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Table A4-1.  Summary of  Sample Types, Numbers, and Chemical Analyses. 

Sample Type
Number of Individual 
Samples for Analysisa

Chemical Analysesb

Metals SVOCs
PCB 

Aroclors
PCB 

Congeners
Chlorinated Dioxins 
Pesticides TPH /Furans Cyanidec Sulfide Ammonia

TCLP 
Analytesd Othere

Surface Water and Leachate Chemistry
Site Surface Water for MET 11 11 11 11 11 11 11 4 1 11 11 11
MET Elutriatef 22 22 22 22 22 22 22 8 2 22 22 22
SBLT Leachateg 44 44 44 44 44 44 44 16 4 44 44 44
TCLP Leachate 11 11

Total: 88

Bulk Sediment Chemistry
MET/SBLT 11 11 11 11 11 11 11 4 1 11 11 11
TCLP 11 11

Total: 22

Notes:
a Field QC samples not included; see Table B2-2.  
b See FSP Table 4-2 for details about MET/SBLT bulk sediment samples and analyses.  See FSP Table 4-4 for details about surface water, MET/SBLT elutriate, and TCLP leachate samples and analyses.
c MET/SBLT bulk sediment samples will be analyzed for total cyanide as shown in FSP Table 4-2. Surface water, MET/SBLT elutriate, and TCLP leachate samples will be analyzed for total, amenable, and free 
cyanide as shown in FSP Table 4-4.
d TCLP bulk sediment and leachates will be analyzed for the full list of TCLP analytes.  See Tables A6-5 and A6-6 for the list of analytes for TCLP bulk sediment and leachate, respectively.
e TOC, total solids, grain size, and specific gravity will be analyzed in all MET/SBLT bulk sediment samples. TSS, TDS, TOC and DOC will be analyzed in all surface water samples and MET elutriate samples; 
SBLT leachate samples will be analyzed for TDS and DOC only.
f These 11 MET elutriate samples will be analyzed for both total and dissolved constituents to yield 22 samples for the laboratory. Concentrations derived from filtered aliquots (for metals) and centrifuged aliquots 
(for organic compounds) will be reported by the laboratory as dissolved concentrations per the MET method.
g Eleven SBLT tests yield a total of 44 leachate samples (i.e., four leachate samples per SBLT test), which will be analyzed for dissolved constituents.

MET - modified elutriate test
PCB - polychlorinated biphenyl
SBLT - sequential batch leachate test
SVOC - semivolatile organic compound
TCLP - toxicity characteristic leaching procedure
TPH - total petroleum hydrocarbons
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Table A4-2.  Project Team Contact Information.
Name Project Role Phone Fax Email

EPA Region 10
Chip Humphrey Project Manager 503-326-2678 503-326-3399 humphrey.chip@epa.gov
Eric Blischke Project Manager 503-326-4006 503-326-3399 blischke.eric@epamail.epa.gov
Dana Davoli Human health risk assessment 206-553-2135 206 553-0119 davoli.dana@epa.gov
Joe Goulet Ecological risk assessment 206-553-6692 206 553-0119 goulet.joe@epa.gov
Ginna Grepo-Grove Quality Assurance Manager 206-553-1632 206-553-8210 Grepo-Grove.Gina@epamail.epa.gov

Lower Willamette Group
Jim McKenna (Port of Portland) Co-Chairman 503-944-7325 503-944-7353 mckenj@portptld.com
Bob Wyatt (Northwest Natural) Co-Chairman 503-226-4211 x5425 503-273-4815 rjw@nwnatural.com

LWG Common Consultants
Gene Revelas (Integral) CERCLA Coordinator 360-705-3534 360-705-3669 grevelas@integral-corp.com

Nick Varnum (Integral) Sampling and Analysis Coordinator and Field 
QA Manager 503-284-5545 x12 503-284-5755 nvarnum@integral-corp.com

Joss Moore (Integral) Field Coordinator 503-284-5545 x17 503-284-5755 jmoore@integral-corp.com
Ross Pickering (Anchor) Field Task Leader 206-287-9130 206-287-9131 rpickering@anchorenv.com
Maja Tritt (Integral) Chemistry QA Manager 206-230-9600 x21 206-230-9601 mtritt@integral-corp.com
Tom Schulz (Integral) Database Administrator 360-705-3534 360-705-3669 tschulz@integral-corp.com

Chemical Laboratories
Sue Dunnihoo (ARI) Laboratory Project Manager 206-695-6207 206-621-7523 sued@arilabs.com
Dave Mitchell (ARI) Laboratory QA Manager 206-695-6205 206-621-7523 davem@arilabs.com
Greg Salata (CAS) Laboratory Project Manager 800-695-7222 ext. 07 360-636-1068 gsalata@caslab.com
Lee Wolf (CAS) Laboratory QA Manager 800-695-7222 ext. 07 360-636-1068 lwolf@caslab.com
Martha Maier (Vista) Laboratory Project Manager 916-673-1520 916-673-0106 mmaier@vista-analytical.com
Rose Harrelson (Vista) Laboratory QA Manager 916-673-1520 916-673-0106 rharrelson@vista-analytical.com
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Table A6-1.  Laboratory Methods for Sediment Samples.

Analysis Sediment Type Laboratory Sample Preparation Quantitative Analysis
Protocol Procedure Protocol Procedure

Conventional Analyses
Total solids MET/SBLT ARI -- -- EPA 160.3/SM 2540B-97 Gravimetric
Grain size MET/SBLT ARI -- -- ASTM/PSEP 1986 Sieve and pipette method
Total organic carbon MET/SBLT ARI Plumb 1981 Acid pretreatment EPA 9060/Plumb  1981 Combustion
Specific gravity MET/SBLT ARI -- -- ASTM D-854 Gravimetric
Total sulfides MET/SBLT ARI PSEP Distillation EPA 376.2/SM 4500-S2 D-00/F-00 Colorimetric
Ammonia MET/SBLT ARI Plumb 1981 Potassium chloride extraction EPA 350.1M Colorimetric
Cyanide MET/SBLT ARI SM 4500-CN-B Acid distillation SM 4500-CN-E Colorimetric

Metals
Aluminum, antimony, arsenic, cadmium, chromium, 
copper, lead, nickel, silver, zinc MET/SBLT ARI EPA 3050 Strong acid digestion EPA 6010B and/or EPA 200.8 ICP/AES and/or ICP/MS

Arsenic, barium, cadmium, chromium, lead, selenium, 
silver TCLP ARI EPA 3050 Strong acid digestion EPA 6010B ICP/AES 

Mercury All ARI EPA 7471A Acid digestion/oxidation EPA 7471A CVAA

Petroleum Hydrocarbons
Diesel- and residual-range organics MET/SBLT ARI NWTPH-Dx Sovent extraction NWTPH-Dx GC/FID

Organochlorine Pesticides/ 
Hexachlorobenzene/Hexachlorobutadiene

All ARI EPA 3550C Sonication extraction EPA 8081A GC/ECD

EPA 3610B Alumina cleanup
EPA 3660B Sulfur cleanup

Polycyclic Aromatic Hydrocarbons/Phthalate Esters MET/SBLT ARI EPA 3550C Sonication extraction EPA 8270D-SIM GC/MS-SIM

EPA 3640A Gel permeation chromatography 
(optional)

Semivolatile Organic Compounds MET/SBLT ARI EPA 3550C Sonication extraction EPA 8270D-PSEP GC/MS

EPA 3640A Gel permeation chromatography 
(optional)

Semivolatile Organic Compounds TCLP ARI EPA 3550C Sonication extraction EPA 8270D GC/MS

EPA 3640A Gel permeation chromatography 
(optional)

Chlorinated Phenols MET/SBLT ARI EPA 3550C Sonication extraction EPA 8041 GC/ECD
EPA 8041 Diazomethane derivitization

PCB Aroclors MET/SBLT ARI EPA 3550C Sonication extraction EPA 8082 GC/ECD
EPA 3665A Sulfuric acid cleanup
EPA 3630C Silica gel cleanup (optional)
EPA 3660B Sulfur cleanup

Volatile Organic Compounds TCLP ARI EPA 5035 Closed-system purge and trap EPA 8260C GC/MS

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 1 of 2



LWG
Lower Willamette Group

Portland Harbor RI/FS
Round 2 Quality Assurance Project Plan Addendum 11: 

Sediment Chemical Mobility Testing
August 4, 2008

DRAFT

Table A6-1.  Laboratory Methods for Sediment Samples.

Analysis Sediment Type Laboratory Sample Preparation Quantitative Analysis
Protocol Procedure Protocol Procedure

Chlorinated Herbicides TCLP ARI EPA 8151A Solvent extraction EPA 8151A GC/ECD
Esterification

PCB Congenersa MET/SBLT Vista EPA 1668A Soxhlet/Dean Stark extraction EPA 1668A HRGC/HRMS
Sulfuric acid cleanup
Silica column cleanup

Chlorinated Dioxins and Furans MET/SBLT Vista EPA 1613B Soxhlet/Dean Stark extraction EPA 1613B HRGC/HRMS
Sulfuric acid cleanup

Silica/carbon column cleanup

Leaching Procedures
Modified Elutriate Test (MET ) MET ARI USACE 2003 Elutriate test NA NA
Sequential Batch Leachate Test (SBLT) SBLT ARI USACE 2003 Leaching test NA NA
Toxicity Characteristic Leaching Procedure (TCLP) TCLP ARI EPA 1311 Leaching test NA NA

Notes:
a Analysis will be completed for all 209 PCB congeners

ARI - Analytical Resources, inc. ICP/MS - inductively coupled plasma - mass spectrometry
ASTM - American Society for Testing and Materials MET - modified elutriate test
CVAA - cold vapor atomic absorption spectrometry PCB - polychlorinated biphenyl
EPA - U.S. Environmental Protection Agency PSEP - Puget Sound Estuary Program
GC/ECD - gas chromatography/electron capture detection SBLT - sequential batch leachate test
GC/FID - gas chromatography/flame ionization detection SIM - selected ion monitoring
GC/MS - gas chromatography/mass spectrometry SM - Standard Methods
HRGC/HRMS - high-resolution gas chromatography/high-resolution mass spectrometry TCLP - toxicity characteristic leaching procedure
ICP/AES - inductively coupled plasma/atomic emission spectrometry USACE - U.S. Army Corps of Engineers
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Table A6-2.  Laboratory Methods for Surface Water, MET Elutriate, SBLT Leachate, and TCLP Leachate Samples.

Analytes Sample Type Laboratory Sample Preparation Quantitative Analysis
Protocol Procedure Protocol Procedure

Conventional Analyses
Total suspended solids SW/MET/SBLT ARI EPA 160.2/SM 2540D-97 Filtration and drying EPA 160.2/SM 2540D-97 Balance
Total dissolved solids SW/MET/SBLT ARI EPA 160.1/SM 2540C-97 Filtration and drying EPA 160.1/SM 2540C-97 Balance
Total organic carbon SW/MET/SBLT ARI EPA 415.1/SM 5310B-00 Chemical oxidation EPA 415.1/SM 5310B-00 Infrared detector
Dissolved organic carbon SW/MET/SBLT ARI EPA 415.1/SM 5310B-00 Filtration, chemical oxidation EPA 415.1/SM 5310B-00 Infrared detector
Total sulfides SW/MET/SBLT ARI EPA 376.2/SM 4500-S2 D-00/F-00 Methyl Thymol Blue EPA 376.2/SM 4500-S2 D-00/F-00 Colorimetric
Ammonia SW/MET/SBLT ARI EPA 350.1M Automated Phenate EPA 350.1M Colorimetric
Total cyanide SW/MET/SBLT ARI SM 4500-CN-C Distillation SM 4500-CN-E Colorimetric
Amenable cyanide SW/MET/SBLT ARI SM 4500-CN-G Chlorination/distillation SM 4500-CN-E Colorimetric
Free cyanide SW/MET/SBLT CAS ASTM D4282 Microdiffusion ASTM D4282 Colorimetric

Metals ARI
Aluminum, antimony, arsenic, cadmium, 
chromium, copper, lead, nickel, silver, zinc SW/MET/SBLT EPA 3010/EPA 200.8 Acid digestion EPA 6010B/EPA 200.8 ICP/AES - ICP/MS

Arsenic, barium, cadmium, chromium, lead, 
selenium, silver TCLP EPA 3010 Acid digestion EPA 6010B ICP/AES 

Mercury All EPA 7470A Acid digestion/oxidation EPA 7470A CVAA

Petroleum Hydrocarbons ARI
Diesel- and residual-range organics SW/MET/SBLT NWTPH-Dx Sovent extraction NWTPH-Dx GC/FID

PCB Aroclors SW/MET/SBLT ARI EPA 3510C Separatory funnel extraction EPA 8082 GC/ECD
EPA 3665A Sulfuric acid cleanup
EPA 3630C Silica Gel cleanup
EPA 3660B Sulfur cleanup

Organochlorine Pesticides All ARI EPA 3510C Separatory funnel extraction EPA 8081A GC/ECD
EPA 3630C Silica Gel cleanup
EPA 3660B Sulfur cleanup

Polycyclic Aromatic Hydrocarbons SW/MET/SBLT ARI EPA 3520C Continuous liquid-liquid extraction EPA 8270D-SIM GC/MS-SIM

EPA 3630C Silica gel cleanup

Phthalate Esters SW/MET/SBLT ARI EPA 3520C Continuous liquid-liquid extraction EPA 8270D-SIM GC/MS-SIM

EPA 3630C Silica gel cleanup

Semivolatile Organic Compounds TCLP ARI
EPA 3520C Continuous liquid-liquid extraction EPA 8270D GC/MS

Chlorinated Phenols SW/MET/SBLT ARI EPA 3510C Separatory funnel extraction EPA 8041 GC/ECD
EPA 8041 Diazomethane derivitization

Volatile Organic Compounds TCLP ARI EPA 5035 Purge and trap EPA 8260C GC/MS

Chlorinated Herbicides TCLP ARI EPA 8151A Solvent extraction EPA 8151A GC/ECD
Esterification
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Table A6-2.  Laboratory Methods for Surface Water, MET Elutriate, SBLT Leachate, and TCLP Leachate Samples.

Analytes Sample Type Laboratory Sample Preparation Quantitative Analysis
Protocol Procedure Protocol Procedure

Chlorinated Dioxins and Furans SW/MET/SBLT Vista EPA 1613B Layered Acid/Base/SiO3 column EPA 1613B HRGC/HRMS

Florisil® cleanup
Carbon/Celite clean-up column
1% deactivated basic Alumina

PCB Congenersa SW/MET/SBLT Vista EPA 1668A Florisil® cleanup EPA 1668A HRGC/HRMS
Extract fractionation

Layered Acid/Base SiO3 Alumina

Notes:
a Analysis will be completed for all 209 PCB congeners

ARI - Analytical Resources, Inc. ICP/MS - inductively coupled plasma - mass spectrometry
CAS - Columbia Analytical Services, Inc. MET - modified elutriate test
CVAA - cold vapor atomic absorption spectrometry PCB - polychlorinated biphenyl
EPA - U.S. Environmental Protection Agency SBLT - sequential batch leachate test
GC/ECD - gas chromatography/electron capture detection SIM - selected ion monitoring
GC/FID - gas chromatography/flame ionization detection SW- site surface water
GC/MS - gas chromatography/mass spectrometry SM - Standard Methods
HRGC/HRMS - high-resolution gas chromatography/high-resolution mass spectrometry TCLP - toxicity characteristic leaching procedure
ICP/AES - inductively coupled plasma/atomic emission spectrometry Vista - Vista Analytical Laboratory
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Table A6-3.  Parameters, Method Reporting Limits, and Detection Limits for MET/SBLT Bulk Sediment 
Samples.

Analytes ACG
Project Limitsa Laboratory Limits

  MDL   MRL MDL   MRLb

Conventional Analyses
Total solids (percent of whole weight) * 0.01 0.01 0.01 0.01
Grain size (percent)c * 0.1 0.1 0.1 0.1
Total organic carbon (percent) * 0.02 0.05 0.0122 0.02
Total sulfides (mg/kg) * 0.1 0.2 0.068 1.0
Ammonia (mg/kg) * 0.05 0.1 0.004 0.1
Specific gravity * -- 0.01 -- 0.01

Metals, mg/kg dry wt
Aluminum * 0.5 2 2.84 5.0
Antimony * 0.03 0.05 0.01 0.2
Arsenic * 0.03 0.1 0.04 0.5
Cadmium * 0.008 0.02 0.02 0.2
Chromium * 0.04 0.2 0.12 0.5
Copper * 0.1 0.1 0.02 2.0
Lead * 0.02 0.05 0.36 1.0
Mercury * 0.006 0.02 0.005 0.05
Nickel * 0.05 0.2 0.16 0.50
Silver * 0.02 0.02 0.01 0.20
Zinc * 0.2 0.5 0.8 1.0

Petroleum Hydrocarbons, mg/kg dry wt
Diesel-Range Organics * 2.7 25 1.89 5
Residual-Range Organics * 4.5 100 3.27 10

Organochlorine Pesticides, µg/kg dry wt
2,4'-DDD * 0.11 0.2 0.921 2.0
2,4'-DDE * 0.12 0.2 0.917 2.0
2,4'-DDT * 0.070 0.2 1.261 2.0
4,4'-DDD 0.083 0.060 0.2 0.417 2.0
4,4'-DDE 0.0588 0.050 0.2 0.548 2.0
4,4'-DDT 0.0588 0.032 0.2 0.646 2.0
Aldrin 0.00038 0.075 0.2 0.394 1.0
alpha-BHC 0.001 0.13 0.2 0.298 1.0
beta-BHC 0.0036 0.15 0.2 0.754 1.0
delta-BHC * 0.028 0.2 0.404 1.0
gamma-BHC (Lindane) 0.005 0.075 0.2 0.410 1.0
alpha-Chlordane * 0.12 0.2 0.247 1.0
gamma-Chlordane * 0.032 0.2 0.356 1.0
Oxychlordane * 0.029 0.2 0.874 2.0
cis -Nonachlor * 0.036 0.2 1.133 2.0
trans -Nonachlor * 0.033 0.2 0.891 2.0
Dieldrin 0.0004 0.15 0.2 0.516 2.0
Endosulfan I 1.7 0.085 0.2 0.334 1.0
Endosulfan II * 0.10 0.2 0.501 2.0
Endosulfan sulfate * 0.040 0.2 0.734 2.0
Endrin 0.084 0.10 0.2 0.494 2.0
Endrin aldehyde * 0.027 0.2 1.111 2.0
Endrin ketone * 0.041 0.2 0.802 2.0
Heptachlor 0.0014 0.040 0.2 0.331 1.0
Heptachlor epoxide 0.0007 0.065 0.2 0.181 1.0
Methoxychlor 1.4 0.050 0.2 5.458 10
Toxaphene 0.0059 4.5 20 48.1 100
Hexachlorobenzene 0.33 0.040 0.2 0.225 1.0
Hexachlorobutadiene 0.6 0.065 0.2 0.415 1.0
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Table A6-3.  Parameters, Method Reporting Limits, and Detection Limits for MET/SBLT Bulk Sediment 
Samples.

Analytes ACG
Project Limitsa Laboratory Limits

  MDL   MRL MDL   MRLb

Hexachloroethane 2.0 0.075 0.2 -- 1.0
Mirex 0.056 0.032 0.2 1.22 2.0

PCB Aroclors, µg/kg dry wt
Aroclor 1016 * 1.6 10 1.12 10.0
Aroclor 1221 * 1.6 20 1.12 10.0
Aroclor 1232 * 1.6 10 1.12 10.0
Aroclor 1242 0.004 1.6 10 1.12 10.0
Aroclor 1248 0.004 1.6 10 1.33 10.0
Aroclor 1254 0.004 1.6 10 1.33 10.0
Aroclor 1260 0.004 1.6 10 1.33 10.0
Aroclor 1262 * 1.6 10 1.33 10.0
Aroclor 1268 * 1.6 10 1.33 10.0

Polycyclic Aromatic Hydrocarbons, µg/kg dry wt
Acenaphthene 72 0.23 5 1.80 5
Acenaphthylene * 0.24 5 1.74 5
Anthracene 360 0.47 5 1.35 5
Benz(a)anthracene 0.038 0.48 5 1.55 5
Benzo(a)pyrene 0.0038 0.14 5 1.62 5
Benzo(b)fluoranthene 0.038 0.25 5 3.80 5
Benzo(g,h,i)perylene * 0.64 5 1.41 5
Benzo(k)fluoranthene 0.38 0.15 5 2.39 5
Chrysene 3.8 0.25 5 1.90 5
Dibenz(a,h)anthracene 0.0038 0.59 5 1.93 5
Dibenzofuran 8.2 0.28 5 1.40 5
Fluoranthene 48 0.61 5 1.54 5
Fluorene 48 0.5 5 0.99 5
Indeno(1,2,3-cd)pyrene 0.038 0.16 5 1.05 5
Naphthalene 24 0.37 5 1.29 5
Phenanthrene * 0.75 5 1.49 5
Pyrene 36 0.37 5 1.56 5

Semivolatile Organic Compounds, mg/kg dry wt
Phthalate Esters

Bis(2-ethylhexyl) phthalate 3.4 1.7 200 11 20
Butylbenzyl phthalate 400 1.5 10 11.2 20
Dibutyl phthalate 204 2.6 10 12.4 20
Diethyl phthalate * 3.5 10 16.4 20
Dimethyl phthalate 20000 1.8 10 7.77 20
Di-n-octyl phthalate 40.9 1.2 10 8.34 20

Chlorinated Phenols
2-Chlorophenol 26 1.7 10 7.48 20
2,4-Dichlorophenol 16 1.8 10 40.9 100
2,4,5-Trichlorophenol 524 0.55 5 5.230 6.25
2,4,6-Trichlorophenol 1.8 0.39 5 2.566 6.25
2,3,4,5-Tetrachlorophenol 157 0.62 5 3.629 6.25
Tetrachlorophenol  (2,3,4,6 and 2,3,5,6 ) 157 0.3 5 4.279 6.25
Pentachlorophenol 0.58 0.14 5 4.171 6.25

Other Semivolatile Organic Compounds
1,2,4-Trichlorobenzene * 1.5 10 9.07 20
1,2-Dichlorobenzene 184 1.3 10 7.88 20
1,3-Dichlorobenzene * 1.6 10 7.45 20
1,4-Dichlorobenzene 2 1.9 10 7.36 20
2,4-Dimethylphenol * 5.5 50 14.8 20
2,4-Dinitrophenol * 36 200 110 200
2,4-Dinitrotoluene * 2.8 10 38.5 100
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Table A6-3.  Parameters, Method Reporting Limits, and Detection Limits for MET/SBLT Bulk Sediment 
Samples.

Analytes ACG
Project Limitsa Laboratory Limits

  MDL   MRL MDL   MRLb

2,6-Dinitrotoluene * 2.8 10 53.8 100
2-Chloronaphthalene * 3.6 10 7.96 20
2-Methylphenol 26 3.4 10 14.2 20
2-Nitroaniline * 2.7 20 76.2 100
2-Nitrophenol * 2.6 10 39.8 100
3,3’-Dichlorbenzidine * 3.7 100 48.8 100
3-Nitroaniline * 2.6 20 76.2 100
4,6-Dinitro-2-methylphenol * -- -- 84.0 200
4-Bromophenyl phenyl ether * 1.4 10 9.62 20
4-Chloro-3-methylphenol * 2.1 10 8.41 100
4-Chloroaniline * 2.1 10 34.7 100
4-Chlorophenyl-phenyl ether * 2 10 8.41 20
4-Methylphenol 26 2.9 10 12.8 20
4-Nitroaniline * 3.4 20 51.2 100
4-Nitrophenol * 30 100 66.2 100
Aniline * 1.5 20 -- 67
Azobenzene/ 1,2-Diphenylhydrazine 184 1.3 10 7.43 20
Benzoic Acid * 96 200 115 200
Benzyl alcohol * 3.7 10 14.5 20
Bis-(2-chloroethoxy) methane * 1.3 10 8.86 20
Bis-(2-chloroethyl) ether * 2.4 10 7.48 20
Bis(2-chloroisopropyl) ether * 1.2 10 7.98 20
Hexachlorobenzene 0.33 2.1 10 8.02 20
Hexachlorobutadiene 0.6 1.4 10 8.12 20
Hexachlorocyclopentadiene * 15 50 43.9 100
Hexachloroethane 2 2.2 10 7.20 20
Isophorone * 1.6 10 8.29 20
Nitrobenzene * 2 10 8.79 20
n-Nitrosodimethylamine 0.0073 6.1 50 35.0 100
n-Nitroso-di-n-propylamine 0.053 3.2 10 35.8 100
n-Nitrosodiphenylamine * 2.2 10 8.67 20
Phenol 3146 1.9 30 13.7 20

Chlorinated Dioxins and Furans, pg/g dry wtd

2,3,7,8-TCDD 0.0001 0.08 0.2 0.04 0.5
2,3,7,8-TCDF 0.001 0.09 0.2 0.05 0.5
1,2,3,7,8-PeCDD 0.01 0.36 0.5 0.09 2.5
1,2,3,7,8-PeCDF 0.01 0.25 0.5 0.11 2.5
2,3,4,7,8-PeCDF 0.01 0.16 0.5 0.08 2.5
1,2,3,4,7,8-HxCDD 0.09 0.27 0.5 0.09 2.5
1,2,3,6,7,8-HxCDD 9.4 0.62 0.5 0.16 2.5
1,2,3,7,8,9-HxCDD 0.001 0.50 0.5 0.09 2.5
1,2,3,4,7,8-HxCDF 0.001 0.30 0.5 0.12 2.5
1,2,3,6,7,8-HxCDF 0.0002 0.37 0.5 0.11 2.5
1,2,3,7,8,9-HxCDF 0.01 0.28 0.5 0.09 2.5
2,3,4,6,7,8-HxCDF 0.01 0.29 0.5 0.12 2.5
1,2,3,4,6,7,8-HpCDD 0.01 0.27 0.5 0.16 2.5
1,2,3,4,6,7,8-HpCDF 0.01 0.39 0.5 0.08 2.5
1,2,3,4,7,8,9-HpCDF 0.09 0.42 0.5 0.06 2.5
OCDD 0.09 1.55 1.0 0.84 5.0
OCDF 9.4 4.04 1.0 0.20 5.0
Total tetrachlorinated dioxins * -- -- -- --
Total pentachlorinated dioxins * -- -- -- --
Total hexachlorinated dioxins * -- -- -- --
Total heptachlorinated dioxins * -- -- -- --
Total tetrachlorinated furans * -- -- -- --
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Table A6-3.  Parameters, Method Reporting Limits, and Detection Limits for MET/SBLT Bulk Sediment 
Samples.

Analytes ACG
Project Limitsa Laboratory Limits

  MDL   MRL MDL   MRLb

Total pentachlorinated furans * -- -- -- --
Total hexachlorinated furans * -- -- -- --
Total heptachlorinated furans * -- -- -- --

PCB Congeners, pg/g dry wtd,e,f

Dioxin-like PCB congeners (WHO list)
PCB-77 10 1.08 5 0.28 5
PCB-81 10 1.02 5 0.22 5
PCB-105 10 0.92 5 0.35 5
PCB-114 2 0.73 5 0.30 5
PCB-118 (coelution with PCB 106) 10 2.14 5 0.72 5
PCB-123 10 0.86 5 0.41 5
PCB-126 0.01 0.63 5 0.22 5
PCB-156 2 0.82 5 0.57 5
PCB-157 2 0.55 5 0.27 5
PCB-167 100 0.49 5 0.41 5
PCB-169 0.1 0.77 5 0.35 5
PCB-170 * 0.41 5 0.29 5
PCB-180 * 0.68 5 0.32 5
PCB-189 10 0.29 5 0.35 5

187 Non-planar PCB congeners * 0.2 - 29 25 - 75 0.2 - 29 2.5-5
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Notes:
* A risk-based ACG has not been established.
a Project limits refer to Round 2 QAPP Addendum 10 (Integral  and Windward 2007) sediment values.
b The MRL is provided on a dry-weight basis and assumes 50% moisture in the samples.
  The MRL for project samples will vary with moisture content in the samples.
  The MRL generally represents the level of lowest calibration standard (i.e., the practical quantitation limit).
c Grain-size intervals will include the following:

Medium gravel Fine sand Very fine silt
Fine Gravel Very fine sand Clay, phi size 8-9
Very coarse sand Coarse silt Clay, phi size >9
Coarse sand Medium silt
Medium sand Fine silt

d Expected MDLs are shown.  MDLs for PCB congeners and dioxins and furans are sample-dependent and will 
vary from the indicated values.
e Results for the WHO PCB congeners will be reported to sample-specific MDLs.  Method modifications are 
described in Section B4.1 to improve detection limits if  PCBs 126 or 169 are not detected in sediment samples.
f Project limits refer to Round 2 QAPP Addendum 2 (Integral 2004b) sediment values.

ACG - analytical concentration goals
MDL - method detection limit
MRL - method reporting limit
PCB - polychlorinated biphenyl
WHO - World Health Organization
Green highlight used when previous MDL/MRL is less than MDL/MRL for chemical mobility study
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Table A6-4.  Parameters, Method Reporting Limits, and Detection Limits for Surface Water, MET Elutriate, and SBLT Leachate 
Samples.                      

Project Limitsa Laboratory Limits AWQC Criteria
Freshwater Water + 

Analytes   MDL   MRL MDL   MRLb CCC Organism

Conventional Analyses, mg/L
Total suspended solids -- -- -- 1.00 na na
Total dissolved solids -- -- -- 10.00 na na
Total organic carbon -- -- 0.147 1.50 na na
Dissolved organic carbon -- -- 0.147 1.50 na na
Total cyanide -- -- 0.001 0.005 0.0052 0.14
Amenable cyanide -- -- 0.001 0.005 na na
Free cyanide -- -- 0.003 0.01 na na
Total sulfides -- -- 0.026 0.05 0.002 na
Ammonia -- -- 0.004 0.01 na na

Metals, ug/L
Aluminum 0.3 1 2.96 20.00 87 na
Antimony 0.005 0.05 0.02 0.20 na 5.6
Arsenic 0.05 0.5 0.05 0.20 150 0.018
Cadmium 0.002 0.02 0.02 0.20 0.25 5
Chromium 0.02 0.2 0.03 0.50 74 100
Copper 0.01 0.1 0.11 0.50 9 1300
Lead 0.002 0.02 0.15 1.00 2.5 na
Mercury 0.02 0.2 0.005 0.10 0.77 na
Nickel 0.03 0.2 0.15 0.50 52 610
Silver 0.002 0.02 0.01 0.20 na na
Zinc 0.05 0.5 1.05 4.00 120 7400

Petroleum Hydrocarbons, ug/L
Diesel Range Organics (DRO) 2.7 25 6 25 na na
Residual Range Organics (RRO) 4.5 100 5.1 50 na na

Organochlorine Pesticides, ug/L
2,4'-DDD 0.00078 0.01 * 0.01 na na
2,4'-DDE 0.0016 0.01 * 0.01 na na
2,4'-DDT 0.00089 0.01 * 0.01 na na
4,4'-DDD 0.001 0.01 0.00154 0.01 na 0.00031
4,4'-DDE 0.00053 0.01 0.00211 0.01 na 0.00022
4,4'-DDT 0.0014 0.01 0.00226 0.01 0.001 0.00022
Aldrin 0.00083 0.01 0.00155 0.005 na 0.000049
alpha-BHC 0.0025 0.01 0.00165 0.005 na 0.0026
beta-BHC 0.00091 0.01 0.00154 0.005 na 0.0091
delta-BHC 0.00048 0.01 0.00177 0.005 na na
gamma-BHC (Lindane) 0.0014 0.01 0.00132 0.005 na 0.98
alpha-Chlordane 0.00058 0.01 0.00121 0.005 0.0043 0.0008
gamma-Chlordane 0.00029 0.01 0.00519 0.005 0.0043 0.0008
Oxychlordane 0.0032 0.01 * 0.01 na na
cis -Nonachlor 0.00093 0.01 * 0.01 na na
trans -Nonachlor 0.0013 0.01 * 0.01 na na
Dieldrin 0.00045 0.01 0.00165 0.01 0.056 0.000052
Endosulfan I 0.0005 0.01 0.00109 0.005 0.056 62
Endosulfan II 0.00094 0.01 0.00171 0.01 0.056 62
Endosulfan sulfate 0.00078 0.01 0.00113 0.01 na 62
Endrin 0.00049 0.01 0.00197 0.01 0.036 0.059
Endrin aldehyde 0.00068 0.01 0.00275 0.01 na 0.29
Endrin ketone 0.00062 0.01 0.00331 0.01 na na
Heptachlor 0.00048 0.01 0.00256 0.005 0.0038 0.000079
Heptachlor epoxide 0.0011 0.01 0.00168 0.005 0.0038 0.000039
Methoxychlor 0.0015 0.01 0.00892 0.05 na na
Toxaphene 0.14 0.5 * 0.5 0.002 0.00028
Hexachlorobenzene 0.0011 0.01 0.00208 0.005 na na
Hexachlorobutadiene 0.0067 0.01 0.00203 0.005 na na
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Table A6-4.  Parameters, Method Reporting Limits, and Detection Limits for Surface Water, MET Elutriate, and SBLT Leachate 
Samples.                      

Project Limitsa Laboratory Limits AWQC Criteria
Freshwater Water + 

Analytes   MDL   MRL MDL   MRLb CCC Organism

Hexachloroethane 0.0032 0.01 * 0.005 na na
Mirex 0.0012 0.01 * 0.01 0.001 na

PCB Aroclors, ug/Lc

    Total PCBs -- -- -- -- 0.014 0.000064
Aroclor 1016 0.012 0.2 0.002 0.01 na na
Aroclor 1221 0.054 0.4 0.002 0.01 na na
Aroclor 1232 0.028 0.2 0.002 0.01 na na
Aroclor 1242 0.019 0.2 0.002 0.01 na na
Aroclor 1248 0.025 0.2 0.0014 0.01 na na
Aroclor 1254 0.01 0.2 0.0014 0.01 na na
Aroclor 1260 0.0085 0.2 0.0014 0.01 na na
Aroclor 1262 0.016 0.2 0.0014 0.01 na na
Aroclor 1268 0.015 0.2 0.0014 0.01 na na

Polycyclic Aromatic Hydrocarbons, ug/L
Acenaphthene 0.0029 0.022 0.00173 0.01 na 670
Acenaphthylene 0.0022 0.0022 0.00225 0.01 na na
Anthracene 0.002 0.022 0.00173 0.01 na 8300
Benz(a)anthracene 0.0012 0.022 0.00195 0.01 na 0.0038
Benzo(a)pyrene 0.0023 0.022 0.00135 0.01 na 0.0038
Benzo(b)fluoranthene 0.0018 0.022 0.00165 0.01 na 0.0038
Benzo(g,h,i)perylene 0.0021 0.022 0.00273 0.01 na na
Benzo(k)fluoranthene 0.004 0.022 0.00358 0.01 na 0.0038
Chrysene 0.0015 0.022 0.00191 0.01 na 0.0038
Dibenz(a,h)anthracene 0.0014 0.022 0.00139 0.01 na 0.0038
Dibenzofuran 0.013 0.2 0.00247 0.01 na na
Fluoranthene 0.0026 0.022 0.00141 0.01 na 130
Fluorene 0.0028 0.022 0.00359 0.01 na 1100
Indeno(1,2,3-cd)pyrene 0.0023 0.022 0.00173 0.01 na 0.0038
Naphthalene 0.0035 0.022 0.00712 0.01 na na
Phenanthrene 0.0035 0.022 0.00249 0.01 na na
Pyrene 0.0024 0.022 0.00233 0.01 na 830

Semivolatile Organic Compounds, ug/L
Phthalate Esters

Bis(2-ethylhexyl) phthalate 0.27 2 0.194 0.2 na 1.2
Butylbenzyl phthalate 0.026 0.2 0.022 0.1 na 1500
Dibutyl phthalate 0.027 0.2 0.112 0.2 na 2000
Diethyl phthalate 0.026 0.2 0.083 0.1 na 17000
Dimethyl phthalate 0.013 0.2 0.023 0.1 na 270000
Di-n-octyl phthalate 0.032 0.2 0.046 0.1 na na

Chlorinated Phenols
2-Chlorophenol 0.015 0.5 0.189 1.0 na 81
2,4-Dichlorophenol 0.024 0.5 0.664 5.0 na 77
2,4,5-Trichlorophenol 0.025 0.5 0.076 0.25 na 1800
2,4,6-Trichlorophenol 0.037 0.5 0.072 0.25 na 1.4
2,3,4,5-Tetrachlorophenol NA NA 0.079 0.25 na na
Tetrachlorophenol  (2,3,4,6 and 2,3,5,6 ) NA NA 0.073 0.25 na na
Pentachlorophenol 0.029 0.96 0.071 0.25 19 0.27

Other Semivolatile Organic Compounds
1,2,4-Trichlorobenzene 0.016 0.2 0.196 1.0 na 35
1,2-Dichlorobenzene 0.015 0.2 0.198 1.0 na 420
1,3-Dichlorobenzene 0.011 0.2 0.165 1.0 na 320
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Table A6-4.  Parameters, Method Reporting Limits, and Detection Limits for Surface Water, MET Elutriate, and SBLT Leachate 
Samples.                      

Project Limitsa Laboratory Limits AWQC Criteria
Freshwater Water + 

Analytes   MDL   MRL MDL   MRLb CCC Organism

1,4-Dichlorobenzene 0.014 0.2 0.203 1.0 na 63
2,4-Dimethylphenol 0.32 2 0.303 1.0 na 380
2,4-Dinitrophenol 0.53 4 1.795 10.0 na 69
2,4-Dinitrotoluene 0.019 0.2 0.861 5.0 na 0.11
2,6-Dinitrotoluene 0.0088 0.2 1.049 5.0 na na
2-Chloronaphthalene 0.015 0.2 0.167 1.0 na 1000
2-Methylphenol 0.06 0.48 0.163 1.0 na na
2-Nitroaniline 0.015 0.2 0.670 5.0 na na
2-Nitrophenol 0.014 0.5 0.839 5.0 na na
3,3’-Dichlorbenzidine 0.43 2 1.114 5.0 na 0.021
3-Nitroaniline 0.23 1 0.754 5.0 na na
4,6-Dinitro-2-methylphenol 0.013 2 1.813 10.0 na 13
4-Bromophenyl phenyl ether 0.018 0.2 0.227 1.0 na na
4-Chloro-3-methylphenol 0.029 0.5 0.717 1.0 na na
4-Chloroaniline 0.017 0.2 0.893 5.0 na na
4-Chlorophenyl-phenyl ether 0.0084 0.2 0.164 1.0 na na
4-Methylphenol 0.051 0.5 0.117 1.0 na na
4-Nitroaniline 0.16 1 0.922 5.0 na na
4-Nitrophenol 0.54 2 0.898 5.0 na na
Aniline NA 1 0.115 1.0 na na
Azobenzene/ 1,2-Diphenylhydrazine NA NA 0.215 1.0 na na
Benzoic Acid 1.71 5 3.112 10.0 na na
Benzyl alcohol 0.43 4.8 0.876 5.0 na na
Bis-(2-chloroethoxy) methane 0.012 0.2 0.188 1.0 na na
Bis-(2-chloroethyl) ether 0.014 0.2 0.165 1.0 na 0.03
Bis(2-chloroisopropyl) ether 0.014 0.2 0.159 1.0 na 1400
Hexachlorobenzene 0.0037 0.012 0.208 1.0 na 0.00028
Hexachlorobutadiene 0.0043 0.012 0.236 1.0 na 0.44
Hexachlorocyclopentadiene 0.041 1 0.935 5.0 na 40
Hexachloroethane 0.019 0.2 0.267 1.0 na 1.4
Isophorone 0.0084 0.2 0.196 1.0 na 35
Nitrobenzene 0.0074 0.2 0.199 1.0 na 17
n-Nitrosodimethylamine 0.00026 0.002 0.709 5.0 na 0.00069
n-Nitroso-di-n-propylamine 0.032 0.2 0.751 5.0 na 0.005
n-Nitrosodiphenylamine 0.028 0.2 0.290 1.0 na 3.3
Phenol 0.02 0.48 0.137 1.0 na 21000

Chlorinated Dioxins and Furans, pg/Ld

2,3,7,8-TCDD na na 0.56 5 na na
2,3,7,8-TCDF na na 0.47 5 na na
1,2,3,7,8-PeCDD na na 0.86 25 na na
1,2,3,7,8-PeCDF na na 0.87 25 na na
2,3,4,7,8-PeCDF na na 0.71 25 na na
1,2,3,4,7,8-HxCDD na na 1.02 25 na na
1,2,3,6,7,8-HxCDD na na 0.91 25 na na
1,2,3,7,8,9-HxCDD na na 0.87 25 na na
1,2,3,4,7,8-HxCDF na na 0.66 25 na na
1,2,3,6,7,8-HxCDF na na 0.84 25 na na
1,2,3,7,8,9-HxCDF na na 1.30 25 na na
2,3,4,6,7,8-HxCDF na na 0.99 25 na na
1,2,3,4,6,7,8-HpCDD na na 1.19 25 na na
1,2,3,4,6,7,8-HpCDF na na 0.60 25 na na
1,2,3,4,7,8,9-HpCDF na na 0.56 25 na na
OCDD na na 1.87 50 na na
OCDF na na 4.20 50 na na
Total tetrachlorinated dioxins -- -- -- -- na na
Total pentachlorinated dioxins -- -- -- -- na na
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Table A6-4.  Parameters, Method Reporting Limits, and Detection Limits for Surface Water, MET Elutriate, and SBLT Leachate 
Samples.                      

Project Limitsa Laboratory Limits AWQC Criteria
Freshwater Water + 

Analytes   MDL   MRL MDL   MRLb CCC Organism

Total hexachlorinated dioxins -- -- -- -- na na
Total heptachlorinated dioxins -- -- -- -- na na
Total tetrachlorinated furans -- -- -- -- na na
Total pentachlorinated furans -- -- -- -- na na
Total hexachlorinated furans -- -- -- -- na na
Total heptachlorinated furans -- -- -- -- na na

PCB Congeners, pg/L
Dioxin-like PCB congeners (WHO list) na na

PCB-77 3.23 25 3.23 25 na na
PCB-81 3.11 25 3.11 25 na na
PCB-105 7.34 25 7.34 25 na na
PCB-114 3.49 25 3.49 25 na na
PCB-118 (coelution with PCB 106) 31.7 50 31.7 50 na na
PCB-123 2.40 25 2.40 25 na na
PCB-126 2.37 25 2.37 25 na na
PCB-156 2.90 25 2.90 25 na na
PCB-157 2.86 25 2.86 25 na na
PCB-167 2.17 25 2.17 25 na na
PCB-169 4.14 25 4.14 25 na na
PCB-189 2.56 25 2.56 25 na na

187 Non-planar PCB congeners 1.93 - 41.58 25 - 100 1.93 - 41.58 25 - 100 na na

Notes:
a Project limits are as provided for stormwater in Round 2 QAPP Addendum 8 (Integral 2007), except as noted.
b The MRL generally represents the level of lowest calibration standard (i.e., the practical quantitation limit).
c Project MRLs for Aroclors are as provided for surface water in QAPP Addendum 1 (Integral 2004a).  The method for surface water included 
extraction of 4 L of sample.  For elutriate and leachate samples, 1 L will be extracted.  The equivalent project MRL for a 1-L extraction is 4 
times the indicated value and is similar to the MRL that will be used for the elutriate and leachate samples.
d Project limits for dioxins/furans are available only for high-volume samples collected using XAD columns.  These are not applicable to the 
chemical mobility test samples.

AWQC - EPA Ambient Water Qualiaty Criteria
MDL - method detection limit
MET - modified elutriate test
MRL - method reporting limit
PCB - polychlorinated biphenyl
SBLT - sequential batch leachate test
na - not available
-- - not applicable
* An MDL study is in progress 

MDL/MRL is less than the analytical laboratory's achievable MDL/MRL.
Laboratory MDL/MRL exceeds AWQC Freshwater CCC criteria
Laboratory MDL/MRL  exceeds AWQC Water + Organism criteria.
Laboratory MDL/MRL  exceeds both AWQC Freshwater CCC criteria and Water + Organism criteria.
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Table A6-5.  Parameters, Method Reporting Limits, and Detection Limits for TCLP Bulk Sediment Analyses.

Parameter Method Detection 
Limit

Method Reporting 
Limit

Metals (mg/kg)
Arsenic 0.47 5.0
Barium 0.04 0.3
Cadmium 0.02 0.2
Chromium 0.16 0.5
Lead 0.16 2.0
Mercury 0.005 0.05
Selenium 0.63 5.0
Silver 0.03 0.3

Semivolatile Organic Compounds (µg/kg)
2-Methylphenol (o-Cresol ) 44.4 67
3-Methylphenol (m-Cresol, coelutes with 4- - -
Methyl phenol)
4-Methylphenol (p-Cresol) 43.9 67
Cresol (sum of 2- and 4-Methyl phenol) - -
2,4-Dinitrotoluene 148 330
Hexachlorobenzene 22.4 67
Hexachlorobutadiene 22.7 67
Hexachloroethane 22.4 67
Nitrobenzene 21.5 67
Pentachlorophenol 131 330
Pyridine 210 330
2,4,5-Trichlorophenol 172 330
2,4,6-Trichlorophenol 156 330

Volatile Organic Compounds (µg/kg)
Benzene 0.325 1.0
Chlorobenzene 0.372 1.0
Chloroform 0.370 1.0
Carbon Tetrachloride 0.467 1.0
1,4-Dichlorobenzene 0.094 1.0
1,2-Dichloroethane 0.37 1.0
1,1-Dichloroethene 0.428 1.0
2-Butanone (Methyl Ethyl Ketone) 1.228 5.0
Tetrachloroethene 0.423 1.0
Trichloroethene 0.335 1.0
Vinyl Chloride 0.772 1.0

Pesticides (µg/kg)
Chlordane, alpha- 0.645 1.7
Chlordane, gamma- 0.638 1.7
Endrin  0.949 3.3
Heptachlor 0.803 1.7
Heptachlor epoxide 1.06 1.7
Lindane 0.794 1.7
Methoxychlor 7.568 17.0
Toxaphene 48.1 170

Herbicides (µg/kg)
2,4,5-TP (Silvex) 3.41 8.3
2,4-D 13.8 33.0

Notes:
TCLP - toxicity characteristic leaching procedure
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Table A6-6.  Parameters, Method Reporting Limits, and Detection Limits for TCLP Leachate Samples.

Parameter Method Detection 
Limit

Method Reporting 
Limit TCLP Limits

Metals (mg/L)
Arsenic 0.024 0.2 5
Barium 0.0036 0.02 100
Cadmium 0.00075 0.01 1
Chromium 0.017 0.02 5
Lead 0.0046 0.1 5
Mercury 0.00004 0.0001 0.2
Selenium 0.024 0.2 1
Silver 0.002 0.02 5

Semivolatile Organic Compounds (µg/L)
2-Methylphenol (o-Cresol ) 1.85 10 200,000
3-Methylphenol (m-Cresol, coelutes with 4- - -
Methyl phenol) 200,000
4-Methylphenol (p-Cresol) 2.3 10 200,000
Cresol (sum of 2- and 4-Methyl phenol) - - 200,000
2,4-Dinitrotoluene 9.4 50 130
Hexachlorobenzene 2.2 10 130
Hexachlorobutadiene 3.2 10 500
Hexachloroethane 3.0 10 3,000
Nitrobenzene 1.9 10 2,000
Pentachlorophenol 2.2 50 100,000
Pyridine 1.6 50 5,000
2,4,5-Trichlorophenol 1.6 50 400,000
2,4,6-Trichlorophenol 1.2 50 2,000

Volatile Organic Compounds (µg/L)
Benzene 0.094 1.0 500
Chlorobenzene 0.053 1.0 100,000
Chloroform 0.094 1.0 6,000
Carbon Tetrachloride 0.082 1.0 500
1,4-Dichlorobenzene 0.121 1.0 7,500
1,2-Dichloroethane 0.084 1.0 500
1,1-Dichloroethene 0.094 1.0 700
2-Butanone (Methyl Ethyl Ketone) 1.55 5.0 200,000
Tetrachloroethene 0.097 1.0 700
Trichloroethene 0.102 1.0 500
Vinyl Chloride 0.116 1.0 200

Pesticides (µg/L)
Chlordane, alpha- 0.13 0.5 30
Chlordane, gamma- 0.08 0.5 30
Endrin  0.78 1.0 20
Heptachlor 0.11 0.5 8
Heptachlor epoxide 0.09 0.5 8
Lindane 0.08 0.5 400
Methoxychlor 0.87 5.0 10,000
Toxaphene - 50 500

Herbicides (µg/L)
2,4,5-TP (Silvex) 1.2 1.2 1,000
2,4-D 1.98 5.0 10,000

Notes:
TCLP - toxicity characteristic leaching procedure
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Table A7-1. Laboratory Control Limits for Surrogate Recoveries in Sediment Samples.

Surrogate Compound Control Limits for
Percent Recovery

ARI
Petroleum Hydrocarbons
     n-Triacontane 50-150
     o-Terphenyl 48-119

Organochlorine Pesticides/Hexachlorobenzene/Hexachlorobutadiene
Tetrachloro-meta-xylene 43-128
Decachlorobiphenyl 52-143

PCB Aroclors
Tetrachloro-meta-xylene 48-123
Decachlorobiphenyl 43-148

Polycyclic Aromatic Hydrocarbons/Phthalate Esters
2-Methylnaphthalene-d10 37-106
Dibenzo(a,h)anthracene-d14 16-118

Semivolatile Organic Compounds
1,2-Dichlorobenzene-d4 25-82
2,4,6-Tribromophenol 25-103
2-Chlorophenol-d4 30-84
2-Fluorobiphenyl 32-88
2-Fluorophenol 10-114
Nitrobenzene-d5 29-87
Phenol-d5 29-85
Terphenyl-d14 21-97

Chlorinated Phenols
2,4,6-Tribromophenol 10-155

Volatile Organic Compounds
1,2-Dichlorobenzene-d4 80-120
1,2-Dichloroethane-d4 69-120
4-Bromofluorobenzene 76-128
Toluene-d8 80-120

Herbicides
2,4-Dichlorophenylacetic acid 40-135

Vista 
Dioxins and Furans

13C-2,3,7,8-TCDD 40-135
13C-1,2,3,7,8-PeCDD 40-135
13C-1,2,3,4,7,8-HxCDD 40-135
13C-1,2,3,6,7,8-HxCDD 40-135
13C-1,2,3,4,6,7,8-HpCDD 40-135
13C-OCDD 40-135
13C-2,3,7,8-TCDF 40-135
13C-1,2,3,7,8-PeCDF 40-135
13C-2,3,4,7,8-PeCDF 40-135
13C-1,2,3,4,7,8-HxCDF 40-135
13C-1,2,3,6,7,8-HxCDF 40-135
13C-2,3,4,6,7,8-HxCDF 40-135
13C-1,2,3,4,6,7,8-HpCDF 40-135
13C-1,2,3,4,7,8,9-HpCDF 40-135
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Table A7-1. Laboratory Control Limits for Surrogate Recoveries in Sediment Samples.

Surrogate Compound Control Limits for
Percent Recovery

PCB Congeners
13C-2-MonoCB 25-150
13C-4-MonoCB 25-150
13C-2,2’-DiCB 25-150
13C-2,5-DiCB 25-150
13C- 2,2’,6-TriCB 25-150
13C-2,4,4’-TriCB 25-150
13C-2,4’,6-TriCB 25-150

 13C-3,4,4’-TriCB 25-150
13C-2,2’,5,5’-TetraCB 25-150
13C-2,2’,6,6’-TetraCB 25-150
13C-3,3’,4,4’-TetraCB 25-150
13C-3,3’,4,4’-TetraCB 25-150
13C-2,2’,3,5’,6-PentaCB 25-150
13C-2,2’,4,5,5’-PentaCB 25-150
13C-2,2’,4,6,6’-PentaCB 25-150
13C-2,3,3’,4,4’-PentaCB 25-150
13C-2,3,4,4’,5-PentaCB 25-150
13C-2,3’,4,4’,5-PentaCB 25-150
13C-2’,3,4,4’,5-PentaCB 25-150
13C-3,3’,4,4’,5-PentaCB 25-150
13C-2,2’,4,4’,5,5’-HexaCB 25-150
13C- 2,2’,4,4’,6,6’-HexaCB 25-150
13C-2,3,3’,4,4’,5-HexaCB 25-150
13C-2,3,3’,4,4’,5’-HexaCB 25-150
13C-2,3’,4,4’,5,5’-HexaCB 25-150
13C-3,3’,4,4’,5,5’-HexaCB 25-150
13C-2,2’,3,3’,4,4’,5-HeptaCB 25-150
13C-2,2’,3,3’,5,5’,6-HeptaCB 25-150
13C-2,2’,3,4,4’,5,5’-HeptaCB 25-150
13C- 2,2’,3,4’,5,6,6’-HeptaCB 25-150
13C- 2,3,3’,4,4’,5,5’-HeptaCB 25-150
13C-2,2’,3,3’,4,4’,5,5’-OctaCB 25-150
13C-2,2’,3,3’,5,5’,6,6’-OctaCB 25-150
13C-2,2’,3,3’,4,4’,5,5’,6-NonaCB 25-150
13C-2,2’,3,3’,4,5,5’,6,6’-NonaCB 25-150
13C-DecaCB 25-150

Notes:
Control limits are updated periodically by the laboratories.  Control limits that are in effect at the 
laboratory at the time of analysis will be used for sample analysis and data validation.  These may 
differ slightly from the control limits shown in this table.

PCB - polychlorinated biphenyl
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Table A7-2. Laboratory Control Limits for Surrogate Recoveries in Surface Water, MET Elutriate, 
SBLT Leachate, and TCLP Leachate Samples.

Surrogate Compound Control Limits for
Percent Recovery

ARI
Petroleum Hydrocarbons
     n-Triacontane 50-150
     o-Terphenyl 64-111

Organochlorine Pesticides
Tetrachloro-meta-xylene 33-110
Decachlorobiphenyl 29-125

PCB Aroclors
Tetrachloro-meta-xylene 30-98
Decachlorobiphenyl 19-121

Polycyclic Aromatic Hydrocarbons
2-Methylnaphthalene-d10 40-114
Dibenzo(a,h)anthracene-d14 17-122

Phthalate Esters
2-Methylnaphthalene-d10 44-112
Dibenzo(a,h)anthracene-d14 10-138

Semivolatile Organic Compounds
1,2-Dichlorobenzene-d4 41-87
2,4,6-Tribromophenol 51-105
2-Chlorophenol-d4 42-93
2-Fluorobiphenyl 53-89
2-Fluorophenol 23-74
Nitrobenzene-d5 45-98
Phenol-d6 10-66
Terphenyl-d14 46-119

Chlorinated Phenols
2,4,6-Tribromophenol 38-131

Volatile Organic Compounds
1,2-Dichlorobenzene-d4 80-121
1,2-Dichloroethane-d4 64-146
4-Bromofluorobenzene 71-120
Toluene-d8 78-125

Herbicides
2,4-Dichlorophenylacetic acid 51-118

Vista 
Dioxins and Furans

13C-2,3,7,8-TCDD 25-164
13C-1,2,3,7,8-PeCDD 25-181
13C-1,2,3,4,7,8-HxCDD 32-141
13C-1,2,3,6,7,8-HxCDD 28-130
13C-1,2,3,4,6,7,8-HpCDD 23-140
13C-OCDD 17-157
13C-2,3,7,8-TCDF 24-169
13C-1,2,3,7,8-PeCDF 24-185
13C-2,3,4,7,8-PeCDF 21-178
13C-1,2,3,4,7,8-HxCDF 26-152
13C-1,2,3,6,7,8-HxCDF 26-123
13C-2,3,4,6,7,8-HxCDF 28-136
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Table A7-2. Laboratory Control Limits for Surrogate Recoveries in Surface Water, MET Elutriate, 
SBLT Leachate, and TCLP Leachate Samples.

Surrogate Compound Control Limits for
Percent Recovery

13C-1,2,3,4,6,7,8-HpCDF 28-143
13C-1,2,3,4,7,8,9-HpCDF 26-138

PCB Congeners
13C-2-MonoCB 25-150
13C-4-MonoCB 25-150
13C-2,2’-DiCB 25-150
13C-2,5-DiCB 25-150
13C- 2,2’,6-TriCB 25-150
13C-2,4,4’-TriCB 25-150
13C-2,4’,6-TriCB 25-150

 13C-3,4,4’-TriCB 25-150
13C-2,2’,5,5’-TetraCB 25-150
13C-2,2’,6,6’-TetraCB 25-150
13C-3,3’,4,4’-TetraCB 25-150
13C-3,3’,4,4’-TetraCB 25-150
13C-2,2’,3,5’,6-PentaCB 25-150
13C-2,2’,4,5,5’-PentaCB 25-150
13C-2,2’,4,6,6’-PentaCB 25-150
13C-2,3,3’,4,4’-PentaCB 25-150
13C-2,3,4,4’,5-PentaCB 25-150
13C-2,3’,4,4’,5-PentaCB 25-150
13C-2’,3,4,4’,5-PentaCB 25-150
13C-3,3’,4,4’,5-PentaCB 25-150
13C-2,2’,4,4’,5,5’-HexaCB 25-150
13C- 2,2’,4,4’,6,6’-HexaCB 25-150
13C-2,3,3’,4,4’,5-HexaCB 25-150
13C-2,3,3’,4,4’,5’-HexaCB 25-150
13C-2,3’,4,4’,5,5’-HexaCB 25-150
13C-3,3’,4,4’,5,5’-HexaCB 25-150
13C-2,2’,3,3’,4,4’,5-HeptaCB 25-150
13C-2,2’,3,3’,5,5’,6-HeptaCB 25-150
13C-2,2’,3,4,4’,5,5’-HeptaCB 25-150
13C- 2,2’,3,4’,5,6,6’-HeptaCB 25-150
13C- 2,3,3’,4,4’,5,5’-HeptaCB 25-150
13C-2,2’,3,3’,4,4’,5,5’-OctaCB 25-150
13C-2,2’,3,3’,5,5’,6,6’-OctaCB 25-150
13C-2,2’,3,3’,4,4’,5,5’,6-NonaCB 25-150
13C-2,2’,3,3’,4,5,5’,6,6’-NonaCB 25-150
13C-DecaCB 25-150

Notes:
Control limits are updated periodically by the laboratories.  Control limits that are in effect at the 
laboratory at the time of analysis will be used for sample analysis and data validation.  These may differ 
slightly from the control limits shown in this table.

MET - modified elutriate test
PCB - polychlorinated biphenyl
SBLT - sequential batch leachate test
SVOC - semivolatile organic compound
TCLP - toxicity characteristic leaching procedure
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Table A7-3.  Laboratory Control Limits for Matrix Spike and Laboratory Control Samples in Sediment Samples.

Analysis
Accuracy

Matrix Spike LCS
Precision

Control Limit

ARI
Recovery (percent) Recovery (percent) Type of Duplicate RPD

Conventional Analyses
Grain size NA NA Triplicate 10a

Specific gravity NA NA LD 20
Total organic carbon 75-125 85-115 LD 20
Total solids NA NA LD 20
Total sulfides 75-125 85-115 LD 20
Ammonia 75-125 85-115 LD 20
Total cyanide 75-125 85-115 LD 20

Metals
Aluminum 75-125 80-120 LD 20
Antimony 75-125 80-120 LD 20
Arsenic 75-125 80-120 LD 20
Barium 75-125 80-120 LD 20
Cadmium 75-125 80-120 LD 20
Chromium 75-125 80-120 LD 20
Copper 75-125 80-120 LD 20
Lead 75-125 80-120 LD 20
Nickel 75-125 80-120 LD 20
Mercury 75-125 80-120 LD 20
Selenium 75-125 80-120 LD 20
Silver 75-125 80-120 LD 20
Zinc 75-125 80-120 LD 20

Petroleum Hydrocarbons
Diesel range organics (DRO) 53-100 53-100 LD 40
Residual range organics (RRO) NA NA LD 40

Organochlorine Pesticides
2,4'-DDD NA NA NA NA
2,4'-DDE NA NA NA NA
2,4'-DDT NA NA NA NA
4,4'-DDD 59-125 59-125 MSD 40
4,4'-DDE 58-126 58-126 MSD 40
4,4'-DDT 65-125 65-125 MSD 40
Aldrin 57-124 57-124 MSD 40
alpha-BHC 51-118 51-118 MSD 40
alpha-Chlordane 60-119 60-119 MSD 40
beta-BHC 57-122 57-122 MSD 40
cis -Nonachlor NA NA NA NA
delta-BHC 53-121 53-121 MSD 40
Dieldrin 57-123 57-123 MSD 40
Endosulfan I 42-148 42-148 MSD 40
Endosulfan II 55-126 55-126 MSD 40
Endosulfan sulfate 52-119 52-119 MSD 40
Endrin 57-124 57-124 MSD 40
Endrin aldehyde 25-103 25-103 MSD 40
Endrin ketone 50-129 50-129 MSD 40
gamma-BHC (Lindane) 58-117 58-117 MSD 40
gamma-Chlordane 58-122 58-122 MSD 40
Heptachlor 60-124 60-124 MSD 40
Heptachlor epoxide 62-121 62-121 MSD 40
Hexachlorobenzene 30-160 30-160 MSD 40
Hexachlorobutadiene 30-160 30-160 MSD 40
Hexachloroethane NA NA NA NA
Methoxychlor 51-128 51-128 MSD 40
Mirex NA NA NA NA
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Table A7-3.  Laboratory Control Limits for Matrix Spike and Laboratory Control Samples in Sediment Samples.

Analysis
Accuracy

Matrix Spike LCS
Precision

Control Limit

Oxychlordane
Recovery (percent) Recovery (percent)

NA NA
Type of Duplicate RPD

NA NA
Toxaphene NA NA NA NA
trans -Nonachlor NA NA NA NA

PCB Aroclors
Aroclor 1016 57-101 57-101 MSD 40
Aroclor 1260 57-126 57-126 MSD 40

Polycyclic Aromatic Hydrocarbons
2-Methylnaphthalene 44-96 44-96 MSD 40
Acenaphthene 44-98 44-98 MSD 40
Acenaphthylene 41-99 41-99 MSD 40
Anthracene 48-103 48-103 MSD 40
Benz(a)anthracene 51-111 51-111 MSD 40
Benzo(a)pyrene 52-110 52-110 MSD 40
Benzo(b)fluoranthene 54-116 54-116 MSD 40
Benzo(g,h,i)perylene 36-118 36-118 MSD 40
Benzo(k)fluoranthene 55-114 55-114 MSD 40
Chrysene 54-109 54-109 MSD 40
Dibenz(a,h)anthracene 42-117 42-117 MSD 40
Dibenzofuran 46-96 46-96 MSD 40
Fluoranthene 53-120 53-120 MSD 40
Fluorene 47-101 47-101 MSD 40
Indeno(1,2,3-cd)pyrene 40-117 40-117 MSD 40
Naphthalene 39-99 39-99 MSD 40
Phenanthrene 47-106 47-106 MSD 40
Pyrene 50-107 50-107 MSD 40

Chlorinated Phenols
Pentachlorophenol 33-145 33-145 MSD 40

Semivolatile Organic Compounds
Phthalate esters

Bis(2-ethylhexyl) phthalate 30-160 30-160 MSD 40
Butyl benzyl phthalate 30-160 30-160 MSD 40
Dibutyl phthalate 30-160 30-160 MSD 40
Diethyl phthalate 30-160 30-160 MSD 40
Dimethyl phthalate 30-160 30-160 MSD 40
Di-n-octyl phthalate 30-160 30-160 MSD 40

Additional SVOCs
1,2,4-Trichlorobenzene 44-85 44-85 MSD 40
1,2-Dichlorobenzene 43-80 43-80 MSD 40
1,3-Dichlorobenzene 42-79 42-79 MSD 40
1,4-Dichlorobenzene 42-78 42-78 MSD 40
2,4-Dichlorophenol 48-91 48-91 MSD 40
2,4,5-Trichlorophenol 47-97 47-97 MSD 40
2,4,6-Trichlorophenol 44-98 44-98 MSD 40
2,4-Dimethylphenol 45-87 45-87 MSD 40
2,4-Dinitrophenol 10-198 10-198 MSD 40
2,4-Dinitrotoluene 10-198 10-198 MSD 40
2,6-Dinotrotoluene 48-106 48-106 MSD 40
2-Chloronaphthalene 48-88 48-88 MSD 40
2-Chlorophenol 49-83 49-83 MSD 40
2-Methylphenol 48-91 48-91 MSD 40
4-Methylphenol 51-94 51-94 MSD 40
2-Nitroanaline 46-105 46-105 MSD 40
2-Nitrophenol 47-91 47-91 MSD 40
3,3'-Dichlorobenzidine 11-110 11-110 MSD 40
3-Nitroanaline 25-118 25-118 MSD 40
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Table A7-3.  Laboratory Control Limits for Matrix Spike and Laboratory Control Samples in Sediment Samples.

Analysis
Accuracy

Matrix Spike LCS
Precision

Control Limit

4,6-Dinitro-2-methylphenol
Recovery (percent) Recovery (percent)

21-151 21-151
Type of Duplicate RPD

MSD 40
4-Bromophenyl phenyl ether 51-97 51-97 MSD 40
4-Chloro-3-methylphenol 51-96 51-96 MSD 40
4-Chloroanaline 17-98 17-98 MSD 40
4-Chlorophenyl phenyl ether 49-96 49-96 MSD 40
4-Nitroanaline 32-106 32-106 MSD 40
4-Nitrophenol 19-111 19-111 MSD 40
Aniline 10-92 10-92 MSD 40
Azobenzene 48-103 48-103 MSD 40
Benzoic acid 42-111 42-111 MSD 40
Benzyl alcohol 26-89 26-89 MSD 40
Bis-(2-chloroethoxy) methane 48-88 48-88 MSD 40
Bis-(2-chloroethyl) ether 45-86 45-86 MSD 40
Hexachlorobenzene 52-96 52-96 MSD 40
Hexachlorobutadiene 36-91 36-91 MSD 40
Hexachlorocyclopentadiene 19-109 19-109 MSD 40
Hexachloroethane 39-78 39-78 MSD 40
Isopherone 52-92 52-92 MSD 40
Nitrobenzene 47-85 47-85 MSD 40
n-Nitrosodimethylamine 42-80 42-80 MSD 40
n-Nitroso-di-n-propylamine 44-94 44-94 MSD 40
n-Nitroso-diphenylamine 48-129 48-129 MSD 40
Pentachlorophenol 34-107 34-107 MSD 40
Pyridine NA NA NA NA

Volatile Organic Compounds
1,1-Dichloroethene 73-135 73-135 MSD 40
1,2-Dichloroethane 80-124 80-124 MSD 40
1,4-Dichlorobenzene 80-126 80-126 MSD 40
2-Butanone (Methyl Ethyl Ketone) 73-125 73-125 MSD 40
Benzene 80-126 80-126 MSD 40
Carbon Tetrachloride 76-136 76-136 MSD 40
Chlorobenzene 80-124 80-124 MSD 40
Chloroform 80-125 80-125 MSD 40
Tetrachloroethene 80-137 80-137 MSD 40
Trichloroethene 80-129 80-129 MSD 40
Vinyl Chloride 62-132 62-132 MSD 40

Herbicides
2,4,5-TP (Silvex) 11-169 11-169 MSD 40
2,4-D 34-104 34-104 MSD 40

Vista
Chlorinated Dioxins and Furans

1,2,3,4,6,7,8-HpCDD 50-150 50-150 LCSD 50
1,2,3,4,6,7,8-HpCDF 50-150 50-150 LCSD 50
1,2,3,4,7,8,9-HpCDF 50-150 50-150 LCSD 50
1,2,3,4,7,8-HxCDD 50-150 50-150 LCSD 50
1,2,3,4,7,8-HxCDF 50-150 50-150 LCSD 50
1,2,3,6,7,8-HxCDD 50-150 50-150 LCSD 50
1,2,3,6,7,8-HxCDF 50-150 50-150 LCSD 50
1,2,3,7,8,9-HxCDD 50-150 50-150 LCSD 50
1,2,3,7,8,9-HxCDF 50-150 50-150 LCSD 50
1,2,3,7,8-PeCDD 50-150 50-150 LCSD 50
1,2,3,7,8-PeCDF 50-150 50-150 LCSD 50
2,3,4,6,7,8-HxCDF 50-150 50-150 LCSD 50
2,3,4,7,8-PeCDF 50-150 50-150 LCSD 50
2,3,7,8-TCDD 50-150 50-150 LCSD 50
2,3,7,8-TCDF 50-150 50-150 LCSD 50
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Table A7-3.  Laboratory Control Limits for Matrix Spike and Laboratory Control Samples in Sediment Samples.

Analysis
Accuracy

Matrix Spike LCS
Precision

Control Limit

OCDD
Recovery (percent) Recovery (percent)

50-150 50-150
Type of Duplicate RPD

LCSD 50
OCDF 50-150 50-150 LCSD 50
Total heptachlorinated dioxins -- -- LCSD 50
Total heptachlorinated furans -- -- LCSD 50
Total hexachlorinated dioxins -- -- LCSD 50
Total hexachlorinated furans -- -- LCSD 50
Total pentachlorinated dioxins -- -- LCSD 50
Total pentachlorinated furans -- -- LCSD 50
Total tetrachlorinated dioxins -- -- LCSD 50
Total tetrachlorinated furans -- -- LCSD 50

PCB Congeners
Dioxin-like PCB congeners (WHO list) NA 50-150 LD 50

PCB-77 NA 50-150 LD 50
PCB-81 NA 50-150 LD 50
PCB-105 NA 50-150 LD 50
PCB-114 NA 50-150 LD 50
PCB-118 NA 50-150 LD 50
PCB-123 NA 50-150 LD 50
PCB-126 NA 50-150 LD 50
PCB-156 NA 50-150 LD 50
PCB-157 NA 50-150 LD 50
PCB-167 NA 50-150 LD 50
PCB-169 NA 50-150 LD 50
PCB-170 NA 50-150 LD 50
PCB-180 NA 50-150 LD 50
PCB-189 NA 50-150 LD 50

187 non-planar PCB congeners NA 50-150 LD 50

Notes:
a RPD control limit is not applicable for grain size.  Laboratory control limit is ± 10 percent in the weight of the fraction.

Control limits are updated periodically by the laboratories.  Control limits that are in effect at the laboratory at the time of analysis 
will be used for sample analysis and data validation.  These may differ slightly from the control limits shown in this table.

-- - not applicable.
LCS - laboratory control sample
LCSD - laboratory control sample duplicate
LD - laboratory duplicate
MSD - matrix spike duplicate
NA - Not applicable
PCB - polychlorinated biphenyl
RPD - relative percent difference
SVOC - semivolatile organic compound
WHO - World Health Organization
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Table A7-4.  Laboratory Control Limits for Matrix Spike and Laboratory Control Samples in Surface Water, MET 
Elutriate, SBLT Leachate, and TCLP Leachate Samples.

Analysis
Accuracy

Matrix Spikea LCS
Precision

Control Limit

ARI
Recovery (percent) Recovery (percent) Type of Duplicateb RPD

Conventional Analyses
Total organic carbon 75-125 85-115 LD/LCSD 20
Total suspended solids NA NA LD/LCSD 20
Total sulfides 60-130 60-130 LD/LCSD 20
Ammonia 75-125 85-115 LD/LCSD 20
Total cyanide 75-125 85-115 LD/LCSD 20
Amenable cyanide 75-125 85-115 LD/LCSD 20
Free cyanide 75-125 85-115 MS/MSD 20

Metals
Aluminum 75-125 80-120 LD/LCSD 20
Antimony 75-125 80-120 LD/LCSD 20
Arsenic 75-125 80-120 LD/LCSD 20
Barium 75-125 80-120 LD/LCSD 20
Cadmium 75-125 80-120 LD/LCSD 20
Chromium 75-125 80-120 LD/LCSD 20
Copper 75-125 80-120 LD/LCSD 20
Lead 75-125 80-120 LD/LCSD 20
Mercury 75-125 80-120 LD/LCSD 20
Nickel 75-125 80-120 LD/LCSD 20
Selenium 75-125 80-120 LD/LCSD 20
Silver 75-125 80-120 LD/LCSD 20
Zinc 75-125 80-120 LD/LCSD 20

Petroleum Hydrocarbons
Diesel range organics (DRO) 48-100 48-100 LD/LCSD 40
Residual range organics (RRO) NA NA LD/LCSD 40

Organochlorine Pesticides 
2,4'-DDD NA NA LCSD 40
2,4'-DDE NA NA LCSD 40
2,4'-DDT NA NA LCSD 40
4,4'-DDD 47-132 47-132 MSD/LCSD 40
4,4'-DDE 51-136 51-136 MSD/LCSD 40
4,4'-DDT 49-132 49-132 MSD/LCSD 40
Aldrin 48-111 48-111 MSD/LCSD 40
alpha-BHC 35-108 35-108 MSD/LCSD 40
alpha-Chlordane 45-130 45-130 MSD/LCSD 40
beta-BHC 49-124 49-124 MSD/LCSD 40
cis -Nonachlor NA NA LCSD 40
delta-BHC 10-114 10-114 MSD/LCSD 40
Dieldrin 45-134 45-134 MSD/LCSD 40
Endosulfan I 39-135 39-135 MSD/LCSD 40
Endosulfan II 41-140 41-140 MSD/LCSD 40
Endosulfan sulfate 44-109 44-109 MSD/LCSD 40
Endrin 37-147 37-147 MSD/LCSD 40
Endrin aldehyde 34-126 34-126 MSD/LCSD 40
Endrin ketone 48-129 48-129 MSD/LCSD 40
gamma-BHC (Lindane) 43-120 43-120 MSD/LCSD 40
gamma-Chlordane 42-133 42-133 MSD/LCSD 40
Heptachlor 48-118 48-118 MSD/LCSD 40
Heptachlor epoxide 41-134 41-134 MSD/LCSD 40
Hexachlorobenzene 30-160 30-160 MSD/LCSD 40
Hexachlorobutadiene 30-160 30-160 MSD/LCSD 40
Hexachloroethane 30-160 30-160 MSD/LCSD 40
Methoxychlor 51-136 51-136 MSD/LCSD 40
Mirex NA NA LCSD 40
Oxychlordane NA NA LCSD 40
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Table A7-4.  Laboratory Control Limits for Matrix Spike and Laboratory Control Samples in Surface Water, MET 
Elutriate, SBLT Leachate, and TCLP Leachate Samples.

Analysis
Accuracy

Matrix Spikea LCS
Precision

Control Limit

Toxaphene
Recovery (percent) Recovery (percent)

NA NA
Type of Duplicateb RPD

LCSD 40
trans -Nonachlor NA NA LCSD 40

PCB Aroclors
Aroclor 1016 36-110 36-110 MSD/LCSD 40
Aroclor 1260 45-123 45-123 MSD/LCSD 40

Polycyclic Aromatic Hydrocarbons
2-Methylnaphthalene 30-160 30-160 MSD/LCSD 40
Acenaphthene 41-111 41-111 MSD/LCSD 40
Acenaphthylene 38-108 38-108 MSD/LCSD 40
Anthracene 38-106 38-106 MSD/LCSD 40
Benz(a)anthracene 44-112 44-112 MSD/LCSD 40
Benzo(a)pyrene 13-102 13-102 MSD/LCSD 40
Benzo(b)fluoranthene 40-122 40-122 MSD/LCSD 40
Benzo(g,h,i)perylene 40-119 40-119 MSD/LCSD 40
Benzo(k)fluoranthene 39-127 39-127 MSD/LCSD 40
Chrysene 44-126 44-126 MSD/LCSD 40
Dibenz(a,h)anthracene 44-109 44-109 MSD/LCSD 40
Dibenzofuran 33-116 33-116 MSD/LCSD 40
Fluoranthene 46-123 46-123 MSD/LCSD 40
Fluorene 45-118 45-118 MSD/LCSD 40
Indeno(1,2,3-cd)pyrene 44-110 44-110 MSD/LCSD 40
Naphthalene 30-109 30-109 MSD/LCSD 40
Phenanthrene 49-118 49-118 MSD/LCSD 40
Pyrene 40-124 40-124 MSD/LCSD 40

Chlorinated Phenols
Pentachlorophenol 39-108 39-108 MSD/LCSD 40

Semivolatile Organic Compounds
Phthalate esters

Bis(2-ethylhexyl) phthalate 30-160 30-160 MSD/LCSD 40
Butyl benzyl phthalate 30-160 30-160 MSD/LCSD 40
Dibutyl phthalate 30-160 30-160 MSD/LCSD 40
Diethyl phthalate 30-160 30-160 MSD/LCSD 40
Dimethyl phthalate 30-160 30-160 MSD/LCSD 40
Di-n-octyl phthalate 30-160 30-160 MSD/LCSD 40

Additional SVOCs
1,2,4-Trichlorobenzene 36-92 36-92 MSD 40
1,2-Dichlorobenzene 37-89 37-89 MSD 40
1,3-Dichlorobenzene 35-86 35-86 MSD 40
1,4-Dichlorobenzene 35-87 35-87 MSD 40
2,4-Dichlorophenol 53-107 53-107 MSD 40
2,4,5-Trichlorophenol 51-109 51-109 MSD 40
2,4,6-Trichlorophenol 51-109 51-109 MSD 40
2,4-Dimethylphenol 35-102 35-102 MSD 40
2,4-Dinitrophenol 10-107 10-107 MSD 40
2,4-Dinitrotoluene 57-110 57-110 MSD 40
2,6-Dinotrotoluene 54-114 54-114 MSD 40
2-Chloronaphthalene 48-99 48-99 MSD 40
2-Chlorophenol 53-97 53-97 MSD 40
2-Methylphenol 52-96 52-96 MSD 40
4-Methylphenol 53-103 53-103 MSD 40
2-Nitroanaline 57-113 57-113 MSD 40
2-Nitrophenol 53-102 53-102 MSD 40
3,3'-Dichlorobenzidine 43-127 43-127 MSD 40
3-Nitroanaline 67-120 67-120 MSD 40
4,6-Dinitro-2-methylphenol 22-153 22-153 MSD 40
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Table A7-4.  Laboratory Control Limits for Matrix Spike and Laboratory Control Samples in Surface Water, MET 
Elutriate, SBLT Leachate, and TCLP Leachate Samples.

Analysis
Accuracy

Matrix Spikea LCS
Precision

Control Limit

4-Bromophenyl phenyl ether
Recovery (percent) Recovery (percent)

60-104 60-104
Type of Duplicateb RPD

MSD 40
4-Chloro-3-methylphenol 54-113 54-113 MSD 40
4-Chloroanaline 32-146 32-146 MSD 40
4-Chlorophenyl phenyl ether 52-109 52-109 MSD 40
4-Nitroanaline 44-116 44-116 MSD 40
4-Nitrophenol 10-80 10-80 MSD 40
Aniline 20-83 20-83 MSD 40
Azobenzene 55-112 55-112 MSD 40
Benzoic acid 10-71 10-71 MSD 40
Benzyl alcohol 43-98 43-98 MSD 40
Bis-(2-chloroethoxy) methane 57-104 57-104 MSD 40
Bis-(2-chloroethyl) ether 55-100 55-100 MSD 40
Hexachlorobenzene 59-104 59-104 MSD 40
Hexachlorobutadiene 27-87 27-87 MSD 40
Hexachlorocyclopentadiene 17-95 17-95 MSD 40
Hexachloroethane 30-80 30-80 MSD 40
Isopherone 59-111 59-111 MSD 40
Nitrobenzene 53-103 53-103 MSD 40
n-Nitrosodimethylamine 34-84 34-84 MSD 40
n-Nitroso-di-n-propylamine 53-109 53-109 MSD 40
n-Nitroso-diphenylamine 50-131 50-131 MSD 40
Pentachlorophenol 40-119 40-119 MSD 40
Pyridine NA NA LCSD 40

Volatile Organic Compounds
1,1-Dichloroethene 73-120 73-120 MSD 40
1,2-Dichloroethane 76-120 76-120 MSD 40
1,4-Dichlorobenzene 80-120 80-120 MSD 40
2-Butanone (Methyl Ethyl Ketone) 66-120 66-120 MSD 40
Benzene 80-120 80-120 MSD 40
Carbon Tetrachloride 72-120 72-120 MSD 40
Chlorobenzene 80-120 80-120 MSD 40
Chloroform 79-120 79-120 MSD 40
Tetrachloroethene 78-121 78-121 MSD 40
Trichloroethene 80-120 80-120 MSD 40
Vinyl Chloride 63-128 63-128 MSD 40

Herbicides
2,4,5-TP (Silvex) 48-126 48-126 MSD 40
2,4-D 54-96 54-96 MSD 40

Vista
Chlorinated Dioxins and Furans

1,2,3,4,6,7,8-HpCDD 50-150 50-150 LCSD 50
1,2,3,4,6,7,8-HpCDF 50-150 50-150 LCSD 50
1,2,3,4,7,8,9-HpCDF 50-150 50-150 LCSD 50
1,2,3,4,7,8-HxCDD 50-150 50-150 LCSD 50
1,2,3,4,7,8-HxCDF 50-150 50-150 LCSD 50
1,2,3,6,7,8-HxCDD 50-150 50-150 LCSD 50
1,2,3,6,7,8-HxCDF 50-150 50-150 LCSD 50
1,2,3,7,8,9-HxCDD 50-150 50-150 LCSD 50
1,2,3,7,8,9-HxCDF 50-150 50-150 LCSD 50
1,2,3,7,8-PeCDD 50-150 50-150 LCSD 50
1,2,3,7,8-PeCDF 50-150 50-150 LCSD 50
2,3,4,6,7,8-HxCDF 50-150 50-150 LCSD 50
2,3,4,7,8-PeCDF 50-150 50-150 LCSD 50
2,3,7,8-TCDD 50-150 50-150 LCSD 50
2,3,7,8-TCDF 50-150 50-150 LCSD 50
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Table A7-4.  Laboratory Control Limits for Matrix Spike and Laboratory Control Samples in Surface Water, MET 
Elutriate, SBLT Leachate, and TCLP Leachate Samples.

Analysis
Accuracy

Matrix Spikea LCS
Precision

Control Limit

OCDD
Recovery (percent) Recovery (percent)

50-150 50-150
Type of Duplicateb RPD

LCSD 50
OCDF 50-150 50-150 LCSD 50
Total heptachlorinated dioxins -- -- LCSD 50
Total heptachlorinated furans -- -- LCSD 50
Total hexachlorinated dioxins -- -- LCSD 50
Total hexachlorinated furans -- -- LCSD 50
Total pentachlorinated dioxins -- -- LCSD 50
Total pentachlorinated furans -- -- LCSD 50
Total tetrachlorinated dioxins -- -- LCSD 50
Total tetrachlorinated furans -- -- LCSD 50

PCB Congeners
Dioxin-like PCB congeners (WHO list) NA 50-150 LD/LCSD 50

PCB-77 NA 50-150 LD/LCSD 50
PCB-81 NA 50-150 LD/LCSD 50
PCB-105 NA 50-150 LD/LCSD 50
PCB-114 NA 50-150 LD/LCSD 50
PCB-118 NA 50-150 LD/LCSD 50
PCB-123 NA 50-150 LD/LCSD 50
PCB-126 NA 50-150 LD/LCSD 50
PCB-156 NA 50-150 LD/LCSD 50
PCB-157 NA 50-150 LD/LCSD 50
PCB-167 NA 50-150 LD/LCSD 50
PCB-169 NA 50-150 LD/LCSD 50
PCB-170 NA 50-150 LD/LCSD 50
PCB-180 NA 50-150 LD/LCSD 50
PCB-189 NA 50-150 LD/LCSD 50

187 non-planar PCB congeners NA 50-150 LD/LCSD 50

Notes:
a Matrix spike samples will be anlayzed for surface water and for elutriates/leachates if sufficient sample volume is generated.  In cases of limited 
elutriate/leachate volume, only laboratory control samples will be anlayzed.
b Laboratory duplicates or matrix spike duplicates will be anlayzed for surface water and for elutriates/leachates if sufficient sample volume is 
generated.  In cases of limited elutriate/leachate volume, duplicate laboratory control samples will be anlayzed instead.

Control limits are updated periodically by the laboratories.  Control limits that are in effect at the laboratory at the time of analysis 
will be used for sample analysis and data validation.  These may differ slightly from the control limits shown in this table.

-- - not applicable.
LCS - laboratory control sample
LCSD - laboratory control sample duplicate
LD - laboratory duplicate
MET - modified elutriate test
MSD - matrix spike duplicate
NA - Not applicable
PCB - polychlorinated biphenyl
RPD - relative percent difference
SBLT - sequential batch leachate test
SVOC - semivolatile organic compound
TCLP - toxicity characteristic leaching procedure
WHO - World Health Organization
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Table B2-1.  Sample Containers, Preservation, Holding Times, and Sample Volume Requirements.

Sediment

Grain size (sediment)
Specific gravity

Cont
Type
G/P
G/P

ainersa 

Size
16 oz
8 oz

Preservation

4±2ºC
4±2ºC

No headspace; 5mL 2N Zn 

Holding Time 

6 months
6 months

Sample Sizeb

300 g
100 g

Total sulfides WMG 2 oz Acetate 4±2ºC (do not 7 days 5 g

Ammonia
Total organic carbon 
Total cyanide

Mercury

Metals and total solids

TPH - diesel- and oil-range
PAHs/Phthalate esters
Chlorinated phenols
SVOCs
Pesticides
PCB Aroclors
PCDD/PCDFs
PCB Congeners
Bulk Sediment
(TCLP Parameters)
Bulk Sediment
(TCLP VOC List)
TCLP Test
(SV, Pest, Herb, Met)
TCLP Test
(VOCs)
MET Test
SBLT Test
MET Test - archived 
sediment

WMG
WMG
WMG
WMG

WMG

WMG

WMG

WMG

WMG
WMG

WMG

WMG

WMG

WMG

WMG
WMG

WMG

4 oz
4 oz
4 oz

2 oz

4 oz

8 oz

8 oz

16 oz

8 oz
8 oz

16 oz

1-1/2 oz 
septa

16 oz

8 oz

15 x 32 oz
14 x 32 oz

2 x 16 oz

freeze)
4±2ºC
4±2ºC
4±2ºC

4±2ºC

4±2ºC

4±2ºC

4±2ºC

4±2ºC

4±2ºC
4±2ºC

4±2ºC

4±2ºC

4±2ºC

No headspace; 4±2ºC       
(do not freeze)

4±2ºC
4±2ºC

Deep Frozen (-20ºC)

7 days
28 days
14 days

28 days

6 monthsc

14 days/40 daysd

14 days/40 daysd

14 days/40 daysd

30 days
1 year/1 yeare

NA

NA

NA

NA

NA
NA

1 year

40 g
1 g

50 g

5 g

10 g

20 g
30 g
30 g

30 - 60 g
30 g
30 g
50 g
50 g

100 g

5 g

100 g

25 g

8000 g
4500 g

as needed
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Table B2-1.  Sample Containers, Preservation, Holding Times, and Sample Volume Requirements.
Water, Elutriate/Leachate 
Samples 

Containersa 

Type Size
Preservation Holding Time Sample Sizeb

TSS HDPE 250 mL 4±2ºC 7 days 100 mL
TDS HDPE 1 L 4±2ºC 7 days 1 liter
Total sulfides HDPE 250 mL NaOH/ZnAC; 4±2ºC 7 days 50 mL
Ammonia HDPE 500 mL H2SO4; 4±2ºC 28 days 50 mL
Total cyanide HDPE 1 L NaOH; 4±2ºC 14 days 500 mL
Amenable cyanide HDPE 1 L NaOH; 4±2ºC 14 days 500 mL
Free cyanide HDPE 1 L NaOH; 4±2ºC 14 days 500 mL
TOC AG 250 mL H2SO4; 4±2ºC 28 days 50 mL
DOC AG 250 mL H2SO4; 4±2ºC 28 days 50 mL
Metals and Mercury HDPE 500 mL 5 ml of 1:1 HNO3 & 4±2ºC 6 months 100 ml
TPH - diesel and oil AG 2 x 500 mL HCl to pH 2; 4±2ºC 14 days/40 daysd 500 mL
SVOCs AG 2 x 500 mL Dark; 4±2ºC 7 days/40 daysf 1 liter
PAHs AG 1 x 500 mL Dark; 4±2ºC 7 days/40 daysf 500 mL
Phthalate esters AG 1 x 500 mL Dark; 4±2ºC 7 days/40 daysf 500 mL
Chlorinated phenols AG 2 x 500 mL Dark; 4±2ºC 7 days/40 daysf 500 mL
Pesticides AG 2 x 1 L Dark; 4±2ºC 7 days/40 daysf 1 liter
PCB Aroclors AG 2 x 1 L Dark; 4±2ºC 7 days/40 daysf 1 liter
PCDD/PCDFs AG 2 x 1 L Dark; 4±2ºC 30 days/45 daysg 1 liter
PCB Congeners AG 2 x 1 L Dark; 4±2ºC 1 year/1 yeare 1 liter
MET test site water AG 26  x 1 L Dark; 4±2ºC NA 30 liters

Notes:
a Size and number of containers may be modified by analytical laboratory.
b All samples will need a minimum of 2.5% QA (see Table B2-2).  Collection of 3x normal sample size listed will be necessary.
c Metals (except mercury) may be held at -20ºC for 2 years (PSEP 1986).
d Holding time is 14 months to extraction and extracts must be analyzed within 40 days from extraction.
e Holding time is 1 year to extraction, and extracts must be analyzed within 1 year from extraction.
f Holding time is 7 days to extraction, and extracts must be analyzed within 40 days from extraction.
g Holding time is 30 days to extraction, and extracts must be analyzed within 45 days from extraction.

AG - Amber Glass QC - quality control
DOC - dissolved organic carbon SVOC - semivolatile organic compound
G/P - Glass or Plastic TCLP - toxicity characteristic leaching procedure
HDPE - High Density Polyethylene TDS - total dissolved solids
MET - modified elutriate test TOC - total organic carbon
PAH - polycyclic aromatic hydrocarbon TPH - total petroleum hydrocarbons
PCB - polychlorinated biphenyl TSS - total suspended solids

VOC - volatile organic compound
WMG - Wide Mouth Glass

QA - quality assurance

PCDD/PCDFs - polychlorinated dibenzo-p-dioxin/
   polychlorinated dibenzofuran
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Table B2-2.  Summary of Estimated Numbers of Sediment Chemical Mobility Field QA Samples.

Sample Type Samples
Blind Field 

Sample Splitsa
Total Number of 

Field Samples

Surface Water    
Conventionalsb 11 1 12
Total Cyanide 1 1 2
Amenable Cyanide 1 1 2
Free Cyanide 1 1 2
Metals 11 1 12
PAHs/Phthalate Esters 11 1 12
Chlorinated Phenols 11 1 12
SVOCs 11 1 12
PCB Aroclors 11 1 12
PCB Congeners 11 1 12
Pesticides 11 1 12
Total Petroleum Hydrocarbons 11 1 12
Dioxins/Furans 4 1 5

Sediment 
Conventionalsc 11 1 12
Total Cyanide 1 1 2
Metals 11 1 12
PAHs/Phthalate Esters 11 1 12
Chlorinated Phenols 11 1 12
SVOCs 11 1 12
PCB Aroclors 11 1 12
PCB Congeners 11 1 12
Pesticides 11 1 12
Total Petroleum Hydrocarbons 11 1 12
Dioxins/Furans 4 1 5
TCLP Analytesd 11 1 12

Notes:
a Field split sample numbers based on a minimum frequency of 2.5%. 
b All surface water samples will be analyzed for TSS, TDS, TOC, DOC, total sulfides, and ammonia. 
Surface water samples will be filtered in the field for DOC. 
c All sediment samples will be analyzed for total solids, grain size, TOC, specific gravity, total sulfides, 
and ammonia.

d Field QC samples for volatiles will include one or more trip blanks in addition to the indicated samples.

DOC - dissolved organic carbon
PAH - polycyclic aromatic hydrocarbon
PCB - polychlorinated biphenyl
QA - quality assurance
QC - quality control
SVOC - semivolatile organic compound
TCLP - toxicity characteristic leaching procedure
TDS - total dissolved solids
TOC - total organic carbon
TSS - total suspended solids
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