




























FIGURE 1 

STORM WATER DRAINAGE SYSTEM AND OUTFALL LOCATIONS 
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APPENDIX C 

SECOND QUARTER 2010 SUMMARY TABLES, DISCHARGE 
MONITORING DATA 
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SANTA SUSANA FIELD LABORATORY 
NPDES PERMIT CA0001309

Page 1 of 3 

Notes:

1. For Dioxins and Furans, laboratory results may have been reported in 
picograms/liter (pg/L).  However, the permit limit is stated in micrograms/liter 
(µg/L). To evaluate permit compliance, the laboratory results have been 
converted to µg/L, as necessary, to calculate the TCDD TEQ. 

2. TCDD TEQs for the purpose of determining permit compliance are the sum of the 
products of the detected dioxin congener concentration multiplied by that 
congener’s TEF.  The resulting compliance TCDD TEQ does not include those 
congener concentrations that are reported as DNQ, as specified on Page 53 of 
the NPDES permit. 

3. For some sample dates, pH was determined with a field instrument and was 
noted as such.  These results were not validated. Since pH does not have an RL, 
the possible pH range is shown in the RL column. 

4. The NPDES permit limit or benchmark limit for mercury of 0.10 µg/L (Outfalls 
001, 002, 011, 018 and 019) and 0.13 µg/L (Outfalls 003-010) are not achievable 
by the laboratory; therefore, the laboratory reporting limit of 0.20 µg/L was used 
to determine compliance. 

5. All of the following abbreviations and/or notes may not occur on every table. 

-92.9 +/-200 A negative radiochemical analytical result indicates the count rate of 
the sample was less than the background condition 

$ reported result or other information was incorrectly reported by the 
laboratory; result was corrected by the data validator 

--      based on validation of the data, a qualifier was not required 
-/-  no permit limit established for daily maximum or monthly average
<(value) analyte not detected at a concentration greater than or equal to the DL, 

MDL, or RL (see laboratory report for specific detail) 
*    result not validated 
*1  improper preservation of sample 
*2 the ICP/MS ppb check standard was recovered above the control limit; 

therefore, the constituent detected was qualified as estimated (J) 
*3 initial and or continuing calibration recoveries were outside acceptable 

control limits 
*5 blank spike/blank spike duplicate relative percent difference was 

outside the control limit 
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*10   value was estimated detect or estimated non detect (J,UJ) due to 
deficiencies in quantitation of the constituent including constituents 
reported by the laboratory as Estimated Maximum Possible 
Concentration (EMPC) values 

*11 no calibration was performed for this compound; result is reported as a 
tentatively identified compound (TIC) 

ANR analysis not required; e.g., constituent or outfall was not required by 
the permit to be sampled and analyzed (annual, semi-annual, etc.) 

B    laboratory method blank contamination 
C   calibration %RSD or %D were noncompliant 
C5 Calibration verification %R was outside method control limits 
%D percent difference between the initial and continuing calibration relative 

response factors 
deg F degrees Fahrenheit 
DL detection limit 
DNQ  detected but not quantified (constituent value greater than or equal to 

the laboratory method detection limit and less then the laboratory 
reporting limit) 

E   duplicates show poor agreement 
H   holding time was exceeded 
I   ICP interference check solution results were unsatisfactory 
J    estimated value 
Ja             estimated value, analyte detected at a value less than the reporting 

limit (RL) and greater than or equal to the method detection limit 
(MDL). The user of this data should be aware that this data is of limited 
reliability.  

K   The sample dilution’s set-up did not meet the oxygen depletion criteria 
of at least 2 mg/l. Therefore, the reported result is an estimated value 
only.

L2 the laboratory control sample %R was below the method control limits 
L   laboratory control sample %R was outside control limits 
LOD   limit of detection 
M1 matrix spike (MS) and/or MS duplicate were above the acceptance 

limits due to sample matrix interference 
M2 the MS and/or MS duplicate were below the acceptance limits due to 

sample matrix interference 
MDA  minimum detected activity 
MDL   method detection limit 
MGD  million gallons per day 
MHA* Due to high level of analyte in the sample, the MS/MSD calculation 

does not provide useful spike recovery information. 
mg/L   milligrams per liter 
ml/L/hr  milliliters per liter per hour 
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NA  not applicable; no permit limit established for the constituent and/or 
outfall

ND   analyte value less than the LOD or MDL 
NM  not measured or determined 
NTU   nephelometric turbidity unit 
pCi/L  picocuries per liter 
pg/L   picograms per liter 
Q  matrix spike recovery outside of control limits 
R as a validation qualifier, results are rejected; the presence or absence 

of analyte cannot be verified 
R  (reason code in parentheses) %R for calibration not within control 

limits
RL   laboratory reporting limit 
RL-1  reporting limit raised due to sample matrix effects 
%RSD  percent relative standard deviation 
S   surrogate recovery was outside control limits 
TEQ   toxic equivalent 
T    presumed contamination, as indicated by a detect in the trip blank 
TUc  toxicity units (chronic) 
U   result not detected 
µg/L   micrograms per liter 
UJ   result not detected at the estimated reporting limit 
umhos/cm  micromhos per centimeter 
WHO TEF  World Health Organization toxic equivalency factor 
^ analysis not completed due to hold time exceedence or insufficient 

sample volume  



OUTFALL 009 (WS-13 Drainage)

SECOND QUARTER 2010 REPORTING SUMMARY
THE BOEING COMPANY

SANTA SUSANA FIELD LABORATORY
NPDES PERMIT CA0001309

April 1 through June 30, 2010

4/5/2010 4/12/2010

ANALYTE UNITS

Benchmark
Limit Daily 

Max/Monthly
Avg

SAMPLE
TYPE RESULT VALIDATION

QUALIFIER
SAMPLE

TYPE RESULT VALIDATION
QUALIFIER

Asbestos MFL -/- Comp ND < 1.4 U ANR ANR ANR
Chloride mg/L 150/- Comp 5.0 -- Comp 3.5 *
Fluoride mg/L 1.6/- ANR ANR ANR ANR ANR ANR
Nitrate + Nitrite as Nitrogen (N) mg/L 10/- Comp 0.42 -- Comp 0.39 *
Oil & Grease mg/L 15/- Grab ND < 1.3 U Grab ND < 1.3 *
Perchlorate ug/L 6.0/- ANR ANR ANR ANR ANR ANR
pH (Field) pH units 6.5-8.5/- Grab 6.8 * Grab 7.3 *
Sulfate mg/L 250/- Comp 7.7 -- Comp 6.1 *
Temperature deg. F 86/- Grab 51 * Grab 50 *
Total Cyanide ug/L -/- ANR ANR ANR ANR ANR ANR
Total Dissolved Solids mg/L 850/- Comp 74 -- Comp 38 *
Total Suspended Solids mg/L -/- ANR ANR ANR ANR ANR ANR
Volume Discharged MGD 17.8/- Meas 0.22131 * Meas 0.33346 *
METALS
Aluminum ug/L -/- ANR ANR ANR ANR ANR ANR
Antimony ug/L 6.0/- Comp 0.42 J (DNQ) Comp 0.53 Ja* (DNQ)
Antimony, dissolved ug/L -/- Comp 0.33 J (DNQ) Comp 0.49 Ja* (DNQ)
Arsenic ug/L -/- ANR ANR ANR ANR ANR ANR
Beryllium ug/L -/- ANR ANR ANR ANR ANR ANR
Boron mg/L 1.0/- ANR ANR ANR ANR ANR ANR
Cadmium ug/L 4.0/- Comp ND < 0.10 U Comp ND < 0.10 *
Cadmium, dissolved ug/L -/- Comp ND < 0.10 U Comp 0.11 Ja* (DNQ)
Chromium ug/L -/- ANR ANR ANR ANR ANR ANR
Copper ug/L 14.0/- Comp 5.2 J (*III) Comp 5.63 *
Copper, dissolved ug/L -/- Comp 3.7 J (*III) Comp 3.02 B*
Iron mg/L -/- ANR ANR ANR ANR ANR ANR
Lead ug/L 5.2/- Comp 2.8 -- Comp 5.0 *
Lead, dissolved ug/L -/- Comp 0.39 J (C, DNQ) Comp 0.55 Ja* (DNQ)
Mercury ug/L 0.13/- Comp ND < 0.10 U Comp ND < 0.10 U
Mercury, dissolved ug/L -/- Comp ND < 0.10 U Comp ND < 0.10 U
Nickel ug/L 100/- ANR ANR ANR ANR ANR ANR
Selenium ug/L -/- ANR ANR ANR ANR ANR ANR
Silver ug/L -/- ANR ANR ANR ANR ANR ANR
Thallium ug/L 2.0/- Comp 0.24 J (DNQ) Comp ND < 0.20 *
Thallium, dissolved ug/L -/- Comp ND < 0.20 U Comp 0.29 Ja* (DNQ)
Vanadium ug/L -/- ANR ANR ANR ANR ANR ANR
Zinc ug/L -/- ANR ANR ANR ANR ANR ANR
ORGANICS
Benzene ug/L -/- ANR ANR ANR ANR ANR ANR
Carbon Tetrachloride ug/L -/- ANR ANR ANR ANR ANR ANR
Chloroform ug/L -/- ANR ANR ANR ANR ANR ANR
1,1-Dichloroethane ug/L -/- ANR ANR ANR ANR ANR ANR
1,2-Dichloroethane ug/L -/- ANR ANR ANR ANR ANR ANR
1,1-Dichloroethene ug/L -/- ANR ANR ANR ANR ANR ANR
Ethylbenzene ug/L -/- ANR ANR ANR ANR ANR ANR
Tetrachloroethene ug/L -/- ANR ANR ANR ANR ANR ANR
Toluene ug/L -/- ANR ANR ANR ANR ANR ANR
Xylenes (Total) ug/L -/- ANR ANR ANR ANR ANR ANR
1,1,1-Trichloroethane ug/L -/- ANR ANR ANR ANR ANR ANR
1,1,2-Trichloroethane ug/L -/- ANR ANR ANR ANR ANR ANR
Trichloroethene ug/L -/- ANR ANR ANR ANR ANR ANR
Trichlorofluoromethane ug/L -/- ANR ANR ANR ANR ANR ANR
Vinyl chloride ug/L -/- ANR ANR ANR ANR ANR ANR

See attached notes for abbreviations, definitions, 
and other explanations for the data presented. Page 1 of 5



OUTFALL 009 (WS-13 Drainage)

SECOND QUARTER 2010 REPORTING SUMMARY
THE BOEING COMPANY

SANTA SUSANA FIELD LABORATORY
NPDES PERMIT CA0001309

April 1 through June 30, 2010

4/5/2010 4/12/2010

ANALYTE UNITS

Benchmark
Limit Daily 

Max/Monthly
Avg

SAMPLE
TYPE RESULT VALIDATION

QUALIFIER
SAMPLE

TYPE RESULT VALIDATION
QUALIFIER

ADDITIONAL ANALYTES
1,1,2,2-Tetrachloroethane ug/L -/- ANR ANR ANR ANR ANR ANR
1,2,4-Trichlorobenzene ug/L -/- ANR ANR ANR ANR ANR ANR
1,2-Dichlorobenzene ug/L -/- ANR ANR ANR ANR ANR ANR
1,2-Dichloropropane ug/L -/- ANR ANR ANR ANR ANR ANR
1,2-Diphenylhydrazine/Azobenzene ug/L -/- ANR ANR ANR ANR ANR ANR
1,3-Dichlorobenzene ug/L -/- ANR ANR ANR ANR ANR ANR
1,4-Dichlorobenzene ug/L -/- ANR ANR ANR ANR ANR ANR
2,4,6-Trichlorophenol ug/L -/- ANR ANR ANR ANR ANR ANR
2,4-Dichlorophenol ug/L -/- ANR ANR ANR ANR ANR ANR
2,4-Dimethylphenol ug/L -/- ANR ANR ANR ANR ANR ANR
2,4-Dinitrophenol ug/L -/- ANR ANR ANR ANR ANR ANR
2,4-Dinitrotoluene ug/L -/- ANR ANR ANR ANR ANR ANR
2,6-Dinitrotoluene ug/L -/- ANR ANR ANR ANR ANR ANR
2-Chloroethylvinylether ug/L -/- ANR ANR ANR ANR ANR ANR
2-Chloronaphthalene ug/L -/- ANR ANR ANR ANR ANR ANR
2-Chlorophenol ug/L -/- ANR ANR ANR ANR ANR ANR
2-Methyl-4,6-dinitrophenol ug/L -/- ANR ANR ANR ANR ANR ANR
2-Nitrophenol ug/L -/- ANR ANR ANR ANR ANR ANR
3,3'-Dichlorobenzidine ug/L -/- ANR ANR ANR ANR ANR ANR
4,4'-DDD ug/L -/- ANR ANR ANR ANR ANR ANR
4,4'-DDE ug/L -/- ANR ANR ANR ANR ANR ANR
4,4'-DDT ug/L -/- ANR ANR ANR ANR ANR ANR
4-Bromophenylphenylether ug/L -/- ANR ANR ANR ANR ANR ANR
4-Chloro-3-methylphenol ug/L -/- ANR ANR ANR ANR ANR ANR
4-Chlorophenylphenylether ug/L -/- ANR ANR ANR ANR ANR ANR
4-Nitrophenol ug/L -/- ANR ANR ANR ANR ANR ANR
Acenaphthene ug/L -/- ANR ANR ANR ANR ANR ANR
Acrolein ug/L -/- ANR ANR ANR ANR ANR ANR
Acrylonitrile ug/L -/- ANR ANR ANR ANR ANR ANR
Acute Toxicity % SURVIVAL 70-100/- ANR ANR ANR ANR ANR ANR
Aldrin ug/L -/- ANR ANR ANR ANR ANR ANR
alpha-BHC ug/L -/- ANR ANR ANR ANR ANR ANR
Anthracene ug/L -/- ANR ANR ANR ANR ANR ANR
Aroclor-1016 ug/L -/- ANR ANR ANR ANR ANR ANR
Aroclor-1221 ug/L -/- ANR ANR ANR ANR ANR ANR
Aroclor-1232 ug/L -/- ANR ANR ANR ANR ANR ANR
Aroclor-1242 ug/L -/- ANR ANR ANR ANR ANR ANR
Aroclor-1248 ug/L -/- ANR ANR ANR ANR ANR ANR
Aroclor-1254 ug/L -/- ANR ANR ANR ANR ANR ANR
Aroclor-1260 ug/L -/- ANR ANR ANR ANR ANR ANR
Benzidine ug/L -/- ANR ANR ANR ANR ANR ANR
Benzo(a)anthracene ug/L -/- ANR ANR ANR ANR ANR ANR
Benzo(a)pyrene ug/L -/- ANR ANR ANR ANR ANR ANR
Benzo(b)fluoranthene ug/L -/- ANR ANR ANR ANR ANR ANR
Benzo(g,h,I)perylene ug/L -/- ANR ANR ANR ANR ANR ANR
Benzo(k)fluoranthene ug/L -/- ANR ANR ANR ANR ANR ANR
beta-BHC ug/L -/- ANR ANR ANR ANR ANR ANR
bis (2-Chloroethyl) ether ug/L -/- ANR ANR ANR ANR ANR ANR
bis (2-ethylhexyl) Phthalate ug/L -/- ANR ANR ANR ANR ANR ANR
bis(2-Chloroethoxy) methane ug/L -/- ANR ANR ANR ANR ANR ANR
bis(2-Chloroisopropyl) ether ug/L -/- ANR ANR ANR ANR ANR ANR
Bromodichloromethane ug/L -/- ANR ANR ANR ANR ANR ANR
Bromoform ug/L -/- ANR ANR ANR ANR ANR ANR
Bromomethane ug/L -/- ANR ANR ANR ANR ANR ANR

See attached notes for abbreviations, definitions, 
and other explanations for the data presented. Page 2 of 5



OUTFALL 009 (WS-13 Drainage)

SECOND QUARTER 2010 REPORTING SUMMARY
THE BOEING COMPANY

SANTA SUSANA FIELD LABORATORY
NPDES PERMIT CA0001309

April 1 through June 30, 2010

4/5/2010 4/12/2010

ANALYTE UNITS

Benchmark
Limit Daily 

Max/Monthly
Avg

SAMPLE
TYPE RESULT VALIDATION

QUALIFIER
SAMPLE

TYPE RESULT VALIDATION
QUALIFIER

Butylbenzylphthalate ug/L -/- ANR ANR ANR ANR ANR ANR
Chlordane ug/L -/- ANR ANR ANR ANR ANR ANR
Chlorobenzene ug/L -/- ANR ANR ANR ANR ANR ANR
Chloroethane ug/L -/- ANR ANR ANR ANR ANR ANR
Chloromethane ug/L -/- ANR ANR ANR ANR ANR ANR
Chronic Toxicity TUC 1.0/- ANR ANR ANR ANR ANR ANR
Chrysene ug/L -/- ANR ANR ANR ANR ANR ANR
cis-1,3-Dichloropropene ug/L -/- ANR ANR ANR ANR ANR ANR
delta-BHC ug/L -/- ANR ANR ANR ANR ANR ANR
Dibenzo(a,h)anthracene ug/L -/- ANR ANR ANR ANR ANR ANR
Dibromochloromethane ug/L -/- ANR ANR ANR ANR ANR ANR
Dieldrin ug/L -/- ANR ANR ANR ANR ANR ANR
Diethylphthalate ug/L -/- ANR ANR ANR ANR ANR ANR
Dimethylphthalate ug/L -/- ANR ANR ANR ANR ANR ANR
Di-n-butylphthalate ug/L -/- ANR ANR ANR ANR ANR ANR
Di-n-octylphthalate ug/L -/- ANR ANR ANR ANR ANR ANR
Endosulfan I ug/L -/- ANR ANR ANR ANR ANR ANR
Endosulfan II ug/L -/- ANR ANR ANR ANR ANR ANR
Endosulfan sulfate ug/L -/- ANR ANR ANR ANR ANR ANR
Endrin ug/L -/- ANR ANR ANR ANR ANR ANR
Endrin aldehyde ug/L -/- ANR ANR ANR ANR ANR ANR
Fluoranthene ug/L -/- ANR ANR ANR ANR ANR ANR
Fluorene ug/L -/- ANR ANR ANR ANR ANR ANR
Heptachlor ug/L -/- ANR ANR ANR ANR ANR ANR
Heptachlor epoxide ug/L -/- ANR ANR ANR ANR ANR ANR
Hexachlorobenzene ug/L -/- ANR ANR ANR ANR ANR ANR
Hexachlorobutadiene ug/L -/- ANR ANR ANR ANR ANR ANR
Hexachlorocyclopentadiene ug/L -/- ANR ANR ANR ANR ANR ANR
Hexachloroethane ug/L -/- ANR ANR ANR ANR ANR ANR
Indeno(1,2,3-cd)pyrene ug/L -/- ANR ANR ANR ANR ANR ANR
Isophorone ug/L -/- ANR ANR ANR ANR ANR ANR
Lindane (gamma-BHC) ug/L -/- ANR ANR ANR ANR ANR ANR
Methylene Chloride ug/L -/- ANR ANR ANR ANR ANR ANR
Naphthalene ug/L -/- ANR ANR ANR ANR ANR ANR
Nitrobenzene ug/L -/- ANR ANR ANR ANR ANR ANR
n-Nitrosodimethylamine ug/L -/- ANR ANR ANR ANR ANR ANR
n-Nitroso-di-n-propylamine ug/L -/- ANR ANR ANR ANR ANR ANR
n-Nitrosodiphenylamine ug/L -/- ANR ANR ANR ANR ANR ANR
Pentachlorophenol ug/L -/- ANR ANR ANR ANR ANR ANR
Phenanthrene ug/L -/- ANR ANR ANR ANR ANR ANR
Phenol ug/L -/- ANR ANR ANR ANR ANR ANR
Pyrene ug/L -/- ANR ANR ANR ANR ANR ANR
Toxaphene ug/L -/- ANR ANR ANR ANR ANR ANR
trans-1,2-Dichloroethene ug/L -/- ANR ANR ANR ANR ANR ANR
trans-1,3-Dichloropropene ug/L -/- ANR ANR ANR ANR ANR ANR

See attached notes for abbreviations, definitions, 
and other explanations for the data presented. Page 3 of 5
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OUTFALL 009 (WS-13 Drainage)

 SECOND QUARTER 2010 REPORTING SUMMARY
THE BOEING COMPANY

SANTA SUSANA FIELD LABORATORY
NPDES PERMIT CA0001309

April 1 through June 30, 2010

4/5/2010 4/12/2010
ANALYTE UNITS Permit Limit 

Daily
Max/Monthly

Avg

Sample
Type

Result Concentration 
Result

Validation
Qualifier

Sample
Type

Result Concentration 
Result

Validation
Qualifier

Max Discharge for event MGD 17.8 Meas 0.110655 Meas 0.16673
Chloride LBS/DAY 22,268/- Comp 4.61 -- Comp 4.87 *
Nitrate + Nitrite as Nitrogen (N) LBS/DAY 1,485/- Comp 0.39 -- Comp 0.54 *
Oil & Grease LBS/DAY 2,227/- Grab ND U Grab ND *
Sulfate LBS/DAY 37,113/- Comp 7.11 -- Comp 8.48 *
Total Dissolved Solids LBS/DAY 126,184/- Comp 68.29 -- Comp 52.84 *
Antimony LBS/DAY 0.89/- Comp 0.0004 J (DNQ) Comp 0.00 Ja* (DNQ)
Cadmium LBS/DAY 0.59/- Comp ND U Comp ND *
Copper LBS/DAY 2.08/- Comp 0.005 J (*III) Comp 0.01 *
Lead LBS/DAY 0.77/- Comp 0.003 -- Comp 0.01 *
Mercury LBS/DAY 0.02/- Comp ND U Comp ND U
Thallium LBS/DAY 0.3/- Comp 0.0002 J (DNQ) Comp ND *
TCDD TEQ_NoDNQ LBS/DAY 4.2E-09/- Comp 1.45E-09 -- Comp 2.04E-09 --

See attached notes for abbreviations, definitions, 
and other explanations  for the data presented.  Page 1 of 1



OUTFALL 010 (Building 203)

SECOND QUARTER 2010 REPORTING SUMMARY
THE BOEING COMPANY

SANTA SUSANA FIELD LABORATORY
NPDES PERMIT CA0001309

April 1 through June 30, 2010

4/5/2010

ANALYTE UNITS

Permit Limit 
Daily

Max/Monthly
Avg

SAMPLE
TYPE RESULT VALIDATION

QUALIFIER

Chloride mg/L 150/- Grab 12 *
Fluoride mg/L 1.6/- ANR ANR ANR
Nitrate + Nitrite as Nitrogen (N) mg/L 10/- Grab 0.93 *
Oil & Grease mg/L 15/- Grab ND < 1.3 *
Perchlorate ug/L 6.0/- ANR ANR ANR
pH (Field) pH units 6.5-8.5/- Grab 6.9 *
Sulfate mg/L 250/- Grab 11 *
Temperature deg. F 86/- Grab 55 *
Total Cyanide ug/L -/- ANR ANR ANR
Total Dissolved Solids mg/L 850/- Grab 160 *
Total Suspended Solids mg/L -/- ANR ANR ANR
Volume Discharged MGD 17.8/- Meas NR *
METALS
Aluminum ug/L -/- ANR ANR ANR
Antimony ug/L 6.0/- Grab 0.40 J* (DNQ)
Antimony, dissolved ug/l -/- Grab 0.44 J* (DNQ)
Arsenic ug/L -/- ANR ANR ANR
Beryllium ug/L -/- ANR ANR ANR
Boron mg/L 1.0/- ANR ANR ANR
Cadmium ug/L 4.0/- Grab ND < 0.10 *
Cadmium, dissolved ug/l -/- Grab ND < 0.10 *
Chromium ug/L -/- ANR ANR ANR
Copper ug/L 14.0/- Grab 2.6 *
Copper, dissolved ug/l -/- Grab 2.0 *
Iron mg/L -/- ANR ANR ANR
Lead ug/L 5.2/- Grab 0.52 J* (DNQ)
Lead, dissolved ug/l -/- Grab ND < 0.20 *
Mercury ug/L 0.13/- Grab ND < 0.10 U
Mercury, dissolved ug/l -/- Grab ND < 0.10 U
Nickel ug/L 100/- ANR ANR ANR
Selenium ug/L -/- ANR ANR ANR
Silver ug/L -/- ANR ANR ANR
Thallium ug/L 2.0/- Grab ND < 0.20 *
Thallium, dissolved ug/l -/- Grab ND < 0.20 *
Vanadium ug/L -/- ANR ANR ANR
Zinc ug/L -/- ANR ANR ANR
ORGANICS
Benzene ug/L -/- ANR ANR ANR
Carbon Tetrachloride ug/L -/- ANR ANR ANR
Chloroform ug/L -/- ANR ANR ANR

See attached notes for abbreviations, definitions, 
and other explanations for the data presented. Page 1 of 5



OUTFALL 010 (Building 203)

SECOND QUARTER 2010 REPORTING SUMMARY
THE BOEING COMPANY

SANTA SUSANA FIELD LABORATORY
NPDES PERMIT CA0001309

April 1 through June 30, 2010

4/5/2010

ANALYTE UNITS

Permit Limit 
Daily

Max/Monthly
Avg

SAMPLE
TYPE RESULT VALIDATION

QUALIFIER

1,1-Dichloroethane ug/L -/- ANR ANR ANR
1,2-Dichloroethane ug/L -/- ANR ANR ANR
1,1-Dichloroethene ug/L -/- ANR ANR ANR
Ethylbenzene ug/L -/- ANR ANR ANR
Tetrachloroethene ug/L -/- ANR ANR ANR
Toluene ug/L -/- ANR ANR ANR
Xylenes (Total) ug/L -/- ANR ANR ANR
1,1,1-Trichloroethane ug/L -/- ANR ANR ANR
1,1,2-Trichloroethane ug/L -/- ANR ANR ANR
Trichloroethene ug/L -/- ANR ANR ANR
Trichlorofluoromethane ug/L -/- ANR ANR ANR
Vinyl chloride ug/L -/- ANR ANR ANR
ADDITIONAL ANALYTES
1,1,2,2-Tetrachloroethane ug/L -/- ANR ANR ANR
1,2,4-Trichlorobenzene ug/L -/- ANR ANR ANR
1,2-Dichlorobenzene ug/L -/- ANR ANR ANR
1,2-Dichloropropane ug/L -/- ANR ANR ANR
1,2-Diphenylhydrazine/Azobenzene ug/L -/- ANR ANR ANR
1,3-Dichlorobenzene ug/L -/- ANR ANR ANR
1,4-Dichlorobenzene ug/L -/- ANR ANR ANR
2,4,6-Trichlorophenol ug/L -/- ANR ANR ANR
2,4-Dichlorophenol ug/L -/- ANR ANR ANR
2,4-Dimethylphenol ug/L -/- ANR ANR ANR
2,4-Dinitrophenol ug/L -/- ANR ANR ANR
2,4-Dinitrotoluene ug/L -/- ANR ANR ANR
2,6-Dinitrotoluene ug/L -/- ANR ANR ANR
2-Chloroethylvinylether ug/L -/- ANR ANR ANR
2-Chloronaphthalene ug/L -/- ANR ANR ANR
2-Chlorophenol ug/L -/- ANR ANR ANR
2-Methyl-4,6-dinitrophenol ug/L -/- ANR ANR ANR
2-Nitrophenol ug/L -/- ANR ANR ANR
3,3'-Dichlorobenzidine ug/L -/- ANR ANR ANR
4,4'-DDD ug/L -/- ANR ANR ANR
4,4'-DDE ug/L -/- ANR ANR ANR
4,4'-DDT ug/L -/- ANR ANR ANR
4-Bromophenylphenylether ug/L -/- ANR ANR ANR
4-Chloro-3-methylphenol ug/L -/- ANR ANR ANR
4-Chlorophenylphenylether ug/L -/- ANR ANR ANR
4-Nitrophenol ug/L -/- ANR ANR ANR
Acenaphthene ug/L -/- ANR ANR ANR
Acrolein ug/L -/- ANR ANR ANR

See attached notes for abbreviations, definitions, 
and other explanations for the data presented. Page 2 of 5



OUTFALL 010 (Building 203)

SECOND QUARTER 2010 REPORTING SUMMARY
THE BOEING COMPANY

SANTA SUSANA FIELD LABORATORY
NPDES PERMIT CA0001309

April 1 through June 30, 2010

4/5/2010

ANALYTE UNITS

Permit Limit 
Daily

Max/Monthly
Avg

SAMPLE
TYPE RESULT VALIDATION

QUALIFIER

Acrylonitrile ug/L -/- ANR ANR ANR
Acute Toxicity % SURVIVAL 70-100/- ANR ANR ANR
Aldrin ug/L -/- ANR ANR ANR
alpha-BHC ug/L -/- ANR ANR ANR
Anthracene ug/L -/- ANR ANR ANR
Aroclor-1016 ug/L -/- ANR ANR ANR
Aroclor-1221 ug/L -/- ANR ANR ANR
Aroclor-1232 ug/L -/- ANR ANR ANR
Aroclor-1242 ug/L -/- ANR ANR ANR
Aroclor-1248 ug/L -/- ANR ANR ANR
Aroclor-1254 ug/L -/- ANR ANR ANR
Aroclor-1260 ug/L -/- ANR ANR ANR
Benzidine ug/L -/- ANR ANR ANR
Benzo(a)anthracene ug/L -/- ANR ANR ANR
Benzo(a)pyrene ug/L -/- ANR ANR ANR
Benzo(b)fluoranthene ug/L -/- ANR ANR ANR
Benzo(g,h,I)perylene ug/L -/- ANR ANR ANR
Benzo(k)fluoranthene ug/L -/- ANR ANR ANR
beta-BHC ug/L -/- ANR ANR ANR
bis (2-Chloroethyl) ether ug/L -/- ANR ANR ANR
bis (2-ethylhexyl) Phthalate ug/L -/- ANR ANR ANR
bis(2-Chloroethoxy) methane ug/L -/- ANR ANR ANR
bis(2-Chloroisopropyl) ether ug/L -/- ANR ANR ANR
Bromodichloromethane ug/L -/- ANR ANR ANR
Bromoform ug/L -/- ANR ANR ANR
Bromomethane ug/L -/- ANR ANR ANR
Butylbenzylphthalate ug/L -/- ANR ANR ANR
Chlordane ug/L -/- ANR ANR ANR
Chlorobenzene ug/L -/- ANR ANR ANR
Chloroethane ug/L -/- ANR ANR ANR
Chloromethane ug/L -/- ANR ANR ANR
Chronic Toxicity TUC 1.0/- ANR ANR ANR
Chrysene ug/L -/- ANR ANR ANR
cis-1,3-Dichloropropene ug/L -/- ANR ANR ANR
delta-BHC ug/L -/- ANR ANR ANR
Dibenzo(a,h)anthracene ug/L -/- ANR ANR ANR
Dibromochloromethane ug/L -/- ANR ANR ANR
Dieldrin ug/L -/- ANR ANR ANR
Diethylphthalate ug/L -/- ANR ANR ANR
Dimethylphthalate ug/L -/- ANR ANR ANR
Di-n-butylphthalate ug/L -/- ANR ANR ANR

See attached notes for abbreviations, definitions, 
and other explanations for the data presented. Page 3 of 5



OUTFALL 010 (Building 203)

SECOND QUARTER 2010 REPORTING SUMMARY
THE BOEING COMPANY

SANTA SUSANA FIELD LABORATORY
NPDES PERMIT CA0001309

April 1 through June 30, 2010

4/5/2010

ANALYTE UNITS

Permit Limit 
Daily

Max/Monthly
Avg

SAMPLE
TYPE RESULT VALIDATION

QUALIFIER

Di-n-octylphthalate ug/L -/- ANR ANR ANR
Endosulfan I ug/L -/- ANR ANR ANR
Endosulfan II ug/L -/- ANR ANR ANR
Endosulfan sulfate ug/L -/- ANR ANR ANR
Endrin ug/L -/- ANR ANR ANR
Endrin aldehyde ug/L -/- ANR ANR ANR
Fluoranthene ug/L -/- ANR ANR ANR
Fluorene ug/L -/- ANR ANR ANR
Heptachlor ug/L -/- ANR ANR ANR
Heptachlor epoxide ug/L -/- ANR ANR ANR
Hexachlorobenzene ug/L -/- ANR ANR ANR
Hexachlorobutadiene ug/L -/- ANR ANR ANR
Hexachlorocyclopentadiene ug/L -/- ANR ANR ANR
Hexachloroethane ug/L -/- ANR ANR ANR
Indeno(1,2,3-cd)pyrene ug/L -/- ANR ANR ANR
Isophorone ug/L -/- ANR ANR ANR
Lindane (gamma-BHC) ug/L -/- ANR ANR ANR
Methylene Chloride ug/L -/- ANR ANR ANR
Naphthalene ug/L -/- ANR ANR ANR
Nitrobenzene ug/L -/- ANR ANR ANR
n-Nitrosodimethylamine ug/L -/- ANR ANR ANR
n-Nitroso-di-n-propylamine ug/L -/- ANR ANR ANR
n-Nitrosodiphenylamine ug/L -/- ANR ANR ANR
Pentachlorophenol ug/L -/- ANR ANR ANR
Phenanthrene ug/L -/- ANR ANR ANR
Phenol ug/L -/- ANR ANR ANR
Pyrene ug/L -/- ANR ANR ANR
Toxaphene ug/L -/- ANR ANR ANR
trans-1,2-Dichloroethene ug/L -/- ANR ANR ANR
trans-1,3-Dichloropropene ug/L -/- ANR ANR ANR

See attached notes for abbreviations, definitions, 
and other explanations for the data presented. Page 4 of 5
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BMP EFFECTIVENESS
OUTFALL 010 (Building 203)

SECOND QUARTER 2010 REPORTING SUMMARY
THE BOEING COMPANY

SANTA SUSANA FIELD LABORATORY
NPDES PERMIT CA0001309

April 1 through June 30, 2010

SAMPLE
NAME

SAMPLE
DATE ANALYTE UNITS RESULTS

010 EFF-1 4/5/2010 Density g/cc 0.99*
010 EFF-1 4/5/2010 Sediment mg/L 16*

Page 1 of 1



ARROYO SIMI (Frontier Park Receiving Water)

SECOND QUARTER 2010 REPORTING SUMMARY
THE BOEING COMPANY

SANTA SUSANA FIELD LABORATORY
NPDES PERMIT CA0001309

April 1 through June 30, 2010

ANALYTE SAMPLE
TYPE UNITS

Permit Limit 
Daily

Max/Monthly
Avg

RESULT VALIDATION
QUALIFIER

Water Velocity Meas ft/sec -/- 0.05 *
pH (Field) Grab pH Units 6.5-8.5/- 7.6 *
Temperature Grab F -/- 70 *
Hardness Grab mg/L -/- 850 --
Calcium Grab mg/L -/- 230 --
Magnesium Grab mg/L -/- 70 J (C)
4,4'-DDD Grab ug/L 0.0014/- ND < 0.0019 C*
4,4'-DDE Grab ug/L 0.001/- ND < 0.0028 *
4,4'-DDT Grab ug/L 0.001/- ND < 0.0038 *
Aroclor-1016 Grab ug/L 0.0003/- ND < 0.24 *
Aroclor-1221 Grab ug/L 0.0003/- ND < 0.24 *
Aroclor-1232 Grab ug/L 0.0003/- ND < 0.24 *
Aroclor-1242 Grab ug/L 0.0003/- ND < 0.24 *
Aroclor-1248 Grab ug/L 0.0003/- ND < 0.24 *
Aroclor-1254 Grab ug/L 0.0003/- ND < 0.24 *
Aroclor-1260 Grab ug/L 0.0003/- ND < 0.24 *
Chlordane Grab ug/L 0.001/- ND < 0.053 *
Diazinon Grab ug/L 0.16/- ND < 0.10 UJ (H)
Dieldrin Grab ug/L 0.0002/- ND < 0.0019 *
Toxaphene Grab ug/L 0.0003/- ND < 0.24 *
Chlorpyrifos Grab ug/L 0.02/- ND < 0.010 U

5/12/2010

See attached notes for abbreviations, definitions
and other explanations for the data presented. Page 1 of 1



APPENDIX D 

SECOND QUARTER 2010 RADIOLOGICAL MONITORING DATA 



SECOND QUARTER 2010 REPORTING SUMMARY NOTES 
THE BOEING COMPANY  

SANTA SUSANA FIELD LABORATORY 
NPDES PERMIT CA0001309

Page 1 of 3 

Notes:

1. For Dioxins and Furans, laboratory results may have been reported in 
picograms/liter (pg/L).  However, the permit limit is stated in micrograms/liter 
(µg/L). To evaluate permit compliance, the laboratory results have been 
converted to µg/L, as necessary, to calculate the TCDD TEQ. 

2. TCDD TEQs for the purpose of determining permit compliance are the sum of the 
products of the detected dioxin congener concentration multiplied by that 
congener’s TEF.  The resulting compliance TCDD TEQ does not include those 
congener concentrations that are reported as DNQ, as specified on Page 53 of 
the NPDES permit. 

3. For some sample dates, pH was determined with a field instrument and was 
noted as such.  These results were not validated. Since pH does not have an RL, 
the possible pH range is shown in the RL column. 

4. The NPDES permit limit or benchmark limit for mercury of 0.10 µg/L (Outfalls 
001, 002, 011, 018 and 019) and 0.13 µg/L (Outfalls 003-010) are not achievable 
by the laboratory; therefore, the laboratory reporting limit of 0.20 µg/L was used 
to determine compliance. 

5. All of the following abbreviations and/or notes may not occur on every table. 

-92.9 +/-200 A negative radiochemical analytical result indicates the count rate of 
the sample was less than the background condition 

$ reported result or other information was incorrectly reported by the 
laboratory; result was corrected by the data validator 

--      based on validation of the data, a qualifier was not required 
-/-  no permit limit established for daily maximum or monthly average
<(value) analyte not detected at a concentration greater than or equal to the DL, 

MDL, or RL (see laboratory report for specific detail) 
*    result not validated 
*1  improper preservation of sample 
*2 the ICP/MS ppb check standard was recovered above the control limit; 

therefore, the constituent detected was qualified as estimated (J) 
*3 initial and or continuing calibration recoveries were outside acceptable 

control limits 
*5 blank spike/blank spike duplicate relative percent difference was 

outside the control limit 



SECOND QUARTER 2010 REPORTING SUMMARY NOTES 
THE BOEING COMPANY  

SANTA SUSANA FIELD LABORATORY 
NPDES PERMIT CA0001309

Page 2 of 3 

*10   value was estimated detect or estimated non detect (J,UJ) due to 
deficiencies in quantitation of the constituent including constituents 
reported by the laboratory as Estimated Maximum Possible 
Concentration (EMPC) values 

*11 no calibration was performed for this compound; result is reported as a 
tentatively identified compound (TIC) 

ANR analysis not required; e.g., constituent or outfall was not required by 
the permit to be sampled and analyzed (annual, semi-annual, etc.) 

B    laboratory method blank contamination 
C   calibration %RSD or %D were noncompliant 
C5 Calibration verification %R was outside method control limits 
%D percent difference between the initial and continuing calibration relative 

response factors 
deg F degrees Fahrenheit 
DL detection limit 
DNQ  detected but not quantified (constituent value greater than or equal to 

the laboratory method detection limit and less then the laboratory 
reporting limit) 

E   duplicates show poor agreement 
H   holding time was exceeded 
I   ICP interference check solution results were unsatisfactory 
J    estimated value 
Ja             estimated value, analyte detected at a value less than the reporting 

limit (RL) and greater than or equal to the method detection limit 
(MDL). The user of this data should be aware that this data is of limited 
reliability.  

K   The sample dilution’s set-up did not meet the oxygen depletion criteria 
of at least 2 mg/l. Therefore, the reported result is an estimated value 
only.

L2 the laboratory control sample %R was below the method control limits 
L   laboratory control sample %R was outside control limits 
LOD   limit of detection 
M1 matrix spike (MS) and/or MS duplicate were above the acceptance 

limits due to sample matrix interference 
M2 the MS and/or MS duplicate were below the acceptance limits due to 

sample matrix interference 
MDA  minimum detected activity 
MDL   method detection limit 
MGD  million gallons per day 
MHA* Due to high level of analyte in the sample, the MS/MSD calculation 

does not provide useful spike recovery information. 
mg/L   milligrams per liter 
ml/L/hr  milliliters per liter per hour 



SECOND QUARTER 2010 REPORTING SUMMARY NOTES 
THE BOEING COMPANY  

SANTA SUSANA FIELD LABORATORY 
NPDES PERMIT CA0001309

Page 3 of 3 

NA  not applicable; no permit limit established for the constituent and/or 
outfall

ND   analyte value less than the LOD or MDL 
NM  not measured or determined 
NTU   nephelometric turbidity unit 
pCi/L  picocuries per liter 
pg/L   picograms per liter 
Q  matrix spike recovery outside of control limits 
R as a validation qualifier, results are rejected; the presence or absence 

of analyte cannot be verified 
R  (reason code in parentheses) %R for calibration not within control 

limits
RL   laboratory reporting limit 
RL-1  reporting limit raised due to sample matrix effects 
%RSD  percent relative standard deviation 
S   surrogate recovery was outside control limits 
TEQ   toxic equivalent 
T    presumed contamination, as indicated by a detect in the trip blank 
TUc  toxicity units (chronic) 
U   result not detected 
µg/L   micrograms per liter 
UJ   result not detected at the estimated reporting limit 
umhos/cm  micromhos per centimeter 
WHO TEF  World Health Organization toxic equivalency factor 
^ analysis not completed due to hold time exceedence or insufficient 

sample volume  
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Notes:

1. For Dioxins and Furans, laboratory results may have been reported in 
picograms/liter (pg/L).  However, the permit limit is stated in micrograms/liter 
(µg/L). To evaluate permit compliance, the laboratory results have been 
converted to µg/L, as necessary, to calculate the TCDD TEQ. 

2. TCDD TEQs for the purpose of determining permit compliance are the sum of the 
products of the detected dioxin congener concentration multiplied by that 
congener’s TEF.  The resulting compliance TCDD TEQ does not include those 
congener concentrations that are reported as DNQ, as specified on Page 53 of 
the NPDES permit. 

3. For some sample dates, pH was determined with a field instrument and was 
noted as such.  These results were not validated. Since pH does not have an RL, 
the possible pH range is shown in the RL column. 

4. The NPDES permit limit or benchmark limit for mercury of 0.10 µg/L (Outfalls 
001, 002, 011, 018 and 019) and 0.13 µg/L (Outfalls 003-010) are not achievable 
by the laboratory; therefore, the laboratory reporting limit of 0.20 µg/L was used 
to determine compliance. 

5. All of the following abbreviations and/or notes may not occur on every table. 

-92.9 +/-200 A negative radiochemical analytical result indicates the count rate of 
the sample was less than the background condition 

$ reported result or other information was incorrectly reported by the 
laboratory; result was corrected by the data validator 

--      based on validation of the data, a qualifier was not required 
-/-  no permit limit established for daily maximum or monthly average
<(value) analyte not detected at a concentration greater than or equal to the DL, 

MDL, or RL (see laboratory report for specific detail) 
*    result not validated 
*1  improper preservation of sample 
*2 the ICP/MS ppb check standard was recovered above the control limit; 

therefore, the constituent detected was qualified as estimated (J) 
*3 initial and or continuing calibration recoveries were outside acceptable 

control limits 
*5 blank spike/blank spike duplicate relative percent difference was 

outside the control limit 
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*10   value was estimated detect or estimated non detect (J,UJ) due to 
deficiencies in quantitation of the constituent including constituents 
reported by the laboratory as Estimated Maximum Possible 
Concentration (EMPC) values 

*11 no calibration was performed for this compound; result is reported as a 
tentatively identified compound (TIC) 

ANR analysis not required; e.g., constituent or outfall was not required by 
the permit to be sampled and analyzed (annual, semi-annual, etc.) 

B    laboratory method blank contamination 
C   calibration %RSD or %D were noncompliant 
C5 Calibration verification %R was outside method control limits 
%D percent difference between the initial and continuing calibration relative 

response factors 
deg F degrees Fahrenheit 
DL detection limit 
DNQ  detected but not quantified (constituent value greater than or equal to 

the laboratory method detection limit and less then the laboratory 
reporting limit) 

E   duplicates show poor agreement 
H   holding time was exceeded 
I   ICP interference check solution results were unsatisfactory 
J    estimated value 
Ja             estimated value, analyte detected at a value less than the reporting 

limit (RL) and greater than or equal to the method detection limit 
(MDL). The user of this data should be aware that this data is of limited 
reliability.  

K   The sample dilution’s set-up did not meet the oxygen depletion criteria 
of at least 2 mg/l. Therefore, the reported result is an estimated value 
only.

L2 the laboratory control sample %R was below the method control limits 
L   laboratory control sample %R was outside control limits 
LOD   limit of detection 
M1 matrix spike (MS) and/or MS duplicate were above the acceptance 

limits due to sample matrix interference 
M2 the MS and/or MS duplicate were below the acceptance limits due to 

sample matrix interference 
MDA  minimum detected activity 
MDL   method detection limit 
MGD  million gallons per day 
MHA* Due to high level of analyte in the sample, the MS/MSD calculation 

does not provide useful spike recovery information. 
mg/L   milligrams per liter 
ml/L/hr  milliliters per liter per hour 
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NA  not applicable; no permit limit established for the constituent and/or 
outfall

ND   analyte value less than the LOD or MDL 
NM  not measured or determined 
NTU   nephelometric turbidity unit 
pCi/L  picocuries per liter 
pg/L   picograms per liter 
Q  matrix spike recovery outside of control limits 
R as a validation qualifier, results are rejected; the presence or absence 

of analyte cannot be verified 
R  (reason code in parentheses) %R for calibration not within control 

limits
RL   laboratory reporting limit 
RL-1  reporting limit raised due to sample matrix effects 
%RSD  percent relative standard deviation 
S   surrogate recovery was outside control limits 
TEQ   toxic equivalent 
T    presumed contamination, as indicated by a detect in the trip blank 
TUc  toxicity units (chronic) 
U   result not detected 
µg/L   micrograms per liter 
UJ   result not detected at the estimated reporting limit 
umhos/cm  micromhos per centimeter 
WHO TEF  World Health Organization toxic equivalency factor 
^ analysis not completed due to hold time exceedence or insufficient 

sample volume  
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1. The following Reasonable Potential Analysis (RPA) provides the analytical results as 
performed by the procedures outlined in Reasonable Potential Analysis Methodology 
Technical Memo (MWH and Flow Science, 2006).   

2. The monitoring data set utilized to conduct the RPA consists of all applicable and 
relevant data from August 2004 through the present reporting quarter.   

3. As directed by the CTR and the Regional Water Control Board 2,3,7,8-TCDD (Dioxin) 
values are to be expressed in NPDES permitting and this RPA as TCDD Total 
Equivalence units (TEQs).  A TCDD TEQ is determined by multiplying each of the 
seventeen dioxin and furan congeners by their respective total equivalence factor (TEF), 
and summing the results of those products.  For the purposes of this RPA, the resulting 
TCDD TEQ does not include those congener concentrations that are reported as DNQ, 
as specified on Page 53, of the NPDES Permit Effective June 29, 2009.   

4. In calculating the average, standard deviation, coefficient of variation, and projected 
maximum effluent concentration (99/99), one-half of the MDL was used for concentration 
results reported as ND.  Data reported with qualifiers were not included in this RPA as 
Boeing believes qualified data are not “appropriate, valid, relevant, (nor) representative”1

of storm water constituents and are therefore not utilized in its RPA. 

5. All of the following abbreviations and/or notes may not occur on every table. 

Definition of Acronyms, Abbreviations, and Terminology Used
>= Greater than or equal to 
* Freshwater aquatic life criteria for metals are expressed as a 

function of total hardness (mg/L) in the water body. The equations 
are provided in the CTR, (US EPA, 2000). Values displayed 
correspond to a total hardness of 100 mg/l. 

µg/L Concentration units, micrograms per liter 
All Data Qualified All available monitoring data are qualified and no statistical 

analysis is performed. 
Annually The 2009 NPDES Permit requires annual monitoring. 
Available Data < DL All available monitoring data that are not qualified are below 

detection limits. 
B Background 
C Concentration 
CCC Criterion Continuous Concentration 
CMC Criterion Maximum Concentration 
CTR California Toxics Rule 
CV Coefficient of Variation  
DL Detection Limit 
EPA TSD EPA’s Technical Support Document for Water Quality Based 

Toxics Control, (see references). 

                                                          
1 SIP, p. 5. 
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Definition of Acronyms, Abbreviations, and Terminology Used (Continued)
Fibers/L Units for asbestos concentration, fibers per liter 
HH O Human Health criteria for consumption of Organisms only 
HH W&O Human Health criteria for consumption of Water and Organisms 
MEC Maximum Observed Effluent Concentration 
Min Minimum 
NA Not Applicable 
Narrative Water quality criteria are expressed as a narrative objective rather 

than a numeric objective, and therefore are not part of the 
statistical RPA calculations. 

None No available CTR or Basin Plan criteria. 
pH Dependent CTR Criteria are based on pH. 
Once Per Discharge The 2009 NPDES Permit requires monitoring once per discharge 

event.
Qualified Data Data qualifier definitions are: (a)  J- The reported result is an 

estimate. The value is less than the minimum calibration level but 
greater than the estimated detection limit (EDL),  (b)  U/UJ- The 
analyte was not detected in the sample at the detection limit 
/estimated detection limit (EDL),  (c) B- Analyte found in sample 
and associated blank, and (d)  DNQ- Detected Not Quantified.  

Reserved EPA has reserved the CTR criteria. 
RPA Reasonable Potential Analysis 
SIP The State Water Resources Control Board “Policy for 

Implementation of Toxics Standards for Inland Surface Waters, 
Enclosed Bays, and Estuaries of California,” (see references). 

Tot Total 

Priority Pollutant RPA Column Explanation
CTR Provides CTR constituent reference number. 
Constituent Provides CTR constituent common name. 
Units Provides the data set’s concentration units as referenced by 2009 

NPDES Permit. 
MEC Provides the outfall monitoring group’s maximum value from the 

applicable data set. 
CV Equal to the standard deviation divided by the average of the 

applicable data set.  If the number of samples is less than 10, the 
CV is assumed to be 0.6. 

Step 1 identifies all applicable water quality criteria. 
CTR Criteria Concentration criteria as listed in the CTR. 
CMC = Acute The Freshwater CMC is listed as the acute concentration criterion.
CCC = Chronic The Freshwater CCC is listed as the chronic concentration 

criterion. 
HH W& O(Not App) The HH W&O is deemed not applicable based on past Regional 

Board RPAs. 
HH O = HH The HH O is listed as the CTR human health concentration 

criterion. 
Basin Plan Criteria Applicable Basin Plan Criteria are listed for the Los Angeles River 

and/or Calleguas Creek watersheds. 
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C = Lowest Criteria The comparison concentration (C) is equal to the lowest criterion 
for a constituent based on the CMC, CCC, HH O, and Basin Plan 
Criteria listed. 

 Priority Pollutant RPA Column Explanation (Continued)
Step 2 defines the applicable data set. 
Is Effluent Data 
Available

If there is available monitoring data that is not qualified and above 
DL, then YES. If not, then NO.    

Step 3 determines the maximum observed effluent concentration. 
Was Constituent 
Detected in Effluent 
Data

If the constituent was detected, then YES.  If all monitoring data 
are non-detect or qualified then NO. 

Are all DL >C If constituent was detected in effluent data then not applicable 
(NA).  If constituent was not detected and all analysis detection 
limits are less than the comparison concentration, then YES, if not 
then NO. 

If DL > C MEC = Min 
(DL)

If the previous cell answer was yes, then the MEC is equal to the 
minimum detection limit. If not, then NA. 

Step 4 compares the MEC to the lowest applicable water quality criteria. 
MEC >= C If the MEC is greater than or equal to the comparison 

concentration then YES, if not then NO. 
Note: Steps 5 and 6 of the Priority Pollutant RPA do not apply to Boeing SSFL because the Regional 
Board gives no consideration for receiving water background constituent concentrations.  
Furthermore, Boeing SSFL defers the application of best professional judgment in Step 7 and final 
determination of reasonable potential in Step 8 to the Regional Board Staff.

Nonpriority Pollutant RPA Column Explanation 
Constituent Provides the Non Priority Pollutant constituent common name 
Monitoring Provides the 2009 NPDES Permit directed monitoring frequency 
Units Provides the data set’s concentration units as referenced by 2009 

NPDES Permit 
Number of Samples Provides the number of available samples that are not qualified 
MEC Provides the outfall monitoring group’s maximum value from the 

applicable data set 
CV Equal to the standard deviation divided by the average of the 

applicable data set.  If the number of samples is less than 10, the 
CV is assumed to be 0.6. 

Multiplier Utilizes the EPA’s TSD calculation to determine multiplier for 
which the maximum effluent concentration is calculated.  (MWH 
and Flow Science, 2006, or EPA TSD, 1991) 

Projected Maximum 
Effluent Concentration 

Utilizes the product of the multiplier and the MEC as an estimate 
for the projected maximum effluent concentration. 

Dilution Ratio The Regional Board allocates no dilution ratio to Boeing SSFL. 
Background 
Concentration

The Regional Board allocates no background concentration to 
Boeing SSFL. 

Projected Maximum 
Receiving Water 
Concentration

The Regional Board estimates the projected maximum receiving 
water concentration as equal to the projected maximum effluent 
concentration. 
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Nonpriority Pollutant RPA Column Explanation (Continued)
Step 1, Determine 
Water Quality 
Objectives

The water quality objective is based on appropriate Basin Plan 
criteria. 

BU – Benneficial Use 
Protection, NC – 
Human
noncarcinogen, AP- 
Aquatic Life 
Protection, TMDL – 
Total Maximum Daily 
Load

This is the Regional Board’s Basis for determining if reasonable 
potential should be evaluated for a non-priority pollutant. 

Note: Boeing SSFL has completed appropriate statistical calculations, but defers the application of 
best professional judgment and the final determination of reasonable potential to the Regional Board 
Staff.

References
Los Angeles Regional Water Quality Control Board, “Basin Plan for the Coastal Watersheds 

of Los Angeles and Ventura Counties, (Basin Plan).”  June 13, 1994. 

MWH and Flow Science, “Reasonable Potential Analysis Methodology Technical Memo- 
Version 1, Final, Santa Susan Field Laboratory, Ventura County, California.” April 28, 
2006.

State Water Resources Control Board, “Policy for Implementation of Toxics Standards for 
Inland Surface Waters, Enclosed Bays, and Estuaries of California, (SIP)”  Resolution 
No. 2005-0019, February 24, 2005. 

US EPA, 40CFR part 131, Water Quality Standards; Establishment of numeric Criteria for 
Priority Toxic Pollutants for the State of California,(CTR) Federal Registry, May 18, 
2000, pp. 31682-31719. 

US EPA, “Technical Support Document for Water Quality-based Toxics Control.”  
EPA/505/2-90-001, PB-91-127415, March 1991. 
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DATA VALIDATION REPORT 

Boeing SSFL NPDES 

SAMPLE DELIVERY GROUP: ITD0281 

Prepared by 

MECX, LP 
12269 East Vassar Drive 

Aurora, CO 80014 
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 1 Revision 0

I.  INTRODUCTION 

 Task Order Title: Boeing SSFL NPDES 
 Contract Task Order: 1261.100D.00 
 Sample Delivery Group: ITD0281 
 Project Manager: B. Kelly 
 Matrix: Water 
 QC Level: IV 
 No. of Samples: 2 
 No. of Reanalyses/Dilutions: 0 
 Laboratory: TestAmerica-Irvine 

Table 1.  Sample Identification 

Client ID Laboratory ID 
Sub-

Laboratory ID
Matrix Collected Method

Outfall 010 ITD0281-02 

G0D070520-
001,
F0D070524-
001

Water 4/5/2010
09:45

245.1, 245.1 (Diss), ASTM 
5174-91, 900.0 MOD, 901.1 
MOD, 903.0 MOD, 904 MOD, 
905 MOD, 906.0 MOD, 1613 

II. Sample Management 

No anomalies were observed regarding sample management.  The samples in this SDG were 
received at the laboratories within the temperature limits of 4 C ±2 C.  According to the case 
narrative for this SDG, the samples were received intact, on ice, and properly preserved, if 
applicable.  The COCs were appropriately signed and dated by field and/or laboratory 
personnel.  Custody seals were intact upon receipt at TestAmerica-West Sacramento and 
TestAmerica-St. Louis.  As the samples were couriered to TestAmeica-Irvine, no custody seals 
were required.  If necessary, the client ID was added to the sample result summary by the 
reviewer.
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Data Qualifier Reference Table 

Qualifier Organics Inorganics 

U The analyte was analyzed for, but was 
not detected above the reported sample 
quantitation limit. The associated value 
is the quantitation limit or the estimated 
detection limit for dioxins or PCB 
congeners.

The material was analyzed for, but 
was not detected above the level of 
the associated value.  The 
associated value is either the 
sample quantitation limit or the 
sample detection limit.  The 
associated value is the sample 
detection limit or the quantitation 
limit for perchlorate only. 

J The analyte was positively identified; the 
associated numerical value is the 
approximate concentration of the 
analyte in the sample. 

The associated value is an 
estimated quantity. 

N The analysis indicates the presence of 
an analyte for which there is 
presumptive evidence to make a 
"tentative identification." 

Not applicable. 

NJ The analysis indicates the presence of 
an analyte that has been "tentatively 
identified" and the associated numerical 
value represents its approximate 
concentration.

Not applicable. 

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

The material was analyzed for, but 
was not detected.  The associated 
value is an estimate and may be 
inaccurate or imprecise. 

R The data are unusable.  The sample 
results are rejected due to serious 
deficiencies in the ability to analyze the 
sample and to meet quality control 
criteria.  The presence or absence of 
the analyte cannot be verified. 

The data are unusable.  The 
sample results are rejected due to 
serious deficiencies in the ability to 
analyze the sample and to meet 
quality control criteria.  The 
presence or absence of the analyte 
cannot be verified. 
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Qualification Code Reference Table 

Qualifier  Organics Inorganics 

H Holding times were exceeded. Holding times were exceeded. 
S Surrogate recovery was outside QC 

limits.
The sequence or number of 
standards used for the calibration 
was incorrect 

C Calibration %RSD or %D was 
noncompliant.

Correlation coefficient is <0.995. 

R Calibration RRF was <0.05. %R for calibration is not within control 
limits.

B Presumed contamination as indicated 
by the preparation (method) blank 
results.

Presumed contamination as indicated 
by the preparation (method) or 
calibration blank results. 

L Laboratory Blank Spike/Blank Spike 
Duplicate %R was not within control 
limits.

Laboratory Control Sample %R was 
not within control limits. 

Q MS/MSD recovery was poor or RPD 
high.

MS recovery was poor. 

E Not applicable. Duplicates showed poor agreement. 
I Internal standard performance was 

unsatisfactory.
ICP ICS results were unsatisfactory. 

A Not applicable. ICP Serial Dilution %D were not 
within control limits. 

M Tuning (BFB or DFTPP) was 
noncompliant.

Not applicable. 

T Presumed contamination as indicated 
by the trip blank results. 

Not applicable. 

+ False positive – reported compound 
was not present.

Not applicable. 

- False negative – compound was 
present but not reported. 

Not applicable. 

F Presumed contamination as indicated 
by the FB or ER results. 

Presumed contamination as indicated 
by the FB or ER results. 

$ Reported result or other information 
was incorrect.

Reported result or other information 
was incorrect. 

? TIC identity or reported retention time 
has been changed. 

Not applicable.
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Qualification Code Reference Table Cont. 

D The analysis with this flag should not 
be used because another more 
technically sound analysis is 
available.

The analysis with this flag should not 
be used because another more 
technically sound analysis is 
available.

P Instrument performance for 
pesticides was poor. 

Post Digestion Spike recovery was 
not within control limits. 

DNQ The reported result is above the 
method detection limit but is less than 
the reporting limit. 

The reported result is above the 
method detection limit but is less than 
the reporting limit. 

*II, *III Unusual problems found with the 
data that have been described in 
Section II, "Sample Management," or 
Section III, "Method Analyses."  The 
number following the asterisk (*) will 
indicate the report section where a 
description of the problem can be 
found.

Unusual problems found with the 
data that have been described in 
Section II, "Sample Management," 
or Section III, "Method Analyses."
The number following the asterisk 
(*) will indicate the report section 
where a description of the problem 
can be found. 
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III. Method Analyses 

A. EPA METHOD 1613—Dioxin/Furans 

Reviewed By:  L. Calvin
Date Reviewed:  May 10, 2010

The sample listed in Table 1 for this analysis was validated based on the guidelines outlined in the 
MECX Data Validation Procedure for Dioxins and Furans (DVP-19, Rev. 0), USEPA Method 1613,
and the National Functional Guidelines Chlorinated Dioxin/Furan Data Review (9/05).

 Holding Times:  Extraction and analytical holding times were met.  The water sample was 
extracted and analyzed within one year of collection. 

 Instrument Performance:  Instrument performance criteria were met.  Following are 
findings associated with instrument performance. 

o GC Column Performance:  A Windows Defining Mix (WDM) containing the first 
and last eluting congeners of each descriptor and isomer specificity compounds 
was analyzed with the initial calibration sequence and at the beginning of each 
analytical sequence.  The GC column performance in the calibrations was 
acceptable, with the height of the valley between the closely eluting isomers and 
2,3,7,8-TCDD reported as less than 25%. 

o Mass Spectrometer Performance:  The mass spectrometer performance was 
acceptable with the static resolving power greater than 10,000. 

 Calibration:  Calibration criteria were met. 

o Initial Calibration:  Initial calibration criteria were met.  The initial calibration was 
acceptable with %RSDs 20% for the 16 native compounds (calibration by isotope 
dilution) and 35% for the one native and all labeled compounds (calibration by 
internal standard).  The relative retention times and ion abundance ratios were 
within the Method 1613 QC limits for all standards. 

o Continuing Calibration:  Calibration verification (VER) consisted of a mid-level 
standard (CS3) analyzed at the beginning of each analytical sequence.  The VERs 
were acceptable with the concentrations within the acceptance criteria listed in 
Table 6 of EPA Method 1613.  The ion abundance ratios and relative retention 
times were within the method QC limits. 

 Blanks:  The method blank had detects between the EDL and the RL for all target 
compounds except isomers and totals for TCDD, TCDF, and PeCDF.  Several detects in 
the method blank did not meet ratio criteria and were reported as EMPCs; however, due to 
the extent of contamination present in the method blank, it was the reviewer’s professional 
opinion that those results be utilized to qualify applicable sample results.  Isomers present 
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in the sample between the EDLs and RLs were qualified as nondetected, “U,” at the levels 
of contamination.  The sample results for total HpCDD and total HpCDF were also 
qualified as nondetected, “U,” at the level of contamination, as all peaks comprising the 
total were present in the method blank at similar concentrations.  The result for total 
HxCDD was qualified as estimated, “J,” as only a portion of the total was considered 
method blank contamination. 

 Blank Spikes and Laboratory Control Samples:  OPR recoveries were within the 
acceptance criteria listed in Table 6 of Method 1613. 

 Field QC Samples:  Field QC samples were evaluated, and if necessary, qualified based 
on method blanks and other laboratory QC results affecting the usability of the field QC 
data.  Any remaining detects were used to evaluate the associated site samples.  
Following are findings associated with field QC samples: 

o Field Blanks and Equipment Rinsates:  This SDG had no identified field blank or 
equipment rinsate samples. 

o Field Duplicates:  There were no field duplicate samples identified for this SDG. 

 Internal Standards Performance:  The labeled standard recoveries were within the 
acceptance criteria listed in Table 7 of Method 1613. 

 Compound Identification:  Compound identification was verified.  The laboratory analyzed 
for polychlorinated dioxins/furans by EPA Method 1613. 

 Compound Quantification and Reported Detection Limits:  Compound quantitation was 
verified by recalculating a representative number of reportable sample results.  Total 
HxCDD included one EMPC peak and was qualified as estimated, “J.”  Any detects 
reported between the estimated detection limit (EDL) and the reporting limit (RL) were 
qualified as estimated, “J,” and coded with “DNQ,” in order to comply with the NPDES 
permit.  Nondetects are valid to the EDL. 

B. EPA METHOD 245.1—Mercury 

Reviewed By:  
Date Reviewed: 

The sample listed in Table 1 for these analyses was validated based on the guidelines outlined in 
the MECX Data Validation Procedure for Metals (DVP-5, Rev. 0 and DVP-21, Rev. 0), EPA 
Method 245.1, and the National Functional Guidelines for Inorganic Data Review (7/02).

 Holding Times:  The analytical holding time, 28 days for mercury, was met. 

 Tuning:  Not applicable to this analysis. 
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 Calibration:  Calibration criteria were met.  Mercury initial calibration r2 values were 0.995
and all initial and continuing calibration recoveries were within 85-115%.  CRI recoveries 
were within the control limits of 70-130%. 

 Blanks:  Method blanks and CCBs had no detects. 

 Interference Check Samples:  Not applicable to this analysis. 

 Blank Spikes and Laboratory Control Samples:  Recoveries were within laboratory-
established QC limits. 

 Laboratory Duplicates:  No laboratory duplicate analyses were performed. 

 Matrix Spike/Matrix Spike Duplicate:  MS/MSD analyses were performed for total mercury. 
 Recoveries and the RPD were within laboratory-established QC limits. 

 Serial Dilution:  No serial dilution analyses were performed. 

 Internal Standards Performance:  Not applicable to this analysis. 

 Sample Result Verification:  Calculations were verified and the sample results reported on 
the sample result summary were verified against the raw data.  No transcription errors or 
calculation errors were noted.  When the sample results were qualified and the reviewer 
was able to clearly determine bias, detected results were qualified as either “J+” or “J-“; 
otherwise, bias was not indicated in the qualification.  Any detects between the method 
detection limit and the reporting limit were qualified as estimated, “J,” and coded with 
“DNQ,” in order to comply with the NPDES permit.  Reported nondetects are valid to the 
MDL.

 Field QC Samples:  Field QC samples were evaluated, and if necessary, qualified based 
on method blanks and other laboratory QC results affecting the usability of the field QC 
data.  Any remaining detects were used to evaluate the associated site samples.  
Following are findings associated with field QC samples: 

o Field Blanks and Equipment Rinsates:  This SDG had no identified field blank or 
equipment rinsate samples. 

o Field Duplicates:  There were no field duplicate samples identified for this SDG. 
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C. VARIOUS EPA METHODS — Radionuclides 

Reviewed By:  P. Meeks 
Date Reviewed:  June 1, 2010 

The sample listed in Table 1 for these analyses were validated based on the guidelines outlined in 
the EPA Methods 900.0, 901.1, 903.1, 904.0, 905.0, and 906.0, ASTM Method D-5174, and the 
National Functional Guidelines for Inorganic Data Review (10/04).

 Holding Times:  The tritium sample was analyzed within 180 days of collection.  All 
remaining aliquots were prepared within the five-day analytical holding time for 
unpreserved samples.

 Calibration:  The laboratory calibration information included the standard certificates and 
applicable preparation/dilutions logs for NIST-traceability.

The gross alpha and radium-226 detector efficiencies were less than 20%; therefore, the 
nondetected results for these analytes were qualified as estimated, “UJ.”  The remaining 
detector efficiencies were greater than 20%.

The tritium aliquot was spiked for efficiency determination; therefore, no calibration was 
necessary.  All chemical yields were at least 40% and were considered acceptable.  The 
gamma spectroscopy analytes were determined at the maximum photopeak energy.  
The kinetic phosphorescence analyzer (KPA) was calibrated immediately prior to the 
sample analysis.  All KPA calibration check standard recoveries were within 90-110% 
and were deemed acceptable. 

 Blanks: Total uranium was detected in both method blanks and gross beta was detected in 
one method blank at 0.213, 0.242, and 1.55 pCi/L, respectively; therefore, total uranium 
and gross beta detected in the sample were qualified as nondetected, “U,” at the reporting 
limits.  There were no other analytes detected in the method blanks or the KPA CCBs. 

 Blank Spikes and Laboratory Control Samples:  The recoveries and RPDs (radium-226, 
radium-228, strontium-90) were within laboratory-established control limits. 

 Laboratory Duplicates:  No laboratory duplicate analyses were performed on the sample in 
this SDG. 

 Matrix Spike/Matrix Spike Duplicate:  No matrix spikes or MS/MSD analyses were 
performed for the sample in this SDG.  Method accuracy was evaluated based on the LCS 
results.

 Sample Result Verification:  An EPA Level IV review was performed for the sample in this 
data package.  The sample results and MDAs reported on the sample result form were 
verified against the raw data and no calculation or transcription errors were noted.  Any 
detects between the MDA and the reporting limit were qualified as estimated, “J,” and
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coded with “DNQ,” in order to comply with the NPDES permit.  Reported nondetects are 
valid to the MDA. 

 Field QC Samples:  Field QC samples were evaluated, and if necessary, qualified based 
on method blanks and other laboratory QC results affecting the usability of the field QC 
data.  Any remaining detects were used to evaluate the associated site samples.  
Following are findings associated with field QC samples: 

o Field Blanks and Equipment Rinsates:  This SDG had no identified field blank or 
equipment rinsate samples. 

o Field Duplicates:  There were no field duplicate samples identified for this SDG. 



Validated Sample Result Forms ITD0281

Analysis Method ASTM 5174-91
Sample Name Outfall 010

Analyte CAS No Result 
Value

Result 
Units

Lab
Qualifier

RL MDL

Matrix Type: WATER

Sample Date: 4/5/2010 9:45:00 AMLab Sample Name: ITD0281-02

Validation
Qualifier

Validation
Notes

Validation Level: IV

Total Uranium 7440-61-1 ND pCi/L Jb0.677 0.21 U B

Analysis Method EPA 245.1
Sample Name Outfall 010

Analyte CAS No Result 
Value

Result 
Units

Lab
Qualifier

RL MDL

Matrix Type: Water

Sample Date: 4/5/2010 9:45:00 AMLab Sample Name: ITD0281-02

Validation
Qualifier

Validation
Notes

Validation Level: IV

Mercury 7439-97-6 ND ug/l0.20 0.10 U

Analysis Method EPA 245.1-Diss
Sample Name Outfall 010

Analyte CAS No Result 
Value

Result 
Units

Lab
Qualifier

RL MDL

Matrix Type: Water

Sample Date: 4/5/2010 9:45:00 AMLab Sample Name: ITD0281-02

Validation
Qualifier

Validation
Notes

Validation Level: IV

Mercury 7439-97-6 ND ug/l0.20 0.10 U

Analysis Method EPA 900.0 MOD
Sample Name Outfall 010

Analyte CAS No Result 
Value

Result 
Units

Lab
Qualifier

RL MDL

Matrix Type: WATER

Sample Date: 4/5/2010 9:45:00 AMLab Sample Name: ITD0281-02

Validation
Qualifier

Validation
Notes

Validation Level: IV

Gross Alpha 12587-46-1 0.91 pCi/L U3 1.4 UJ C

Gross Beta 12587-47-2 ND pCi/L Jb4 1.1 U B

Analysis Method EPA 901.1 MOD
Sample Name Outfall 010

Analyte CAS No Result 
Value

Result 
Units

Lab
Qualifier

RL MDL

Matrix Type: WATER

Sample Date: 4/5/2010 9:45:00 AMLab Sample Name: ITD0281-02

Validation
Qualifier

Validation
Notes

Validation Level: IV

Cesium 137 10045-97-3 1.1 pCi/L U20 14 U

Potassium 40 13966-00-2 -40 pCi/L U0 270 U

Wednesday, August 04, 2010 Page 1 of 3



Analysis Method EPA 903.0 MOD
Sample Name Outfall 010

Analyte CAS No Result 
Value

Result 
Units

Lab
Qualifier

RL MDL

Matrix Type: WATER

Sample Date: 4/5/2010 9:45:00 AMLab Sample Name: ITD0281-02

Validation
Qualifier

Validation
Notes

Validation Level: IV

Radium (226) 13982-63-3 0.042 pCi/L U1 0.15 UJ C

Analysis Method EPA 904 MOD
Sample Name Outfall 010

Analyte CAS No Result 
Value

Result 
Units

Lab
Qualifier

RL MDL

Matrix Type: WATER

Sample Date: 4/5/2010 9:45:00 AMLab Sample Name: ITD0281-02

Validation
Qualifier

Validation
Notes

Validation Level: IV

Radium 228 15262-20-1 0.17 pCi/L U1 0.68 U

Analysis Method EPA 905 MOD
Sample Name Outfall 010

Analyte CAS No Result 
Value

Result 
Units

Lab
Qualifier

RL MDL

Matrix Type: WATER

Sample Date: 4/5/2010 9:45:00 AMLab Sample Name: ITD0281-02

Validation
Qualifier

Validation
Notes

Validation Level: IV

Strontium 90 10098-97-2 -0.007 pCi/L U3 0.38 U

Analysis Method EPA 906.0 MOD
Sample Name Outfall 010

Analyte CAS No Result 
Value

Result 
Units

Lab
Qualifier

RL MDL

Matrix Type: WATER

Sample Date: 4/5/2010 9:45:00 AMLab Sample Name: ITD0281-02

Validation
Qualifier

Validation
Notes

Validation Level: IV

Tritium 10028-17-8 50 pCi/L U500 330 U

Wednesday, August 04, 2010 Page 2 of 3



Analysis Method EPA-5 1613B
Sample Name Outfall 010

Analyte CAS No Result 
Value

Result 
Units

Lab
Qualifier

RL MDL

Matrix Type: WATER

Sample Date: 4/5/2010 9:45:00 AMLab Sample Name: ITD0281-02

Validation
Qualifier

Validation
Notes

Validation Level: IV

1,2,3,4,6,7,8-HpCDD 35822-46-9 ND ug/L J, B0.00005 0.0000008 U B

1,2,3,4,6,7,8-HpCDF 67562-39-4 ND ug/L J, B0.00005 0.0000004 U B

1,2,3,4,7,8,9-HpCDF 55673-89-7 ND ug/L0.00005 0.0000007 U

1,2,3,4,7,8-HxCDD 39227-28-6 ND ug/L J, B0.00005 0.0000004 U B

1,2,3,4,7,8-HxCDF 70648-26-9 ND ug/L0.00005 0.0000003 U

1,2,3,6,7,8-HxCDD 57653-85-7 ND ug/L J, B0.00005 0.0000003 U B

1,2,3,6,7,8-HxCDF 57117-44-9 ND ug/L0.00005 0.0000003 U

1,2,3,7,8,9-HxCDD 19408-74-3 ND ug/L0.00005 0.0000003 U

1,2,3,7,8,9-HxCDF 72918-21-9 ND ug/L0.00005 0.0000003 U

1,2,3,7,8-PeCDD 40321-76-4 ND ug/L0.00005 0.0000007 U

1,2,3,7,8-PeCDF 57117-41-6 ND ug/L0.00005 0.0000005 U

2,3,4,6,7,8-HxCDF 60851-34-5 ND ug/L0.00005 0.0000002 U

2,3,4,7,8-PeCDF 57117-31-4 ND ug/L0.00005 0.0000006 U

2,3,7,8-TCDD 1746-01-6 ND ug/L0.00001 0.0000005 U

2,3,7,8-TCDF 51207-31-9 ND ug/L0.00001 0.0000003 U

OCDD 3268-87-9 ND ug/L B0.0002 0.0000008 U B

OCDF 39001-02-0 ND ug/L J, B0.0001 0.0000004 U B

Total HpCDD 37871-00-4 ND ug/L J, B0.00005 0.0000008 U B

Total HpCDF 38998-75-3 ND ug/L J, B0.00005 0.0000004 U B

Total HxCDD 34465-46-8 4.5e-006 ug/L J, Q, B4.5e-006 0.0000003 J B, DNQ, *III

Total HxCDF 55684-94-1 ND ug/L0.00005 0.0000002 U

Total PeCDD 36088-22-9 ND ug/L0.00005 0.0000005 U

Total PeCDF 30402-15-4 ND ug/L0.00005 0.0000001 U

Total TCDD 41903-57-5 ND ug/L0.00001 0.0000002 U

Total TCDF 55722-27-5 3.8e-006 ug/L J0.00001 0.0000003 J DNQ

Wednesday, August 04, 2010 Page 3 of 3
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APPENDIX G 

Section 2 

Outfall 009 – April 5, 2010 

Test America Analytical Laboratory Report 
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DATA VALIDATION REPORT 

Boeing SSFL NPDES 

SAMPLE DELIVERY GROUP: ITD1026 

Prepared by 

MECX, LP 
12269 East Vassar Drive 

Aurora, CO 80014 



Project: SSFL NPDES 
DATA VALIDATION REPORT SDG: ITD1026 

 1 Revision 0

I.  INTRODUCTION 

 Task Order Title: Boeing SSFL NPDES 
 Contract Task Order: 1261.100D.00 
 Sample Delivery Group: ITD1026 
 Project Manager: B. Kelly 
 Matrix: Water 
 QC Level: IV 
 No. of Samples: 1 
 No. of Reanalyses/Dilutions: 0 
 Laboratory: TestAmerica-Irvine 

Table 1.  Sample Identification 

Client ID Laboratory ID 
Sub-

Laboratory ID
Matrix Collected Method

Outfall 009 
(COMPOSITE) ITD1026-02

G0D140502-
001,
F0D140466-
001

WATER 4/12/2010
5:25:00 AM

245.1, 245.1 (Diss), ASTM 5174-
91, 900.0 MOD, 901.1 MOD, 903.0 
MOD, 904 MOD, 905 MOD, 906.0 
MOD, 1613

II. Sample Management 

No anomalies were observed regarding sample management.  The sample in this SDG was 
received at ambient temperature at TestAmercia-St. Louis; however, due to the nonvolatile nature 
of the analytes, no qualifications were required.  The samples in this SDG were received at the 
remaining laboratories within the temperature limits of 4 C ±2 C.  According to the case narrative 
for this SDG, the samples were received intact, on ice, and properly preserved, if applicable.  The
COCs were appropriately signed and dated by field and/or laboratory personnel.  Custody seals 
were intact upon receipt at TestAmerica-Sacramento and TestAmerica-St. Louis.  As the 
samples were couriered to TestAmerica-Irvine, custody seals were not required.  If necessary, 
the client ID was added to the sample result summary by the reviewer. 
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Data Qualifier Reference Table 

Qualifier Organics Inorganics 

U The analyte was analyzed for, but was 
not detected above the reported sample 
quantitation limit. The associated value 
is the quantitation limit or the estimated 
detection limit for dioxins or PCB 
congeners.

The material was analyzed for, but 
was not detected above the level of 
the associated value.  The 
associated value is either the 
sample quantitation limit or the 
sample detection limit.  The 
associated value is the sample 
detection limit or the quantitation 
limit for perchlorate only. 

J The analyte was positively identified; the 
associated numerical value is the 
approximate concentration of the 
analyte in the sample. 

The associated value is an 
estimated quantity. 

N The analysis indicates the presence of 
an analyte for which there is 
presumptive evidence to make a 
"tentative identification." 

Not applicable. 

NJ The analysis indicates the presence of 
an analyte that has been "tentatively 
identified" and the associated numerical 
value represents its approximate 
concentration.

Not applicable. 

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

The material was analyzed for, but 
was not detected.  The associated 
value is an estimate and may be 
inaccurate or imprecise. 

R The data are unusable.  The sample 
results are rejected due to serious 
deficiencies in the ability to analyze the 
sample and to meet quality control 
criteria.  The presence or absence of 
the analyte cannot be verified. 

The data are unusable.  The 
sample results are rejected due to 
serious deficiencies in the ability to 
analyze the sample and to meet 
quality control criteria.  The 
presence or absence of the analyte 
cannot be verified. 
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Qualification Code Reference Table 

Qualifier  Organics Inorganics 

H Holding times were exceeded. Holding times were exceeded. 
S Surrogate recovery was outside QC 

limits.
The sequence or number of 
standards used for the calibration 
was incorrect 

C Calibration %RSD or %D was 
noncompliant.

Correlation coefficient is <0.995. 

R Calibration RRF was <0.05. %R for calibration is not within control 
limits.

B Presumed contamination as indicated 
by the preparation (method) blank 
results.

Presumed contamination as indicated 
by the preparation (method) or 
calibration blank results. 

L Laboratory Blank Spike/Blank Spike 
Duplicate %R was not within control 
limits.

Laboratory Control Sample %R was 
not within control limits. 

Q MS/MSD recovery was poor or RPD 
high.

MS recovery was poor. 

E Not applicable. Duplicates showed poor agreement. 
I Internal standard performance was 

unsatisfactory.
ICP ICS results were unsatisfactory. 

A Not applicable. ICP Serial Dilution %D were not 
within control limits. 

M Tuning (BFB or DFTPP) was 
noncompliant.

Not applicable. 

T Presumed contamination as indicated 
by the trip blank results. 

Not applicable. 

+ False positive – reported compound 
was not present.

Not applicable. 

- False negative – compound was 
present but not reported. 

Not applicable. 

F Presumed contamination as indicated 
by the FB or ER results. 

Presumed contamination as indicated 
by the FB or ER results. 

$ Reported result or other information 
was incorrect.

Reported result or other information 
was incorrect. 

? TIC identity or reported retention time 
has been changed. 

Not applicable.
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Qualification Code Reference Table Cont. 

D The analysis with this flag should not 
be used because another more 
technically sound analysis is 
available.

The analysis with this flag should not 
be used because another more 
technically sound analysis is 
available.

P Instrument performance for 
pesticides was poor. 

Post Digestion Spike recovery was 
not within control limits. 

DNQ The reported result is above the 
method detection limit but is less than 
the reporting limit. 

The reported result is above the 
method detection limit but is less than 
the reporting limit. 

*II, *III Unusual problems found with the 
data that have been described in 
Section II, "Sample Management," or 
Section III, "Method Analyses."  The 
number following the asterisk (*) will 
indicate the report section where a 
description of the problem can be 
found.

Unusual problems found with the 
data that have been described in 
Section II, "Sample Management," 
or Section III, "Method Analyses."
The number following the asterisk 
(*) will indicate the report section 
where a description of the problem 
can be found. 
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III. Method Analyses 

A. EPA METHOD 1613—Dioxin/Furans 

Reviewed By:  L. Calvin
Date Reviewed:  May 26, 2010 

The sample listed in Table 1 for this analysis was validated based on the guidelines outlined in the 
MECX Data Validation Procedure for Dioxins and Furans (DVP-19, Rev. 0), USEPA Method 1613,
and the National Functional Guidelines Chlorinated Dioxin/Furan Data Review (9/05).

 Holding Times:  Extraction and analytical holding times were met.  The water sample was 
extracted and analyzed within one year of collection. 

 Instrument Performance:  Instrument performance criteria were met.  Following are 
findings associated with instrument performance. 

o GC Column Performance:  A Windows Defining Mix (WDM) containing the first 
and last eluting congeners of each descriptor and isomer specificity compounds 
was analyzed with the initial calibration sequence and at the beginning of each 
analytical sequence.  The GC column performance in the calibrations was 
acceptable, with the height of the valley between the closely eluting isomers and 
2,3,7,8-TCDD reported as less than 25%. 

o Mass Spectrometer Performance:  The mass spectrometer performance was 
acceptable with the static resolving power greater than 10,000. 

 Calibration:  Calibration criteria were met. 

o Initial Calibration:  Initial calibration criteria were met.  The initial calibration was 
acceptable with %RSDs 20% for the 16 native compounds (calibration by isotope 
dilution) and 35% for the one native and all labeled compounds (calibration by 
internal standard).  The relative retention times and ion abundance ratios were 
within the Method 1613 QC limits for all standards. 

o Continuing Calibration:  Calibration verification (VER) consisted of a mid-level 
standard (CS3) analyzed at the beginning of each analytical sequence.  The VERs 
were acceptable with the concentrations within the acceptance criteria listed in 
Table 6 of EPA Method 1613.  A recovery for 13C-1,2,3,6,7,8-HxCDD above the 
QC limit in the VER did not impact sample data.  The ion abundance ratios and 
relative retention times were within the method QC limits. 

 Blanks:  The method blank had detects between the EDL and the RL for all target 
compounds except isomers and totals for TCDD, PeCDD, and PeCDF.  Most detects in 
the method blank did not meet ratio criteria and were reported as EMPCs; however, due to 
the extent of contamination present in the method blank, it was the reviewer’s professional 
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opinion that those results be utilized to qualify applicable sample results.  Isomers present 
in the sample between the EDLs and RLs were qualified as nondetected, “U,” at the levels 
of contamination.  The results for totals HxCDD, HxCDF, and HpCDF were qualified as 
estimated, “J,” as only a portion of the total was considered method blank contamination.  
Method blank results for OCDD, OCDF, 1,2,3,4,6,7,8-HpCDD and total HpCDD were 
insufficient to qualify the sample results. 

 Blank Spikes and Laboratory Control Samples:  OPR recoveries were within the 
acceptance criteria listed in Table 6 of Method 1613. 

 Field QC Samples:  Field QC samples were evaluated, and if necessary, qualified based 
on method blanks and other laboratory QC results affecting the usability of the field QC 
data.  Any remaining detects were used to evaluate the associated site samples.  
Following are findings associated with field QC samples: 

o Field Blanks and Equipment Rinsates:  This SDG had no identified field blank or 
equipment rinsate samples. 

o Field Duplicates:  There were no field duplicate samples identified for this SDG. 

 Internal Standards Performance:  The labeled standard recoveries were within the 
acceptance criteria listed in Table 7 of Method 1613. 

 Compound Identification:  Compound identification was verified.  The laboratory analyzed 
for polychlorinated dioxins/furans by EPA Method 1613. 

 Compound Quantification and Reported Detection Limits:  Compound quantitation was 
verified by recalculating a representative number of reportable sample results.  All 
individual isomers reported as EMPCs were previously qualified as nondetected for 
method blank contamination and were not further qualified as EMPCs. Any totals 
including EMPC peaks were qualified as estimated, “J.”  Any detects reported between 
the estimated detection limit (EDL) and the reporting limit (RL) were qualified as 
estimated, “J,” and coded with “DNQ,” in order to comply with the NPDES permit.  
Nondetects are valid to the EDL. 

B. EPA METHOD 245.1—Mercury 

Reviewed By:  P. Meeks 
Date Reviewed:  May 13, 2010 

The sample listed in Table 1 for these analyses was validated based on the guidelines outlined in 
the MECX Data Validation Procedure for Metals (DVP-5, Rev. 0 and DVP-21, Rev. 0), EPA 
Method 245.1, and the National Functional Guidelines for Inorganic Data Review (7/02).

 Holding Times:  The analytical holding time, 28 days for mercury, was met. 
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 Tuning:  Not applicable to this method. 

 Calibration:  Calibration criteria were met.  Mercury initial calibration r2 values were 0.995
and all initial and continuing calibration recoveries were within 85-115%.  CRI recoveries 
were within the control limits of 70-130%. 

 Blanks:  Method blanks and CCBs had no detects. 

 Interference Check Samples:  Not applicable to this method. 

 Blank Spikes and Laboratory Control Samples:  Recoveries were within laboratory-
established QC limits. 

 Laboratory Duplicates:  No laboratory duplicate analyses were performed on the sample in 
this SDG. 

 Matrix Spike/Matrix Spike Duplicate:  No MS/MSD analyses were performed on the sample 
in this SDG.  Method accuracy was evaluated based on LCS results. 

 Serial Dilution:  No serial dilution analyses were performed on the sample in this SDG. 

 Internal Standards Performance:  Not applicable to this method. 

 Sample Result Verification:  Calculations were verified and the sample results reported on 
the sample result summary were verified against the raw data.  No transcription errors or 
calculation errors were noted.  When the sample results were qualified and the reviewer 
was able to clearly determine bias, detected results were qualified as either “J+” or “J-“; 
otherwise, bias was not indicated in the qualification.  Any detects between the method 
detection limit and the reporting limit were qualified as estimated, “J,” and coded with 
“DNQ,” in order to comply with the NPDES permit.  Reported nondetects are valid to the 
MDL.

 Field QC Samples:  Field QC samples were evaluated, and if necessary, qualified based 
on method blanks and other laboratory QC results affecting the usability of the field QC 
data.  Any remaining detects were used to evaluate the associated site samples.  
Following are findings associated with field QC samples: 

o Field Blanks and Equipment Rinsates:  This SDG had no identified field blank or 
equipment rinsate samples. 

o Field Duplicates:  There were no field duplicate samples identified for this SDG. 
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C. VARIOUS EPA METHODS — Radionuclides 

Reviewed By:  P. Meeks 
Date Reviewed:  June 1, 2010 

The sample listed in Table 1 for these analyses were validated based on the guidelines outlined in 
the EPA Methods 900.0, 901.1, 903.1, 904.0, 905.0, and 906.0, ASTM Method D-5174, and the 
National Functional Guidelines for Inorganic Data Review (10/04).

 Holding Times:  The tritium sample was analyzed within 180 days of collection.  All 
remaining aliquots were prepared within the five-day analytical holding time for 
unpreserved samples.

 Calibration:  The laboratory calibration information included the standard certificates and 
applicable preparation/dilutions logs for NIST-traceability.

The gross alpha and radium-226 detector efficiencies were less than 20%; therefore, the 
detected results for these analytes were qualified as estimated, “J.”  The remaining 
detector efficiencies were greater than 20%.

The tritium aliquot was spiked for efficiency determination; therefore, no calibration was 
necessary.  All chemical yields were at least 40% and were considered acceptable.  The 
gamma spectroscopy analytes were determined at the maximum photopeak energy.  
The kinetic phosphorescence analyzer (KPA) was calibrated immediately prior to the 
sample analysis.  All KPA calibration check standard recoveries were within 90-110% 
and were deemed acceptable. 

 Blanks: Total uranium was detected in the method blanks at 0.213 and 0.234 pCi/L; 
therefore, total uranium detected in the sample was qualified as nondetected, “U,” at the 
reporting limit.  There were no other analytes detected in the method blanks or the KPA 
CCBs.

 Blank Spikes and Laboratory Control Samples:  The recoveries and RPDs (radium-226, 
radium-228, strontium-90) were within laboratory-established control limits. 

 Laboratory Duplicates:  Laboratory duplicate analyses were performed on the sample in 
this SDG for gross alpha, gross, beta, tritium, cesium-137, and potassium-40.  The RPDs 
were within the laboratory-established control limit. 

 Matrix Spike/Matrix Spike Duplicate:  A matrix spike analysis was performed for gross 
alpha and gross beta.  The recoveries were within the laboratory-established control limits. 
 No MS/MSD analyses were performed for the sample in this SDG.  Method accuracy for 
he remaining analytes was evaluated based on the LCS results.

 Sample Result Verification:  An EPA Level IV review was performed for the sample in this 
data package.  The sample results and MDAs reported on the sample result form were 
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verified against the raw data and no calculation or transcription errors were noted.  Any 
detects between the MDA and the reporting limit were qualified as estimated, “J,” and
coded with “DNQ,” in order to comply with the NPDES permit.  Reported nondetects are 
valid to the MDA. 

 Field QC Samples:  Field QC samples were evaluated, and if necessary, qualified based 
on method blanks and other laboratory QC results affecting the usability of the field QC 
data.  Any remaining detects were used to evaluate the associated site samples.  
Following are findings associated with field QC samples: 

o Field Blanks and Equipment Rinsates:  This SDG had no identified field blank or 
equipment rinsate samples. 

o Field Duplicates:  There were no field duplicate samples identified for this SDG. 



Validated Sample Result Forms ITD1026

Analysis Method ASTM 5174-91
Sample Name Outfall 009 (COMPOSITE

Analyte CAS No Result 
Value

Result 
Units

Lab
Qualifier

RL MDL

Matrix Type: WATER

Sample Date: 4/12/2010 5:25:00 AMLab Sample Name: ITD1026-02

Validation
Qualifier

Validation
Notes

Validation Level: IV

Total Uranium 7440-61-1 ND pCi/L Jb0.677 0.21 U B

Analysis Method EPA 245.1
Sample Name Outfall 009 (COMPOSITE

Analyte CAS No Result 
Value

Result 
Units

Lab
Qualifier

RL MDL

Matrix Type: Water

Sample Date: 4/12/2010 5:25:00 AMLab Sample Name: ITD1026-02

Validation
Qualifier

Validation
Notes

Validation Level: IV

Mercury 7439-97-6 ND ug/l0.20 0.10 U

Analysis Method EPA 245.1-Diss
Sample Name Outfall 009 (COMPOSITE

Analyte CAS No Result 
Value

Result 
Units

Lab
Qualifier

RL MDL

Matrix Type: Water

Sample Date: 4/12/2010 5:25:00 AMLab Sample Name: ITD1026-02

Validation
Qualifier

Validation
Notes

Validation Level: IV

Mercury 7439-97-6 ND ug/l0.20 0.10 U

Analysis Method EPA 900.0 MOD
Sample Name Outfall 009 (COMPOSITE

Analyte CAS No Result 
Value

Result 
Units

Lab
Qualifier

RL MDL

Matrix Type: WATER

Sample Date: 4/12/2010 5:25:00 AMLab Sample Name: ITD1026-02

Validation
Qualifier

Validation
Notes

Validation Level: IV

Gross Alpha 12587-46-1 2.1 pCi/L Jb3 1.2 J C, DNQ

Gross Beta 12587-47-2 2.76 pCi/L Jb4 0.97 J DNQ

Analysis Method EPA 901.1 MOD
Sample Name Outfall 009 (COMPOSITE

Analyte CAS No Result 
Value

Result 
Units

Lab
Qualifier

RL MDL

Matrix Type: WATER

Sample Date: 4/12/2010 5:25:00 AMLab Sample Name: ITD1026-02

Validation
Qualifier

Validation
Notes

Validation Level: IV

Cesium 137 10045-97-3 1.2 pCi/L U20 17 U

Potassium 40 13966-00-2 -90 pCi/L U0 200 U

Wednesday, June 02, 2010 Page 1 of 3



Analysis Method EPA 903.0 MOD
Sample Name Outfall 009 (COMPOSITE

Analyte CAS No Result 
Value

Result 
Units

Lab
Qualifier

RL MDL

Matrix Type: WATER

Sample Date: 4/12/2010 5:25:00 AMLab Sample Name: ITD1026-02

Validation
Qualifier

Validation
Notes

Validation Level: IV

Radium (226) 13982-63-3 0.16 pCi/L Jb1 0.15 J C, DNQ

Analysis Method EPA 904 MOD
Sample Name Outfall 009 (COMPOSITE

Analyte CAS No Result 
Value

Result 
Units

Lab
Qualifier

RL MDL

Matrix Type: WATER

Sample Date: 4/12/2010 5:25:00 AMLab Sample Name: ITD1026-02

Validation
Qualifier

Validation
Notes

Validation Level: IV

Radium 228 15262-20-1 -0.16 pCi/L U1 0.46 U

Analysis Method EPA 905 MOD
Sample Name Outfall 009 (COMPOSITE

Analyte CAS No Result 
Value

Result 
Units

Lab
Qualifier

RL MDL

Matrix Type: WATER

Sample Date: 4/12/2010 5:25:00 AMLab Sample Name: ITD1026-02

Validation
Qualifier

Validation
Notes

Validation Level: IV

Strontium 90 10098-97-2 -0.03 pCi/L U3 0.37 U

Analysis Method EPA 906.0 MOD
Sample Name Outfall 009 (COMPOSITE

Analyte CAS No Result 
Value

Result 
Units

Lab
Qualifier

RL MDL

Matrix Type: WATER

Sample Date: 4/12/2010 5:25:00 AMLab Sample Name: ITD1026-02

Validation
Qualifier

Validation
Notes

Validation Level: IV

Tritium 10028-17-8 -6 pCi/L U500 180 U

Wednesday, June 02, 2010 Page 2 of 3



Analysis Method EPA-5 1613B
Sample Name Outfall 009 (COMPOSITE

Analyte CAS No Result 
Value

Result 
Units

Lab
Qualifier

RL MDL

Matrix Type: WATER

Sample Date: 4/12/2010 5:25:00 AMLab Sample Name: ITD1026-02

Validation
Qualifier

Validation
Notes

Validation Level: IV

1,2,3,4,6,7,8-HpCDD 35822-46-9 0.00013 ug/L Ba0.00005 0.0000023

1,2,3,4,6,7,8-HpCDF 67562-39-4 ND ug/L J, Q, Ba0.00005 0.0000007 U B

1,2,3,4,7,8,9-HpCDF 55673-89-7 ND ug/L J, Q, Ba0.00005 0.0000012 U B

1,2,3,4,7,8-HxCDD 39227-28-6 ND ug/L J, Ba0.00005 0.0000005 U B

1,2,3,4,7,8-HxCDF 70648-26-9 ND ug/L J, Ba0.00005 0.0000008 U B

1,2,3,6,7,8-HxCDD 57653-85-7 ND ug/L J, Q, Ba0.00005 0.0000005 U B

1,2,3,6,7,8-HxCDF 57117-44-9 ND ug/L J, Q, Ba0.00005 0.0000007 U B

1,2,3,7,8,9-HxCDD 19408-74-3 ND ug/L J, Q, Ba0.00005 0.0000004 U B

1,2,3,7,8,9-HxCDF 72918-21-9 ND ug/L0.00005 0.0000009 U

1,2,3,7,8-PeCDD 40321-76-4 ND ug/L0.00005 0.0000008 U

1,2,3,7,8-PeCDF 57117-41-6 ND ug/L0.00005 0.0000006 U

2,3,4,6,7,8-HxCDF 60851-34-5 ND ug/L J, Q, Ba0.00005 0.0000006 U B

2,3,4,7,8-PeCDF 57117-31-4 ND ug/L0.00005 0.0000007 U

2,3,7,8-TCDD 1746-01-6 ND ug/L0.00001 0.0000004 U

2,3,7,8-TCDF 51207-31-9 ND ug/L0.00001 0.0000004 U

OCDD 3268-87-9 0.0016 ug/L Ba0.00009 0.0000046

OCDF 39001-02-0 0.0001 ug/L Ba0.00009 0.0000013

Total HpCDD 37871-00-4 0.00032 ug/L Ba0.00005 0.0000023

Total HpCDF 38998-75-3 0.000079 ug/L J, Q, Ba0.000079 0.0000007 J B, DNQ, *III

Total HxCDD 34465-46-8 0.000037 ug/L J, Q, Ba0.000037 0.0000004 J B, DNQ, *III

Total HxCDF 55684-94-1 0.00003 ug/L J, Q, Ba0.00003 0.0000006 J B, DNQ, *III

Total PeCDD 36088-22-9 ND ug/L0.00005 0.0000004 U

Total PeCDF 30402-15-4 ND ug/L0.00005 0.0000001 U

Total TCDD 41903-57-5 ND ug/L0.00001 0.0000001 U

Total TCDF 55722-27-5 ND ug/L0.00001 0.0000001 U

Wednesday, June 02, 2010 Page 3 of 3
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APPENDIX G 

Section 4 

Outfall 009 – April 12, 2010 

Test America Analytical Laboratory Report 
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DATA VALIDATION REPORT 

Boeing SSFL NPDES 

SAMPLE DELIVERY GROUP: ITD0281 

Prepared by 

MECX, LP 
12269 East Vassar Drive 

Aurora, CO 80014 



Project:  SSFL NPDES 
DATA VALIDATION REPORT SDG: ITD0281 

 1 Revision 0

I.  INTRODUCTION 

 Task Order Title: Boeing SSFL NPDES 
 Contract Task Order: 1261.100D.00 
 Sample Delivery Group: ITD0281 
 Project Manager: B. Kelly 
 Matrix: Water 
 QC Level: IV 
 No. of Samples: 2 
 No. of Reanalyses/Dilutions: 0 
 Laboratory: TestAmerica-Irvine 

Table 1.  Sample Identification 

Client ID Laboratory ID 
Sub-

Laboratory ID
Matrix Collected Method

Outfall 010 ITD0281-02 

G0D070520-
001,
F0D070524-
001

Water 4/5/2010
09:45

245.1, 245.1 (Diss), ASTM 
5174-91, 900.0 MOD, 901.1 
MOD, 903.0 MOD, 904 MOD, 
905 MOD, 906.0 MOD, 1613 

II. Sample Management 

No anomalies were observed regarding sample management.  The samples in this SDG were 
received at the laboratories within the temperature limits of 4 C ±2 C.  According to the case 
narrative for this SDG, the samples were received intact, on ice, and properly preserved, if 
applicable.  The COCs were appropriately signed and dated by field and/or laboratory 
personnel.  Custody seals were intact upon receipt at TestAmerica-West Sacramento and 
TestAmerica-St. Louis.  As the samples were couriered to TestAmeica-Irvine, no custody seals 
were required.  If necessary, the client ID was added to the sample result summary by the 
reviewer.
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Data Qualifier Reference Table 

Qualifier Organics Inorganics 

U The analyte was analyzed for, but was 
not detected above the reported sample 
quantitation limit. The associated value 
is the quantitation limit or the estimated 
detection limit for dioxins or PCB 
congeners.

The material was analyzed for, but 
was not detected above the level of 
the associated value.  The 
associated value is either the 
sample quantitation limit or the 
sample detection limit.  The 
associated value is the sample 
detection limit or the quantitation 
limit for perchlorate only. 

J The analyte was positively identified; the 
associated numerical value is the 
approximate concentration of the 
analyte in the sample. 

The associated value is an 
estimated quantity. 

N The analysis indicates the presence of 
an analyte for which there is 
presumptive evidence to make a 
"tentative identification." 

Not applicable. 

NJ The analysis indicates the presence of 
an analyte that has been "tentatively 
identified" and the associated numerical 
value represents its approximate 
concentration.

Not applicable. 

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

The material was analyzed for, but 
was not detected.  The associated 
value is an estimate and may be 
inaccurate or imprecise. 

R The data are unusable.  The sample 
results are rejected due to serious 
deficiencies in the ability to analyze the 
sample and to meet quality control 
criteria.  The presence or absence of 
the analyte cannot be verified. 

The data are unusable.  The 
sample results are rejected due to 
serious deficiencies in the ability to 
analyze the sample and to meet 
quality control criteria.  The 
presence or absence of the analyte 
cannot be verified. 
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Qualification Code Reference Table 

Qualifier  Organics Inorganics 

H Holding times were exceeded. Holding times were exceeded. 
S Surrogate recovery was outside QC 

limits.
The sequence or number of 
standards used for the calibration 
was incorrect 

C Calibration %RSD or %D was 
noncompliant.

Correlation coefficient is <0.995. 

R Calibration RRF was <0.05. %R for calibration is not within control 
limits.

B Presumed contamination as indicated 
by the preparation (method) blank 
results.

Presumed contamination as indicated 
by the preparation (method) or 
calibration blank results. 

L Laboratory Blank Spike/Blank Spike 
Duplicate %R was not within control 
limits.

Laboratory Control Sample %R was 
not within control limits. 

Q MS/MSD recovery was poor or RPD 
high.

MS recovery was poor. 

E Not applicable. Duplicates showed poor agreement. 
I Internal standard performance was 

unsatisfactory.
ICP ICS results were unsatisfactory. 

A Not applicable. ICP Serial Dilution %D were not 
within control limits. 

M Tuning (BFB or DFTPP) was 
noncompliant.

Not applicable. 

T Presumed contamination as indicated 
by the trip blank results. 

Not applicable. 

+ False positive – reported compound 
was not present.

Not applicable. 

- False negative – compound was 
present but not reported. 

Not applicable. 

F Presumed contamination as indicated 
by the FB or ER results. 

Presumed contamination as indicated 
by the FB or ER results. 

$ Reported result or other information 
was incorrect.

Reported result or other information 
was incorrect. 

? TIC identity or reported retention time 
has been changed. 

Not applicable.
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Qualification Code Reference Table Cont. 

D The analysis with this flag should not 
be used because another more 
technically sound analysis is 
available.

The analysis with this flag should not 
be used because another more 
technically sound analysis is 
available.

P Instrument performance for 
pesticides was poor. 

Post Digestion Spike recovery was 
not within control limits. 

DNQ The reported result is above the 
method detection limit but is less than 
the reporting limit. 

The reported result is above the 
method detection limit but is less than 
the reporting limit. 

*II, *III Unusual problems found with the 
data that have been described in 
Section II, "Sample Management," or 
Section III, "Method Analyses."  The 
number following the asterisk (*) will 
indicate the report section where a 
description of the problem can be 
found.

Unusual problems found with the 
data that have been described in 
Section II, "Sample Management," 
or Section III, "Method Analyses."
The number following the asterisk 
(*) will indicate the report section 
where a description of the problem 
can be found. 
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III. Method Analyses 

A. EPA METHOD 1613—Dioxin/Furans 

Reviewed By:  L. Calvin
Date Reviewed:  May 10, 2010

The sample listed in Table 1 for this analysis was validated based on the guidelines outlined in the 
MECX Data Validation Procedure for Dioxins and Furans (DVP-19, Rev. 0), USEPA Method 1613,
and the National Functional Guidelines Chlorinated Dioxin/Furan Data Review (9/05).

 Holding Times:  Extraction and analytical holding times were met.  The water sample was 
extracted and analyzed within one year of collection. 

 Instrument Performance:  Instrument performance criteria were met.  Following are 
findings associated with instrument performance. 

o GC Column Performance:  A Windows Defining Mix (WDM) containing the first 
and last eluting congeners of each descriptor and isomer specificity compounds 
was analyzed with the initial calibration sequence and at the beginning of each 
analytical sequence.  The GC column performance in the calibrations was 
acceptable, with the height of the valley between the closely eluting isomers and 
2,3,7,8-TCDD reported as less than 25%. 

o Mass Spectrometer Performance:  The mass spectrometer performance was 
acceptable with the static resolving power greater than 10,000. 

 Calibration:  Calibration criteria were met. 

o Initial Calibration:  Initial calibration criteria were met.  The initial calibration was 
acceptable with %RSDs 20% for the 16 native compounds (calibration by isotope 
dilution) and 35% for the one native and all labeled compounds (calibration by 
internal standard).  The relative retention times and ion abundance ratios were 
within the Method 1613 QC limits for all standards. 

o Continuing Calibration:  Calibration verification (VER) consisted of a mid-level 
standard (CS3) analyzed at the beginning of each analytical sequence.  The VERs 
were acceptable with the concentrations within the acceptance criteria listed in 
Table 6 of EPA Method 1613.  The ion abundance ratios and relative retention 
times were within the method QC limits. 

 Blanks:  The method blank had detects between the EDL and the RL for all target 
compounds except isomers and totals for TCDD, TCDF, and PeCDF.  Several detects in 
the method blank did not meet ratio criteria and were reported as EMPCs; however, due to 
the extent of contamination present in the method blank, it was the reviewer’s professional 
opinion that those results be utilized to qualify applicable sample results.  Isomers present 
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in the sample between the EDLs and RLs were qualified as nondetected, “U,” at the levels 
of contamination.  The sample results for total HpCDD and total HpCDF were also 
qualified as nondetected, “U,” at the level of contamination, as all peaks comprising the 
total were present in the method blank at similar concentrations.  The result for total 
HxCDD was qualified as estimated, “J,” as only a portion of the total was considered 
method blank contamination. 

 Blank Spikes and Laboratory Control Samples:  OPR recoveries were within the 
acceptance criteria listed in Table 6 of Method 1613. 

 Field QC Samples:  Field QC samples were evaluated, and if necessary, qualified based 
on method blanks and other laboratory QC results affecting the usability of the field QC 
data.  Any remaining detects were used to evaluate the associated site samples.  
Following are findings associated with field QC samples: 

o Field Blanks and Equipment Rinsates:  This SDG had no identified field blank or 
equipment rinsate samples. 

o Field Duplicates:  There were no field duplicate samples identified for this SDG. 

 Internal Standards Performance:  The labeled standard recoveries were within the 
acceptance criteria listed in Table 7 of Method 1613. 

 Compound Identification:  Compound identification was verified.  The laboratory analyzed 
for polychlorinated dioxins/furans by EPA Method 1613. 

 Compound Quantification and Reported Detection Limits:  Compound quantitation was 
verified by recalculating a representative number of reportable sample results.  Total 
HxCDD included one EMPC peak and was qualified as estimated, “J.”  Any detects 
reported between the estimated detection limit (EDL) and the reporting limit (RL) were 
qualified as estimated, “J,” and coded with “DNQ,” in order to comply with the NPDES 
permit.  Nondetects are valid to the EDL. 

B. EPA METHOD 245.1—Mercury 

Reviewed By:  
Date Reviewed: 

The sample listed in Table 1 for these analyses was validated based on the guidelines outlined in 
the MECX Data Validation Procedure for Metals (DVP-5, Rev. 0 and DVP-21, Rev. 0), EPA 
Method 245.1, and the National Functional Guidelines for Inorganic Data Review (7/02).

 Holding Times:  The analytical holding time, 28 days for mercury, was met. 

 Tuning:  Not applicable to this analysis. 



Project:  SSFL NPDES 
DATA VALIDATION REPORT SDG: ITD0281 

 7 Revision 0

 Calibration:  Calibration criteria were met.  Mercury initial calibration r2 values were 0.995
and all initial and continuing calibration recoveries were within 85-115%.  CRI recoveries 
were within the control limits of 70-130%. 

 Blanks:  Method blanks and CCBs had no detects. 

 Interference Check Samples:  Not applicable to this analysis. 

 Blank Spikes and Laboratory Control Samples:  Recoveries were within laboratory-
established QC limits. 

 Laboratory Duplicates:  No laboratory duplicate analyses were performed. 

 Matrix Spike/Matrix Spike Duplicate:  MS/MSD analyses were performed for total mercury. 
 Recoveries and the RPD were within laboratory-established QC limits. 

 Serial Dilution:  No serial dilution analyses were performed. 

 Internal Standards Performance:  Not applicable to this analysis. 

 Sample Result Verification:  Calculations were verified and the sample results reported on 
the sample result summary were verified against the raw data.  No transcription errors or 
calculation errors were noted.  When the sample results were qualified and the reviewer 
was able to clearly determine bias, detected results were qualified as either “J+” or “J-“; 
otherwise, bias was not indicated in the qualification.  Any detects between the method 
detection limit and the reporting limit were qualified as estimated, “J,” and coded with 
“DNQ,” in order to comply with the NPDES permit.  Reported nondetects are valid to the 
MDL.

 Field QC Samples:  Field QC samples were evaluated, and if necessary, qualified based 
on method blanks and other laboratory QC results affecting the usability of the field QC 
data.  Any remaining detects were used to evaluate the associated site samples.  
Following are findings associated with field QC samples: 

o Field Blanks and Equipment Rinsates:  This SDG had no identified field blank or 
equipment rinsate samples. 

o Field Duplicates:  There were no field duplicate samples identified for this SDG. 



Project:  SSFL NPDES 
DATA VALIDATION REPORT SDG: ITD0281 

 8 Revision 0

C. VARIOUS EPA METHODS — Radionuclides 

Reviewed By:  P. Meeks 
Date Reviewed:  June 1, 2010 

The sample listed in Table 1 for these analyses were validated based on the guidelines outlined in 
the EPA Methods 900.0, 901.1, 903.1, 904.0, 905.0, and 906.0, ASTM Method D-5174, and the 
National Functional Guidelines for Inorganic Data Review (10/04).

 Holding Times:  The tritium sample was analyzed within 180 days of collection.  All 
remaining aliquots were prepared within the five-day analytical holding time for 
unpreserved samples.

 Calibration:  The laboratory calibration information included the standard certificates and 
applicable preparation/dilutions logs for NIST-traceability.

The gross alpha and radium-226 detector efficiencies were less than 20%; therefore, the 
nondetected results for these analytes were qualified as estimated, “UJ.”  The remaining 
detector efficiencies were greater than 20%.

The tritium aliquot was spiked for efficiency determination; therefore, no calibration was 
necessary.  All chemical yields were at least 40% and were considered acceptable.  The 
gamma spectroscopy analytes were determined at the maximum photopeak energy.  
The kinetic phosphorescence analyzer (KPA) was calibrated immediately prior to the 
sample analysis.  All KPA calibration check standard recoveries were within 90-110% 
and were deemed acceptable. 

 Blanks: Total uranium was detected in both method blanks and gross beta was detected in 
one method blank at 0.213, 0.242, and 1.55 pCi/L, respectively; therefore, total uranium 
and gross beta detected in the sample were qualified as nondetected, “U,” at the reporting 
limits.  There were no other analytes detected in the method blanks or the KPA CCBs. 

 Blank Spikes and Laboratory Control Samples:  The recoveries and RPDs (radium-226, 
radium-228, strontium-90) were within laboratory-established control limits. 

 Laboratory Duplicates:  No laboratory duplicate analyses were performed on the sample in 
this SDG. 

 Matrix Spike/Matrix Spike Duplicate:  No matrix spikes or MS/MSD analyses were 
performed for the sample in this SDG.  Method accuracy was evaluated based on the LCS 
results.

 Sample Result Verification:  An EPA Level IV review was performed for the sample in this 
data package.  The sample results and MDAs reported on the sample result form were 
verified against the raw data and no calculation or transcription errors were noted.  Any 
detects between the MDA and the reporting limit were qualified as estimated, “J,” and
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coded with “DNQ,” in order to comply with the NPDES permit.  Reported nondetects are 
valid to the MDA. 

 Field QC Samples:  Field QC samples were evaluated, and if necessary, qualified based 
on method blanks and other laboratory QC results affecting the usability of the field QC 
data.  Any remaining detects were used to evaluate the associated site samples.  
Following are findings associated with field QC samples: 

o Field Blanks and Equipment Rinsates:  This SDG had no identified field blank or 
equipment rinsate samples. 

o Field Duplicates:  There were no field duplicate samples identified for this SDG. 



Validated Sample Result Forms ITD0281

Analysis Method ASTM 5174-91
Sample Name Outfall 010

Analyte CAS No Result 
Value

Result 
Units

Lab
Qualifier

RL MDL

Matrix Type: WATER

Sample Date: 4/5/2010 9:45:00 AMLab Sample Name: ITD0281-02

Validation
Qualifier

Validation
Notes

Validation Level: IV

Total Uranium 7440-61-1 ND pCi/L Jb0.677 0.21 U B

Analysis Method EPA 245.1
Sample Name Outfall 010

Analyte CAS No Result 
Value

Result 
Units

Lab
Qualifier

RL MDL

Matrix Type: Water

Sample Date: 4/5/2010 9:45:00 AMLab Sample Name: ITD0281-02

Validation
Qualifier

Validation
Notes

Validation Level: IV

Mercury 7439-97-6 ND ug/l0.20 0.10 U

Analysis Method EPA 245.1-Diss
Sample Name Outfall 010

Analyte CAS No Result 
Value

Result 
Units

Lab
Qualifier

RL MDL

Matrix Type: Water

Sample Date: 4/5/2010 9:45:00 AMLab Sample Name: ITD0281-02

Validation
Qualifier

Validation
Notes

Validation Level: IV

Mercury 7439-97-6 ND ug/l0.20 0.10 U

Analysis Method EPA 900.0 MOD
Sample Name Outfall 010

Analyte CAS No Result 
Value

Result 
Units

Lab
Qualifier

RL MDL

Matrix Type: WATER

Sample Date: 4/5/2010 9:45:00 AMLab Sample Name: ITD0281-02

Validation
Qualifier

Validation
Notes

Validation Level: IV

Gross Alpha 12587-46-1 0.91 pCi/L U3 1.4 UJ C

Gross Beta 12587-47-2 ND pCi/L Jb4 1.1 U B

Analysis Method EPA 901.1 MOD
Sample Name Outfall 010

Analyte CAS No Result 
Value

Result 
Units

Lab
Qualifier

RL MDL

Matrix Type: WATER

Sample Date: 4/5/2010 9:45:00 AMLab Sample Name: ITD0281-02

Validation
Qualifier

Validation
Notes

Validation Level: IV

Cesium 137 10045-97-3 1.1 pCi/L U20 14 U

Potassium 40 13966-00-2 -40 pCi/L U0 270 U

Wednesday, August 04, 2010 Page 1 of 3



Analysis Method EPA 903.0 MOD
Sample Name Outfall 010

Analyte CAS No Result 
Value

Result 
Units

Lab
Qualifier

RL MDL

Matrix Type: WATER

Sample Date: 4/5/2010 9:45:00 AMLab Sample Name: ITD0281-02

Validation
Qualifier

Validation
Notes

Validation Level: IV

Radium (226) 13982-63-3 0.042 pCi/L U1 0.15 UJ C

Analysis Method EPA 904 MOD
Sample Name Outfall 010

Analyte CAS No Result 
Value

Result 
Units

Lab
Qualifier

RL MDL

Matrix Type: WATER

Sample Date: 4/5/2010 9:45:00 AMLab Sample Name: ITD0281-02

Validation
Qualifier

Validation
Notes

Validation Level: IV

Radium 228 15262-20-1 0.17 pCi/L U1 0.68 U

Analysis Method EPA 905 MOD
Sample Name Outfall 010

Analyte CAS No Result 
Value

Result 
Units

Lab
Qualifier

RL MDL

Matrix Type: WATER

Sample Date: 4/5/2010 9:45:00 AMLab Sample Name: ITD0281-02

Validation
Qualifier

Validation
Notes

Validation Level: IV

Strontium 90 10098-97-2 -0.007 pCi/L U3 0.38 U

Analysis Method EPA 906.0 MOD
Sample Name Outfall 010

Analyte CAS No Result 
Value

Result 
Units

Lab
Qualifier

RL MDL

Matrix Type: WATER

Sample Date: 4/5/2010 9:45:00 AMLab Sample Name: ITD0281-02

Validation
Qualifier

Validation
Notes

Validation Level: IV

Tritium 10028-17-8 50 pCi/L U500 330 U

Wednesday, August 04, 2010 Page 2 of 3



Analysis Method EPA-5 1613B
Sample Name Outfall 010

Analyte CAS No Result 
Value

Result 
Units

Lab
Qualifier

RL MDL

Matrix Type: WATER

Sample Date: 4/5/2010 9:45:00 AMLab Sample Name: ITD0281-02

Validation
Qualifier

Validation
Notes

Validation Level: IV

1,2,3,4,6,7,8-HpCDD 35822-46-9 ND ug/L J, B0.00005 0.0000008 U B

1,2,3,4,6,7,8-HpCDF 67562-39-4 ND ug/L J, B0.00005 0.0000004 U B

1,2,3,4,7,8,9-HpCDF 55673-89-7 ND ug/L0.00005 0.0000007 U

1,2,3,4,7,8-HxCDD 39227-28-6 ND ug/L J, B0.00005 0.0000004 U B

1,2,3,4,7,8-HxCDF 70648-26-9 ND ug/L0.00005 0.0000003 U

1,2,3,6,7,8-HxCDD 57653-85-7 ND ug/L J, B0.00005 0.0000003 U B

1,2,3,6,7,8-HxCDF 57117-44-9 ND ug/L0.00005 0.0000003 U

1,2,3,7,8,9-HxCDD 19408-74-3 ND ug/L0.00005 0.0000003 U

1,2,3,7,8,9-HxCDF 72918-21-9 ND ug/L0.00005 0.0000003 U

1,2,3,7,8-PeCDD 40321-76-4 ND ug/L0.00005 0.0000007 U

1,2,3,7,8-PeCDF 57117-41-6 ND ug/L0.00005 0.0000005 U

2,3,4,6,7,8-HxCDF 60851-34-5 ND ug/L0.00005 0.0000002 U

2,3,4,7,8-PeCDF 57117-31-4 ND ug/L0.00005 0.0000006 U

2,3,7,8-TCDD 1746-01-6 ND ug/L0.00001 0.0000005 U

2,3,7,8-TCDF 51207-31-9 ND ug/L0.00001 0.0000003 U

OCDD 3268-87-9 ND ug/L B0.0002 0.0000008 U B

OCDF 39001-02-0 ND ug/L J, B0.0001 0.0000004 U B

Total HpCDD 37871-00-4 ND ug/L J, B0.00005 0.0000008 U B

Total HpCDF 38998-75-3 ND ug/L J, B0.00005 0.0000004 U B

Total HxCDD 34465-46-8 4.5e-006 ug/L J, Q, B4.5e-006 0.0000003 J B, DNQ, *III

Total HxCDF 55684-94-1 ND ug/L0.00005 0.0000002 U

Total PeCDD 36088-22-9 ND ug/L0.00005 0.0000005 U

Total PeCDF 30402-15-4 ND ug/L0.00005 0.0000001 U

Total TCDD 41903-57-5 ND ug/L0.00001 0.0000002 U

Total TCDF 55722-27-5 3.8e-006 ug/L J0.00001 0.0000003 J DNQ

Wednesday, August 04, 2010 Page 3 of 3



THIS PAGE LEFT INTENTIONALLY BLANK



APPENDIX G 

Section 6 

Outfall 010 – April 5, 2010 

Test America Analytical Laboratory Report 



THIS PAGE LEFT INTENTIONALLY BLANK



��������	
���
���������
����������	�
�����
������������������������������������������

 
!"#
$"#%�#&'"#$
'	�(�	�)��*	� +,-�'�.�)���/!*�
�0

��1�+
23
44
�)��
���������
������

	2�)
����
������

�����
*���!	*�56��7�446 ��/��/�����/��/��

��/��/��
�1/��/����1���

��������	
��	��
���
�
����
����������
���������
����
������	��
��
�������	���
��
������
���	�����
�������������	��������
���������
���������
�

����������������������������
�
��
������	����	�����
�����
����������
������		����	�����	������������
��������
�
�
����
���������	����

�
���
������
������
��������
��������������
���������
������������
��	����������
����������
�����	������������
�������������
���	���
�������
�����
����		���
���������������������
������		��
�
���
�
��

����������������������
��������������������� �������
������������������

���	������������������
����	����
����
���������
���
�������
���������
�
�����"��
������������"���������	�����

���(4�)��
����#�2�
��)��

#��
.�)��

'	*:�2���#*��
���"��;�44����

<& 
'�=����1�
����4
;*	�
��& 
'=��������� 
��=�������
>�=
>������<?�=�
�����

����������	
��

�
+' &�#&�&�'$� ���(4�.�5�	��	�2�
��)�
���2�������@���*��
2����)�5
�3�23�
��*;�2�.�*)6�)*2�������
*��

-" ��<A�$�+&�� 
44�.��(4�.�5�	�����46B�)�5
�3
��(	�.2	
C�)�3*4)
�0��
��.���)/*	�
���22*	)��2��5
�3��3��$�.�
��	
2��
���(4��
22�(���2��'*4
26���4�..�*�3�	5
.���*��)�
���3��	�(*	��

'#&�&#?
$�"<� ���(4�.�	�D�
	
�0�(	�.�	���
*��5�	����	
;
�)�(	
*	��*�.��(4�����46.
.�

E
/E���#�$&#�
� 
44����46.�.��������3*)�2	
��	
�����2�(���.��*��)�
���3��	�(*	��5
�3�)����D��4
;
�	.�

�"++&<$�� #�.�4�.��3���;�44�C��5�����3��+� ���)�# ��	��FGF�;4�00�)�

�H!�"<$#
�$&�� #�;�	��*��3��4�.��(�0��;*	�.(�2
;
2�.�C2*��	�2��4�C*	��*	6�
�;*	���
*��
�24�)�)�
���3
.�	�(*	��

�*������46��.�
���3
.�.��(4����)��3���..*2
���)����3*)�C4��I�3�������
*���C��)��2��	��
*��3���
.�*��.
)��*;�
2	
��	
����$3�����46��.��	��2*�.
)�	�)��.����J�.�
����)����
����(*..
C4��2*�2���	��
*�J��&+'���C�2��.��
�3��D����
���
*��
.�C�.�)�*���3���3�*	��
2�4�
*���C��)��2��	��
*���
��46�
2�4�	�.�4�.��	��	�(*	��)�5
�3���JEJ�
;4�0��

�*������46��.�
���3���..*2
���)����3*)�C4��I��	��	�(*	��)������2*�2���	��
*��C�4*5��3���.�
����)�)���2�
*��
4
�
���&� ����$3��)����
.�	�(*	��)��.���(*.
�
���)���2�
*��C�2��.���3��(��I.��4��������3��2*		�2��	�����
*���
���
;*	�C*�3�23�	�2��	
.�
2�
*�.���)�3������.
0��4��*��*
.��	��
*�0	����	��3����3�����3*)�	�D�
	�)�������

#��
.�)��*�	�(*	���.�*���0	�C�.��(4��(�	�23�
��*;�2�.�*)6�


���$�"<
 
�<�"#+
$�"<�

'	*:�2��+���0�	

	�
���������
�����

�������

��CC6�,
4.*�

	
��
���������



��������	
���
���������
����������	�
�����
������������������������������������������

+,-�'�.�)���/!*�
�0
��1�+
23
44
�)��
���������
������

	2�)
����
������

�����
*����!	*�56��7�446

���(4�)�
#�2�
��)�

��/��/�����/��/��
��/��/��#�(*	��<��C�	�

'	*:�2�����

�$���1�

#*��
���"��;�44����

��	�
���
��	�
�������	����
�
�$���1���� "��;�44������A	�C� ,���	
�$���1���� $#�'�! 
<7 ,���	

#��
�5�)�!6�

'	*:�2��+���0�	

	�
���������
�����

�������

��CC6�,
4.*�

��������	
�����
������	��
��
�������	���
��
������
���	�����
����������������
����		���
����������������
�����
������		��
�
���
�
��

����������������������
�������� 	
��
���������



��������	
���
���������
����������	�
�����
������������������������������������������

+,-�'�.�)���/!*�
�0
��1�+
23
44
�)��
���������
������

	2�)
����
������

�����
*����!	*�56��7�446

���(4�)�
#�2�
��)�

��/��/�����/��/��
��/��/��#�(*	��<��C�	�

'	*:�2�����

�$���1�

#*��
���"��;�44����

�
������� ���� !

�����
�"������!

����
�����#�!

���$�� ��
%��� �

&��������	���	�������	��
��
����

'$���(���
�����
��) ����*
�����

���)��
��
$��

����
�����

���)���
�+�
	�,-��0,-���$�(����,�,��������0������� ���)��!+��,	
,�
�,
��) ����*�����
+���*
�

&'
�����
-������&��	�2��C4��+���	
�4��"
4�K�
A	��.��

��-���� ��� <� ��/��/�� ��/��/������

'	*:�2��+���0�	

	�
���������
�����

�������

��CC6�,
4.*�

��������	
�����
������	��
��
�������	���
��
������
���	�����
����������������
����		���
����������������
�����
������		��
�
���
�
��

����������������������
�������� 	
��
���������



��������	
���
���������
����������	�
�����
������������������������������������������

+,-�'�.�)���/!*�
�0
��1�+
23
44
�)��
���������
������

	2�)
����
������

�����
*����!	*�56��7�446

���(4�)�
#�2�
��)�

��/��/�����/��/��
��/��/��#�(*	��<��C�	�

'	*:�2�����

�$���1�

#*��
���"��;�44����

�
������� ���� !

�����
�"������!

����
�����#�!

���$�� ��
%��� �

��	���
����

'$���(���
�����
��) ����*
�����

���)��
��
$��

����
�����

���)���
�+�
	�,-��0,-���$�(����,�,��������0������� ���)��!+��,	
,�
�,
��) ����*�����
+��$*
�

&'
������+�	2�	6 ������� ���� <� ��/��/�� ��/��/�������
����� �� &'
�����1 ������� ,
	,��� G��/��/�� ��/��/�������

&'
�����1��)�
�� ������� ��� <� ��/��/�� ��/��/�������
� ))�� &'
�����1 ������� -
���� ��/��/�� ��/��/�������
���! &'
�����1 ������� ,
�-��� G��/��/�� ��/��/�������

&'
�����1$3�44
�� ������� ��� <� ��/��/�� ��/��/�������

'	*:�2��+���0�	

	�
���������
�����

�������

��CC6�,
4.*�

��������	
�����
������	��
��
�������	���
��
������
���	�����
����������������
����		���
����������������
�����
������		��
�
���
�
��

����������������������
�������� 	
��
���������



��������	
���
���������
����������	�
�����
������������������������������������������

+,-�'�.�)���/!*�
�0
��1�+
23
44
�)��
���������
������

	2�)
����
������

�����
*����!	*�56��7�446

���(4�)�
#�2�
��)�

��/��/�����/��/��
��/��/��#�(*	��<��C�	�

'	*:�2�����

�$���1�

#*��
���"��;�44����

�
������� ���� !

�����
�"������!

����
�����#�!

���$�� ��
%��� �

�
����������	���
����

'$���(���
�����
��) ����*
�����

���)��
��
$��

����
�����

���)���
�+�
	�,-��0,-���$�(����,�,��������0������� ���)��!+��,	
,�
�,
��) ����*�����
+��$*
�

&'
��������
..+�	2�	6 ������� ���� <� ��/�1/�� ��/�1/�������
����� �� &'
�����1��
.. ����11� ,
		��� G��/�1/�� ��/��/�������

&'
�����1��
..��)�
�� ����11� ��� <� ��/�1/�� ��/��/�������
� ))�� &'
�����1��
.. ����11� -
,��� ��/�1/�� ��/��/�������

&'
�����1��
.. ��) ����11� ��� <� ��/�1/�� ��/��/�������
&'
�����1��
..$3�44
�� ����11� ��� <� ��/�1/�� ��/��/�������

'	*:�2��+���0�	

	�
���������
�����

�������

��CC6�,
4.*�

��������	
�����
������	��
��
�������	���
��
������
���	�����
����������������
����		���
����������������
�����
������		��
�
���
�
��

����������������������
�������� 	
��
�	�������



��������	
���
���������
����������	�
�����
������������������������������������������

+,-�'�.�)���/!*�
�0
��1�+
23
44
�)��
���������
������

	2�)
����
������

�����
*����!	*�56��7�446

���(4�)�
#�2�
��)�

��/��/�����/��/��
��/��/��#�(*	��<��C�	�

'	*:�2�����

�$���1�

#*��
���"��;�44����

�
������� ���� !

�����
�"������!

����
�����#�!

���$�� ��
%��� �


������
��
����

'$���(���
�����
��) ����*
�����

���)��
��
$��

����
�����

���)���
�+�
	�,-��0,-���$�(����,�,��������0������� ���)��!+��,	
,�
�,
��) ����*�����
+���*
�

��� ��!� &'
������ ������� �-���� ��/��/�� ��/��/�������
�������
�������0� &'
������ ������� ,
�=���� ��/��/�� ��/��/�������
�$�(��� &'
������ ������� ������ ��/��/�� ��/��/�������
	 ������

 ���!�� ��!
 �+����� ����1�� ��,�� ��/�1/�� ��/�1/������

'	*:�2��+���0�	

	�
���������
�����

�������

��CC6�,
4.*�

��������	
�����
������	��
��
�������	���
��
������
���	�����
����������������
����		���
����������������
�����
������		��
�
���
�
��

����������������������
�������� 	
��
�
�������



��������	
���
���������
����������	�
�����
������������������������������������������

+,-�'�.�)���/!*�
�0
��1�+
23
44
�)��
���������
������

	2�)
����
������

�����
*����!	*�56��7�446

���(4�)�
#�2�
��)�

��/��/�����/��/��
��/��/��#�(*	��<��C�	�

'	*:�2�����

�$���1�

#*��
���"��;�44����

�
������� ���� !

�����
�"������!

����
�����#�!

���$�� ��
%��� �

���0�����=�
����

'$���(���
�����
��) ����*
�����

���)��
��
$��

����
�����

���)���
�+�
	�,-��0,-���$�(����,�,��������0������� ���)��!+��,	
,�
�,
��) ����*�����
+��$*
�

�?-?=?	?�?�?�0&)��� &'
�������! ���1� -�0,,�������� G��!��/��/�� ��/��/��������������1�
�?-?=?	?�?�?�0&)��% &'
�������! ���1� 	�0,,�������� G��!��/��/�� ��/��/����������������

&'
�������!����������1���-(��� ���1� ������� <� ��/��/�� ��/��/����������������
�?-?=?	?�?�0&"��� &'
�������! ���1� �
��0,,�������� G��!��/��/�� ��/��/����������������

&'
�������!����������1�-���� ���1� ������� <� ��/��/�� ��/��/����������������
�?-?=?�?�?�0&"��� &'
�������! ���1� �
-�0,,�������� G��!��/��/�� ��/��/����������������

&'
�������!����������1�-���� ���1� ������� <� ��/��/�� ��/��/����������������
&'
�������!��������1���-���� ���1� ������� <� ��/��/�� ��/��/����������������
&'
�������!��������1���-���� ���1� ������� <� ��/��/�� ��/��/����������������
&'
�������!��������1�'���� ���1� ������� <� ��/��/�� ��/��/���������������1
&'
�������!��������1�'���� ���1� ������� <� ��/��/�� ��/��/����������������
&'
�������!����������1�-���� ���1� ������� <� ��/��/�� ��/��/���������������1
&'
�������!��������1�'���� ���1� ������� <� ��/��/�� ��/��/���������������1
&'
�������!������1�$��� ���1� ������� <� ��/��/�� ��/��/���������������
&'
�������!������1�$��� ���1� ������� <� ��/��/�� ��/��/����������������

���� &'
�������! ���1� ,
,,,-������ !��/��/�� ��/��/��������������1�
���% &'
�������! ���1� -
��0,,������� G��!��/��/�� ��/��/����������������
	 ����&)��� &'
�������! ���1� 	
��0,,�������� G��!��/��/�� ��/��/��������������1�
	 ����&)��% &'
�������! ���1� �
��0,,�������� G��!��/��/�� ��/��/����������������
	 ����&"��� &'
�������! ���1� 	
��0,,�������� G��E��!��/��/�� ��/��/����������������

&'
�������!$*��4�-���� ���1� ������� <� ��/��/�� ��/��/����������������
&'
�������!$*��4�'���� ���1� ������� <� ��/��/�� ��/��/����������������
&'
�������!$*��4�'���� ���1� ������� <� ��/��/�� ��/��/���������������
&'
�������!$*��4�$��� ���1� ������� <� ��/��/�� ��/��/����������������

	 ����	��% &'
�������! ���1� =
��0,,�������� G��/��/�� ��/��/����������������
#������
�$�%���%�����������	�
���������%��
 ���

#������
�$�%���%�����������	�
�������	�%��
 �%�

#������
�$�%���%���������	���
���������%�	
 �	�

#������
�$�%���%���������	�
���������%�%
 ���

#������
�$�%���%���������	�
���������%��
 ���

#������
�$�%���%���������	�
�������	�%��
 ���

#������
�$�%���%���������	�
���������%��
 �	�

#������
�$�%���%�������	���
���������%��
 ���

#������
�$�%���%�������	�3���������%	%
 ���

#������
�$�%���%�������	�3���������%	�
 �%�

#������
�$�%�������������	�
�������	�%��
 ���

#������
�$�%�����������	�3�������%�%�	
 ���

#������
�$�%���������	����������%��
 ���

#������
�$�%���������	����������%��
 �%�

#������
�$�%���4�����%��%��
 ���

#������
�$����	��������	����������%��
 %���


'	*:�2��+���0�	

	�
���������
�����

�������

��CC6�,
4.*�

��������	
�����
������	��
��
�������	���
��
������
���	�����
����������������
����		���
����������������
�����
������		��
�
���
�
��

����������������������
�������� 	
��
���������



��������	
���
���������
����������	�
�����
������������������������������������������

+,-�'�.�)���/!*�
�0
��1�+
23
44
�)��
���������
������

	2�)
����
������

�����
*����!	*�56��7�446

���(4�)�
#�2�
��)�

��/��/�����/��/��
��/��/��#�(*	��<��C�	�

'	*:�2�����

�$���1�

#*��
���"��;�44����

�
������� ���� !

�����
�"������!

����
�����#�!

���$�� ��
%��� �

��	�����	0��
����

'$���(���
�����
��) ����*
�����

���)��
��
$��

����
�����

���)���
�+�
	�,-��0,-���$�(����,�,��������0������� ���)��!+��,	
,�
�,
��) ����*�����
+��)��
�

	 ���������$� 
�$+�������� �1��� ,
=--����� GC��/�1/�� ��/��/�������

'	*:�2��+���0�	

	�
���������
�����

�������

��CC6�,
4.*�

��������	
�����
������	��
��
�������	���
��
������
���	�����
����������������
����		���
����������������
�����
������		��
�
���
�
��

����������������������
�������� 	
��
���������



��������	
���
���������
����������	�
�����
������������������������������������������

+,-�'�.�)���/!*�
�0
��1�+
23
44
�)��
���������
������

	2�)
����
������

�����
*����!	*�56��7�446

���(4�)�
#�2�
��)�

��/��/�����/��/��
��/��/��#�(*	��<��C�	�

'	*:�2�����

�$���1�

#*��
���"��;�44����

�
������� ���� !

�����
�"������!

����
�����#�!

���$�� ��
%��� �

��	�����	0��
����

'$���(���
�����
��) ����*
�����

���)��
��
$��

����
�����

���)���
�+�
	�,-��0,=��	�
��������0������� ���)��!+��,	
,�
�,
��) ����*�����
+��)��
�

	 ���������$� 
�$+�������� ������ ,
-	-����� GC��/��/�� ��/��/�������

'	*:�2��+���0�	

	�
���������
�����

�������

��CC6�,
4.*�

��������	
�����
������	��
��
�������	���
��
������
���	�����
����������������
����		���
����������������
�����
������		��
�
���
�
��

����������������������
�������� 	
��
���������



��������	
���
���������
����������	�
�����
������������������������������������������

+,-�'�.�)���/!*�
�0
��1�+
23
44
�)��
���������
������

	2�)
����
������

�����
*����!	*�56��7�446

���(4�)�
#�2�
��)�

��/��/�����/��/��
��/��/��#�(*	��<��C�	�

'	*:�2�����

�$���1�

#*��
���"��;�44����

�
������� ���� !

�����
�"������!

����
�����#�!

���$�� ��
%��� �

�����,,
,����
����

'$���(���
�����
��) ����*
�����

���)��
��
$��

����
�����

���)���
�+�
	�,-��0,-���$�(����,�,��������0������� ���)��!+��,	
,�
�,
��) ����*�����
+��)��
�

�� 

���)�� &'
�������+"� �1��� ,
��� H��/�1/�� ��/��/������
�� 

����� &'
�������+"� �1��� -
�-� GC��/�1/�� ��/��/������

���)���
�+�
	�,-��0,=��	�
��������0������� ���)��!+��,	
,�
�,
��) ����*�����
+��)��
�

&'
�������+"�A	*..�
4(3� ������ � ����� H��/��/�� ��/��/�������
�� 

����� &'
�������+"� ������ �
��� GC��/��/�� ��/��/������

'	*:�2��+���0�	

	�
���������
�����

�������

��CC6�,
4.*�

��������	
�����
������	��
��
�������	���
��
������
���	�����
����������������
����		���
����������������
�����
������		��
�
���
�
��

����������������������
�������� 	
��
����������



��������	
���
���������
����������	�
�����
������������������������������������������

+,-�'�.�)���/!*�
�0
��1�+
23
44
�)��
���������
������

	2�)
����
������

�����
*����!	*�56��7�446

���(4�)�
#�2�
��)�

��/��/�����/��/��
��/��/��#�(*	��<��C�	�

'	*:�2�����

�$���1�

#*��
���"��;�44����

�
������� ���� !

�����
�"������!

����
�����#�!

���$�� ��
%��� �

�����,�
�����
����

'$���(���
�����
��) ����*
�����

���)��
��
$��

����
�����

���)���
�+�
	�,-��0,-���$�(����,�,��������0������� ���)��!+��,	
,�
�,
��) ����*�����
+��)��
�

��
�$���=� &'
�������+"� �1��� �
��� H��/�1/�� ��/��/�����
&'
�������+"�'*��..
����� �1��� <
 ��� H��/�1/�� ��/��/������

���)���
�+�
	�,-��0,=��	�
��������0������� ���)��!+��,	
,�
�,
��) ����*�����
+��)��
�

��
�$���=� &'
�������+"� ������ ��� H��/��/�� ��/��/�����
&'
�������+"�'*��..
����� ������ <
 ��� H��/��/�� ��/��/������

'	*:�2��+���0�	

	�
���������
�����

�������

��CC6�,
4.*�

��������	
�����
������	��
��
�������	���
��
������
���	�����
����������������
����		���
����������������
�����
������		��
�
���
�
��

����������������������
�������� 	
��
����������



��������	
���
���������
����������	�
�����
������������������������������������������

+,-�'�.�)���/!*�
�0
��1�+
23
44
�)��
���������
������

	2�)
����
������

�����
*����!	*�56��7�446

���(4�)�
#�2�
��)�

��/��/�����/��/��
��/��/��#�(*	��<��C�	�

'	*:�2�����

�$���1�

#*��
���"��;�44����

�
������� ���� !

�����
�"������!

����
�����#�!

���$�� ��
%��� �

�����,=
,����
����

'$���(���
�����
��) ����*
�����

���)��
��
$��

����
�����

���)���
�+�
	�,-��0,-���$�(����,�,��������0������� ���)��!+��,	
,�
�,
��) ����*�����
+��)��
�

��!�$���--�� &'
�������+"� �1��� ,
,	-� H��/�1/�� ��/��/�������

���)���
�+�
	�,-��0,=��	�
��������0������� ���)��!+��,	
,�
�,
��) ����*�����
+��)��
�

&'
�������+"�#�)
�������� ������ � ������ H��/��/�� ��/��/������

'	*:�2��+���0�	

	�
���������
�����

�������

��CC6�,
4.*�

��������	
�����
������	��
��
�������	���
��
������
���	�����
����������������
����		���
����������������
�����
������		��
�
���
�
��

����������������������
�������� 	
��
����������



��������	
���
���������
����������	�
�����
������������������������������������������

+,-�'�.�)���/!*�
�0
��1�+
23
44
�)��
���������
������

	2�)
����
������

�����
*����!	*�56��7�446

���(4�)�
#�2�
��)�

��/��/�����/��/��
��/��/��#�(*	��<��C�	�

'	*:�2�����

�$���1�

#*��
���"��;�44����

�
������� ���� !

�����
�"������!

����
�����#�!

���$�� ��
%��� �

�����,	����
����

'$���(���
�����
��) ����*
�����

���)��
��
$��

����
�����

���)���
�+�
	�,-��0,-���$�(����,�,��������0������� ���)��!+��,	
,�
�,
��) ����*�����
+��)��
�

��!�$��--� &'
�����+"� �1��� ,
��� H��/�1/�� ��/��/������1

���)���
�+�
	�,-��0,=��	�
��������0������� ���)��!+��,	
,�
�,
��) ����*�����
+��)��
�

��!�$��--� &'
�����+"� ������ ,
��� H��/��/�� ��/��/�������

'	*:�2��+���0�	

	�
���������
�����

�������

��CC6�,
4.*�

��������	
�����
������	��
��
�������	���
��
������
���	�����
����������������
����		���
����������������
�����
������		��
�
���
�
��

����������������������
�������� 	
��
����������



��������	
���
���������
����������	�
�����
������������������������������������������

+,-�'�.�)���/!*�
�0
��1�+
23
44
�)��
���������
������

	2�)
����
������

�����
*����!	*�56��7�446

���(4�)�
#�2�
��)�

��/��/�����/��/��
��/��/��#�(*	��<��C�	�

'	*:�2�����

�$���1�

#*��
���"��;�44����

�
������� ���� !

�����
�"������!

����
�����#�!

���$�� ��
%��� �

�����,�����
����

'$���(���
�����
��) ����*
�����

���)��
��
$��

����
�����

���)���
�+�
	�,-��0,-���$�(����,�,��������0������� ���)��!+��,	
,�
�,
��) ����*�����
+��)��
�

&'
�����+"���	*��
����� �1��1 � ������ H��/�1/�� ��/��/������1

���)���
�+�
	�,-��0,=��	�
��������0������� ���)��!+��,	
,�
�,
��) ����*�����
+��)��
�

&'
�����+"���	*��
����� ������ � ����� H��/��/�� ��/��/�������

'	*:�2��+���0�	

	�
���������
�����

�������

��CC6�,
4.*�

��������	
�����
������	��
��
�������	���
��
������
���	�����
����������������
����		���
����������������
�����
������		��
�
���
�
��

����������������������
�������� 	
��
����������



��������	
���
���������
����������	�
�����
������������������������������������������

+,-�'�.�)���/!*�
�0
��1�+
23
44
�)��
���������
������

	2�)
����
������

�����
*����!	*�56��7�446

���(4�)�
#�2�
��)�

��/��/�����/��/��
��/��/��#�(*	��<��C�	�

'	*:�2�����

�$���1�

#*��
���"��;�44����

�
������� ���� !

�����
�"������!

����
�����#�!

���$�� ��
%��� �

�����,�
,����
����

'$���(���
�����
��) ����*
�����

���)��
��
$��

����
�����

���)���
�+�
	�,-��0,-���$�(����,�,��������0������� ���)��!+��,	
,�
�,
��) ����*�����
+��)��
�

	����$� &'
�������+"� ����1� �,��� H��/��/�� ��/��/������

���)���
�+�
	�,-��0,=��	�
��������0������� ���)��!+��,	
,�
�,
��) ����*�����
+��)��
�

	����$� &'
�������+"� ����1� �,��� H��/��/�� ��/��/������

'	*:�2��+���0�	

	�
���������
�����

�������

��CC6�,
4.*�

��������	
�����
������	��
��
�������	���
��
������
���	�����
����������������
����		���
����������������
�����
������		��
�
���
�
��

����������������������
�������� 	
��
��	�������



��������	
���
���������
����������	�
�����
������������������������������������������

+,-�'�.�)���/!*�
�0
��1�+
23
44
�)��
���������
������

	2�)
����
������

�����
*����!	*�56��7�446

���(4�)�
#�2�
��)�

��/��/�����/��/��
��/��/��#�(*	��<��C�	�

'	*:�2�����

�$���1�

#*��
���"��;�44����

�&��	�&����	
�����	�
�������	

����
	���
�����#�!

����
	���
�"������!

����
	���
���)��!

����
	���
�������!

& �!�	���
����!��
�

���)���
�+��$�(����,�,���������
	�,-��0,-��0������
� ��/��/���������� ��/��/���������� ��/��/���������� ��/��/����������&'
������

'	*:�2��+���0�	

	�
���������
�����

�������

��CC6�,
4.*�

��������	
�����
������	��
��
�������	���
��
������
���	�����
����������������
����		���
����������������
�����
������		��
�
���
�
��

����������������������
�������� 	
��
��
�������



��������	
���
���������
����������	�
�����
������������������������������������������

+,-�'�.�)���/!*�
�0
��1�+
23
44
�)��
���������
������

	2�)
����
������

�����
*����!	*�56��7�446

���(4�)�
#�2�
��)�

��/��/�����/��/��
��/��/��#�(*	��<��C�	�

'	*:�2�����

�$���1�

#*��
���"��;�44����

��
$�� �����
��) ����*

����
 �����
�)���

��
$��
� $���

����
����
�����
 ���

���
�������������

&��������	���	�������	��
��

���	&��������
'����	��

����
'$���(���
���

�����+��,&,	�����"������!+�,�
,�
�,�

�����������#�!+�,�
,�
-,�,���,&,	��0������
-������&��	�2��C4��+���	
�4��"
4�K�
A	��.��

�0/4���<� ���

���������#�!+�,�
,�
-,�,���,&,	��0����� ����
-������&��	�2��C4��+���	
�4��"
4�K�
A	��.��

�0/4������� �1����������� ���

�����$)������#�!+�,�
,�
-,�,���,&,	��0������
-������&��	�2��C4��+���	
�4��"
4�K�
A	��.��

�0/4������� �1����������� ��� � ��

'	*:�2��+���0�	

	�
���������
�����

�������

��CC6�,
4.*�

��������	
�����
������	��
��
�������	���
��
������
���	�����
����������������
����		���
����������������
�����
������		��
�
���
�
��

����������������������
�������� 	
��
����������



��������	
���
���������
����������	�
�����
������������������������������������������

+,-�'�.�)���/!*�
�0
��1�+
23
44
�)��
���������
������

	2�)
����
������

�����
*����!	*�56��7�446

���(4�)�
#�2�
��)�

��/��/�����/��/��
��/��/��#�(*	��<��C�	�

'	*:�2�����

�$���1�

#*��
���"��;�44����

��
$�� �����
��) ����*

����
 �����
�)���

��
$��
� $���

����
����
�����
 ���

���
�������������

��	���

���	&��������
'����	��

����
'$���(���
���

�����+��,�,��	���"������!+�,	
,�
�,�

�����������#�!+�,	
�=
-,�,���,�,��	0������

��
�*�6 �0/4���<� ����
��)�
�� �0/4���<� ����
�*((�	 �0/4���<� ����
 ��) �0/4���<� ����
$3�44
�� �0/4���<� ����

���������#�!+�,	
�=
-,�,���,�,��	0�����

��
�*�6 �0/4���1��� 1�����1������� ���
��)�
�� �0/4����1�� 1�����1������� �1
�*((�	 �0/4���1��� 1�����1������� ���
 ��) �0/4���1��� 1�����1������� ���
$3�44
�� �0/4���1��� 1�����1������� ���

�����"��)���������#�!+�,	
�=
-,�,���,�,��	0����� � $���+�
	�,-�=0,�

��
�*�6 �0/4������� ������1��� ��������� 1�
��)�
�� �0/4������� ������1��� ��������� ��
�*((�	 �0/4���11�� ������1��� �������� ���
 ��) �0/4���1��� ������1��� �������� ���
$3�44
�� �0/4���1��� ������1��� <����� ���

�����"��)�����$)������#�!+�,	
�=
-,�,���,�,��	0������ � $���+�
	�,-�=0,�

��
�*�6 �0/4������1 ������1��� ��������� �� 1 ��
��)�
�� �0/4������� ������1��� ��������� �� � ��
�*((�	 �0/4������� ������1��� �������� ��� � ��
 ��) �0/4������1 ������1��� �������� ��1 � ��
$3�44
�� �0/4���1��� ������1��� <����� ��� � ��

'	*:�2��+���0�	

	�
���������
�����

�������

��CC6�,
4.*�

��������	
�����
������	��
��
�������	���
��
������
���	�����
����������������
����		���
����������������
�����
������		��
�
���
�
��

����������������������
�������� 	
��
����������



��������	
���
���������
����������	�
�����
������������������������������������������

+,-�'�.�)���/!*�
�0
��1�+
23
44
�)��
���������
������

	2�)
����
������

�����
*����!	*�56��7�446

���(4�)�
#�2�
��)�

��/��/�����/��/��
��/��/��#�(*	��<��C�	�

'	*:�2�����

�$���1�

#*��
���"��;�44����

��
$�� �����
��) ����*

����
 �����
�)���

��
$��
� $���

����
����
�����
 ���

���
�������������

��	���

���	&��������
'����	��

����
'$���(���
���

�����+��,�,������"������!+�,	
,�
�,�

�����������#�!+�,	
,�
-,�,���,�,���0������
+�	2�	6 �0/4����<� ����

���������#�!+�,	
,�
-,�,���,�,���0�����
+�	2�	6 �0/4����1��� 1�����1������� ���

�����"��)���������#�!+�,	
,�
-,�,���,�,���0����� � $���+�
	�,-��0,-
+�	2�	6 �0/4����1��� ������1��� <����� ���

�����"��)�����$)������#�!+�,	
,�
-,�,���,�,���0������ � $���+�
	�,-��0,-
+�	2�	6 �0/4�������1 ������1��� <����� ��� � ��

'	*:�2��+���0�	

	�
���������
�����

�������

��CC6�,
4.*�

��������	
�����
������	��
��
�������	���
��
������
���	�����
����������������
����		���
����������������
�����
������		��
�
���
�
��

����������������������
�������� 	
��
����������



��������	
���
���������
����������	�
�����
������������������������������������������

+,-�'�.�)���/!*�
�0
��1�+
23
44
�)��
���������
������

	2�)
����
������

�����
*����!	*�56��7�446

���(4�)�
#�2�
��)�

��/��/�����/��/��
��/��/��#�(*	��<��C�	�

'	*:�2�����

�$���1�

#*��
���"��;�44����

��
$�� �����
��) ����*

����
 �����
�)���

��
$��
� $���

����
����
�����
 ���

���
�������������

�
����������	���

���	&��������
'����	��

����
'$���(���
���

�����+��,�,������"������!+�,	
,�
�,�

�����������#�!+�,	
�=
-,�,���,�,���0������

��
�*�6 �0/4���<� ����
��)�
�� �0/4���<� ����
�*((�	 �0/4���<� ����
 ��) �0/4���<� ����
$3�44
�� �0/4���<� ����

���������#�!+�,	
�=
-,�,���,�,���0�����

��
�*�6 �0/4���1��� 1�����1������� ���
��)�
�� �0/4���1��� 1�����1������� ���
�*((�	 �0/4���1��� 1�����1������� ��1
 ��) �0/4���1��1 1�����1������� ���
$3�44
�� �0/4���1��1 1�����1������� ���

�����"��)���������#�!+�,	
�=
-,�,���,�,���0����� � $���+�
	�,,��0,�

��
�*�6 �0/4���11�� ������1��� ��������� ���
��)�
�� �0/4���1��� ������1��� ��������� ���
�*((�	 �0/4���1��� ������1��� �������� ���
 ��) �0/4������� ������1��� ��������� ��
$3�44
�� �0/4������1 ������1��� ��������� ��

�����"��)�����$)������#�!+�,	
�=
-,�,���,�,���0������ � $���+�
	�,,��0,�

��
�*�6 �0/4���1��� ������1��� ��������� ��� ��� ��
��)�
�� �0/4���1��� ������1��� ��������� ��� � ��
�*((�	 �0/4���1��� ������1��� �������� ��� ��� ��
 ��) �0/4���1��� ������1��� ��������� ��� � ��
$3�44
�� �0/4����1�� ������1��� ��������� �� � ��

'	*:�2��+���0�	

	�
���������
�����

�������

��CC6�,
4.*�

��������	
�����
������	��
��
�������	���
��
������
���	�����
����������������
����		���
����������������
�����
������		��
�
���
�
��

����������������������
�������� 	
��
����������



��������	
���
���������
����������	�
�����
������������������������������������������

+,-�'�.�)���/!*�
�0
��1�+
23
44
�)��
���������
������

	2�)
����
������

�����
*����!	*�56��7�446

���(4�)�
#�2�
��)�

��/��/�����/��/��
��/��/��#�(*	��<��C�	�

'	*:�2�����

�$���1�

#*��
���"��;�44����

��
$�� �����
��) ����*

����
 �����
�)���

��
$��
� $���

����
����
�����
 ���

���
�������������

�
����������	���

���	&��������
'����	��

����
'$���(���
���

�����+��,�,�,-���"������!+�,	
,�
�,�

�����������#�!+�,	
,�
-,�,���,�,�,-0������
+�	2�	6 �0/4����<� ����

���������#�!+�,	
,�
-,�,���,�,�,-0�����
+�	2�	6 �0/4�������� 1�����1������� ��

�����"��)���������#�!+�,	
,�
-,�,���,�,�,-0����� � $���+�
	�,�,=0,=
+�	2�	6 �0/4����1��� ������1��� ��������� ���

�����"��)�����$)������#�!+�,	
,�
-,�,���,�,�,-0������ � $���+�
	�,�,=0,=
+�	2�	6 �0/4����1��� ������1��� ��������� ��� ��� ��

'	*:�2��+���0�	

	�
���������
�����

�������

��CC6�,
4.*�

��������	
�����
������	��
��
�������	���
��
������
���	�����
����������������
����		���
����������������
�����
������		��
�
���
�
��

����������������������
�������� 	
��
����������



��������	
���
���������
����������	�
�����
������������������������������������������

+,-�'�.�)���/!*�
�0
��1�+
23
44
�)��
���������
������

	2�)
����
������

�����
*����!	*�56��7�446

���(4�)�
#�2�
��)�

��/��/�����/��/��
��/��/��#�(*	��<��C�	�

'	*:�2�����

�$���1�

#*��
���"��;�44����

��
$�� �����
��) ����*

����
 �����
�)���

��
$��
� $���

����
����
�����
 ���

���
�������������


������
��

���	&��������
'����	��

����
'$���(���
���

�����+��,�,	=����"������!+�,	
,�
�,�

�����������#�!+�,	
,�
-,�,���,�,	=�0������
�34*	
)� �0/4����<� ����
<
�	���/<
�	
���< �0/4����<� ����
��4;��� �0/4����<� ����

���������#�!+�,	
,�
-,�,���,�,	=�0�����
�34*	
)� �0/4�������� �������������� ��
��4;��� �0/4�������� �������������� ��

�����"��)���������#�!+�,	
,�
-,�,���,�,	=�0����� � $���+�
	�,-��0,-
�34*	
)� �0/4�������� 1��������� �������� ��
��4;��� �0/4�������� 1��������� �������� �1

�����"��)���������#�!+�,	
,�
-,�,���,�,	=�0��-�� � $���+�
	�,-��0,-
�34*	
)� �0/4������� 1��������� 5
��1����� �1
��4;��� �0/4���1��� 1��������� 5
�������� ���

�����"��)�����$)������#�!+�,	
,�
-,�,���,�,	=�0������ � $���+�
	�,-��0,-
�34*	
)� �0/4�������� 1��������� �������� �� ��� ��
��4;��� �0/4�������� 1��������� �������� �� ��� ��

�����+��,�,�,	���"������!+�,	
,�
�,�

�����������#�!+�,	
,�
-,�,���,�,�,	0������
$*��4��
..*4��)��*4
). �0/4��<� ���

���������#�!+�,	
,�
-,�,���,�,�,	0�����
$*��4��
..*4��)��*4
). �0/4������ ������������� ���

'	*:�2��+���0�	

	�
���������
�����

�������

��CC6�,
4.*�

��������	
�����
������	��
��
�������	���
��
������
���	�����
����������������
����		���
����������������
�����
������		��
�
���
�
��

����������������������
�������� 	
��
����������



��������	
���
���������
����������	�
�����
������������������������������������������

+,-�'�.�)���/!*�
�0
��1�+
23
44
�)��
���������
������

	2�)
����
������

�����
*����!	*�56��7�446

���(4�)�
#�2�
��)�

��/��/�����/��/��
��/��/��#�(*	��<��C�	�

'	*:�2�����

�$���1�

#*��
���"��;�44����

��
$�� �����
��) ����*

����
 �����
�)���

��
$��
� $���

����
����
�����
 ���

���
�������������


������
��

���	&��������
'����	��

����
'$���(���
���

�����+��,�,�,	���"������!+�,	
,�
�,�

�$)������������#�!+�,	
,�
-,�,���,�,�,	0������ � $���+�
	�,=��0,-
$*��4��
..*4��)��*4
). �0/4����� ������ � ��

'	*:�2��+���0�	

	�
���������
�����

�������

��CC6�,
4.*�

��������	
�����
������	��
��
�������	���
��
������
���	�����
����������������
����		���
����������������
�����
������		��
�
���
�
��

����������������������
�������� 	
��
����������



��������	
���
���������
����������	�
�����
������������������������������������������

+,-�'�.�)���/!*�
�0
��1�+
23
44
�)��
���������
������

	2�)
����
������

�����
*����!	*�56��7�446

���(4�)�
#�2�
��)�

��/��/�����/��/��
��/��/��#�(*	��<��C�	�

'	*:�2�����

�$���1�

#*��
���"��;�44����

��
$�� �����
��) ����*

����
 �����
�)���

��
$��
� $���

����
����
�����
 ���

���
�������������

���0�����=�

���	&��������
'����	��

����
'$���(���
���

�����+���������"������!+�,	
,�
�,�

�����������#�!+�,	
�-
-,�,���,�,�,,,,������ � $���+�
������������1�-(��� �0/ ���������������� � 6��������1�
������������1�-(��� �0/ ���������������� � 6��7����������
����������1���-(��� �0/ ���������������1 � 6����������
����������1�-���� �0/ ����������������� � 6��7����������
����������1�-���� �0/ ���������������� � 6��7����������
����������1�-���� �0/ ���������������� � 6��7���������
����������1�-���� �0/ ���������������1� � 6��7����������
��������1���-���� �0/ ���������������� � 6����������
��������1���-���� �0/ ���������������� � 6���������
��������1�'���� �0/ ���������������� � 6��7����������
��������1�'���� �0/ �������<� �����������
����������1�-���� �0/ ���������������� � 6���������
��������1�'���� �0/ �������<� �����������
������1�$��� �0/ �������<� �����������
������1�$��� �0/ �������<� �����������
"��� �0/ �������������� � 6��������
"��� �0/ ��������������� � 6����������
$*��4�-(��� �0/ ��������������� � 6��������1�
$*��4�-(��� �0/ ���������������� � 6��7����������
$*��4�-���� �0/ ���������������� � 6��7����������
$*��4�-���� �0/ ���������������� � 6��7���������
$*��4�'���� �0/ ���������������� � 6��7����������
$*��4�'���� �0/ �������<� ����������1
$*��4�$��� �0/ �������<� �����������
$*��4�$��� �0/ �������<� �����������

������� ���%��#������
�$�%���%�����������	�
���� ��8�����% �%
������� �	�%��#������
�$�%���%�����������	�
���� ��8�������� ��
������� ���%�	#������
�$�%���%���������	���
���� ��8������	� ��
������� ���%�%#������
�$�%���%���������	�
���� ��8�������% ��
������� ���%��#������
�$�%���%���������	�
���� ��8������	� ��
������� �	�%��#������
�$�%���%���������	�
���� ��8�������� ��
������� ���%��#������
�$�%���%���������	�
���� ��8������	� ��
������� ���%��#������
�$�%���%�������	���
���� ��8������	� ��
������� ���%	%#������
�$�%���%�������	�3���� ��8������	� ��
������� ���%	�#������
�$�%���%�������	�3���� ��8�������	 ��

'	*:�2��+���0�	

	�
���������
�����

�������

��CC6�,
4.*�

��������	
�����
������	��
��
�������	���
��
������
���	�����
����������������
����		���
����������������
�����
������		��
�
���
�
��

����������������������
�������� 	
��
����������



��������	
���
���������
����������	�
�����
������������������������������������������

+,-�'�.�)���/!*�
�0
��1�+
23
44
�)��
���������
������

	2�)
����
������

�����
*����!	*�56��7�446

���(4�)�
#�2�
��)�

��/��/�����/��/��
��/��/��#�(*	��<��C�	�

'	*:�2�����

�$���1�

#*��
���"��;�44����

��
$�� �����
��) ����*

����
 �����
�)���

��
$��
� $���

����
����
�����
 ���

���
�������������

���0�����=�

���	&��������
'����	��

����
'$���(���
���

�����+���������"������!+�,	
,�
�,�

�����������#�!+�,	
�-
-,�,���,�,�,,,,������ � $���+�
������� �	�%��#������
�$�%�������������	�
���� ��8�������� ��
������� �%�%�	#������
�$�%�����������	�3���� ��8������	� ��
������� ���%��#������
�$�%���������	����� ��8�������� ��
������� ���%��#������
�$�%���������	����� ��8�������� ��
������� %��%��#������
�$�%���4��� ��8������ �%
�����	�� ���%��#������
�$����	��������	����� ��8������	% %�%

���������#�!+�,	
�=
-,�,���,�,�,,,,������ � $���+�
������������1�-(��� �0/ �������������� ������������� 9��������1� ���
������������1�-(��� �0/ �������������� 1������������ 9�������� ���
����������1���-(��� �0/ �������������� �1���1������� 9��������� ���
����������1�-���� �0/ �������������� ������������� 9�������� ���
����������1�-���� �0/ �������������� ������������� 9��������� ���
����������1�-���� �0/ �������������� ������������� 9���������� ���
����������1�-���� �0/ �������������� 1������������ 9��������� ���
��������1���-���� �0/ �������������� ������������� 9��������1� ���
��������1���-���� �0/ �������������� �1����������� 9��������� ���
��������1�'���� �0/ ������������� ������������� 9��������� ���
��������1�'���� �0/ �������������� 1��������������������� ���
����������1�-���� �0/ �������������1 ������������� 9��������� ��1
��������1�'���� �0/ �������������� �1�������������������� ���
������1�$��� �0/ ��������������� �����1������������������ ���
������1�$��� �0/ ��������������� �����1�����������������1 ���
"��� �0/ ������������1 �1����������� 9��������� ���
"��� �0/ ������������� ������������� 9��������� ���

������� ���%��#������
�$�%���%�����������	�
���� ��8�����%%� ��
������� �%�%�	#������
�$�%���%�����������	�
���� ��8�����%%% ��
������� ���%	�#������
�$�%���%���������	���
���� ��8�������	� ��
������� �%�%��#������
�$�%���%���������	�
���� ��8�������	� ��
������� %�����#������
�$�%���%���������	�
���� ��8������		� ��
������� ���%��#������
�$�%���%���������	�
���� ��8��������� �	
������� �%�%��#������
�$�%���%���������	�
���� ��8������	�� ��
������� %�����#������
�$�%���%�������	���
���� ��8��������� �	
������� �%����#������
�$�%���%�������	�3���� ��8������	�� ��
������� �%�%��#������
�$�%���%�������	�3���� ��8��������% ��
������� ���%��#������
�$�%�������������	�
���� ��8�����%�� �%

'	*:�2��+���0�	

	�
���������
�����

�������

��CC6�,
4.*�

��������	
�����
������	��
��
�������	���
��
������
���	�����
����������������
����		���
����������������
�����
������		��
�
���
�
��

����������������������
�������� 	
��
��	�������



��������	
���
���������
����������	�
�����
������������������������������������������

+,-�'�.�)���/!*�
�0
��1�+
23
44
�)��
���������
������

	2�)
����
������

�����
*����!	*�56��7�446

���(4�)�
#�2�
��)�

��/��/�����/��/��
��/��/��#�(*	��<��C�	�

'	*:�2�����

�$���1�

#*��
���"��;�44����

��
$�� �����
��) ����*

����
 �����
�)���

��
$��
� $���

����
����
�����
 ���

���
�������������

���0�����=�

���	&��������
'����	��

����
'$���(���
���

�����+���������"������!+�,	
,�
�,�

���������#�!+�,	
�=
-,�,���,�,�,,,,������ � $���+�
������� %����	#������
�$�%�����������	�3���� ��8��������� �	
������� ���%��#������
�$�%���������	����� ��8��������� �	
������� ���%��#������
�$�%���������	����� ��8�������	� ��
������� %��%��#������
�$�%���4��� ��8������� ��
�����	�� �%�%�%#������
�$����	��������	����� ��8������	%� %��

'	*:�2��+���0�	

	�
���������
�����

�������

��CC6�,
4.*�

��������	
�����
������	��
��
�������	���
��
������
���	�����
����������������
����		���
����������������
�����
������		��
�
���
�
��

����������������������
�������� 	
��
��
�������



��������	
���
���������
����������	�
�����
������������������������������������������

+,-�'�.�)���/!*�
�0
��1�+
23
44
�)��
���������
������

	2�)
����
������

�����
*����!	*�56��7�446

���(4�)�
#�2�
��)�

��/��/�����/��/��
��/��/��#�(*	��<��C�	�

'	*:�2�����

�$���1�

#*��
���"��;�44����

��
$�� �����
��) ����*

����
 �����
�)���

��
$��
� $���

����
����
�����
 ���

���
�������������

��	�����	0��

���	&��������
'����	��

����
'$���(���
���

�����+����--����"������!+�,	
-�
�,�

�����"��)�����$)������#�!+�,�
,=
-,�,��%,�,�,	��,,-��� � $���+�%,�,�,	��,,-
$*��4�H	��
�� (�
/ ������� ���������� ���1���� ��� ��� ��

�����"��)���������#�!+�,�
,=
-,�,��%,�,�,	��,,-��� � $���+�%,�,�,	��,,-
$*��4�H	��
�� (�
/ ������� ���������� ���1���� ���

�����������#�!+�,�
,=
-,�,��%,�-�,,,,--���� � $���+�
$*��4�H	��
�� (�
/ ���������� � 6�����

���������#�!+�,�
,=
-,�,��%,�-�,,,,--���� � $���+�
$*��4�H	��
�� (�
/ ���1���� �������������� ���

�����+�����	���"������!+�,	
,�
�,�

�����"��)�����$)������#�!+�,	
�=
-,�,��%,�-�,	-�,,���� � $���+�%,�-�,	-�,,�
$*��4�H	��
�� (�
/ ������� ���������� ������� ��� � ��

�����"��)���������#�!+�,	
�=
-,�,��%,�-�,	-�,,���� � $���+�%,�-�,	-�,,�
$*��4�H	��
�� (�
/ ������� ���������� ������� ���

�����������#�!+�,	
�=
-,�,��%,�,�,,,,��	��� � $���+�
$*��4�H	��
�� (�
/ ���������� � 6�����

���������#�!+�,	
�=
-,�,��%,�,�,,,,��	��� � $���+�
$*��4�H	��
�� (�
/ ���1���� �������������� ���

'	*:�2��+���0�	

	�
���������
�����

�������

��CC6�,
4.*�

��������	
�����
������	��
��
�������	���
��
������
���	�����
����������������
����		���
����������������
�����
������		��
�
���
�
��

����������������������
�������� 	
��
����������



��������	
���
���������
����������	�
�����
������������������������������������������

+,-�'�.�)���/!*�
�0
��1�+
23
44
�)��
���������
������

	2�)
����
������

�����
*����!	*�56��7�446

���(4�)�
#�2�
��)�

��/��/�����/��/��
��/��/��#�(*	��<��C�	�

'	*:�2�����

�$���1�

#*��
���"��;�44����

��
$�� �����
��) ����*

����
 �����
�)���

��
$��
� $���

����
����
�����
 ���

���
�������������

�����,,
,����

���	&��������
'����	��

����
'$���(���
���

�����+��,�,�=���"������!+�,	
��
�,�

�����"��)���������#�!+�,	
-�
-,�,��%,��	,	��,,���� � $���+�%,��	,	��,,�
A	*..�
4(3� (�
/ ����� ���������� ������ ��
A	*..�!��� (�
/ ����� ���������1 ������� ��1

�$)������������#�!+�,	
-�
-,�,��%,��	,	��,,���� � $���+�%,��	,	��,,�
A	*..�
4(3� (�
/ ���� � 6�������
A	*..�!��� (�
/ ���1� � 6��������

�����������#�!+�,	
-�
-,�,��%,���,,,,,�=��� � $���+�
A	*..�
4(3� (�
/ ����� � :��1�
A	*..�!��� (�
/ ������ � :����

���������#�!+�,	
-�
-,�,��%,���,,,,,�=��� � $���+�
A	*..�
4(3� (�
/ ����� ������������� ���
A	*..�!��� (�
/ ����� �1�������1� ���

�����+���,�,���"������!+�,	
,�
�,�

�����"��)���������#�!+�,	
��
-,�,��%,�,�,	,�,,���� � $���+�%,�,�,	,�,,�
A	*..�
4(3� (�
/ ����� ���������� ������� ���
A	*..�!��� (�
/ ����� ���������1 ���� ���

�$)������������#�!+�,	
��
-,�,��%,�,�,	,�,,���� � $���+�%,�,�,	,�,,�
A	*..�
4(3� (�
/ ����� � :�������
A	*..�!��� (�
/ ����� � :������

�����������#�!+�,	
��
-,�,��%,�,�,,,,,�,��� � $���+�
A	*..�
4(3� (�
/ ����� � :��1�
A	*..�!��� (�
/ ������ � :����

'	*:�2��+���0�	

	�
���������
�����

�������

��CC6�,
4.*�

��������	
�����
������	��
��
�������	���
��
������
���	�����
����������������
����		���
����������������
�����
������		��
�
���
�
��

����������������������
�������� 	
��
����������



��������	
���
���������
����������	�
�����
������������������������������������������

+,-�'�.�)���/!*�
�0
��1�+
23
44
�)��
���������
������

	2�)
����
������

�����
*����!	*�56��7�446

���(4�)�
#�2�
��)�

��/��/�����/��/��
��/��/��#�(*	��<��C�	�

'	*:�2�����

�$���1�

#*��
���"��;�44����

��
$�� �����
��) ����*

����
 �����
�)���

��
$��
� $���

����
����
�����
 ���

���
�������������

�����,,
,����

���	&��������
'����	��

����
'$���(���
���

�����+���,�,���"������!+�,	
,�
�,�

���������#�!+�,	
��
-,�,��%,�,�,,,,,�,��� � $���+�
A	*..�
4(3� (�
/ ����� ������������� ���
A	*..�!��� (�
/ ��� �1�������1� ��

'	*:�2��+���0�	

	�
���������
�����

�������

��CC6�,
4.*�

��������	
�����
������	��
��
�������	���
��
������
���	�����
����������������
����		���
����������������
�����
������		��
�
���
�
��

����������������������
�������� 	
��
����������



��������	
���
���������
����������	�
�����
������������������������������������������

+,-�'�.�)���/!*�
�0
��1�+
23
44
�)��
���������
������

	2�)
����
������

�����
*����!	*�56��7�446

���(4�)�
#�2�
��)�

��/��/�����/��/��
��/��/��#�(*	��<��C�	�

'	*:�2�����

�$���1�

#*��
���"��;�44����

��
$�� �����
��) ����*

����
 �����
�)���

��
$��
� $���

����
����
�����
 ���

���
�������������

�����,�
�����

���	&��������
'����	��

����
'$���(���
���

�����+��,=-�����"������!+�,	
�=
�,�

�$)������������#�!+�,	
�	
-,�,��%,�,�,	��,,-��� � $���+�%,�,�,	��,,-
��.
������ (�
/ ������ � :���
'*��..
����� (�
/ <
���� � :�������

�����������#�!+�,	
�=
-,�,��%,��=,,,,-����� � $���+�
��.
������ (�
/ ������ � :��
'*��..
����� (�
/ <
�� � :���

���������#�!+�,	
��
-,�,��%,��=,,,,-����� � $���+�

��	
2
������ (�
/ <
������ 1�������������� ���
�*C�4���� (�
/ <
1���� 1�������1����� ��
��.
������ (�
/ ������� �������������� ��

�����+���=	����"������!+�,	
,�
�,�

�$)������������#�!+�,�
,�
-,�,��%,�,�,�-	,,���� � $���+�
	�,-��0,-
��.
������ (�
/ ����� � :�����
'*��..
����� (�
/ <
��� � :������

�����������#�!+�,�
,�
-,�,��%,�,�,,,,=	���� � $���+�
��.
������ (�
/ ����� � :��
'*��..
����� (�
/ <
�1� � :���

���������#�!+�,�
,=
-,�,��%,�,�,,,,=	���� � $���+�

��	
2
������ (�
/ <
������ 1�������������� ��
�*C�4���� (�
/ <
����� 1�����1������� ��
��.
������ (�
/ ���1��� �������������� ��

'	*:�2��+���0�	

	�
���������
�����

�������

��CC6�,
4.*�

��������	
�����
������	��
��
�������	���
��
������
���	�����
����������������
����		���
����������������
�����
������		��
�
���
�
��

����������������������
�������� 	
��
����������



��������	
���
���������
����������	�
�����
������������������������������������������

+,-�'�.�)���/!*�
�0
��1�+
23
44
�)��
���������
������

	2�)
����
������

�����
*����!	*�56��7�446

���(4�)�
#�2�
��)�

��/��/�����/��/��
��/��/��#�(*	��<��C�	�

'	*:�2�����

�$���1�

#*��
���"��;�44����

��
$�� �����
��) ����*

����
 �����
�)���

��
$��
� $���

����
����
�����
 ���

���
�������������

�����,=
,����

���	&��������
'����	��

����
'$���(���
���

�����+��,,,	=���"������!+�,	
�,
�,�

�����������#�!+�,�
,�
-,�,��%,��,,,,,,	=��� � $���+�
#�)
�������� (�
/ ������ � :����

���������#�!+�,�
,�
-,�,��%,��,,,,,,	=��� � $���+�
#�)
�������� (�
/ ����� �1����������� ��

�����$)������#�!+�,�
,�
-,�,��%,��,,,,,,	=��� � $���+�
#�)
�������� (�
/ ����� �1����������� ��� �� ��

�����+���=-����"������!+�,	
,�
�,�

�����������#�!+�,	
=,
-,�,��%,�,�,,,,=-���� � $���+�
#�)
�������� (�
/ ������ � :����

���������#�!+�,	
=,
-,�,��%,�,�,,,,=-���� � $���+�
#�)
�������� (�
/ ���� �1����������� 1�

�����$)������#�!+�,	
=,
-,�,��%,�,�,,,,=-���� � $���+�
#�)
�������� (�
/ ����� �1������������ 1� ��� ��

'	*:�2��+���0�	

	�
���������
�����

�������

��CC6�,
4.*�

��������	
�����
������	��
��
�������	���
��
������
���	�����
����������������
����		���
����������������
�����
������		��
�
���
�
��

����������������������
�������� 	
��
����������



��������	
���
���������
����������	�
�����
������������������������������������������

+,-�'�.�)���/!*�
�0
��1�+
23
44
�)��
���������
������

	2�)
����
������

�����
*����!	*�56��7�446

���(4�)�
#�2�
��)�

��/��/�����/��/��
��/��/��#�(*	��<��C�	�

'	*:�2�����

�$���1�

#*��
���"��;�44����

��
$�� �����
��) ����*

����
 �����
�)���

��
$��
� $���

����
����
�����
 ���

���
�������������

�����,	����

���	&��������
'����	��

����
'$���(���
���

�����+��,,,		���"������!+�,	
�,
�,�

�����������#�!+�,�
,�
-,�,��%,��,,,,,,		��� � $���+�
#�)
�����1 (�
/ ���� � :���

���������#�!+�,�
,�
-,�,��%,��,,,,,,		��� � $���+�
#�)
�����1 (�
/ ���� �������������� 11

�����$)������#�!+�,�
,�
-,�,��%,��,,,,,,		��� � $���+�
#�)
�����1 (�
/ ����� �������������� �1 �� ��

�����+���=-����"������!+�,	
,�
�,�

�����������#�!+�,	
=,
-,�,��%,�,�,,,,=-���� � $���+�
#�)
�����1 (�
/ ����� � :����

���������#�!+�,	
=,
-,�,��%,�,�,,,,=-���� � $���+�
#�)
�����1 (�
/ ����� �������������� 1�

�����$)������#�!+�,	
=,
-,�,��%,�,�,,,,=-���� � $���+�
#�)
�����1 (�
/ ����� �������������� 1� ���� ��

'	*:�2��+���0�	

	�
���������
�����

�������

��CC6�,
4.*�

��������	
�����
������	��
��
�������	���
��
������
���	�����
����������������
����		���
����������������
�����
������		��
�
���
�
��

����������������������
�������� 	
��
����������



��������	
���
���������
����������	�
�����
������������������������������������������

+,-�'�.�)���/!*�
�0
��1�+
23
44
�)��
���������
������

	2�)
����
������

�����
*����!	*�56��7�446

���(4�)�
#�2�
��)�

��/��/�����/��/��
��/��/��#�(*	��<��C�	�

'	*:�2�����

�$���1�

#*��
���"��;�44����

��
$�� �����
��) ����*

����
 �����
�)���

��
$��
� $���

����
����
�����
 ���

���
�������������

�����,�����

���	&��������
'����	��

����
'$���(���
���

�����+��,,,	����"������!+�,	
�,
�,�

�����������#�!+�,	
-,
-,�,��%,��,,,,,,	���� � $���+�
��	*��
����� (�
/ ����� � :���1

���������#�!+�,	
-,
-,�,��%,��,,,,,,	���� � $���+�
��	*��
����� (�
/ ����� 1������������ ���

�����$)������#�!+�,	
-,
-,�,��%,��,,,,,,	���� � $���+�
��	*��
����� (�
/ ����� 1������������� ��� � ��

�����+���=-����"������!+�,	
,�
�,�

�����������#�!+�,	
-,
-,�,��%,�,�,,,,=-���� � $���+�
��	*��
����� (�
/ ����1 � :���

���������#�!+�,	
-,
-,�,��%,�,�,,,,=-���� � $���+�
��	*��
����� (�
/ ����� 1������������� 1�

�����$)������#�!+�,	
-,
-,�,��%,�,�,,,,=-���� � $���+�
��	*��
����� (�
/ ����1 1������������� ��� �� ��

'	*:�2��+���0�	

	�
���������
�����

�������

��CC6�,
4.*�

��������	
�����
������	��
��
�������	���
��
������
���	�����
����������������
����		���
����������������
�����
������		��
�
���
�
��

����������������������
�������� 	
��
����������



��������	
���
���������
����������	�
�����
������������������������������������������

+,-�'�.�)���/!*�
�0
��1�+
23
44
�)��
���������
������

	2�)
����
������

�����
*����!	*�56��7�446

���(4�)�
#�2�
��)�

��/��/�����/��/��
��/��/��#�(*	��<��C�	�

'	*:�2�����

�$���1�

#*��
���"��;�44����

��
$�� �����
��) ����*

����
 �����
�)���

��
$��
� $���

����
����
�����
 ���

���
�������������

�����,�
,����

���	&��������
'����	��

����
'$���(���
���

�����+���-,�-���"������!+�,	
--
�,�

�$)������������#�!+�,	
--
-,�,��%,�,�,	��,,���� � $���+�%,�,�,	��,,�
$	
�
�� (�
/ ����� � :1����

�����"��)���������#�!+�,	
--
-,�,��%,�,�,	��,,-��� � $���+�%,�,�,	��,,-
$	
�
�� (�
/ ������� ���������� ������ ��

�����������#�!+�,	
--
-,�,��%,�--,,,,,�-��� � $���+�
$	
�
�� (�
/ ����1� � :���

���������#�!+�,	
--
-,�,��%,�--,,,,,�-��� � $���+�
$	
�
�� (�
/ ������� 1������������ ���

'	*:�2��+���0�	

	�
���������
�����

�������

��CC6�,
4.*�

��������	
�����
������	��
��
�������	���
��
������
���	�����
����������������
����		���
����������������
�����
������		��
�
���
�
��

����������������������
�������� 	
��
����������



��������	
���
���������
����������	�
�����
������������������������������������������

+,-�'�.�)���/!*�
�0
��1�+
23
44
�)��
���������
������

	2�)
����
������

�����
*����!	*�56��7�446

���(4�)�
#�2�
��)�

��/��/�����/��/��
��/��/��#�(*	��<��C�	�

'	*:�2�����

�$���1�

#*��
���"��;�44����

� �)������������

$3��	�.�4�.�*C��
��)�;	*���3�����46�
2�4���.�
�0�*;��3
.�)����.���5�	��23�2I�)��0�
�.��2*�(4
��2��4
�
�.�	�2�
��)�;	*��
�3��24
�����
�6�	�.�4�.����*	��C*����3��2*�(4
��2��4
�
�.��((��	�
��C*4)�*���3
.�(�0���

� �)�������
����$���� �����
�
 ������� ��
$������
 ��������
�$���1���� �����-&+ -������&��	�2��C4��+���	
�4��"
4�K�A	��. ����1�0/4 ��� ��
�$���1���� 
��
�*�6�����1 
��
�*�6 ������0/4 ��� �
�$���1���� ��)�
�������1 ��)�
�� �����1�0/4 ��� �
�$���1���� �34*	
)��������� �34*	
)� ����0/4 ���� ���
�$���1���� �*((�	�����1 �*((�	 ������0/4 ��� ��
�$���1����  ��)�����1  ��) ������0/4 ��� ���
�$���1���� <
�	*0����<"��<"���<�&'
������ <
�	���/<
�	
���< ������0/4 ���� ��
�$���1���� ��4;��������� ��4;��� ����0/4 ���� ���
�$���1���� $������+����� $*��4��
..*4��)��*4
). �����0/4 �� 1��
�$���1���� $3�44
�������1 $3�44
�� �������0/4 ��� �

� �)������������

$3��	�.�4�.�*C��
��)�;	*���3�����46�
2�4���.�
�0�*;��3
.�)����.���5�	��23�2I�)��0�
�.��2*�(4
��2��4
�
�.�	�2�
��)�;	*��
�3��24
�����
�6�	�.�4�.����*	��C*����3��2*�(4
��2��4
�
�.��((��	�
��C*4)�*���3
.�(�0���

� �)�������
����$���� �����
�
 ������� ��
$������
 ��������

'	*:�2��+���0�	

	�
���������
�����

�������

��CC6�,
4.*�

��������	
�����
������	��
��
�������	���
��
������
���	�����
����������������
����		���
����������������
�����
������		��
�
���
�
��

����������������������
�������� 	
��
��	�������



��������	
���
���������
����������	�
�����
������������������������������������������

+,-�'�.�)���/!*�
�0
��1�+
23
44
�)��
���������
������

	2�)
����
������

�����
*����!	*�56��7�446

���(4�)�
#�2�
��)�

��/��/�����/��/��
��/��/��#�(*	��<��C�	�

'	*:�2�����

�$���1�

#*��
���"��;�44����

��	��'���
%
����������%
�
	
���

� +��3*)�C4��I�2*����
���
*���$3���..*2
���)����3*)�C4��I�2*���
�.��3����	0������46��������	�(*	��C4��4���4�
� &.�
����)���4�����
��46���)���2��)������4���4�4�..��3����3��#�(*	�
�0� 
�
���# ����)�0	����	��3���*	��D��4��*��3��

+��3*)�����2�
*�� 
�
���+� ���$3���.�	�*;��3
.�)����.3*�4)�C���5�	���3����3
.�)����
.�*;�4
�
��)�	�4
�C
4
�6�
�� #�.�4��
.�0	����	��3���.��(4��)���2�
*��4
�
��C���4�..��3���.����)�	�(*	�
�0�4
�
��
�&� �����*�3
03�4���4.�*;����46���
���3��.��(4����3��+�/+���2�42�4��
*��)*�.��*��(	*�
)���.�;�4�.(
I��	�2*��	6�


�;*	���
*�������!4��I��(
I��� ����
���� $3�	��5�.��*�+�/+������46B�)�5
�3��3
.�C��23�)����*�
�.�;;
2
����.��(4���*4����������!4��I��(
I�/!4��I��(
I��

��(4
2����
' &.�
����)����
����(*..
C4��2*�2���	��
*����&+'���
� #�.�4��
.�4�..��3����3��.��(4��)���2�
*��4
�
��

#�4��
���'�	2�����
;;�	��2����


��46���<"$��&$&�$&�����*	��C*����3��	�(*	�
�0�4
�
��*	�+� ��
;�+� �
.�.(�2
;
�)���

'	*:�2��+���0�	

	�
���������
�����

�������

��CC6�,
4.*�

��������	
�����
������	��
��
�������	���
��
������
���	�����
����������������
����		���
����������������
�����
������		��
�
���
�
��

����������������������
�������� 	
��
��
�������



��������	
���
���������
����������	�
�����
������������������������������������������

+,-�'�.�)���/!*�
�0
��1�+
23
44
�)��
���������
������

	2�)
����
������

�����
*����!	*�56��7�446

���(4�)�
#�2�
��)�

��/��/�����/��/��
��/��/��#�(*	��<��C�	�

'	*:�2�����

�$���1�

#*��
���"��;�44����

�����(����� ���$�����

���� ! �����" ����� ����( ����

	�
���������
�����

</
,���	 </
&����� ���4��
M,���	 M&'
�����

M,���	 M&'
�����1��
..
M,���	 M&'
�����1
M,���	 M&'
��������
..
M,���	 M&'
������
M,���	 M&'
������
M,���	�+�����

;�"��������;<��3����"�������	�
������������������
�
����������	�
������������������
�����������
�����������������
������������
��
����

���	�����
�������"���
��������
����
���
�


�
��
��������������

�$�� �������!���� ��� ���


	�
�����������
�� $�
����	�����������
�=������;�"�������
�=54���������
������#
)�	�$	�
4�<*	�3���&�	�3��
�6��+"������

+��3*)�'�	;*	��)� 
�$+��������
���(4�.� �$���1�������$���1����

+��3*)�'�	;*	��)� &'
�������+"�
���(4�.� �$���1�������$���1����

+��3*)�'�	;*	��)� &'
�������+"�
���(4�.� �$���1�������$���1����

+��3*)�'�	;*	��)� &'
�������+"�
���(4�.� �$���1�������$���1����

+��3*)�'�	;*	��)� &'
�����+"�
���(4�.� �$���1�������$���1����

+��3*)�'�	;*	��)� &'
�����+"�
���(4�.� �$���1�������$���1����

+��3*)�'�	;*	��)� &'
�������+"�
���(4�.� �$���1�������$���1����

'	*:�2��+���0�	

	�
���������
�����

�������

��CC6�,
4.*�

��������	
�����
������	��
��
�������	���
��
������
���	�����
����������������
����		���
����������������
�����
������		��
�
���
�
��

����������������������
�������� 	
��
����������



��������	
���
���������
����������	�
�����
������������������������������������������

+,-�'�.�)���/!*�
�0
��1�+
23
44
�)��
���������
������

	2�)
����
������

�����
*����!	*�56��7�446

���(4�)�
#�2�
��)�

��/��/�����/��/��
��/��/��#�(*	��<��C�	�

'	*:�2�����

�$���1�

#*��
���"��;�44����

	�
�����������
����������� ��;<�������
�=%%%�����;�"�������
�=����
11��#
��	.
)��'�	I5�6���,�.����2	�����*���
������

+��3*)�'�	;*	��)� &'
�������!
���(4�.� �$���1����

'	*:�2��+���0�	

	�
���������
�����

�������

��CC6�,
4.*�

��������	
�����
������	��
��
�������	���
��
������
���	�����
����������������
����		���
����������������
�����
������		��
�
���
�
��

����������������������
�������� 	
��
����������

















Te
st

A
m

er
ic

a
V

er
si

on
6/

29
10

9
C

H
A

IN
O

F
C

U
ST

O
D

Y
FO

R
M

P
ag

e
1

of
2

I Ii ,

.v
.
''
''
''v

v
v
.

C
lie

nt
N

am
e/

A
dd

re
ss

:
P

ro
je

ct
:

\
A

N
A

LY
S

IS
R

E
Q

U
IR

E
D

M
W

H
-A

rc
ad

ia
B

oe
in

g-
S

S
FL

N
P

D
E

S
61

8
M

ic
hi

lli
nd

a
A

ve
,S

ui
te

20
0

R
ou

tin
e

O
ut

fa
ll

01
0

A
rc

ad
ia

,
C

A
91

00
7

G
R

A
B

Fi
el

d
re

ad
in

gs
:

S
to

rm
w

at
er

at
B

ui
ld

in
g

20
3

Q
Te

st
A

m
er

ic
a

C
on

ta
ct

:
Jo

se
ph

D
oa

k
Te

m
p

of
=

S
lf

5
:i

,
w

pH
=

(.
8G

I

P
ro

je
ct

M
an

ag
er

:
B

ro
nw

yn
K

el
ly

P
ho

ne
N

um
be

r:
~ co co

Ti
m

e
of

re
ad

in
gs

=
,N

t
~'

iA
<.

11
(6

26
)

56
8-

66
91

:::. Q
)

0"
7:

Ys
-

S
am

pl
er

:
fi-

I.S
y}

vv
l1

'
t'
-,

Fa
x

N
um

be
r:

(/
) <1
l ~

(6
26

)
56

8-
65

15
(!J

S
am

pl
e

S
am

pl
e

C
on

ta
in

er
#o

f
S

am
pl

in
g

oil

D
es

cr
ip

tio
n

M
at

rix
Ty

pe
C

on
t.

D
at

el
Ti

m
e

Pr
es

er
va

tiv
e

B
ot

tle
1/

6
C

om
m

en
ts

O
ut

fa
ll

01
0

W
1L

A
m

be
r

2
¥

-S
-.

lo
/(

,)
H

el
1A

,1
B

X
0'

1'
:

Y'
S-

/
...•.

.• ~
/

V
N

J
/

\} ~
JO

/'\
••/

\.
\\
,~

7
:/

Th
es

e
S

am
pl

es
ar

e
th

e
G

ra
b

P
or

tio
n

of
O

ut
fa

ll
01

0
fe

lt
hi

s
st

O
Jf

l1
ev

en
t.

0.
.-

;0
:;:

;;
.

.-
/

R
el

in
qu

is
he

d
B

y
fy

-~
-'
.J

O
Id

D
at

el
Ti

m
e:

I~~
':r~

-IO
Tu

rn
-a

ro
un

dt
im

e:
(C

he
ck

)
-

~~
{lJ

'vtU
24

H
ou

r.
__

72
H

ou
r

__
10

D
ay

:
__

_

48
H

ou
r"

__
5

D
ay

:
__

N
or

m
al

:~

R
er

!e
d

B
y

~
D

at
el

Ti
m

e:

R7
;:p

,~~
f{D
at

el
Ti

m
e:

J",
~J

.
-0

Vr
;

11-
:l

(j
«/£

";1
0

/7
;3

0
S

am
pl

ei
nl

J'
(C

he
ck

)

~
11/

/fIJ
"l

ll/
.fIV

V
IY

--
"/0

In
ta

ct
:

__
_

O
n

Ic
e:

R
e

nq
ui

sh
ed

Ef;
i1

fI/
D

at
el

Ti
m

e:
R

ec
ei

ve
d

B
y

D
at

el
Ti

m
e:

D
at

a
R

eq
ui

re
m

en
ts

:(C
he

ck
)

N
o

Le
ve

lI
V

:_
_

A
liL

ev
el

IV
__

_
N

P
D

E
S

Le
ve

lI
V

V

I I I II I! I I , ! I' I

<)
vtf

]
21



Te
st

A
m

er
ic

a
V

er
si

on
6/

29
/0

9
C

H
A

IN
O

F
C

U
ST

O
D

Y
FO

R
~

P
ag

e
2

of
2

C
lie

nt
N

am
e/

A
dd

re
ss

:
P

ro
je

ct
:

A
N

A
LY

S
IS

R
E

Q
U

IR
E

D
M

W
H

-A
rc

ad
ia

B
oe

in
g-

S
S

FL
N

P
D

E
S

.0
"

-g
~~

61
8

M
ic

hi
lli

nd
a

A
ve

,S
ui

te
20

0
R

ou
tin

e
O

ut
fa

ll
01

0
a-

D
~
~
A
.
\
S

:J
0

0
"
-

..

A
rc

ad
ia

,
C

A
91

00
7

G
SM

P&
81

"1
!!

.
I-

M
0"

a-
0

8
,
-
-
:
:
0
00

:J
S

to
rm

w
at

er
at

B
ui

ld
in

g
20

3
-0

0
0
1
0

0
0

--
...

.
•

"-
0>

c
tS

l!
)o

_
-0

Te
st

A
m

er
ic

a
C

on
ta

ct
:

Jo
se

ph
D

oa
k

D
Qi

8q
E

0
C

f)
co

~(
")

::
l~

en
~

cn
O

O
"c

:"
-

D
(
0
0
)
0
)
«
$
"
"
:

C
f)

(i
j

O
~
-
"
-
O

Qi
<ll

Ci
Cf

)
co

::>
O
l

en
C

om
m

en
ts

c
z

<ll
••

C\
J

••
"-

(i
j

::2:
O

J
N

.--
::O

"N
0"

0
Qi

P
ro

je
ct

M
an

ag
er

:
B

ro
nw

yn
K

el
ly

P
ho

ne
N

um
be

r:
<ll

c
0

qc
ri

E~
q

::2:
:0

0
z

88
.2

8;
(6

26
)

56
8-

66
91

~
<.l

+
"0

II-
{

c~
11

(i
j

(")
0
l
~
1
J
~
0
l

<ll
<ll

0
:W

~C
I:

oo
;:

::
>

S
am

pl
er

:
Fa

x
N

um
be

r:
>

"0
(5

0
z

R
~~

.•
.t<A

,.
<.l

c
C.

I-
g~

("
)

(J
)

(6
26

)
56

8-
65

15
<ll

~
d

<i
:~

~
(J

)
CI

:_
0

(J
)E

~~
ch

0
_

S
am

pl
e

sa
m

pl
e

--
C

O
nt

ai
ne

r
sa

m
pl

in
g

-I
-

0
C

f)
.C

f)
(J

):
:l
E

.-
0

~
t-
..

G\
C'

A~
#0

1
~o
;

-
e~

o~
o

D
es

cr
ip

tio
n

M
at

rix
Ty

pe
C

on
t.

D
at

el
Ti

m
e

P
re

se
rv

at
iv

e
B

ol
lle

#
~I

0
0

0
o

O
J

l-
I-

<!
JI

-O
CI

:'
<;

f"
I-

I
O

ut
fa

ll
01

0
W

lL
P

ol
y

1
~

~
>

S
'~

""
()

H
N

0 3
2A

X
o~

:
"'.

5,
-

O
ut

fa
ll

01
0

D
up

W
lL

P
ol

y
1

H
N

0 3
2B

X

O
ut

fa
ll

01
0

W
lL

A
m

be
r

2
N

on
e

3A
,3

B
X

O
ut

fa
ll

01
0

W
50

0
m

L
P

ol
y

2
N

on
e

4A
,4

B
X

O
ut

fa
ll

01
0

W
50

0
m

L
P

ol
y

1
N

on
e

5
X

2.
5

G
al

C
ub

e
1

N
on

e
6A

U
nf

ilt
er

ed
an

d
un

pr
es

el
V

ed
O

ut
fa

ll
01

0
W

X
an

al
ys

is
50

0
m

lA
m

be
r

1
N

on
e

6B

O
nl

y
te

st
if

fir
st

or
se

,.
:,
,"

.U
IY

'W
"
O

ev
en

s
0

th
e

ye
ar

O
ut

fa
ll

01
0

W
lL

P
ol

y
1

N
on

e
8

X
Fi

ne
rw

/in
24

hr
s

of
re

ce
ip

ta
tl

ab

.
Co
~
A

~
C

O
C

P
ag

e
2

of
2

ar
e

tl)
e

81
!"

"p
S9

ile
sa

m
pl

es
fo

r
O

ut
fa

ll
01

0
fo

r
th

is
st

or
m

ev
en

t.
Th

es
e

m
us

t
be

ad
de

d
to

th
e

sa
~e

w
or

k
gr

de
r

fo
r

C
O

C
P

ag
e

1
of

2
fo

r
O

ut
fa

ll
01

0
fo

r
th

e
sa

m
e

ev
en

t.
Z2

he
d

B
y

y_
S;-

"'.,
L

0
~

U
D

at
el

Ti
m

e:

']f;
~

.iJ
A

D"
orr

im
,

Tu
rn

-a
ro

un
d

tim
e:

(C
he

ck
)

";
J~

Icf;
fAJ

24
H

ou
r:

__
72

H
ou

r:
__

10
D

ay
:

__
_

"
....•

1~
/r

rv
r'

l/
Y

-j
-l

i
48

H
ou

r:
__

5
D

ay
:

-
-

N
or

m
al

:
~

ffid
By

.q
D

,•
•m

m
,

R
ec

te
d

B
y\

...
-{

It
D

at
el

Ti
m

e:

~L
~'

~I
;/

{:
.r:

J~
S

am
pl

e
I~

:'
(C

he
ck

)

,I(
;tl

f
~,

""
77

.S
lO

In
ta

ct
:

__
_

O
n

Ic
e:

~
R

el
~q

ui
sh

ed
B

y
({

7
D

at
el

Ti
m

e:
R

ec
ei

ve
d

B
y

D
at

el
Ti

m
e:

D
at

a
R

eq
ui

re
m

en
ts

:(
C

he
ck

)

N
o

Le
ve

lI
V

:
__

A
li

Le
ve

lI
V

: -
-
-

N
P

D
E

S
Le

ve
lI

V
:~

e
~

S-V
'6(

~1



TestAmerica St. Louis

F0D070524 1 of 17



TestAmerica St. Louis

F0D070524 2 of 17



TestAmerica St. Louis

F0D070524 3 of 17



TestAmerica St. Louis

F0D070524 4 of 17



TestAmerica St. Louis

F0D070524 5 of 17



TestAmerica St. Louis

F0D070524 6 of 17



TestAmerica St. Louis

F0D070524 7 of 17



TestAmerica St. Louis

F0D070524 8 of 17



TestAmerica St. Louis

F0D070524 9 of 17



TestAmerica St. Louis

F0D070524 10 of 17



TestAmerica St. Louis

F0D070524 11 of 17



TestAmerica St. Louis

F0D070524 12 of 17



TestAmerica St. Louis

F0D070524 13 of 17



TestAmerica St. Louis

F0D070524 14 of 17



TestAmerica St. Louis

F0D070524 15 of 17



TestAmerica St. Louis

F0D070524 16 of 17



TestAmerica St. Louis

F0D070524 17 of 17



APPENDIX G 

Section 7 

Outfall 010, BMP Effectiveness, April 5, 2010 

Test America Analytical Laboratory Reports 



THIS PAGE LEFT INTENTIONALLY BLANK



��������	
���
���������
����������	�
�����
������������������������������������������

 
!"#
$"#%�#&'"#$
'	�(�	�)��*	� +,-�'�.�)���/!*�
�0

��1�+
23
44
�)��
���������
������

	2�)
����
������

�����
*���!	*�56��7�446 ��8(4�)��

����#�2�
��)��
�..��)��

��/�9/��
��/�9/��
��/��/��������

��������	
��	��
���
�
����
����������
���������
����
������	��
��
�������	���
��
������
���	�����
�������������	��������
���������
���������
�

����������������������������
�
��
������	����	�����
�����
����������
������		����	�����	������������
��������
�
�
����
���������	����

�
���
������
������
��������
��������������
���������
������������
��	����������
����������
�����	������������
�������������
���	���
�������
�����
����		���
���������������������
������		��
�
���
�
��

����������������������
��������������������������
�������������������	���������

��������
����	����
����
���������
���
�������
���������
�
��������
����������������������	�����

'	*:�2���!+'�&;;�2�
����..�����
!+'�&;;�2�
����..

<& 
'�=����1�
����4
;*	�
��& 
'=��������� 
��=���9���
>�=
>������<?�=�
��9��

������������������� ��
��!�"#��"� !�"$��%���!��&�"$

�$����9��� ����&���� ,���	

#��
�5�)�!6�

'	*:�2��+���0�	

!'()�*'+,-.�"+/,0'

�������

����6�,
4.*���*	�-���3�	��4�		

������	�
����



��������	
���
���������
����������	�
�����
������������������������������������������

+,-�'�.�)���/!*�
�0
��1�+
23
44
�)��
���������
������

	2�)
����
������

�����
*����!	*�56��7�446

��8(4�)�
#�2�
��)�

��/�9/��
��/�9/��#�(*	��<�8��	�

'	*:�2�����

�$����9

!+'�&;;�2�
����..�����
!+'�&;;�2�
����..

�
�0.12)' �')345

$.)'�
�6)+.-)'5

$.)'
�0.127'5

$,18),40�
�.-)4+

" ��9� "��
$.).

'8.1,(,'+(%.)-3
�')4+),0*
�,*,)

�.*)1'
�'(81)

�$��
�,*,)

�.*)1'�"$+�"!$,:,��,���,�,���������	
��
�
��)�
���*������+��*���

������� �
.(4�2�8��� �����1� ,���<
 ��/��/�� ��/��/���</


�
�)�����+����, ,��,���,�,���������	
��
�
��)�
���*������+���*��

��!����� 
�$+������ �����19 �"�� ��/�9/�� ��/��/�����

'	*:�2��+���0�	

�������
��
��
#���

����
��

����6�,
4.*���*	�-���3�	��4�		

��������	
�����
������	��
��
�������	���
��
������
���	�����
����������������
����		���
����������������
�����
������		��
�
���
�
��

����������������������
�������� ��������
����



��������	
���
���������
����������	�
�����
������������������������������������������

+,-�'�.�)���/!*�
�0
��1�+
23
44
�)��
���������
������

	2�)
����
������

�����
*����!	*�56��7�446

��8(4�)�
#�2�
��)�

��/�9/��
��/�9/��#�(*	��<�8��	�

'	*:�2�����

�$����9

!+'�&;;�2�
����..�����
!+'�&;;�2�
����..

���$�� %����
��)�
���*

����� %�#��
�)�&�

���$��
��$
��

'��(
'��(
%����� �)�

�)�
%�������
����

�*+�,�*�(�

�-��.+��/%�*0�'(������

�
�

'$
��(��
�-�%

/
��1+��,��232���4�

���!+�,2��2��,�

�$)���
�����
��5�!+�,2��2�6,�,���,��232���)��� ��$
��+����, ,��,�
���.
�6 0/22<
����� �����</
 ���9 ��

'	*:�2��+���0�	

�������
��
��
#���

����
��

����6�,
4.*���*	�-���3�	��4�		

��������	
�����
������	��
��
�������	���
��
������
���	�����
����������������
����		���
����������������
�����
������		��
�
���
�
��

����������������������
�������� ������
�
����



��������	
���
���������
����������	�
�����
������������������������������������������

+,-�'�.�)���/!*�
�0
��1�+
23
44
�)��
���������
������

	2�)
����
������

�����
*����!	*�56��7�446

��8(4�)�
#�2�
��)�

��/�9/��
��/�9/��#�(*	��<�8��	�

'	*:�2�����

�$����9

!+'�&;;�2�
����..�����
!+'�&;;�2�
����..

�����'��%��������*������*���+*�

#�4��
���'�	2�����
;;�	��2��)�


��46���<"$��&$&�$&�����*	���*����3��	�(*	�
�0�4
8
��*	�+� ��
;�+� �
.�.(�2
;
�)�*�

'	*:�2��+���0�	

�������
��
��
#���

����
��

����6�,
4.*���*	�-���3�	��4�		

��������	
�����
������	��
��
�������	���
��
������
���	�����
����������������
����		���
����������������
�����
������		��
�
���
�
��

����������������������
�������� ��������
����



��������	
���
���������
����������	�
�����
������������������������������������������

+,-�'�.�)���/!*�
�0
��1�+
23
44
�)��
���������
������

	2�)
����
������

�����
*����!	*�56��7�446

��8(4�)�
#�2�
��)�

��/�9/��
��/�9/��#�(*	��<�8��	�

'	*:�2�����

�$����9

!+'�&;;�2�
����..�����
!+'�&;;�2�
����..

(�
��(��
������$��

�

-��1�! -
�
�4 *��
� (
��(�
��


�������
��
��
#���

,���	
�$+������
,���	�
.(4�2�8���

����������������������������	�
������������������
�
����������	�
������������������
�����������
�����������������
������������
��
����

���	�����
�����������
��������
����
���
�


�
��
��������������

'	*:�2��+���0�	

�������
��
��
#���

����
��

����6�,
4.*���*	�-���3�	��4�		

��������	
�����
������	��
��
�������	���
��
������
���	�����
����������������
����		���
����������������
�����
������		��
�
���
�
��

����������������������
�������� ��������
����



~
(,

'
\

(b
.~

~
,V

)

V
<;

~\

Pa
ge

1
of

1

C
om

m
en

ts

~1
"0

03
0

5
A

N
A

LY
S

IS
R

E
Q

U
IR

E
D

x~ ~ C/
)

_<
C

C
•

Q
)
O

EC
/)

.-
C/

)
"C

~

~
c
~

"C
.2

t--
Q)
ro

O
l

~
•.

.•
O

l
~-

..-
C

C
,

Q
)
Q
)
t
-
-

o.
t.>

t-
-

U
lC

O
l

:
J
O
M

C
/
)
O
O

C
H

A
IN

O
F

C
U

ST
O

D
Y

FO
R

M
P

ro
je

ct
:

B
oe

in
g

B
M

P
Ef

fe
ct

iv
en

es
s

M
on

ito
rin

g
Pr

og
ra

m

P
ho

ne
N

um
be

r:
(6

26
)

56
8-

66
91

Fa
x

N
um

be
r:

(6
26

)
56

8-
65

15

S
am

pl
in

g
P

re
se

rv
at

iv
e

B
ot

tle
.

D
at

el
Ti

m
e

#

4/
5/

10
-0

94
5

N
on

e
1

S
am

pl
er

:
R

ic
k

B
an

ag
a

D
el

M
ar

C
on

ta
ct

:
Jo

e
D

oa
k

P
ro

je
ct

M
an

ag
er

:
B

ro
nw

yn
K

el
ly

S
am

pl
e

S
am

pl
e

C
on

ta
in

er
#

of
D

es
cr

ip
tio

n
M

at
rix

Ty
pe

C
on

t.

01
0

E
FF

-1
W

P
ol

y-
50

0m
L

1

Te
st

Am
er

ic
a

V
er

si
on

6/
29

/0
9

C
lie

nt
N

am
e/

A
dd

re
ss

:
M

W
H

-P
as

ad
en

a
61

8
M

ic
hi

lin
da

A
ve

A
rc

ad
ia

,
C

A
90

01
7

f-
5
--

.,
)0

1
0

D
at

el
Ti

m
e:

P
er

ch
lo

ra
te

O
nl

y
72

H
ou

rs
_

M
et

al
s

O
nl

y
72

H
ou

rs
_

Tu
rn

ar
ou

nd
Ti

m
e:

(c
he

ck
)

24
H

ou
rs

5
D

ay
s

_
X
_
_

N
or

m
al

10
D

ay
s

48
H

ou
rs

72
H

ou
rs

(fs;
.{~

I~
~c

J
D

at
el

Ti
m

e:
.

'/;
/r

io
I)

.~
~

')Z
)

D
at

el
Ti

m
e:

I
II

D
at

el
Ti

m
e:

'1
-';

-(
4

Il:
-~

l()
D

at
el

Ti
m

e:

S
am

pl
e

In
te

gr
ity

:
(C

he
ck

)
In

ta
ct

O
n

le
e.

X

5V
'~

rt
~~



APPENDIX G 

Section 8 

Arroyo Simi, May 12, 2010 

MECX Data Validation Report 



THIS PAGE LEFT INTENTIONALLY BLANK



DATA VALIDATION REPORT 

Boeing SSFL NPDES 

SAMPLE DELIVERY GROUP: ITE1178 

Prepared by 

MECX, LP 
12269 East Vassar Drive 

Aurora, CO 80014 



Project: SSFL NPDES 
DATA VALIDATION REPORT SDG: ITE1178 

 1 Revision 0

I.  INTRODUCTION 

 Task Order Title: Boeing SSFL NPDES 
 Contract Task Order: 1261.100D.00 
 Sample Delivery Group: ITE1178 
 Project Manager: B. Kelly 
 Matrix: Water 
 QC Level: IV 
 No. of Samples: 1 
 No. of Reanalyses/Dilutions: 0 
 Laboratory: TestAmerica-Irvine 

Table 1.  Sample Identification 

Client ID Laboratory ID 
Sub-

Laboratory ID
Matrix Collected Method

Arroyo Simi
FP

ITD0278 01 N/A WATER
5/12/2010

12:00:00 PM
EPA 200.7, SM2340B, 525.2

II. Sample Management 

No anomalies were observed regarding sample management.  The temperature at which the 
samples in this SDG were received was not noted by the laboratory; however, the samples were 
noted to have been received on ice, three hours after collection.  According to the case narrative 
for this SDG, the samples were received intact and properly preserved, if applicable.  The COCs 
were appropriately signed and dated by field and/or laboratory personnel.  Custody seals were 
intact.  If necessary, the client ID was added to the sample result summary by the reviewer. 



Project: SSFL NPDES 
DATA VALIDATION REPORT SDG: ITE1178 

 2 Revision 0

Data Qualifier Reference Table 

Qualifier Organics Inorganics 

U The analyte was analyzed for, but was 
not detected above the reported sample 
quantitation limit. The associated value 
is the quantitation limit or the estimated 
detection limit for dioxins or PCB 
congeners.

The material was analyzed for, but 
was not detected above the level of 
the associated value.  The 
associated value is either the 
sample quantitation limit or the 
sample detection limit.  The 
associated value is the sample 
detection limit or the quantitation 
limit for perchlorate only. 

J The analyte was positively identified; the 
associated numerical value is the 
approximate concentration of the 
analyte in the sample. 

The associated value is an 
estimated quantity. 

N The analysis indicates the presence of 
an analyte for which there is 
presumptive evidence to make a 
"tentative identification." 

Not applicable. 

NJ The analysis indicates the presence of 
an analyte that has been "tentatively 
identified" and the associated numerical 
value represents its approximate 
concentration.

Not applicable. 

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

The material was analyzed for, but 
was not detected.  The associated 
value is an estimate and may be 
inaccurate or imprecise. 

R The data are unusable.  The sample 
results are rejected due to serious 
deficiencies in the ability to analyze the 
sample and to meet quality control 
criteria.  The presence or absence of 
the analyte cannot be verified. 

The data are unusable.  The 
sample results are rejected due to 
serious deficiencies in the ability to 
analyze the sample and to meet 
quality control criteria.  The 
presence or absence of the analyte 
cannot be verified. 



Project: SSFL NPDES 
DATA VALIDATION REPORT SDG: ITE1178 

 3 Revision 0

Qualification Code Reference Table 

Qualifier  Organics Inorganics 

H Holding times were exceeded. Holding times were exceeded. 
S Surrogate recovery was outside QC 

limits.
The sequence or number of 
standards used for the calibration 
was incorrect 

C Calibration %RSD or %D was 
noncompliant.

Correlation coefficient is <0.995. 

R Calibration RRF was <0.05. %R for calibration is not within control 
limits.

B Presumed contamination as indicated 
by the preparation (method) blank 
results.

Presumed contamination as indicated 
by the preparation (method) or 
calibration blank results. 

L Laboratory Blank Spike/Blank Spike 
Duplicate %R was not within control 
limits.

Laboratory Control Sample %R was 
not within control limits. 

Q MS/MSD recovery was poor or RPD 
high.

MS recovery was poor. 

E Not applicable. Duplicates showed poor agreement. 
I Internal standard performance was 

unsatisfactory.
ICP ICS results were unsatisfactory. 

A Not applicable. ICP Serial Dilution %D were not 
within control limits. 

M Tuning (BFB or DFTPP) was 
noncompliant.

Not applicable. 

T Presumed contamination as indicated 
by the trip blank results. 

Not applicable. 

+ False positive – reported compound 
was not present.

Not applicable. 

- False negative – compound was 
present but not reported. 

Not applicable. 

F Presumed contamination as indicated 
by the FB or ER results. 

Presumed contamination as indicated 
by the FB or ER results. 

$ Reported result or other information 
was incorrect.

Reported result or other information 
was incorrect. 

? TIC identity or reported retention time 
has been changed. 

Not applicable.
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Qualification Code Reference Table Cont. 

D The analysis with this flag should not 
be used because another more 
technically sound analysis is 
available.

The analysis with this flag should not 
be used because another more 
technically sound analysis is 
available.

P Instrument performance for 
pesticides was poor. 

Post Digestion Spike recovery was 
not within control limits. 

DNQ The reported result is above the 
method detection limit but is less than 
the reporting limit. 

The reported result is above the 
method detection limit but is less than 
the reporting limit. 

*II, *III Unusual problems found with the 
data that have been described in 
Section II, "Sample Management," or 
Section III, "Method Analyses."  The 
number following the asterisk (*) will 
indicate the report section where a 
description of the problem can be 
found.

Unusual problems found with the 
data that have been described in 
Section II, "Sample Management," 
or Section III, "Method Analyses."
The number following the asterisk 
(*) will indicate the report section 
where a description of the problem 
can be found. 
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III. Method Analyses 

A. EPA METHOD 200.7—Metals  

Reviewed By:  P. Meeks 
Date Reviewed:  June 23, 2010 

The sample listed in Table 1 for these analyses was validated based on the guidelines outlined in 
the MECX Data Validation Procedure for Metals (DVP-5, Rev. 0 and DVP-21, Rev. 0), EPA 
Methods 200.7 and SM2340B, and the National Functional Guidelines for Inorganic Data Review 
(7/02).

 Holding Times:  The analytical holding time, six months for ICP metals, was met. 

 Tuning:  Not applicable to these analyses. 

 Calibration:  Calibration criteria were met.  One magnesium CCV recovery was above the 
control limit; at 127%; therefore, magnesium detected in the sample was qualified as 
estimated, “J.”  All remaining initial and continuing calibration recoveries were within 90-
110% for the ICP.  CRI recoveries were within the control limits of 70-130%. 

 Blanks:  Method blanks and CCBs had no applicable detects. 

 Interference Check Samples:  Recoveries were within the control limits of 80-120%.  There 
were no target compounds present in the ICSA solution at concentrations indicative of 
matrix interference. 

 Blank Spikes and Laboratory Control Samples:  Recoveries were within method-
established QC limits. 

 Laboratory Duplicates:  No laboratory duplicate analyses were performed on the sample in 
this SDG. 

 Matrix Spike/Matrix Spike Duplicate:  No MS/MSD analyses were performed on the sample 
in this SDG.  Method accuracy was evaluated based on LCS results. 

 Serial Dilution:  No serial dilution analyses were performed on the sample in this SDG. 

 Internal Standards Performance:  Not applicable to these analyses. 

 Sample Result Verification:  Calculations were verified and the sample results reported on 
the sample result summary were verified against the raw data.  No transcription errors or 
calculation errors were noted.  When the sample results were qualified and the reviewer 
was able to clearly determine bias, detected results were qualified as either “J+” or “J-“; 
otherwise, bias was not indicated in the qualification.  Any detects between the method 
detection limit and the reporting limit were qualified as estimated, “J,” and coded with 
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“DNQ,” in order to comply with the NPDES permit.  Reported nondetects are valid to the 
MDL.

 Field QC Samples:  Field QC samples were evaluated, and if necessary, qualified based 
on method blanks and other laboratory QC results affecting the usability of the field QC 
data.  Any remaining detects were used to evaluate the associated site samples.  
Following are findings associated with field QC samples: 

o Field Blanks and Equipment Rinsates:  This SDG had no identified field blank or 
equipment rinsate samples. 

o Field Duplicates:  There were no field duplicate samples identified for this SDG. 

B. EPA METHOD 525.2/625—Semivolatile Organic Compounds (SVOCs) 
Diazinon and Chlorpyrifos 

Reviewed By:  P. Meeks 
Date Reviewed:  June 23, 2010 

The sample listed in Table 1 for this analysis was validated based on the guidelines outlined in the 
MECX Data Validation Procedure for Semivolatile Organics (DVP-3, Rev. 0), EPA Method 625,
EPA Method 525.2, and the National Functional Guidelines for Organic Data Review (10/99).

 Holding Times:  The sample was extracted 26 hours after collection which exceeds the 
“immediate” holding time for diazinon; therefore, nondetected diazinon in the sample was 
qualified as estimated, “UJ.”  The sample was analyzed within 40 days of extraction.

 GC/MS Tuning:  The DFTPP tunes met the method abundance criteria.  The sample was 
analyzed within 12 hours of the DFTPP injection time. 

 Calibration:  Calibration criteria were met.  The initial calibration %RSDs were 30% and 
RRFs were 0.05.  The second source ICV had %Ds less than 20%.  The CCV RRFs 
were 0.05 and the CCV %Ds were 30%.

 Blanks:  The method blank had no detects for chlorpyrifos or diazinon above the MDL.   

 Blank Spikes and Laboratory Control Samples:  LCD/LCSD recoveries and RPDs were 
within the laboratory-established control limits.

 Surrogate Recovery:  Surrogate recoveries were within laboratory-established QC limits.   

 Matrix Spike/Matrix Spike Duplicate:  No MS/MSD analyses were performed on the sample 
in this SDG.  Method accuracy and precision were evaluated based on LCS/LCSD results. 
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 Field QC Samples:  Field QC samples were evaluated, and if necessary, qualified based 
on method blanks and other laboratory QC results affecting the usability of the field QC 
data.  Any remaining detects were used to evaluate the associated site samples.  
Following are findings associated with field QC samples: 

o Field Blanks and Equipment Rinsates:  This SDG had no identified field blank or 
equipment rinsate samples. 

o Field Duplicates:  There were no field duplicate samples identified for this SDG. 

 Internal Standards Performance:  The internal standard area counts and retention times 
were within the control limits established by the continuing calibration standards:
-50%/+100% for internal standard areas and ±30 seconds for retention times.

 Compound Identification:  Compound identification was verified.  The laboratory analyzed 
for diazinon and chlorpyrifos by method 525.2. 

 Compound Quantification and Reported Detection Limits:  Compound quantification was 
verified.  The reporting limits were supported by the low point of the initial calibration and 
the laboratory MDLs.

 System Performance:  Review of the raw data indicated no problems with system 
performance.



Validated Sample Result Forms ITE1178

Analysis Method EPA 200.7
Sample Name Arroyo Simi-FP

Analyte CAS No Result 
Value

Result 
Units

Lab
Qualifier

RL MDL

Matrix Type: Water

Sample Date: 5/12/2010 12:00:00 PMLab Sample Name: ITE1178-01

Validation
Qualifier

Validation
Notes

Validation Level: IV

Calcium 7440-70-2 230 mg/l0.10 0.050

Magnesium 7439-95-4 70 mg/l0.020 0.012 J C

Analysis Method EPA 525.2
Sample Name Arroyo Simi-FP

Analyte CAS No Result 
Value

Result 
Units

Lab
Qualifier

RL MDL

Matrix Type: Water

Sample Date: 5/12/2010 12:00:00 PMLab Sample Name: ITE1178-01

Validation
Qualifier

Validation
Notes

Validation Level: IV

Chlorpyrifos 2921-88-2 ND ug/l1.0 0.010 U

Diazinon 333-41-5 ND ug/l0.25 0.10 UJ H

Analysis Method SM2340B
Sample Name Arroyo Simi-FP

Analyte CAS No Result 
Value

Result 
Units

Lab
Qualifier

RL MDL

Matrix Type: Water

Sample Date: 5/12/2010 12:00:00 PMLab Sample Name: ITE1178-01

Validation
Qualifier

Validation
Notes

Validation Level: IV

Hardness (as CaCO3) 850 mg/l0.33 0.17

Friday, June 25, 2010 Page 1 of 1
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APPENDIX G 

Section 9 

Arroyo Simi, May 12, 2010 

Test America Analytical Laboratory Report 
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APPENDIX G 

Section 10 

May 17th, 2010 

Aquatic Bioassay & Consulting Bioassessment Report 
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Date: June 23rd, 2010 

To: Bronwyn Kelly 
 Senior Geologist  

MWH Americas, Inc. 
618 Michillinda Ave., Suite 200 
Arcadia, CA 91007 

From: Scott Johnson 
 Director of Environmental Programs 
 Aquatic Bioassay and Consulting Laboratories 
 29 N. Olive St. 
 Ventura, CA 93001 

RE: BIOASSESSMENT SAMPLING FOR THE BOEING COMPANY AT THE SANTA 
SUSANA FIELD LABORATORY (2010) 

The Bioassessment Sampling and Analysis Plan for The Boeing Company at the Santa Susana 
Field Laboratory (SSFL) specifies that spring/summer bioassessment sampling occur from four to 
six weeks following the last major storm event of the 2010 rain season. This time period was 
established by, and is included in, the state-wide bioassessment protocols established by the State 
of California’s Surface Water Ambient Monitoring Program (SWAMP 2007). Flowing water 
through a stream reach over this period of time is necessary for the aquatic benthic 
macroinvertebrate (BMI) community that might reside there to become established and ensures 
that valid BMI samples will be collected.  

The last storm to generate flow occurred on March 11th, 2010, when 0.65 inches of rain fell on the 
SSFL property. Discharges from Outfalls 1, 5 and 6 stopped within a week of this rain event 
based on site visits by Boeing staff. On May 17th, 2010 Scott Johnson visited each of these 
outfalls and confirmed that these sites were dry and that valid BMI samples could not have been 
collected (see photos).  

As specified in the Sampling and Analysis plan, bioassessment sampling at the SSFL may occur 
during the fall if the groundwater extraction treatment system (GETS) is completed as planned 
and is discharging into Bell Canyon Creek. If discharge to the Creek does not begin at least four 
weeks prior to the end of the fall season, sampling will begin during the spring/summer season of 
2011 following the last major storm of that rain season.  

If you have any questions regarding this memo or future sampling plans please contact me 
directly. 

Sincerely, 

Scott Johnson 
Director of Environmental Programs 
805 643 5621 x 11 



Photos taken downstream and upstream of each permitted discharge point from the SSFL 
property.  

Outfall 1, downstream Outfall 1, upstream 

Outfall 5, downstream Outfall 5, upstream 

Outfall 6, downstream Outfall 6, upstream 
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