (DRO) ug/L 210 =, J 11 250
PSNS032 Grab 03/09/2011 03/22/2011 NWTPH-Dx Residual Range Organics (RRO) ug/L 530 =, O 19 500
PSNS096 Grab 03/09/2011 03/22/2011 NWTPH-Dx Diesel Range Organics (DRO) ug/L 110 =, J 12 270
PSNS096 Grab 03/09/2011 03/22/2011 NWTPH-Dx Residual Range Organics (RRO) ug/L 280 =, J 20 530
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BATTELLE MARINE SCIENCE LABORATORIES Non-Dry Dock Stormwater
1529 West Sequim Bay Road ENVVEST 2010_SW05_06
Sequim, Washington  98382-9099 Metals in Water
360/681-4564 UNITS:  µg/L

Sample ID - 
Metals Station Code

Fraction 
(Total/Diss) Sample Type MSL Code As Ag Al Cd Cr Cu Pb Zn

ICP-MS   
Batch ID

Instrument: ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS
Laboratory Achieved Detection Limits (Freshwater) 0.03 0.002 0.3 0.004 0.08 0.007 0.002 0.05
Freshwater Reporting Limit (MDL* 3.18) 0.1 0.006 1.0 0.01 0.3 0.02 0.006 0.2

METHOD BLANKS
MB-1 TME Freshwater TRM Blank           0.03 U 0.002 U 0.3 U 0.004 U 0.08 U 0.007 U 0.002 U 0.0673 J 031811-6100

LABORATORY CONTROL SAMPLES
Spiking Level 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
MB-1 TME Freshwater TRM Blank           0.03 U 0.002 U 0.3 U 0.004 U 0.08 U 0.007 U 0.002 U 0.0673 J 031811-6100
LCS (1) TME Freshwater TRM LCS             2.06 2.03 2.22 2.02 2.14 2.03 2.02 2.18 031811-6100

Percent Recovery, LCS 103% 102% 111% 101% 107% 102% 101% 106%

MATRIX SPIKE RESULTS
SW06-0031 PSNS096 DME Composite_equal_time 3174-52             0.901 0.00289 J 10.9 0.108 1.92 5.08 0.149 59.5 031811-6100
MS PSNS096 DME Composite_equal_time 3174-52 MS 3.10 1.97 59.8 2.12 3.82 52.9 2.27 107 031811-6100
MSD PSNS096 DME Composite_equal_time 3174-52 MSD 2.93 1.88 62.6 2.10 3.72 54.9 2.18 109 031811-6100

Spiking Level 2 2 50 2 2 50 2 50
Percent Recovery, MS 110% 98% 98% 101% 95% 96% 106% 95%

Percent Recovery, MSD 101% 94% 103% 100% 90% 100% 102% 99%
RPD 8.0% 4.7% 5.6% 1.0% 5.4% 4.1% 4.3% 4.1%

REPLICATE PRECISION
SW05-0032 PSNS032 TME Composite_equal_time 3174-53 0.936 0.0199 282 0.184 1.74 6.97 4.17 71.8 031811-6100
DUP PSNS032 TME Composite_equal_time 3174-53DUP 0.973 0.0192 282 0.174 1.76 6.98 4.25 72.3 031811-6100

Mean 0.955 0.0196 282 0.179 1.75 6.98 4.21 72.1
RPD 3.9% 3.6% 0.0% 5.6% 1.1% 0.1% 1.9% 0.7%

STANDARD REFERENCE MATERIAL, Seawater
SRM 1640 (1) TME Freshwater TRM 1640            26.9 7.06 58.2 23.4 38.9 88.6 28.4 56.0 031811-6100

Certified Value 26.7 7.62 52.0 22.8 38.6 85.2 27.9 53.2
PD 0.9% 7.3% 11.9% 2.7% 0.8% 4.0% 1.8% 5.3%
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BATTELLE MARINE SCIENCE LABORATORIES Non-Dry Dock Stormwater
1529 West Sequim Bay Road ENVVEST 2010_SW05_06
Sequim, Washington  98382-9099 Metals in Water
360/681-4564 UNITS:  µg/L

Sample ID - Metals Station Code
Fraction 

(Total/Diss) Sample Type MSL Code Hg CVAF Batch ID
Instrument: CVAF

Laboratory Achieved Detection Limits 0.0001
Reporting Limit (MDL* 3.18) 0.0003

METHOD BLANKS
MB-1 TME Freshwater MB1_040411 0.0001 U 040511HGA
MB-2 TME Freshwater MB2_040411 0.0001 U 040511HGA
MB-3 TME Freshwater MB3_040411 0.0001 U 040511HGA
MB-1 TME Freshwater MB1_040611 0.0001 U 040811HGA
MB-2 TME Freshwater MB2_040611 0.0001 U 040811HGA
MB-3 TME Freshwater MB3_040611 0.0001 U 040811HGA

LABORATORY CONTROL SAMPLES
Spiking Level 0.00496
LCS (1) TME Freshwater OPR 040411 run1 0.00487 040511HGA
LCS (2) TME Freshwater OPR 040411 run2 0.00494 040511HGA
LCS Blank (1) TME Freshwater Blank040411 0.000146 J 040511HGA

Percent Recovery, LCS 1 95%
Percent Recovery, LCS 2 97%

Spiking Level 0.00496
LCS (1) TME Freshwater OPR 040611 run1 0.00492 040811HGA
LCS (2) TME Freshwater OPR 040611 run2 0.00594 040811HGA
LCS Blank (1) TME Freshwater Blank040611 0.000128 J 040811HGA

Percent Recovery, LCS 1 97%
Percent Recovery, LCS 2 117%

MATRIX SPIKE RESULTS
SW06-0031 PSNS096 DME Composite_equal_time 3174-52 0.00100 040511HGA
MS1 PSNS096 DME Composite_equal_time 3174-52MS 0.0157 040511HGA
MSD1 PSNS096 DME Composite_equal_time 3174-52MSD 0.0158 040511HGA

Spiking Level, MS 0.0153
Spiking Level, MSD 0.0154

Percent Recovery, MS 96%
Percent Recovery, MSD 96%

RPD 0.1%

SW05-0038 PSNS008FD TME Composite_equal_time 3174-59 0.0131 040511HGA
MS2 PSNS008FD TME Composite_equal_time 3174-59MS 0.0349 040511HGA
MSD2 PSNS008FD TME Composite_equal_time 3174-59MSD 0.0345 040511HGA

Spiking Level, MS 0.0219
Spiking Level, MSD 0.0243

Percent Recovery, MS 100%
Percent Recovery, MSD 88%

RPD 12.1%

REPLICATE PRECISION
SW05-0036 PSNS015 TME Composite_equal_time 3174-57r1    0.163 040511HGA
DUP PSNS015 TME Composite_equal_time 3174-57r2 0.0300 040511HGA
TRP PSNS015 TME Composite_equal_time 3174-57r3 0.174 040511HGA
QRD PSNS015 TME Composite_equal_time 3174-57r4 0.0307 040511HGA

Mean 0.0995
RSD 80% *

(re-prepared sample)
SW05-0036 PSNS015 TME Composite_equal_time 3174-57r5 0.0367 040811HGA
DUP PSNS015 TME Composite_equal_time 3174-57r6 0.0280 040811HGA

Mean 0.0323
RPD 27%
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BATTELLE MARINE SCIENCE LABORATORIES Non-Dry Dock Stormwater
1529 West Sequim Bay Road ENVVEST 2010_SW05_06
Sequim, Washington  98382-9099 Metals in Water
360/681-4564 UNITS:  µg/L

Sample ID - Metals Station Code
Fraction 

(Total/Diss) Sample Type MSL Code Hg CVAF Batch ID
Instrument: CVAF

STANDARD REFERENCE MATERIAL
SRM 1641 (1) TME Freshwater 1641d 040411 1529 040511HGA

Certified Value 1590
range ±18

SRM 1641 (1) PD 4%

Data Package, Non-Dry Dock Stormwater, STE#5 and 6 Page 8 of 81



BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road Non-Dry Dock Stormwater
Sequim, Washington  98382-9099 ENVVEST 2010_SW05_06
360/681-4564 Metals in Water

DATA QUALIFIERS:
c Exceeds DQO but meets contingency criteria of either:

1 SRM certified <10x MDL
2 Insufficient spiking level relative to native sample concentrations
3 Sample concentration <10x MDL

U Analyte not detected at or above the MDL, MDL reported
J Analyte detected above the MDL, but less than the RL

N Spiked sample recovery outside QC criterion of 70-130%
& Accuracy result outside QC criterion of ≤20% PD
* Precision result outside QC criterion of <30%

NS Sample not spiked for this analyte
B Analyte detected in the method blank > RL

and sample concentration < 10 times detected blank value
b Data are blank corrected using the batch specific procedural blank
H The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern inidicates 

the presence of a greater amount of heavier molecular weight constituents than the calibration standard.
O The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard. 

ND Not detected
NA Not Available

Notes:
Composite_equal_time Equal portion composite of time integrated sample (ISCO samples)

NC Not Certified
-- Not analyzed

NA Not applicable/available
TME Total Metals Fraction
DME Dissolved Metals Fraction

2 Sample specific MDLs and RLs reported

Data Package, Non-Dry Dock Stormwater, STE#5 and 6 Page 9 of 81



QA/QC NARRATIVE 

Non-Dry Dock Stormwater SW05 and SW06   Page 1 of 3  

PROJECT: Non-Dry Dock Stormwater Sampling for SW05 and SW06 
 

PARAMETER: Total and Dissolved Metals – Al, Ag, As, Cd, Cr, Cu, Pb, Zn, Hg 
 

LABORATORY: Battelle Marine Sciences Laboratory (MSL), Sequim, Washington 
 

MATRIX: Stormwater (as a freshwater matrix) 
 

SAMPLE 
CUSTODY AND 
PROCESSING: 

Samples were collected from stormwater outfalls located within the Confined Industrial 
Area (CIA) and Naval Base Kitsap (NBK) at the Puget Sound Naval Shipyard and 
Intermediate Maintenance Facility (PSNS & IMF) by TEC, MSL, and the U.S. Navy. The 
samples reported in this delivery group include stormwater samples collected from those 
stations during STE#5 or SW05 and STE#6 or SW06. The storm event identified as SW05 
began on March 8, 2011 and SW06 began on March 9-10, 2011 with the composites 
ending 24 hours later.  
 
Samples were collected and analyzed in accordance with the Quality Assurance Project 
Plan (Taylor Associates, Inc. and PNNL 2011). Two types of samples were collected. The 
first was a time proportionate composite sample collected using an ISCO sampler at each 
of the four outfall locations. The second was a grab sample collected during the storm 
event in amber glass jars provided by Columbia Analytical Services (CAS) for total 
petroleum hydrocarbons (TPH). The grab samples were stored at 4˚C until delivery to 
MSL. The individual time interval composites collected in the 24 wedge bottles inside the 
ISCO sampler were carried back to the stormwater lab at PSNS & IMF and composited 
into a single event mean composite (EMC) in a pre-cleaned glass jar. All samples were 
hand delivered within 24 hours of collection to MSL. 
 
Upon receipt at MSL, the condition of all the samples were verified as acceptable and 
tracked back to the field chain of custody (COC). In the clean laboratory at MSL, each 
glass composite sample jar was shaken vigorously (prior and between aliquot removal) 
and aliquots were poured into the following types of containers: 
1. 500 mL Teflon bottle for total metals (TME), 
2. 500 mL 0.45µm polyvinylidene fluoride (PVDF) filter unit, vacuum filtered in a class 

100 clean bench  and then poured into a 500 mL Teflon bottle for dissolved metals, 
3. 250 mL low-density polyethylene (LDPE) bottle provided by CAS that included a 

nitric acid preservative for samples to be analyzed for hardness (HRD), 
4. 500 mL LDPE container with sulfuric acid preservative provided by CAS for the 

analysis of total organic carbon (TOC), 
5. 60 mL syringe and ashed glass fiber filter (GFF) in a cleaned filter holder. An aliquot 

of the sample was filtered into a 250 mL LDPE container with sulfuric acid 
preservative provided by CAS for the analysis of dissolved organic carbon (DOC), 

6. 500 mL or 1L LDPE bottle provided by CAS for the analysis of total suspended solids 
(TSS), and turbidity was measured in the field. 

 
The total metal fractions and dissolved metal fractions were each acidified inside a Class 
100 clean bench to a pH of < 2.0 with double distilled nitric acid. The samples were then 
assigned a Battelle Central File (CF) identification number (3174) and were entered into 
Battelle’s sample tracking system. 
  
The TPH grab samples and composite aliquots for TOC, DOC, hardness, and TSS were 
all forwarded to CAS for analysis. The quality control narrative for these parameters was 
provided separately.  
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QA/QC NARRATIVE 

Non-Dry Dock Stormwater SW05 and SW06   Page 2 of 3  

 
The following lists information on sample receipt and processing activities: 

 Sample Receipt Dates: 03/09/11 and 03/10/11 
 

 Cooler temp. on arrival  All coolers were at 4.0±2°C 
 

 Collection dates 
     

03/08/11, 03/09/11, and 03/10/11 

 CVAF analysis dates (Hg) 04/05/11 and 04/08/11 

 TRM Prep/Freshwater Analysis 
by ICP-MS 
(As, Ag, Al, Cd, Cr, Cu, Pb, Zn) 

03/18/11 

    
 
QA/QC DATA QUALITY OBJECTIVES: 
  MS SRM    
 
Analyte 

Analytical 
Method for 
Seawater 

 

Range of 
Recovery 

Percent 
Difference 

Replicate 
Precision 

Method 
Detection 

Limits 
(µg/L) 

Reporting 
Limits 
(µg/L) 

Aluminum ICP-MS 70-130% 20% 30% 0.3 1.0 
Arsenic ICP-MS 70-130% 20% 30% 0.03 0.1 
Cadmium ICP-MS 70-130% 20% 30% 0.004 0.01 
Chromium ICP-MS 70-130% 20% 30% 0.08 0.3 
Copper ICP-MS 70-130% 20% 30% 0.007 0.02 
Lead ICP-MS 70-130% 20% 30% 0.002 0.006 
Silver ICP-MS 70-130% 20% 30% 0.002 0.006 
Zinc ICP-MS 70-130% 20% 30% 0.05 0.2 
Mercury CVAF 70-130% 20% 30% 0.0001 0.0003 
 
METHODS: 
 

Samples were analyzed for nine metals: aluminum (Al), arsenic (As), cadmium (Cd), 
chromium (Cr), copper (Cu), lead (Pb), silver (Ag), zinc (Zn), and mercury (Hg).  
Samples were submitted for analyses following two methods. All samples were 
analyzed for Hg by Cold Vapor Atomic Fluorescence (CVAF) in accordance with 
Battelle SOP MSL-I-013, Total Mercury in Aqueous Samples by CVAF, following 
EPA Method 1631 revision E.   
 
All samples were analyzed for other metals by Inductively Coupled Plasma-Mass 
Spectrometry (ICP-MS) in accordance with Battelle SOP MSL-I-022, Determination of 
Elements in Aqueous and Digestate Samples by ICP/MS.  The base methods for this 
procedure are EPA Method 1638 and EPA Method 1640. All samples were digested 
following the total metal recoverable (TRM) method established in EPA Method 1640 
prior to analysis by ICP-MS. In summary, this preparation brings the pH of the sample 
to 2% and heats the capped samples for 2.5 hours in a 85˚C oven to solubilize 
particulates. Both the filtered and unfiltered fractions were prepared using this method 
to destroy any colloidal particles remaining in the filtered (aka. Dissolved) fraction.    
All results were reported in units of µg/L.  Data are not blank corrected. 
 

HOLDING TIMES: All samples were analyzed within the established holding times of 90 days for Hg and 
six months for all other metals.  
  

DETECTION LIMITS: Laboratory method detection limits (MDLs) for TRM freshwater were reported from 
the MDL study (annually verified) as determined by seven replicates of deionized 

Data Package, Non-Dry Dock Stormwater, STE#5 and 6 Page 11 of 81



QA/QC NARRATIVE 

Non-Dry Dock Stormwater SW05 and SW06   Page 3 of 3  

water spiked at appropriate concentrations and prepared using the TRM method. 
Reporting limits are determined as 3.18 times the laboratory achieved MDL. The data 
are evaluated and flagged as follows: 
  
U    Analyte not detected at or above the MDL, MDL reported 
 
J     Analyte detected above the MDL, but less than the RL   
 
N    Spiked sample recovery outside QC criterion of 70-130%  
 
&    Accuracy result outside QC criterion of ≤20% PD  
 
*      Precision result outside QC criterion of <30% 
 
B    Analyte detected in the method blank > RL and sample concentration < 10 times 

detected blank value 
 
c     Exceeds data quality objective but meets contingency criterion   
     
b     Result is reagent blank corrected using the batch specific blank  (BMRB) 
 

METHOD BLANKS: A minimum of one method blank was prepared and analyzed by each instrument with 
each analytical batch. The method blanks were all less than the RL.  
 

LABORATORY 
CONTROL 
SAMPLES: 

A minimum of one LCS (OPR or blank spike) was prepared and analyzed with each 
analytical batch of 20 or fewer samples. Percent recoveries for LCS samples were 
within the QC acceptance criterion of 70% to 130% for all metals. They also met a 
secondary criterion of ± 15% recovery for metals. 
 

MATRIX SPIKE 
ACCURACY: 

A minimum of one set of duplicate matrix spikes (MS/MSD) was prepared and 
analyzed with each analytical batch of 20 or fewer samples. Percent recoveries for 
matrix spikes were within the QC limits of 70% to 130% for all metals.     
 

REPLICATE 
PRECISION: 

Laboratory precision was expressed as the relative percent difference (RPD) between 
laboratory duplicates. The RPD values for the laboratory duplicates were within the 
QC acceptance criterion of 30% for all metals detected above the RL. Sample 3174-
57 (PSNS015) was analyzed a total of six times for Hg due to high heterogeneity. The 
original preparation of the duplicates demonstrated a high degree of heterogeneity and 
a second set of duplicates were prepared and analyzed. The heterogeneity was 
attributed to particulates and good laboratory precision was demonstrated by the 
duplicate matrix spikes and OPR.    
 

STANDARD 
REFERENCE 
MATERIAL 
ACCURACY: 

Standard reference materials (SRM) were prepared and analyzed with each analytical 
batch at a minimum frequency of 1 per 20 or fewer samples. Analytical accuracy was 
expressed as the percent difference (PD) between the measured and the certified value. 
The freshwater SRMs were 1641d for Hg and 1640 for all other metals. The 
differences were within the QC acceptance criterion of ≤20%.  
 

REFERENCE: Taylor Associates, Inc. – Division of TEC, Inc. and Pacific Northwest National 
Laboratory (2011). Non-Dry Dock Stormwater Monitoring Conducted at Puget Sound 
Naval Shipyard Bremerton, WA, Project ENVVEST Study Area. Document prepared 
for the United States Navy Puget Sound Naval Shipyard.  
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SAMPLE LOGIN
Project Manager:  Brandenberger Marine Sciences Laboratory

Date Received:  03/09/11 1529 West Sequim Bay Road
Batch:  8 Sequim, Washington  98382

Login Designee:  JMB PH:  (360) 681-4565

Project:  Non Dry Dock SW05
Sponsor ID Site Description Battelle Code Matrix Storage Location Requested Parameters Collection Date

SW05-0032 PSNS032 3174*53 water K-4-6 metals 03/08/11 0904

SW05-0033 PSNS032 3174*54 water K-4-6 metals 03/08/11 0904

SW05-0034 PSNS008 3174*55 water K-4-6 metals 03/08/11 0855

SW05-0035 PSNS008 3174*56 water K-4-6 metals 03/08/11 0855

SW05-0036 PSNS015 3174*57 water K-4-6 metals 03/08/11 1139

SW05-0037 PSNS015 3174*58 water K-4-6 metals 03/08/11 1139

SW05-0038 PSNS008FD 3174*59 water K-4-6 metals 03/08/11 0855

SW05-0039 PSNS008FD 3174*60 water K-4-6 metals 03/08/11 0855

SOP#:  MSL-A-001 Page 1 of 1
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SAMPLE LOGIN
Project Manager:  Brandenberger Marine Sciences Laboratory

Date Received:  03/09/11 1529 West Sequim Bay Road
Batch:  9 Sequim, Washington  98382

Login Designee:  JMB PH:  (360) 681-4565

Project:  Non Dry Dock SW06
Sponsor ID Site Description Battelle Code Matrix Storage Location Requested Parameters Collection Date

SW06-0030 PSNS096 3174*51 water K-4-6 Metals 03/09/11 1340

SW06-0031 PSNS096 3174*52 water K-4-6 Metals 03/09/11 1340

SW06-0015 PSNS032 3174*61 water K-4-6 Metals 03/10/11 0513

SW06-0016 PSNS032 3174*62 water K-4-6 Metals 03/10/11 0513

SOP#:  MSL-A-001 Page 1 of 1
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road Non-Dry Dock Stormwater
Sequim, Washington  98382-9099 ENVVEST 2010_SW07
360/681-4564 Metals in Water

UNITS:  µg/L
Sample ID - 
Metals

Station   
Code

Fraction 
(Total/Diss) Type Name MSL Code

Collection 
Date Hg As Ag Al Cd

Instrument: CVAF ICP-MS ICP-MS ICP-MS ICP-MS
Laboratory Achieved Detection Limits (Freshwater) 0.0001 0.03 0.002 0.3 0.004
Freshwater Reporting Limit (MDL* 3.18) 0.0003 0.1 0.006 1.0 0.01

SW07
SW07-0026 PSNS015 TME Composite_equal_time 3174-63 04/14/11 0.107 1.31 0.0931 517 0.0810
SW07-0027 PSNS015 DME Composite_equal_time 3174-64 04/14/11 0.00584 1.05 0.00283 J 24.3 0.0397
SW07-0028 PSNS096 TME Composite_equal_time 3174-65 04/14/11 0.00921 2.23 0.0394 321 0.270
SW07-0029 PSNS096 DME Composite_equal_time 3174-66 04/14/11 0.00227 1.77 0.002 U 20.4 0.139
SW07-0030 PSNS032 TME Composite_equal_time 3174-67 04/14/11 0.0806 1.63 0.0246 666 0.256
SW07-0031 PSNS032 DME Composite_equal_time 3174-68 04/14/11 0.00681 1.00 0.002 U 29.1 0.105
SW07-0032 PSNS008 TME Composite_equal_time 3174-69 04/14/11 0.00870 6.13 0.002 U 486 0.300
SW07-0033 PSNS008 DME Composite_equal_time 3174-70 04/14/11 0.00184 5.70 0.002 U 16.8 0.235
SW07-0034 PSNS008 TME Composite_equal_time 3174-71 04/14/11 0.00759 8.06 0.002 U 416 0.297
SW07-0035 PSNS008 DME Composite_equal_time 3174-72 04/14/11 0.00168 7.90 0.002 U 16.5 0.233
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road
Sequim, Washington  98382-9099
360/681-4564

Sample ID - 
Metals

Station   
Code

Fraction 
(Total/Diss) Type Name MSL Code

Instrument:
Laboratory Achieved Detection Limits (Freshwater)
Freshwater Reporting Limit (MDL* 3.18)

SW07
SW07-0026 PSNS015 TME Composite_equal_time 3174-63
SW07-0027 PSNS015 DME Composite_equal_time 3174-64
SW07-0028 PSNS096 TME Composite_equal_time 3174-65
SW07-0029 PSNS096 DME Composite_equal_time 3174-66
SW07-0030 PSNS032 TME Composite_equal_time 3174-67
SW07-0031 PSNS032 DME Composite_equal_time 3174-68
SW07-0032 PSNS008 TME Composite_equal_time 3174-69
SW07-0033 PSNS008 DME Composite_equal_time 3174-70
SW07-0034 PSNS008 TME Composite_equal_time 3174-71
SW07-0035 PSNS008 DME Composite_equal_time 3174-72

Non-Dry Dock Stormwater
ENVVEST 2010_SW07

Metals in Water
UNITS:  µg/L

Cr Cu Pb Zn
CVAF Batch 

ID
ICP-MS Batch 

ID

ICP-MS ICP-MS ICP-MS ICP-MS
0.08 0.007 0.002 0.05

0.3 0.02 0.006 0.2

2.22 B 11.8 12.5 76.4 042511HGA 042911-6100
1.36 B 5.30 1.81 47.3 042511HGA 042911-6100
3.20 B 24.6 8.56 96.1 042511HGA 042911-6100
1.10 B 7.65 0.308 56.7 042511HGA 042911-6100
3.50 B 12.1 11.3 118 042511HGA 042911-6100
1.09 B 3.23 0.293 33.9 042511HGA 042911-6100
3.84 13.0 3.95 136 042511HGA 042911-6100
2.46 B 5.13 0.139 108 042511HGA 042911-6100
3.79 12.1 3.42 120 042511HGA 042911-6100
2.62 B 5.14 0.127 98.0 042511HGA 042911-6100
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road Non-Dry Dock Stormwater
Sequim, Washington  98382-9099 ENVVEST 2010_SW07
360/681-4564

Station   Code Type Name
Collection 

Date
Analysis 

Date Analysis Method Component Units Result
Detection 

Limit
Reporting 

Limit

PSNS015 Composite_equal_time 04/14/2011 04/21/2011 SM 5310 C Carbon, Dissolved Organic (DOC) mg/L 3.01 = 0.07 0.50
PSNS096 Composite_equal_time 04/14/2011 04/21/2011 SM 5310 C Carbon, Dissolved Organic (DOC) mg/L 2.57 = 0.07 0.50
PSNS032 Composite_equal_time 04/14/2011 04/21/2011 SM 5310 C Carbon, Dissolved Organic (DOC) mg/L 2.33 = 0.07 0.50
PSNS008 Composite_equal_time 04/14/2011 04/21/2011 SM 5310 C Carbon, Dissolved Organic (DOC) mg/L 2.45 = 0.07 0.50
PSNS008DUP Composite_equal_time 04/14/2011 04/21/2011 SM 5310 C Carbon, Dissolved Organic (DOC) mg/L 1.7 = 0.2 1.0
PSNS015 Composite_equal_time 04/14/2011 04/21/2011 SM 5310 C Carbon, Total Organic mg/L 3.02 = 0.07 0.50
PSNS096 Composite_equal_time 04/14/2011 04/21/2011 SM 5310 C Carbon, Total Organic mg/L 2.23 = 0.07 0.50
PSNS032 Composite_equal_time 04/14/2011 04/21/2011 SM 5310 C Carbon, Total Organic mg/L 1.75 = 0.07 0.50
PSNS008 Composite_equal_time 04/14/2011 04/21/2011 SM 5310 C Carbon, Total Organic mg/L 1.8 = 0.2 1.0
PSNS008DUP Composite_equal_time 04/14/2011 04/21/2011 SM 5310 C Carbon, Total Organic mg/L 2.1 = 0.2 1.0
PSNS015 Composite_equal_time 04/14/2011 05/05/2011 SM 2340 C Hardness, Total as CaCO3 mg/L 77.3 = 0.8 2.0
PSNS096 Composite_equal_time 04/14/2011 05/05/2011 SM 2340 C Hardness, Total as CaCO3 mg/L 75.2 = 0.8 2.0
PSNS032 Composite_equal_time 04/14/2011 05/05/2011 SM 2340 C Hardness, Total as CaCO3 mg/L 39.5 = 0.8 2.0
PSNS008 Composite_equal_time 04/14/2011 05/05/2011 SM 2340 C Hardness, Total as CaCO3 mg/L 494 = 0.8 2.0
PSNS008DUP Composite_equal_time 04/14/2011 05/05/2011 SM 2340 C Hardness, Total as CaCO3 mg/L 735 = 0.8 2.0
PSNS015 Composite_equal_time 04/14/2011 04/19/2011 SM 2540 D Solids, Total Suspended (TSS) mg/L 26.5 = 5.0 5.0
PSNS096 Composite_equal_time 04/14/2011 04/19/2011 SM 2540 D Solids, Total Suspended (TSS) mg/L 18.0 = 5.0 5.0
PSNS032 Composite_equal_time 04/14/2011 04/19/2011 SM 2540 D Solids, Total Suspended (TSS) mg/L 29.0 = 5.0 5.0
PSNS008 Composite_equal_time 04/14/2011 04/19/2011 SM 2540 D Solids, Total Suspended (TSS) mg/L 17.5 = 5.0 5.0
PSNS008DUP Composite_equal_time 04/14/2011 04/19/2011 SM 2540 D Solids, Total Suspended (TSS) mg/L 15.0 = 5.0 5.0
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BATTELLE MARINE SCIENCE LABORATORIES Non-Dry Dock Stormwater
1529 West Sequim Bay Road ENVVEST 2010_SW07
Sequim, Washington  98382-9099 Metals in Water
360/681-4564 UNITS:  µg/L

Sample ID - 
Metals Station Code

Fraction 
(Total/Diss) Sample Type MSL Code As Ag Al Cd Cr Cu Pb Zn

ICP-MS   
Batch ID

Instrument: ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS
Laboratory Achieved Detection Limits (Freshwater) 0.03 0.002 0.3 0.004 0.08 0.007 0.002 0.05
Freshwater Reporting Limit (MDL* 3.18) 0.1 0.006 1.0 0.01 0.3 0.02 0.006 0.2

METHOD BLANKS
MB-1 TME Freshwater TRM Blank           0.03 U 0.002 U 0.3 U 0.004 U 0.359 0.007 U 0.002 U 0.0971 J 042911-6100

LABORATORY CONTROL SAMPLES
Spiking Level 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
MB-1 TME Freshwater TRM Blank           0.03 U 0.002 U 0.3 U 0.004 U 0.359 0.007 U 0.002 U 0.0971 J 042911-6100
LCS (1) TME Freshwater TRM LCS             2.07 1.99 2.10 2.03 2.46 2.02 1.97 2.16 042911-6100

Percent Recovery, LCS 104% 100% 105% 102% 105% 101% 99% 103%

MATRIX SPIKE RESULTS
SW07-0031 PSNS032 DME Composite_equal_time 3174-68 1.00 0.002 U 29.1 0.105 1.09 B 3.23 0.293 33.9 042911-6100
MS DME Composite_equal_time 3174-68MS 3.14 1.83 87.0 2.15 3.34 5.15 2.32 84.3 042911-6100
MSD DME Composite_equal_time 3174-68MSD 3.15 1.84 86.2 2.13 3.16 5.13 2.31 83.9 042911-6100

Spiking Level 2 2 50 2 2 2 2 50
Percent Recovery, MS 107% 92% 116% 102% 113% 96% 101% 101%

Percent Recovery, MSD 108% 92% 114% 101% 104% 95% 101% 100%
RPD 0.9% 0.0% 1.7% 1.0% 8.3% 1.0% 0.0% 1.0%

REPLICATE PRECISION
SW07-0030 PSNS032 TME Composite_equal_time 3174-67 1.63 0.0246 666 0.256 3.50 B 12.1 11.3 118 042911-6100
DUP PSNS032 TME Composite_equal_time 3174-67r2 1.63 0.0262 658 0.253 3.39 B 12.1 11.0 116 042911-6100

Mean 1.63 0.0254 662 0.255 3.45 B 12.1 11.2 117
RPD 0.0% 6.3% 1.2% 1.2% 3.2% 0.0% 2.7% 1.7%

STANDARD REFERENCE MATERIAL, Seawater
SRM 1640 (1) TME Freshwater TRM 1640            27.1 6.95 51.4 23.1 44.3 87.3 27.2 58.3 042911-6100

Certified Value 26.7 7.62 52.0 22.8 38.6 85.2 27.9 53.2
PD 1.5% 8.8% 1.2% 1.3% 15% 2.5% 2.5% 9.6%
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BATTELLE MARINE SCIENCE LABORATORIES Non-Dry Dock Stormwater
1529 West Sequim Bay Road ENVVEST 2010_SW07
Sequim, Washington  98382-9099 Metals in Water
360/681-4564 UNITS:  µg/L

Sample ID - Metals Station Code
Fraction 

(Total/Diss) Sample Type MSL Code Hg CVAF Batch ID
Instrument: CVAF

Laboratory Achieved Detection Limits 0.0001
Reporting Limit (MDL* 3.18) 0.0003

METHOD BLANKS
MB-1 TME Freshwater MB1_042211 0.0001 U 042511HGA
MB-2 TME Freshwater MB2_042211 0.0001 U 042511HGA
MB-3 TME Freshwater MB3_042211 0.0001 U 042511HGA

LABORATORY CONTROL SAMPLES
Spiking Level 0.00496
LCS (1) TME Freshwater OPR 042211 run1 0.00501 042511HGA
LCS (2) TME Freshwater OPR 042211 run2 0.00497 042511HGA
LCS Blank (1) TME Freshwater Blank042211 0.0001 U 042511HGA

Percent Recovery, LCS 1 101%
Percent Recovery, LCS 2 100%

SW07-0031 PSNS032 DME Composite_equal_time 3174-68 0.00681 042511HGA
MS1 PSNS032 DME Composite_equal_time 3174-68MS 0.0218 042511HGA
MSD1 PSNS032 DME Composite_equal_time 3174-68MSD 0.0221 042511HGA

Spiking Level, MS 0.0151
Spiking Level, MSD 0.0149

Percent Recovery, MS 99%
Percent Recovery, MSD 103%

RPD 4.0%

REPLICATE PRECISION
SW07-0027 PSNS015 DME Composite_equal_time 3174-64 0.00584 042511HGA
DUP PSNS015 DME Composite_equal_time 3174-64r2 0.00581 042511HGA

Mean 0.00583
RPD 1%

STANDARD REFERENCE MATERIAL
SRM 1641 (1) TME Freshwater 1641d 042211 1557 042511HGA

Certified Value 1590
range ±18

SRM 1641 (1) PD 2%
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road Non-Dry Dock Stormwater
Sequim, Washington  98382-9099 ENVVEST 2010_SW07
360/681-4564 Metals in Water

DATA QUALIFIERS:
c Exceeds DQO but meets contingency criteria of either:

1 SRM certified <10x MDL
2 Insufficient spiking level relative to native sample concentrations
3 Sample concentration <10x MDL

U Analyte not detected at or above the MDL, MDL reported
J Analyte detected above the MDL, but less than the RL

N Spiked sample recovery outside QC criterion of 70-130%
& Accuracy result outside QC criterion of ≤20% PD
* Precision result outside QC criterion of <30%

NS Sample not spiked for this analyte
B Analyte detected in the method blank > RL

and sample concentration < 10 times detected blank value
b Data are blank corrected using the batch specific procedural blank
H The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern inidicates 

the presence of a greater amount of heavier molecular weight constituents than the calibration standard.
O The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard. 

ND Not detected

Notes:
Composite_equal_time Equal portion composite of time integrated sample (ISCO samples)

NC Not Certified
-- Not analyzed

NA Not applicable/available
TME Total Metals Fraction
DME Dissolved Metals Fraction

2 Sample specific MDLs and RLs reported
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QA/QC NARRATIVE 

Non-Dry Dock Stormwater SW07   Page 1 of 3  

PROJECT: Non-Dry Dock Stormwater Sampling for SW07 
 

PARAMETER: Total and Dissolved Metals – Al, Ag, As, Cd, Cr, Cu, Pb, Zn, Hg 
 

LABORATORY: Battelle Marine Sciences Laboratory (MSL), Sequim, Washington 
 

MATRIX: Stormwater (as a freshwater matrix) 
 

SAMPLE 
CUSTODY AND 
PROCESSING: 

Samples were collected from stormwater outfalls located within the Confined Industrial 
Area (CIA) and Naval Base Kitsap (NBK) at the Puget Sound Naval Shipyard and 
Intermediate Maintenance Facility (PSNS & IMF) by TEC, MSL, and the U.S. Navy. The 
samples reported in this delivery group include stormwater samples collected from those 
stations during STE#7 or SW07. The storm event identified as SW07 began on April 13, 
2011 with the composites ending 24 hours later.  
 
Samples were collected and analyzed in accordance with the Quality Assurance Project 
Plan (Taylor Associates, Inc. and PNNL 2011). Two types of samples were to be collected 
during the storm. The first was a time proportionate composite sample collected using an 
ISCO sampler at each of the four outfall locations. The second was a grab sample 
collected during the storm event in amber glass jars provided by Columbia Analytical 
Services (CAS) for total petroleum hydrocarbons (TPH). The grab samples for TPH were 
not collected due to field logistics. The individual time interval composites collected in 
the 24 wedge bottles inside the ISCO sampler were carried back to the stormwater lab at 
PSNS & IMF and composited into a single event mean composite (EMC) in a pre-cleaned 
glass jar. All samples were hand delivered within 24 hours of collection to MSL. 
 
Upon receipt at MSL, the condition of all the samples were verified as acceptable and 
tracked back to the field chain of custody (COC). In the clean laboratory at MSL, each 
glass composite sample jar was shaken vigorously (prior and between aliquot removal) 
and aliquots were poured into the following types of containers: 
1. 500 mL Teflon bottle for total metals (TME), 
2. 500 mL 0.45µm polyvinylidene fluoride (PVDF) filter unit, vacuum filtered in a class 

100 clean bench  and then poured into a 500 mL Teflon bottle for dissolved metals, 
3. 250 mL low-density polyethylene (LDPE) bottle provided by CAS that included a 

nitric acid preservative for samples to be analyzed for hardness (HRD), 
4. 500 mL LDPE container with sulfuric acid preservative provided by CAS for the 

analysis of total organic carbon (TOC), 
5. 60 mL syringe and ashed glass fiber filter (GFF) in a cleaned filter holder. An aliquot 

of the sample was filtered into a 250 mL LDPE container with sulfuric acid 
preservative provided by CAS for the analysis of dissolved organic carbon (DOC), 

6. 500 mL or 1L LDPE bottle provided by CAS for the analysis of total suspended solids 
(TSS), and turbidity was measured in the field. 

 
The total metal fractions and dissolved metal fractions were each acidified inside a Class 
100 clean bench to a pH of < 2.0 with double distilled nitric acid. The samples were then 
assigned a Battelle Central File (CF) identification number (3174) and were entered into 
Battelle’s sample tracking system. 
  
The composite aliquots for TOC, DOC, hardness, and TSS were all forwarded to CAS for 
analysis. The quality control narrative for these parameters was provided separately.  
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QA/QC NARRATIVE 
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The following lists information on sample receipt and processing activities: 

 Sample Receipt Dates: 04/15/11 
 

 Cooler temp. on arrival  All coolers were at 4.0±2°C 
 

 Collection dates 
     

04/14/11 

 CVAF analysis dates (Hg) 04/25/11 

 TRM Prep/Freshwater Analysis 
by ICP-MS 
(As, Ag, Al, Cd, Cr, Cu, Pb, Zn) 

04/29/11 

    
 
QA/QC DATA QUALITY OBJECTIVES: 
  MS SRM    
 
Analyte 

Analytical 
Method for 
Seawater 

 

Range of 
Recovery 

Percent 
Difference 

Replicate 
Precision 

Method 
Detection 

Limits 
(µg/L) 

Reporting 
Limits 
(µg/L) 

Aluminum ICP-MS 70-130% 20% 30% 0.3 1.0 
Arsenic ICP-MS 70-130% 20% 30% 0.03 0.1 
Cadmium ICP-MS 70-130% 20% 30% 0.004 0.01 
Chromium ICP-MS 70-130% 20% 30% 0.08 0.3 
Copper ICP-MS 70-130% 20% 30% 0.007 0.02 
Lead ICP-MS 70-130% 20% 30% 0.002 0.006 
Silver ICP-MS 70-130% 20% 30% 0.002 0.006 
Zinc ICP-MS 70-130% 20% 30% 0.05 0.2 
Mercury CVAF 70-130% 20% 30% 0.0001 0.0003 
 
METHODS: 
 

Samples were analyzed for nine metals: aluminum (Al), arsenic (As), cadmium (Cd), 
chromium (Cr), copper (Cu), lead (Pb), silver (Ag), zinc (Zn), and mercury (Hg).  
Samples were submitted for analyses following two methods. All samples were 
analyzed for Hg by Cold Vapor Atomic Fluorescence (CVAF) in accordance with 
Battelle SOP MSL-I-013, Total Mercury in Aqueous Samples by CVAF, following 
EPA Method 1631 revision E.   
 
All samples were analyzed for other metals by Inductively Coupled Plasma-Mass 
Spectrometry (ICP-MS) in accordance with Battelle SOP MSL-I-022, Determination of 
Elements in Aqueous and Digestate Samples by ICP/MS.  The base methods for this 
procedure are EPA Method 1638 and EPA Method 1640. All samples were digested 
following the total metal recoverable (TRM) method established in EPA Method 1640 
prior to analysis by ICP-MS. In summary, this preparation brings the pH of the sample 
to 2% and heats the capped samples for 2.5 hours in a 85˚C oven to solubilize 
particulates. Both the filtered and unfiltered fractions were prepared using this method 
to destroy any colloidal particles remaining in the filtered (aka. Dissolved) fraction.    
All results were reported in units of µg/L.  Data are not blank corrected. 
 

HOLDING TIMES: All samples were analyzed within the established holding times of 90 days for Hg and 
six months for all other metals.  
  

DETECTION LIMITS: Laboratory method detection limits (MDLs) for TRM freshwater were reported from 
the MDL study (annually verified) as determined by seven replicates of deionized 
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water spiked at appropriate concentrations and prepared using the TRM method. 
Reporting limits are determined as 3.18 times the laboratory achieved MDL. The data 
are evaluated and flagged as follows: 
  
U    Analyte not detected at or above the MDL, MDL reported 
 
J     Analyte detected above the MDL, but less than the RL   
 
N    Spiked sample recovery outside QC criterion of 70-130%  
 
&    Accuracy result outside QC criterion of ≤20% PD  
 
*      Precision result outside QC criterion of <30% 
 
B    Analyte detected in the method blank > RL and sample concentration < 10 times 

detected blank value 
 
c     Exceeds data quality objective but meets contingency criterion   
     
b     Result is reagent blank corrected using the batch specific blank  (BMRB) 
 

METHOD BLANKS: A minimum of one method blank was prepared and analyzed by each instrument with 
each analytical batch. The method blanks were all less than the RL except for Cr. The 
data were flagged if the concentration was less than 10 times the detected method 
blank. The data are not considered significantly biased by the detected Cr.   
 

LABORATORY 
CONTROL 
SAMPLES: 

A minimum of one LCS (OPR or blank spike) was prepared and analyzed with each 
analytical batch of 20 or fewer samples. Percent recoveries for LCS samples were 
within the QC acceptance criterion of 70% to 130% for all metals. They also met a 
secondary criterion of ± 15% recovery for metals of concern (excludes Al, which is a 
proxy metal). 
 

MATRIX SPIKE 
ACCURACY: 

A minimum of one set of duplicate matrix spikes (MS/MSD) was prepared and 
analyzed with each analytical batch of 20 or fewer samples. Percent recoveries for 
matrix spikes were within the QC limits of 70% to 130% for all metals.     
 

REPLICATE 
PRECISION: 

Laboratory precision was expressed as the relative percent difference (RPD) between 
laboratory duplicates. The RPD values for the laboratory duplicates were within the 
QC acceptance criterion of 30% for all metals detected above the RL.  
 

STANDARD 
REFERENCE 
MATERIAL 
ACCURACY: 

Standard reference materials (SRM) were prepared and analyzed with each analytical 
batch at a minimum frequency of 1 per 20 or fewer samples. Analytical accuracy was 
expressed as the percent difference (PD) between the measured and the certified value. 
The freshwater SRMs were 1641d for Hg and 1640 for all other metals. The 
differences were within the QC acceptance criterion of ≤20%.  
 

REFERENCE: Taylor Associates, Inc. – Division of TEC, Inc. and Pacific Northwest National 
Laboratory (2011). Non-Dry Dock Stormwater Monitoring Conducted at Puget Sound 
Naval Shipyard Bremerton, WA, Project ENVVEST Study Area. Document prepared 
for the United States Navy Puget Sound Naval Shipyard.  

 

Data Package, Non-Dry Dock Stormwater STE#7 Page 11 of 40



+
Fi'jt

l-B-6alz
B

*
C

.J 1

.'\
E

:
E

>
#ao<

s
E

A
od
fi=

.
-(\l(?

cO
J

E
Z

,n
e_*<

<
.:roF
a

F
ss 

n

\!-s
!.r(!-c\
.9{
(n!e$g.

t(,

IN

>
 

l;X
'

-o 
t-'

-Fv

coO
F

O
F

9o-
oct
oooc.9oo

-:l\
\

Da(tt/i\-\)o
\=jx\oINA

q'
J4-Is()$\+d:-cj

\\io
\)\-/

T
o"

!oj0qr-s4
s]-gi:d,2 ).
d-{
>

-j
-*'=
1{-rt5q
.<

l,. *F

{so.
A

,F
o@

srOslI

00(oidrL

E
fu€

9? =
E

c0
U

 6^X
=

*E
figirO;rV

A

6NE
=

=
 

i?
5 

IH
E

l! 
15 L|

e 
lgB

E
 -t:5

f 
li(g

3 
x'S

 6
6; 

"r=
 n

=
N

l
5n -l;
5; t=

-
t * paa
(,)o(L(LrL

Data Package, Non-Dry Dock Stormwater STE#7 Page 12 of 40



oEoott(ll

,\l+

Ho-J
F

-Z
 

tn
E

7-<
<

.:T
()F

a.^-^^^
LIrN

(f)

sJaureluoc'oN

loIG
9. 

lz
|(E

 
lo

lE
 

l--
lo) 

l.=
-o 

t-'(! 
lo

a 
to-

t\:\f,\n
E

)
._? v
"r]{$s

N
.

\\\Soo.9o

go)
.9E
obo(g
oooo(\t

(t)

JU
)ood;LoLooJ

-
>

o
g>oo
_o6
N

-IF

(/)-
oo9a)
o-'

or.qE
=

v/E
o 

o>
+

, c^
(! 6S

)
m

>
:

o_
U

)
ll_uo

L0)
(!=EU
)tl

= a

No= aLo)
6

=
E

tio9fra:isn9- 
d

bs 
.

fS
-P

9
o9xN

q
4\-\ifY
g$rLoz
z I q;E

=
 I F

',=
 S

+
 

- 
r\ 

g
o 

60-
IIJ 

F
'

Jri
(L=o

Data Package, Non-Dry Dock Stormwater STE#7 Page 13 of 40



ooo)oo-

$sN
nt@

(O
-r

N
C

\t(\tA
l<

r>
(f)N

N
N

N
O

rO
r-l-l-@

@
@

@
N

N
rr-

rrrrfr
\=

S
sS

S
=

\=
=

S
.tS

.-S
S

ssS
s

F
rrr

\\\l\\\\\
$rils

(LI
f\f\f-f-f\r\t-f-=

=
oooooooo

=
E

=
=

=
=

=
=

trh
aaaaaaaa=

=
aa

O
O

O
O

O
O

O
O

O
O

lttttttlll
Y

T
T

Y
Y

Y
T

Y
Y

T
\.Y

Y
Y

Y
Y

Y
Y

V
Y

a 
-o -o -o -o -o -o -o -o 

-cr
G

(5$O
O

O
(E

O
(s(I'

J-JJJJJJJJJ
o-o-o-o-o-o-o-o-o-o
9E

E
E

E
E

99E
E

(L(Lo.O
-(LtL(LrLLO

-

lr)rf)(o(oN
N

@
@

o@
rrO

)qrC
aC

9O
O

O
O

oooooooooo
a@

aaa@
u)aau)

zzzzzzzzzz
Q

A
A

A
A

A
A

A
A

A
o-(Lo-(L(Lo-o-o-o-(L

oo
I

T-Jq:.'
r.L
oU

)

(c)f-c)o)orN
(a\rlr)

N
C

!N
N

C
O

(f)(f)(f)(r)C
f)

oooooooooo
oooooooooo

ttt!tttlll
t- 

l- 
f- 

f- 
f- 

l- 
f- 

f- 
f- 

f-
oooooooooo
B

=
=

=
=

=
=

=
=

=
aaa@

aa@
aaa

I.IJ tIJ I.IJ I.IJ I.U
 IJJ ]U

 IU
 T

IJ 
I.IJ

F
O

F
O

F
O

F
O

F
O

LLLLLLLLLL
oooooooooq)
oooo$oooo(I'
=

=
=

=
=

=
=

=
=

=

cD
$rr)(ol\@

O
)O

N
(o(o(oC

)(c)(c)(of*r.-r-
lttttttlll

$sss$$ssss
t- 

f\ 
F

- 
f.- 

f- 
t- 

F
 

f- 
F

* 
F

*
rr-rr-
(.) 

co 
(f) 

(a 
(f) 

co 
(f) 

cD
 

(a 
(f)

No= ooil-,o{.,
aJoooLo

T

oz t-oIt(E=EL

o(U
oco(J
goo:ltEoattLooEE(u
o-
!tIoo5ootco(!oooogofat,xLo=o!oC

)

-goa!
ocooL()oooo6oooooa

>
!A

lra)
>

(5a(o
Y

O
(Y

)rO
s53:
E

ffs3
g 3F

E
.H

;sr
ess
s$,ts

(U-(I'oom-

oo)(Dos9ro
6\E

S
O

uO
-

g$n F
H

e 
.E

F
A

 
8,'

(L

+
* "I

W
:t

**,1.:
lr, 

1".r

iiF
 iill

,,ffi o.

$r,,;

S
* i'r

#t
's#ftzl8l4lG

l

=
l

<
l

@
l

Data Package, Non-Dry Dock Stormwater STE#7 Page 14 of 40



LO6-TN CHECKLIST Reference SOP# iASL-A-OOI

Botch: ,/t

ttlatrix: 1lorp- uD

t] d4r-type Project (reguires high-level somple trockirg procedures)

Freeze dry sornple(s) - somples will be weighed and ploced in ultrolow temp fee*ze-e (Loiin Lob)

t:t .(or Ca

' **See Lfi45 for orchive/disposcil informotion**

TO BE COAIPL€T€D UPON 5AMPLE ARRIVAULOo-IN
Yes No N/A Indieo.tc an Apprroprio-te BoxaEn 6.rsfody seol present Seolintoit? YES NO

Coofer tenperofure (occeptoble ronga 4t2oC or solids:frozen)

(if muttiple coolers. note tetnp. of each)
6c*t", I Ti Z',

'c

fl [f H projecf A4onoger notified of orry anstodyllogin discreponcies (cooler tcnp, sponsor codes. etc)

-/ Comnent/Renedy:'/

-
l/ll ll lWereollchoinofcustodformssignedonddo?ed?:".-.. -:'-...--.. -...:-

--/Z t] E were somples filtered ot A45L?

Somple condatior(s):

Contoiner type:

Notes:
*

t] Somple(s) were presqved prior to 6rrivol ot /t{sl (nofed on CnC / Somple / pet PM fnsfruction }

E Rondom pH checked for-:lo% of somples (use dip poper) Sornpb fDs:

Complete pH check reguired for project (use pH meter ond record on pH Record form)

A

5A,1 PLE PRESERVATION

preserved ot f,ASL

fl o.oY.Hct (Hgscrnptcs)

ff Fefrig*ate/Freze

ff other

Complc?ed Svr,/ftF

Mtes:

Mtes:

tlotes:

Battelle Marine Sciences fa&s, 1529 West Sequim Bay Rd, Sequim Washlngton 98362 PH: (3ffi) 681-4565
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