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Table A-1. Method Quantitation Limits for Metals by ICP (EPA Method 6010B}

- ‘Parameter . . Méthod .~ Analyte” (mg/t) - (ma/kg)
Metals SW6010B Aluminum 0.5 50
Antimony - 20
Barium 0.01 1.0
Beryllium 0.002 0.1
Cadmium (Trace) 0.005 1.0
Calcium 1.0 100
Chrormium 0.02 2.0
Cobalt 0.02 2.0
Copper 0.03 3.0
Iron 0.2 15
Lead (Trace) 0.1 5.0
Magnesium 1.0 50
iManganese , 0.01 0.5
Molybdenum _ 0.08 15
Nickel 0.02 15
Potassium : 9.0 900
Silver ‘ 0.05 5
Sodium 2.0 100
Tin . 0.1 10
Vanadium 0.015 10
Zing 0.02 10

Table A-2. Method Quantitation Limits for Metals by ICP/MS (EPA Method 6020)

' Water Soil
Parameter Method. Analyte (mg/L) (mg/kg)
Metals SW6020 Aluminum 0.05 10
Antimony : 0.05 5
Arsenic ' 0.05 5
Barium 0.005 0.5
Bervilium 0.005 0.5
Cadmium 0.001 1.0
Calcium 0.5 50
Chramium 0. 1.0
Cobalt : 0.01 1.0
Copper 0.01 0.5
fron 0.2 20
Lead 0.005 0.5
Magnesium 0.5 50
Manganese 0.05 1.0
Molybdenum 0.1 1.0
Nickel 0.1 1.0
Potassium 1.0 100
Silver 0.1 1.0
Sodium 1.0 100
Thallium 0.001 10
Tin 0.05 5
Vanadium 0.005 0.5
Zinc 0.02 2.0
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able A-3. Method Quantitation Limits for Metals by GFAA
(EPA 7000 Series Methods)

B S :_:'g_g:;.‘ i : s :.:'j: Rt ' ':__;:_ L 'wa:ter_:.,""_g;'; Soil .
 Parameter < - - Method - Analyte - . (mgl) - (mg/kg)

Metals SW7041 Antimony 0.01 N/A

SW7060A Arsenic 0.004 0.4

SW7421 Lead 0.005 5.0

SW7740 Selenium 0.0 1.0

SW7841 Thallium 0.005 4.0

Table A-4. Method Quantitation Limits for Mercury by CVAA
(EPA Methods 7470A/7471A)

S AP e T i D e CWater- - Soil
_Paramieter - . Method - . - Analyte - (m_g/L) (mg/kg)
Metals SW7470A (water) Mercury 0.001 N/A

SW7471A (soil) Mercury N/A 0.1

Table A-5. Method Quantitation Limits for Hexavalent Chromium
(EPA Method 7196A)

Fa FFiIWwW ki iwes U'r"
- . waer Soil
_Parameter -~ Method -~ ... -~ Analyte = (mg/l) (mglkg)
Metals SW7196A Hexavalent Chromium 0.025 0.3

Table A-6. Method Quantitation Limits for Organlc Lead (CA LUFT)

el B el L S .Water- . Soil
”Para‘jm'eie_r . -_.Meth_od_ Lo .;;_;Anal'ytﬁe. e (mg/L) {mg/kg)
Metals CA LUFT Organic Lead 0.2 0.50

Table A-7. Method Quantitation Limits for Total Petroleum Hydrocarbons by GC
{
L\

»C

n
E

R T Tl :__:.:-.;r- S Water ~ Soil
 Parameter - Method .~ - Analyte -~  (ugl) (mg/ka)

Total SW80158 Purgeable Gasoline Range 50 1.0
Petroleum . Hydrocarbons Organics (GRO)
Hydrocarbons SW8015B Extractable  Diesel Range Organics 100 50
Hydrocarbons (DRO)
SW8015B Exiraciabie Motor Qil (RRO) 500 500
Hydrocarbons
Forsgren Associates/Brown and Caldwell A2 Revision 2 - Final
Appendix A to Benicia Quality Assurance Project Plan November 2001

—n

\BCSACO2\PROJECTSWS Army CorpsiBenicia ArsenaiFinal Documentsiqaopiatot updaie\FinalAPP-A {PGLs)HD!




Table A-8. Method Quantitation Limits for Aromatic and Halogenated Volatile
. Organics by GC (EPA Method 8021 B)

4 LA :::5: R - '_Wa’ter ~. Sl
Parameter .~ Method Analyte (pgll) - (mglkg)
Aromatic SW8021B Benzene 0.5 0.01
and Halogenated Ethylbenzene 1.0 0.01
Volatile Organic Toluene 1.0 0.01
Compounds m,p-Xylenes 20 0.01

o-Xylene 1.0 0.01
Bromodichloromethane 1.0 0.01
Bromoform 1.0 0.01
Bromomethane' 1.0 0.01
Carbon tetrachioride 1.0 0.01
Chlorobenzene 1.0 0.01
Chloroethane’ 2.0 0.02
Chioroform 1.0 0.01
Chloromethane’ 1.0 0.01
Dibromochloromethane 1.0 0.01
1,2-Dichlorcbenzene 1.0 0.01
1,3-Dichlorobenzens 1.0 0.01
1,4-Bichlorobenzene 1.0 0.01
Dichlorodifluoromethane’ 1.0 0.01
1,1-Dichloroethane 1.0 0.01
. 1,2-Dichloroethane 1.0 0.01
1,1-Dichloroethene 1.0 0.01
trans-1,2-Dichloroethene 1.0 0.01
1,2-Dichloropropane 1.0 0.01
c¢is-1,3-Dichloropropene 04 0.01
trans-1,3-Dichloropropene 04 0.01
Methyl tertiary-butyl ether 1.0 0.010
(MTBE)
Methylene Chloride 2.0 0.020
1,1,2,2-Tetrachloroethane 1.0 0.01
Tetrachloroethene 1.0 0.01
1,1,1-Trichloroethane 1.0 0.01
1,1,2-Trichloroethane 1.0 - 0.01
Trichlorofluoromethane 1.0 0.01
1,1,2-Trichloro-1,2,2- 1.0 0.01
trifluoroethane (Freon 113)
Trichloroethene 1.0 0.01
Vinyl chloride’ 1.0 0.01

1 Gaseous target analytes
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Table A-8. Method Quantitation Limits for Phenols (EPA Method 8041)

T DA s B i T Water -~ Sail .
Parameter .~ Method . ' Andlyte = (ugll) =~ (mglkg)
Phenols SW8041 4-Chloro-3-methylphencl 10 1.7

2-Chlorophenol 10 3.3
2,4-Dichlorophenol 10 1.7

2,4-Dimethyiphenol 10 i.7
2,4-Dinitrophenol 100 13.3
2-Methyl-4,6-dinitrophenol 100 13.3
2-Methylphenol ' 10 1.7
3/4-Methylphenol 10 1.7
2-Nitrophenol 10 3.3
4-Nitrophenol 50 3.3
Pentachiorophenol 5 2.5
Phenol 10 1.7
2,4 5-Trichlerophenol 10 17

2,4 6-Trichloropheno! 10 17

Table A-10. Method Quantitation Limits for Organochlorine Pesticides

i (EPA Method 8081A)

_ Parameter  Method '~ ' Anhalyte - (ugh)  (mgkg)
Organochlorine SWB8081A Aldrin 0.1 0.004 .
Pesticides _ a-BHC 0.2 0.004
b-BHC 0.1 0.004
d-BHC 0.1 0.004
g-BHC(Lindane) 0.1 0.004
a-Chlordane 0.1 0.004
g-Chlordane 0.1 0.004
4,4-DDD 0.1 0.004
4,4'-DDE 0.1 0.004
4,4'-DDT 0.1 0.004
Disldrin 0.1 0.004
Endosulfan | 0.2 0.008
Endosulfan i 05 0.008
Endosulfan suifate 0.2 0.016
Endrin 0.1 0.004
Endrin aldehyde a.1 0.016
Endrin ketone 01 0.008
Heptachlor 0.01 0.004
Heptachlor epoxide 0.05 0.008
Methoxychlor 1.0 0.080
Toxaphene 2.0 0.160 .
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Table A-11. Method Quantitation Limits for PCBs (EPA Method 8082)

o Parameter ' Method = Analyte = (ugl)  (mgkg)
PCBs SW 8082 Aroclor 1016 0.5 0.2
Aroclor 1221 0.5 0.2
Aroclor 1232 0.5 0.2
Aroclor 1242 o5 0.2
Aroclor 1248 0.5 02
Aroclor 1254 1.0 0.2
Aroclor 1260 1.0 0.2
Table A-12, Method Quantitation Limits for Organophosphorus Pesticides
(EPA Method 8141A)
SR - ' Water Soil
Parameter - Method Analyte {ug/L) (mg/kg)
Crganophosphorus SW8141A Azinphos-methyl (Guthion) 2.0 0.2
Pesticides Bolstar 3.0 0.2
Chlorpyrifos (Dursban) 2.0 0.2
Coumaphos 2.0 0.2
Demeton 10.0 0.6 ,
Diazinon 3.0 0.2
. Dichlorvos 50 0.2
, Dimethoate 5.0 0.2
Disulfoton 2.0 0.2
EPN 1.0 0.05
Ethoprop 5.0 0.2
Ethyl parathion 3.0 0.2
Fensulfothion 3.0 0.2
Fenthion 3.0 0.2
Malathion 3.0 0.2
Memphos 5.0 0.2
Methyl parathion 2.0 0.2
Mevinphos (Phosdrin) 3.0 0.2
Naled 5.0 02
Phorate (Thimet) 5.0 0.2
Ronnel 2.0 0.2
Suliotepp 10.0 0.6
Tetrachlorvinghos 10.0 0.6
Tokuthion 3.0 0.2
Trichloronate 4.0 0.2
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- ‘Water Soil ...
S L Y (ust) __(ma/kg)
Chlorlnated SW81 51 A 2,4-D 7 0.025
Herbicides 2,4-DB 1 .O 0.1
Dalapon 5.0 0.1
Dicamba 01 0.01
Dichlorprop 0.5 0.05
Dinoseb (DNBP) 05 0.05
MCPA 100 5.0
MCPP 100 5.0
24,5-T 0.5 0.025
2,4,5-TP (Silvex) 0.5 0.025

Parameter Method

Table A-14. Method Quantitation Limits for Volatile Organic Compounds
by GCIMS (EPA Method 82608)

Water* Y SO|I
Volatile SW82608 Acetone” 10.0
Organic Benzene 0.5 0.01
Compounds Bromobenzene 1.0 0.01

‘ Bromochioromethane 1.0 0.01

Parameter . Method.  Analyte

Bromodichloromethane 1.0 0.01
Bromoform 1.0 0.01
Bromomethane' 2.0 0.02 .
2-Butanone (Methyl ethyl ketone)? 10.0 0.1
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.02
0.01
0.02
0.01
0.01
0.02
0.01
0.01
0.01
0.01
0.01

N nNne

n-Butylbenzene
sec-Butylbenzene
tert-Butylbenzene
Carbon disulfide®
Carbon tetrachloride
Chlorcbenzene
Chlorodibromomethane
Chloroethane'
Chloroform
Chloromethane’
2-Chlarotoluene
4-Chlorotoluene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
Dibromomethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene

HN P (PRI o T SR g

LrIb'I ‘1‘ UIblIIUIU‘C'UulUI [L) U, v

0.05
0.02
0.02

0.01 ' .

NN = — 2 ) = = N 4+ N = il e et el
COoDOoODOoCODODDODOODOOOO

trans-1,4-dichloro-2-butene
Dichlorodifluoromethane(Freon® 12)'
1,1-Dichloroethane
1,2-Dichloroethane

SN
oo
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Table A-14. Method Quantitation Limits for Volatile Organic Compounds
by GC/MS (EPA Method 8260B)
. T T T T TWater sall
Parameter:  Method -~ ' -~ - Analyte e (uglt) __(mg/kg)
Volatile SW8260B 1,1-Dichloroethene 1.0 0.01
Organic cis-1,2-Dichloroethene 1.0 0.01
Compounds trans-1,2-Dichloroethene 1.0 0.01
1.2-Dichioropropane 1.0 0.01
1,3-Dichloropropane 1.0 0.01
2,2-Dichloropropane 1.0 0.01
1,1-Dichloropropene 2.0 0.02
¢is-1,3-Dichloropropene 0.4 0.01
trans-1,3-Dichloropropene 04 0.01
1,4-Dioxane . 1.0 0.01
Ethylbenzene 1.0 0.01
Ethyl methacrylate 2.0 , 0.02
Hexachlorobutadiene 1.0 0.01
2-Hexanone® 10 0.1
lodomethane 1.0 0.01
Isopropylbenzene 1.0 0.01
p-lsopropyltoluene 1.0 0.01
Methylene Chloride 2 0.02
4-Methyl-2-pentanone (MIBK) ? 10 0.1
Naphthalene 2.0 0.02
Styrene 1.0 0.01
1,1,1,2-Tetrachloroethane 1.0 0.01
. 1,1,2,2-Tetrachloroethane 1.0 0.01
Tetrachloroethene(PCE) 1.0 0.01
Toluene 1.0 0.01
1,2,3-Trichlorobenzene 1.0 0.01
1,2,4-Trichlorobenzene 1.0 0.01
1,1,1-Trichloroethane 1.0 0.01
1,1,2-Trichloroethane 1.0 0.01
Trichloroethene 1.0 0.01
Trichlorofluoromethane(Freon® 11)’ 1.0 0.01
1,2,3-Trichloropropane 1.0 0.01
1.1,2-Trichloro-1,2,2- 4.0 0.04
trifluoroethane (Freon® 113)
1,2,4-Tnmethylbenzene 1.0 0.01
1,3,5-Trimethylbenzene 1.0 0.01
Vinyl acetate” 5.0 0.05
Vinyl chloride’ 1.0 0.01
o-Xylene 1.0 0.01
m, p-Xylenes 20 0.02
Oxygenates SW8260B Methyl tertiary butyl ether (MTBE)2 1.0 0.01
Diisopropyl ether (DIPE)? 5.0 0.05
Ethyl tertiary butyl ether (ETBE)? 5.0 0.05
Tertiary amyl methyl ether (TAME)? 5.0 0.05
* MQLs listed based on 25 ml purge.
1 Gaseous target analytes
. 2 Poor purging efficiency
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P A ) | g

Tabie A-15. Method Quaniitation Limits for Semivoliatiie Organic Compounds by
GCIMS (EPA Method 82700) -
w . ‘Water =~ Soil .

_(pgly 7 (mglkg)

Parameter

Semivolatile SW8270C Base/N eutral Extractables
Organic Aniline 10 0.7
Compounds _ Benzyi alcohol 10 0.7
Bis({2-chlorethyl)ether 10 0.7
Bis(2-chloroisopropyi)ether 20 0.7
Bis(2-chlorethoxy)methane 10 0.7
Bis(2-ethylhexyl)phthalate 10 0.7
4-Bromophenyl phenyl ether 10 0.7
Butyi benzyl phthalate 10 0.7
4-Chloroaniline 10 0.7
2-Chloronaphthalene 10 0.7
4-Chlorophenyl phenyl ether 10 0.7
| Dibenzofuran 10 0.7
Di-n-butylphthalate 10 0.7
1,2-Dichlorcbenzene 10 0.7
1,3-Dichlorocbenzene 10 0.7
' 1.4-Dichlorocbenzene 10 0.7
3,3'-Dichlorobenzidine 20 0.7
Diethyl phthalate 10 0.7
Dimethyl phthalate 10 0.7
2,A-Dinitrotoluene 10 0.7
2,6-Dinitrotcluene 10 0.7
Di-n-octyl phthaiate 10 0.7
Hexachlorobenzene 10 0.7
' Hexachlorobutadiene 10 0.7
Hexachlorocyclopentadiene 40 0.7
Hexachloroethane 10 0.7
Isophorone 10 0.7
2-Methyinaphthalene 10 0.7
2-Nitroaniline 50 17
3-Nitroaniline 50 1.7
4-Nitroaniline 50 1.7
Nitrobenzene 10 0.7
N-nitrosodimethylamine 40 0.7
N-nitrosodiphenylamine 10 0.7
N-nitrosodipropylamine 10 0.7

1,2,4-Trichlorobenzene 10 ' 0.7
Acid Extractables

okt

Benzoic Acid 50 17
4-Chloro-3-methyiphenol 10 0.7
2-Chlorophenol 10 0.7

2 4-Dicholorphenol 10 07 .
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Table A-15. Method Quantitation Limits for Semivolatile Organic Compounds by
GC/MS (EPA Method 8270C)

< Method . -~ Analyle - - . Water . . Soi

R L R e S SRR -. fpgit) - - (mg/kg)
Semivolatile Sw8270C 2,4-Dimethylphenol 10 0.7
Organic 4,6-Dinitro-2-methylphenol 50 1.7
Compounds . 2 A-Dinitrophenol 50 1.7
2-Methylphencl 10 0.7
4-Methyiphenol 10 0.7
2-Nitrophenol 10 0.7
4-Nitrophenol 50 1.7
Pentachlorophenol 50 1.7
Phenol 10 0.7
2,4,5-Trichloropheno! 80 1.7
2.4,6-Tricholorphenol 10 0.7
PAHs in SIM Mode
Acenaphthalene 5.0 1.0
Acenaphthene 5.0 1.0
Anthracene 5.0 1.0
Benzo(a)anthracene 0.25 0.05
Benzo{b)fluroanthene 0.25 0.05
Benzo(k)fluroanthene 0.50 0.10
Benzo(g,h,i}perylene 0.5 0.1
Benzo(a)pyrene 0.25 0.05
Chrysene 0.5 0.1
Dibenzo(a,h)anthracene 05 0.1
Fluoranthrene 05 0.1
Fluorene 05 o1
Indeno(1,2,3-cd)pyrene 0.25 0.05
Naphthalene 25 05
Phenanthrene 1.0 0.2
Pyrene 1.0 0.2
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Table A-16. Method Quantitation Limits for Dioxins and Furans by Low Resolution
GC/MS (EPA Method 8280A)

(ugll) - (ugkg)

r  Method - Ana
Dioxins and SW8280A

Furans : 2,3,7,8-TCDD 0.01 0.001
122378 PeCDD 0 028 0.0028

gy iy LERY A A

1,2,3,4,7,8-HxCDD 0.025 0.0025
1,2,3,6,7,8-HxCDD 0.025 0.0025
1,2,3,7,8,9-HxCDD 0.025 0.0025
1,2,3,4,6,7,8-HpCDD 0.025 0.0025
OCDD 0.050 0.01
Furans
2,3,7,8-TCDF 0.010 0.001

Dioxins

1,2,3,7,8-PeCDF 0.025 0.0025
2,3,4,7 8-PeCDF 0.025 0.0025
1,2,3,4,7,8-HxCDF 0.025 0.0025
1,2,3,6,7,8-HxCDF 0.025 0.0025
2,3,4,6,7,8-HxCDF 0.025 0.0025
1,2,3,7,8,9-HxCDF 0.025 0.0025
1,2,3,4,6,7,8-HpCDF 0.025 0.0025
1,2,3,4,7,8,9-HpCDF 0.025 0.0025

| OCDF 0.050 0.01

Table A-17. Method Quantitation Limits for Dioxins and Furans by High
Resolution GC/MS (EPA Method 8290)

e Water - . Soil
Parameter = Method . Anaiyte. . - (ng/) - {ng/kg)
Dioxins and SW8290 Dioxins

Furans 2,3,7,8-TCDD 0.02 0.002
1,2,3,7,8-PeCDD 0.05 0.01
1,2,3,4,7,8-HxCDD 0.05 0.01
1,2,3,6,7,8-HxCDD 0.05 0.01
1,2,3,7,8,9-HxCDD 0.05 0.01
1,2,3,4,6,7,8- HpCDD 0.05 0.01
OCDD 0.1 0.01

Furans

2,3,7.8-TCDF 0.02 0.002
1,2,3,7,8-PeCDF 0.05 0.01
2,3,4,7,8-PeCDF 0.05 0.01
1,2,3,4,7,8-HxCDF 0.05 0.01
1,2,3,6,7,.8-HxCDF 0.05 0.01
2.3,4.8,7.8-HxCDF 0.05 0.01
1,2,3,7.8,9-HxCDF 0.05 Q.01
1,2,3,4,6,7,8-HpCDF 0.05 0.01
1,2,3,4,7,8,9-HpCDF 0.05 0.01

OCDF 0.1 0.01 .
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Table A-18. Method Quantitation Limits for Polynuclear Aromatic Hydrocarbons
by HPLC (EPA Method 8310)

R i T i Water. . Soil
Parameter -~ Method " : - -Analyte - (ig) - (mgkg)
Polynuclear SW8310 Acenaphthalene 5.0 1.0

Aromatic Acenaphthene 5.0 1.0
Hydrocarbons Anthracene 5.0 1.0
Benzo(a)anthracene 25 0.05

Benzo(b)fluoranthene 0.25 0.05

Benzo(k)fluoranthene .0.50 0.1

Benzo(g,h,i)perylene 0.5 0.1

Benzo{a}pyrene 25 0.05

Chrysene 0.5 01

Dibenzo{a,h)anthracene 0.5 01

Fluoranthrene 0.5 0.1

Fluorene 0.5 0.1

Indeno(1,2,3-cd)pyrene 0.25 0.05

Naphthalene 25 0.5

Phenanthrene 1.0 0.2

Pyrene 1.0 0.2

Table A-19. Method Quantitation Limits for Nitroaromatics and Nitroamines
by HPLC (EPA Method 8330)

CUERRSEL L ST R 5t RN Water. Soil
Parameter . Method” ~ ~ Analyte . - (ugl) (ma/kg)
Nitroaromatics SW8330 2-Am-DNT 0.0008 0.4
and Nitroamines 4-Am-DNT 0.0008 0.4
1,3-Dinitrobenzene 0.0008 0.4
2,4-Dinitrotoluene 0.0008 0.4
2,6-Dinitrotoluene 0.0008 0.4
HMX 0.0016 0.8
Nitrobenzene 0.0008 0.4
2-Nitrotoluene 0.0016 0.8
3-Nitrotoluene 0.0008 04
4-Nitrotoluene 0.0016 0.8
RDX 0.0008 04
Tetryl 0.0016 0.8
svm-Trinitrobenzene 0.0008 04
2,4 6-Trinitrotoluene 0.0008 0.4
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Table A-20. Method Quantitation Limits for Nitroglycerine by HPLC

(EPA Method 8332)
E s GO N o ‘Water - i;-i: Scnl
. Parameter . Method fugll) oo (mglkg)
Nitroglycerine SW8332 10.0 0.25

Table A-21. Method Quantitation Limits for Total Recoverable Petroleum

Hydrocarnons (I:I-'A Method 8440/1664)

" Parameter... -Method,f-?-.; - '_ Analyte """ (mg/L) - (mg/kg) -
Total Recoverable SWa440 Total Hecoverable 5.0 20

Petroleum Hydrocarbons E1664 Petroleurn Hydrocarbons

Table A-22. Method Quantitation Limits for Total Cyanide
(EPA Method 9012A or 9014)

IR S S oo Water - . Soll
 Parameter | . Method {mg/L) ~ (mg/kg)
Total Cyanide  SWE012A  0.01 0.5

Table A-23. Method Quantitation Limits for Total Organic Carbon

(EPA Method 9060)
R i Water - Sl
_+ ‘Parameter . . Methoﬁ (mgl) . .~ (mg/kg)
Total Organic Carbon SWQOSO 5.0 N/A
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. Table A-24. Method Quantitation Limits for Total Dissolved Solids
(EPA Method 160.1)

R o Water Soil -
_Parameter _ Method (mall) {(ma/ka).
Total Dissolved Solids 160.1 20 N/A

Table A-25. Method Quantitation Limits for Anions by lon Chromatography
(EPA Method 300.0/9056)

- : Water Soil
Parameter Method Analyte (mg/L). (mg/kg)
Anions E300.0 Chioride 0.5 5.0
Nitrite 0.2 2.0
Nitrate 0.2 2.0
Sulfate 2.0 20.0
Table A-26. Method Quantitation Limits for Alkalinity
(EPA310/Standard Methods 2320C)
- ' Water Soil
Parameter Method Analyte {mg/L) {ma/kg)
Alkalinity SM2320C Bicarbonate Alkalinity 50 10
Carbonate Alkalinity 5.0 10
Hydroxide Alkalinity 50 10
Total alkalinity 5.0 10
Table A-27. Method Quantitation Limits for Total Organic Carbon (Walkley Black)
~_Parameter Method Water Soil
= (mg/L) {percent)
Total Organic Carbon WEBELACK N/A 0.05
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Table A-28. Method Quantitation Limits for Volatile Organic Compounds
in Ambient Air and Soil Gas (EPA Method TO-15)? ‘
S S Parameter .o o0 7 Methed O (ppby)- -
Acetone’ TO-15 2.0

T 48 nNnc
1w =1 ot

Benzene
Bromodichloromethane’ TO-15 2.0
Bromoform' ~ TO-15 2.0
Bromomethane TO-15 0.5
2-Butanone {Methyl ethyl ketone}) TO-15 2.0
1,3-Butadiene’ TO-15 2.0
Carbon Disulfide’ TO-15 20
Carbon Teirachioride TO-15 - 05
Chicrobenzene TO-15 0.5
Chloroethane TO-15 0.5
Chloroform TO-15 0.5
Chloromethane TO-15 0.5
3-Chloro-1-propene ' TO-15 0.5
Chlorotoluene TO-15 0.5

1,2 Dichlorobenzene TO-15 0.5
1,3 Dichlorobenzens TO-15 05
1,4 Dichlorobenzene TO-15 0.5
Dichlorodifluoromethane (Freon 12) TO-15 0.5
1,1 Dichloroethane TO-15 0.5
1,2 Dichioroethane TO-158 0.5
1,1 Dichloroethene TO-15 05
Cis-1,2 Dichloroethene TO-15 05
Trans-1,2 Dichloroethene1 TO-15 2.0
1,2 Dichloropropane TO-15 0.5
Cis-1,2 Dichloropropene TO-15 05
Cis-1,3 Dichloropropene TO-15 0.5
trans-1,2 Dichioropropene TO-15 0.5
trans-1,3 Dichloropropene TO-15 05
1,2 Dichlore-1,1,2,2-tetraflouroethane (Freon TO-15 0.5
114) _
1,4-Dioxane’ TO-15 2.0
Ethanol’ _ TO-15 2.0
Ethylbenzene TO-15 05
Ethyiene dibromide TO-15 0.5
4-Ethyltoluene’ TO-15 2.0
Heptane' TO-15 2.0

Hexachlorobutadiene TO-15 - 0.5
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Table A-28. Method Quantitation Limits for Volatile Organic Compounds in
Ambient Air and Soil Gas (EPA Method TO-15)° Continued

Bk PR _ Soil Gas
Parameter - Method .  (ppbv) -
Hexanel TO-15 20
2-Hexanone1 TO-15 2.0
Methylene chloride TO-15 05
4-Methyl-2-pentanone1 TO-15 2.0
Methyl tert-butyl ether1 TO-15 20
2-Propanol1 TO-15 2.0
Propylenei TO-15 20
Styrene TO-15 0.5
1,1,2,2-Tetrachloroethane TO-15 0.5
Tetrachloroethene TO-15 0.5
Tetrahydrofurani TO-15 2.0
Toluene TO-15 0.5
1,2,4-Trichlorobenzene TO-15 05
1,1,1-Trichloroethane TO-15 0.5
1,1,2-Trichloroethane TO-15 0.5
Trichloroethene TO-15 0.5
Trichloroflucromethane {Freon 11} TO-15 0.5
1,2, 4-Trimethylbenzene TO-15 0.5
1,3,5-Trimethylbenzene TO-15 0.5
1,1,2 Trichloro-1,2,2-triflouroethane (Freon TO-15 0.5
113)
Vinyl Acetate TO-15 2.0
Vinyi Chioride TO-15 C.10
o-xylene TO-15 0.5
m- and p-xylene TO-15 0.5

-

Poor Performer {e.g., polar compound) per Air Toxics internal LQAPP.
2 Maximum Quantitation limits listed are prior to dilution caused by pressurization of Summa® canisters.
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Appendix B
Summary of Calibration, Internal Quality
Control, and Corrective Action Procedures
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r Metais by P (EPA Method 601 UB}

Benicia Arsenal Control Limits

Percent Recovery (%) Relative Percent Difference (%)
LCS/ALCSD/MS/MSD LCSD/MSD
Analytical
Method Spiking Compounds Water Soil Water Soil
SW6010B  Aluminum 80-120 80-120* 20 20
Antimony N/A 70-125 N/A 20
Barium 80-120 80-120 20 20
Beryltium 80-120 80-120 20 20
Cadmium (Trace) 80-120 80-120 20 20
Calcium 80-120" . 80-120* 20 20
Chromium 80-120 80-120 20 20
Caobalt 80-120 80-120 20 20
Copper 80-120 B0-120 20 20
Iron 80-120 80-120" 20 20
Lead (Trace) 80-120 80-120 20 20
Magnesium 80-120* 80-120* 20 20
Manganese 80-120 80-120* 20 20
Molybdenum 80-120 80-120 20 20
Nickel 80-120 80-120 20 20
Potassium 80-120* 80-120" 20 20
Silver 80-120 80-120 20 20
Sodium 80-120* 80-120* 20 20
Tin 80-120 80-120 20 20
i Vanadium 80-120 80-120 20 20
. Zinc 80-120 80-120 20 20

* Note: These analytes are not required for spiking for soil MS/MSD analyses unless specifically required by
project-specific DQOs.
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Conirol Sampies for Metais by iCP/MS (EPA Method 6020)

Benicia Arsenal Controi Limits

Percent Recovery (%)

Relative Percent Difference (%)

LCS/A.CSD/MS/MSD LCSD/MSD

Analytical Spiking

Method Compounds Water Soil Water Soil

SWa6020 Aluminum 80-120 80-120 20 20
Antimony B0-120 80-120 20 20
Arsenic 80-120 80-120 20 20
Barium 80-120 80-120 20 20
Beryllium 80-120 80-120 20 20
Cadmium 80-120 80-120 20 20
Calcium 80-120 80-120 20 20
Chromium 80-120 80-120 20 20
Cobalt 80-120 80-120 20 20
Copper 80-120 80-120 20 20
Lead BO-120 80-120 20 20
Magnesium 80-120 80-120 20 20
Manganese 80-120 80-120 20 20
Molybdenum 80-120 80-120 20 20
Nickel 80-120 80-120 20 20
Potassium 80-120 80-120 20 20
Silver 80-120 80-120 20 20
Sodium 80-120 80-120 20 20
Thallium 80-120 80-120 20 20
Tin 80-120 80-120 20 20
Vanadium 80-120 80-120 20 20
Zinc 80-120 80-120 20 20

Table C-3. Control Limits for Matrix Spikes, Matrix Spike Duplicates and Laboratory
Control Samples for Metals by GFAA, Mercury by CVAA, and Organic Lead

{7000 Qarice
\I WA WP WD P

Mathods)

DU LS W W

J

Benicia Arsenal Control Limits

Percent Recovery (%)

Relative Percent Difference (%)

- LCSACSD/MS/MSD LCSD/MSD
Analytical Method _ Spiking Compounds Water Soil Water Soil
SwW7041 Antimony 80-120 N/A 20 20 .
SW7060A Arsenic 80-120 80-120 20 20
SW7131A Cadmium 80-120 80-120 20 20
LUFT/SW7420 Lead, organic 65-135 65-135 30 30
Sw7421 Lead 80-120 80-120 20 20
SW7470A (water) Mercury 80-120 80-120 20 20
SW7471A (soil)

SW7740 Seienium 80-120 80-120 20 20
SW7761 Silver 80-120 80-120 20 20
SW7841 Thallium 80-120 80-120 20 20
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Benicia Arsenal Control Limits

Percent Recovery (%) Relative Percent Difference (%)

LCSACSD/MS/MSD LCSD/MSD
Analytical Method  Spiking Compounds Water Soil Water Soil
SW7196A Hexavalent Chromium 75-125 75-125 20 20

Table C-5. Control Limits for Matrix Spikes, Matrix Spike Duplicates, Surrogate Spikes, and
Laboratory Control Samples for Total Petroleum Hydrocarbons by GC (EPA Method 8015B)

Rarnini

Benicia Arsenal Control Limits
Percent Recovery (%) Relative Percent Difference (%)
LCSA.CSD/MS/MSD LCSD/MSD
Analytical Method  Spiking Compounds Water Soil Water Soil
SWa015B Gasoline 65-135 60-140 230 30
Surrogates:
4-BFB 65-135 65-135 N/A N/A
a,a,a-TFT 65-135 65-135 N/A N/A
Diesel 60-140 50-150 30 40
Surrogates:
o-Terphenyl 60-140 50-150 N/A N/A
Benzo(a)pyrene 60-140 50-150 N/A N/A

Note:
Surrogate standards may vary for different laboratories. A minimum of one surrogate will be used.

Table C-6. Control Limits for Matrix Spikes, Matrix Spike Duplicates, Surrogate Spikes,
and Laboratory Control Samples for Aromatic and Halogenated Volatile Organics by GC
(EPA Method 8021B)

Benicia Arsenal Control Limits
Percent Recovery (%) Relative Percent Difference (%)

LCS/LCSD/MS/MSD LCSD/MSD

Analytical Method  Spiking Compounds Water Soi Waiter Soil

sSwao21B Benzene 65-135 65-135 30 30

Ethylbenzene 65-135 65-135 30 30

Toluene 65-135 65-135 30 30

m,p-Xylenes 65-135 65-135 30 30

o-Xylenes 65-135 65-135 30 30

Bromodichloromethane 65-135 65-135 30 30

Bromoform 65-135 65-135 30 30

Bromomethane' 65-135 65-135 30 30

Carbon tetrachloride 65-135 65-135 30 30

Chlorobenzene 65-135 65-135 30 30

Chioroethane’ 65-135 65-135 30 30
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Table C-6. Control Limits for Matrix Spikes, Matrix Spike Duplicates, Surrogate Spikes,

and Laboratory Control Samples for Aromatic and Halogenated Volatile Organics by GC
(EPA Method 8021B) (Continued)

Benicia Arsenal Control Limits

Percent Recovery (%)

Relative Percent Difference (%)

LCSA.CSD/MS/MSD LCSD/MSD
Analytical
Method Spiking Compounds Water Soil Water Soil
Swgo21B  Chloroform 65-135 65-135 30 30
Chloromethane’ B65-135 65-135 30 30
Dibromochloromethane 65-135 65-135 30 30
1,2-Dichlorobenzene 65-135 65-135 30 30
1,3-Dichiorobenzene 65-135 65-135 30 30
1,4-Bichlorobenzene 65-135 65-135 30 30
Dichlorodiflucromethane’ 65-135 65-135 30 30
1,1-Dichloroethane 65-135 65-135 30 30
1,2-Dichloroethane 83-135 85-135 30 30
1,1-Dichloroethene 65-135 65-135 30 30
trans-1,2-Dichloroethene 65-135 65-135 30 30
1,2-Dichloropropane 65-135 65-135 30 30
cis-1,3-Dichioropropene 65-135 65-135 30 30
trans-1,3-Dichloropropene 65-135 - 65-135 30 30
Methyl teri-butyl ether 65-135 65-135 30 30
(MTBE)
Methylene Chloride 85-135 65-135 30 30
1,1,2,2-Tetrachloroethane 65-135 65-135 30 30
Tetrachloroethene 65-135 65-135 30 30
1,1,1-Trichioroethane €65-135 65-135 30 30
1,1,2-Trichloroethane 65-135 65-135 30 30
Trichloroflucromethane’ 65-135 65-135 30 30
1,1,2-Trichloro-1,2,2- 65-135 65-135 30 30
trifluorosthane (Freon 113)
Trichloroethene 65-135 65-135 30 30
Vinyl chloride’ 65-135 65-135 30 30
Surrogates®:
a,a,a-TFT 65-135 65-135 N/A N/A
8romofluorobenzene 65-135 65-135 N/A N/A
2-Bromo-1-chloropropane 65-135 65-135 N/A N/A
1,4-Dichlorobutane 65-135 65-135 N/A N/A
Notes:

1 Gaseous target anailytes
2 Atleast 2 surrogates shall be used. Laboratory may use different surrogate as long as minimum accuracy limits

are met.
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Benicia Arsenal Control Limits

Percent Recovery (%)

Relative Percent Difference (%)

LCS/LCSD/MS/MSD LCSD/MSD
Analytical
Method Spiking Compounds Water Soil Water Soil
SW8041 4-Chloro-3-methylphenol 65-135 65-135 30 30
2-Chlorophenol 65-135 65-135 30 30
2,4-Dichlorophenot 65-135 65-135 30 30
2,4-Dimethylphenol 65-135 65-135 30 30
4,6-Dinitro-2-methylphenol 65-135 65-135 30 30
2,4-Dinitrophenol 65-135 65-135 30 30
2-Nitrophenol 65-135 65-135 30 30
4-Nitrophenol 65-135 65-135 30 30
Pentachlorophenol 65-135 65-135 30 30
Phencl 65-135 65-135 30 30
2,4,6-Trichlorophenaol 65-135 65-135 30 30
Surrogate:
2,4-Dibromophenol 65-135 65-135 N/A N/A

Table C-8. Control Limits for Matrix Spikes, Matrix Spike Duplicates, Surrogate Spikes,
and Laboratory Control Samples for Pesticides by GC (EPA Method 8081A)

Benicia Arsenal Control Limits
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Percent Recovery (%) Relative Percent Difference (%
LCS/LCSD/MS/MSD LCSD / MSD
Analytical
Method Spiking Compounds Water Soil Water Soil
SW8081A Aldrin 50-145 50-145 40 40
a-BHC 50-145 50-145 40 40
b-BHC 50-145 50-145 40 40
d-BHC 50-145 50-145 40 40
g-BHC (Lindane) 50-145 50-145 40 40
a-Chlordane 50-145 50-145 40 40
g-Chiordane 50-145 50-145 40 40
4,4-DDD 50-145 50-145 40 40
4,4'-DDE 50-145 50-145 40 40
4,4'-DDT 50-145 50-145 40 40
Dieldrin 50-145 50-145 40 40
Endosulfan | 50-145 50-145 40 40
Endosulfan i 50-145 50-145 40 40
Endosulfan Sulfate 50-145 50-145 40 40
Endrin 50-145 50-145 40 40
Endrin Aldehyde 50-145 50-145 40 40
Endrin Ketone 50-145 50-145 40 40
Heptachlor 50-145 50-145 40 40
Heptachlor Epoxide 50-145 50-145 40 40
Methoxychlor 50-145 50-145 40 40
Surrogates:
Decachlorobiphenyl 50-145 50-145 N/A N/A
Tetrachioro-m-xylene 50-145 50-145 N/A N/A
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Benicia Arsenal Control Limits

Percent Recovery (%) Relative Percent Difference (%)
LCS/LCSD/MS/MSD LCSD / MSD
Analytical
Method Spiking Compounds Water Soil Water Soil
SWe8082 1:1 mixture of Arcclor 1016 40-140 40-140 40 40
and Aroclor 1260
Surrogates:
Decachiorobipheny! 40-140 40-140 N/A N/A
Tetrachloro-m-xylene 40-140 40-140 N/A N/A

Table C-10. Control Limits for Matrix Spikes, Matrix Spike Duplicates, Surrogate Spikes, and
Laboratory Control Samples for Organophosphorus Pesticides by GC (EPA Method 8141A)

Benicia Arsenal Control Limits

Percent Recovery (%) Reiative Percent
Difference (%)
LCS/LCSD/MS/MSD LCSD/MSD
Analytical Spiking
Method Compounds Water Soil Water Soil
SW8141A Azinphos-methyl (Guthion) 40-140 40-140 40 40
Bolstar 40-140 40-140 40 40
Chlorpyrifos (Dursban) 40-140 40-140 40 40
Coumaphos 40-140 40-140 40 40
Demeton 40-140 40-140 40 40
Diazinon 40-140 40-140 40 40
Dichlorvos 40-140 40-140 40 40
Dimethoate 40-140 40-140 40 40
Disulfoton ) 40-140 40-140 40 40
EPN 40-140 40-140 40 40
Ethoprop 40-140 40-140 40 40
Ethyl parathion 40-140 40-140 40 40
Fensulfothion 40-140 40-140 40 40
Fenthion 40-140 40-140 40 40
Malathion 40-140 40-140 40 40
Merphos 40-140 ~ 40-140 40 40
Methyl parathion 40-140 40-140 40 40
Mevinphos (Phosdrin) 40-140 40-140 40 40
Naled 40-140 40-140 40 40
Phorate (Thimet) 40-140 40-140 40 40
Ronnel 40-140 40-140 40 40
Sulfotepp 40-140 40-140 40 40
Tetrachlorvinphos 40-140 40-140 40 40
Takuthion 40-140 40-140 40 40
Trichloronate 40-140 40-140 40 40
Surrogate:
Ethion 40-140 40-140 N/A N/A
i
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Table C-11. Control Limits for Matrix Spikes, Matrix Spike Duplicates. S te Spikes,
e and Laboratory Controi Sampies for Chiorinated Herbicides by GC (EPA Method 8151A)
Benicia Arsenal Control Limits
Percent Recovery (%) Relative Percent Difference (%)
LCS/LCSD/MS/MSD LCSD/MSD
Analytical
Method Spiking Gompounds Water Soil Water Soil
SWa151A 2,4-D 55-135 55-135 30 40
2,4-DB 55-135 55-135 30 40
Dalapon 55-135 55-135 30 40
Dicamba 55-135 55-135 30 40
Dichlorprop 55-135  55-135 30 40
Dinoseb (DNBP) 55-135 55-135 30 40
- MCPA 55-135 55-135 30 40
MCPP 55-135 55-135 30 40
2,4,5-T 55-135 55-135 30 40
2,4,5-TP (Siivex) 55-135 55-135 30 40
Surrogate:
2,4-DCAA 55-135 55-135 N/A N/A
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e L U [ J
’
atile Organic Compounds by GC/MS (EPA Method 82608)

boratory C Ol Saim for Volati
Benicia Arsenal Control Limits
Percent Recovery (%) Reiative Percent
Difference (%)
LCSA.CSD/MSMSD LCSD/MSD
Analytical
Method Spiking Compounds Water Soil Water Soil
SW8260B  Acetone” 65-135 65-135 30 30
Benzene 70-130 70-130 25 25
Bromobenzene 70-130 70-130 25 25
Bromochloromethane 70-130 70-130 25 25
Bromodichloromethane 70130 70-130 25 25
Bromofarm 70-130 70-130 25 25
Bromomethane' 70-130 70-130 25 25
2-Butanone 65-135 65-135 30 30
(Methyl ethyl ketone [MEK]) °
n-Butyibenzene 70-130 70-130 25 25
sec-Butylbenzene 70-130 70-130 25 25
tert-Butylbenzene 70-130 70-130 25 25
Carbon disulfide’ 65-135 65-135 30 30
Carbon tetrachloride 70-130 70-130 25 25
Chlorobenzene 70-130 70-130 25 25
Chlorodibromomethane 70-130 70-130 25 25
Chloroethane’ 70-130 70-130 25 25
Chloroform 70-130 70-130 25 25
Chioromethane’ 70-130 70-130 25 25
2-Chlorotoluene 70-130 70-130 25 25
4-Chlorotoluene 70-130 70-130 25 25
1,2-Dibromo-3-chloropropane 70-130 70-130 25 25
1,2-Dibromoethane 70-130 70-130 25 25
Dibromomethane 70-130 70-130 25 25
1,2-Dichlorobenzene 70-130 70-130 25 25
1,3-Dichiorobenzene 70-130 70-130 25 25
1,4-Dichlorobenzene 70-130 70-130 25 25
cis-1,4-dichloro-2-butene 65-135 65-135 30 30
trans-1,4-dichloro-2-butene 65-135 65-135 30 30
Dichiorodiflucromethane(Freon® 12)' 70-130 70-130 25 25
1,1-Dichlorcethane 70-130 70-130 25 25
1,2-Dichloroethane 70-130 70-130 25 25
1,1-Dichloroethene 70-130 70-130 25 25
cis-1,2-Dichloroethene 70-130 70-130 25 25
trans-1,2-Dichioroethene 70-130 70-130 25 25
1,2-Dichloropropane 70-130 70-130 25 25
1,3-Dichloropropane 70-130 70-130 25 25
| 2,2-Dichloroproparne 70-130 70-130 25 25
] 1,1-Dichloropropene 70-130 70-130 25 25
E cis-1,3-Dichioropropene 70-130 70-130 25 25
l trans-1,3-Dichloropropene 70-130 70-130 25 25
' ®
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Benicia Arsenal Control Limits

Percent Recovery (%)

Realative Parrant
meatve nt
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Difference (%)

2. Poor purging efficiency

LCS/LCSD/MS/MSD LCSD/MSD
Analytical
Method Spiking Compounds Water Soil Water Soil
Swaz260B 1,4-Dioxane 65-135 65-135 30 30
Ethylbenzene 70-130 70-130 25 25
Ethyl methacrylate® 65-135 65-135 30 30
Hexachlorobutadiene . 70-130 70-130 25 25
2-Hexanone® 65-135 65-135 30 30
lodomethane 70-130 70-130 25 25
Isopropylbenzene 70-130 70-130 25 25
p-Isopropyitoluene 70-130 70-130 25 25
Methylene Chloride 65-135 65-135 30 30
4-Methyl-2-pentanone (MIBK) 2 65-135 £65-135 30 30
Naphthalene 70-130 70-130 25 25
Styrene 70-130 70-130 25 25
1,1,1,2-Tetrachloroethane 70-130 70-130 25 25
1,1,2,2-Tetrachloroethane 70-130 70-130 25 25
Tetrachloroethene 70-130 70-130 25 25
Toluene 70-130 70-130 25 25
1,2,3-Trichlorobenzene 70-130 70-130 25 25
1,2,4-Trichlorcbenzene 70-130 70-130 25 25
1,1,1-Trichloroethane 70-130 70-130 25 25
1,1,2-Trichloroethane 70-130 70-130 25 25
Trichloroethene 70-130 70-130 25 25
Trichlorofluoromethane(Freon® 11}’ 70-130 70-130 25 25
1,2,3-Trichloropropane 70-130 70-130 25 25
1,1,2-Trichloro-1,2,2-triflucroethane 70-130 70-130 25 25
{(Freon 113)
1,2,4-Trimethylbenzene 70-130 70-130 25 25
1,3,5-Trimethylbenzene 70-130 70-130 25 25
Vinyl acetate’ 65-135 65-135 30 30
Vinyl chioride’ 65-135 65-135 30 30
o-Xylene 70-130 70-130 25 25
m, p-Xylenes 70-130 70-130 25 25
Methyl tertiary buty! ether” (MTBE) 65-135 65-135 30 30
Diisopropy! ether” (DIPE) £5-135 65-135 30 30
Ethyl tertiary butyl ether” (ETBE) 65-135 65-135 30 30
Tertiary amyl methyl ether® (TAME) 65-135 65-135 30 30
Surrogates:
4-Bromofluorobenzene 70-130 70-130 N/A N/A
1,2-Dichloroethane-d4 70-130 70-130 N/A N/A
Toluene-d8 70-130 70-130 N/A N/A
Note: 1. Gaseous target analytes
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(EPA Metho 8270C)

Benicia Arsenal Control Limits

Percent Recovery (%)

Relative Percent Difference (%)

3

LCS/LCSD/MS/MSD LCSD/MSD
Anaiytical
Method Spiking Compounds Water Soil Water Soil
SW8270C  Base/Neutral Extractables
Aniline 35-125 35-125 35 35
Benzyl alcohol 45-125 30-125 30 40
Bis(2-chloroethyl)ether 25-125 25-125 40 40
Bis(2-chloroisopropyl)ether 25-125 25-125 40 40
Bis(2-chioroethoxy)methane 25-125 25-125 40 40
Bis(2-ethylhexyl)phthalate 40-130 45-130 35 35
4-Bromophenyl phenyl ether 35-125 35-125 35 35
Buty! benzyl phthalate 40-130 45-130 35 35
4-Chloroaniline 20125 20-125 40 40
2-Chloronaphthalene 35-125 35-125 35 35
4-Chlorophenyl phenyl ether 35-125 36-125 35 35
Dibenzofuran 50-125 50-125 30 30
Di-n-butylphthalate 40-130 45-130 35 35
1,2-dichtorobenzene 35-125 35-125 35 35
1,3-Dichlorcbenzene 35-125 35125 35 35
1,4-Dichlorcbenzene 35-125 35-125 35 35
3,3"-Dichlorobenzidine 20-125 20-125 40 40
Diethyl phthalate 40-130 45-130 35 35
Dimethyl phthalate 40-130 45-130 35 35
2,4-Dinitrotoluene 40-125 40-125 35 as
2,6-Dinitrotoluene 40-125 40-125 35 35
Di-n-octyl phthaiate 40-130 45-130 35 35
Hexachlorobenzene 35-125 35-12% 35 35
Hexachlorobutadiene 25-125 25-125 40 40
Hexachlorocyclopentadiene 25-125 25-125 40 40
Hexachloroethane 256-125 25-125 40 40
isophorone 45-125 30-125 30 40
2-Methylnaphthalene 40-130 40-130 35 35
2-Nitroaniline 40-125 40-125 35 35
3-Nitroaniline 40-125 40-125 35 35
4-Nitroaniline 40-125 40-125 35 35
Nitrobenzene 40-125 40-125 35 35
N-nitrosodimethylamine 35-125 35-125 35 35
N-nitrosodiphenylamine 35-125 35-125 35 35
N-nitrosodipropylamine 35-125 35-125 35 35
1,2,4-Trichlorobenzene 35-125 35-125 35 35
Acid Extractables
Benzoic Acid 20-125 20-125 40 40
4-Chioro-3-methyiphenoi 20-125 20-125 40 40
2-Chlorophenol 20-125 20-125 40 40
2,4-Dicholorphenol 20-125 20-125 40 40
2,4-Dimethylphenol 20-125 20-125 40 40
4,6-Dinitro-2-methylphenol 20-125 20-125 40 40
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e -and Laboratory Control Sampies for Semivolatile Organic Compounds by GC/MS
(EPA Method 8270C) (Continued)
Benicia Arsenal Control Limits
Percent Recovery (%) Relative Percent Difference (%)
LCS/LCSD/MS/MSD LCSD/MSD
Analytical

Method Spiking Compounds Water Soil Water Soil
SW8270C  2,4-Dinitrophenol 20-125 20-125 40 40
2-Methyiphenol 20-125 20-125 40 40
4-Methylphenol 20-125 20-125 40 40
2-Nitrophenol 20-125 20-125 40 40
4-Nitrophenol 20-125 20-125 40 40
Pentachiorophenoi 20-125 20-125 40 40
Phenol 20-125 20-125 40 40
2,4,5-Trichlorophenol 20-125 20-125 40 40
2,4,6-Tricholorphenol 20-125 20-125 40 40

PAHs in SIM Mode
Acenaphthalene 50-125 45-125 30 30
Acenaphthene 50-125 45-125 30 30
Anthracene 50-125 45-125 30 30
Benzo(a)anthracene 50-125 45-125 30 30
Benzo(b)fluroanthene 50-125 45-125 30 30
Benzo(k}fluroanthene 50-125 45-125 30 30
Benzo(g,h,l)perylene 50-125 45-125 30 30
i Benzo(a)pyrene 50-125 45-125 30 30
. Chrysene 50-125 45-125 30 30
Dibenzo(a,h)anthracene 50-125 45-125 30 30
Fluoranthene 50-125 45-125 30 30
Fluorene 50-125 45-125 30 30
indeno(1,2,3-cd)pyrene 50-125 45-125 30 30
Naphthalene 50-125 45-125 30 30
Phenanthrene 50-125 45-125 30 30
Pyrene 50-125 45-125 30 30

Surrogates:
2-Fluorobiphenyt 35-135 35-135 N/A N/A
2-Fluorophenol 20-125 20-125 N/A N/A
Nitrobenzene-d5 40-125 40-125 N/A N/A
Phenoi-d5 20-125 20-125 N/A N/A
Terphenyl-d14 35-135 35-135 N/A N/A
2,4,6-Tribromophenol 20-125 20-125 N/A N/A
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nd Laboratory Control Samples for Dioxins and Furans by Low Resolution GC/MS
(EPA Method 8280A)
Benicia Arsenal Control Limits
Percent Recovery (%) Relative Percent Isotopic
Difference (%) Ratios
LCS/L.CSD/MS/MSD LCSD/MSD All Samples
Analytical Water and
Method Spiking Compounds ~~ Water Soil Water Soil Soil
SW8280A 2,3,7,8-TCDD 50-150 50-150 40 40 0.65 - 0.89
2,3,7,8-TCDF 50-150 50-150 40 40 0.65-0.89
1,2,3,7,8-PeCDD 50-150 50-150 40 40 1.32-1.78
1,2,3,7,8-PeCDF 50-150 50-150 40 40 1.32-1.78
1,2,3,8,7,8-HxCDD 50-150 50-150 40 40 1.05-1.43
1,2,3,6,7,8-HxCDF 50-150 50-150 40 40 1.05-1.43
1,2,3,4,6,7,8-HpCDD 50-150 50-150 40 40 0.88-1.20
1,2,3,4,6,7,8-HpCDF 50-150 50-150 40 40 0.88-1.20
OCDD 50-150 50-150 40 40 0.76-1.02
OCDF 50-150 50-150 40 40 0.76 - 1.02
Internal Standards:
13C-2,3.7",8-TCDD 50-150 50-150 40 40 0.65-0.89
'°C-2,3,7,8-TCDF 50-150 50-150 40 40 0.65 -~ 0.89
¥C-1,2,3,6,7,8-HxCDD 50-150 50-150 40 40 1.05-1.43
'3C-1,2,3,4,6,7,8-HpCDD 50-150 50-150 40 40 0.88 — 1.20
*C-0CDD 50-150 50-150 40 40 0.76 - 1.01

Note: Isotopic ratic measurements are also evaluated for data acceptability.

Table C-15. Control Limits for Matrix Spikes, Matrix Spike Duplicates, Internal Standards

and Laboratory Coniroi Sampies for Dioxins and Furans by High Resoiution GC/MS

(EPA Method 8290)
Benicia Arsenal Control Limits
Percent Recovery (%) Relative Percent Isotopic
erc y % Difference (%) Ratios
LCS/LCSD/MS/MSD LCSD/MSD All Samples
Analytical Water and
Method Spiking Compounds Water Sail Water Soil Soll
Swa290 2,3,7,8-TCDD 60-140 50-150 30 40 0.65 - 0.89
2,3,7,8-TCDF 60-140 50-150 30 40 0.65 - 0.89
1,2,3,7,8-PeCDD 60-140 50-150 30 40 1.32-1.78
1,2,3,7,8-PeCDF 60-140 50-150 30 40 1.32-1.78
2,3,4,7,8-PeCDF 60-140 50-150 30 40 1.32-1.78
1,2,3,4,7,8-HxCDD 60-140 50-150 30 40 1.05-1.43
1,2,3,6,7,8-HxCDD 60-140 50-150 30 40 1.05-1.43
1,2,3,7,8,9-HxCDD 60-140 50-150 30 40 1.05-1.43
1,2,3,4,7,8-HxCDF 60-140 50-150 a0 40 1.06-1.43
1,2,3,6,7,8-HxCDF 60-140 50-150 30 40 1.05-1.43
1,2,3,7,8,9-HxCDF 60-140 50-150 30 40 1.05-1.43
2,3,4,6,7,8-HxCDF 60-140 50-150 30 40 1.05-1.43
1,2,3,4,6,7,8-HpCDD 60-140 50-150 30 40 0.88-1.20
1,2,3,4,6,7,8-HpCDF 60-140 50-150 30 40 0.88-1.20
1.2,3,4,7,8,9-HpCDF 60-140 50-150 30 40 0.88-1.20 .
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Table C-16. Control Limits for Matrix Spikes, Matrix Spike Duplicates, Internal Standards
and Laboratory Control Samples for Dioxins and Furans by High Resolution GC/MS

(EPA Method 8290) (Continued)

Benicia Arsenal Controi Limits

Percent Recovery (%) HS;S:;Z:?,ZT lsRoatt(;g;c
LCS/LCSD/MS/MSD LCSD/MSD All Samples
Analytical Water and
Method Spiking Compounds Water Soil Water Soil Soi
SW8290 OCDD 60-140 50-150 30 40 0.76 - 1.02
OCDF 60-140 50-150 30 40 0.76 — 1.02
Internal Standards:
13C-2,3,7,8-TCDD 60-140 50-150 30 40 0.65 - 0.89
¥¢.2.3,7,8-TCOF 60-140 50-150 30 40 0.85 — 0.89 -
3C-1,2,3,7,8-PeCDD 60-140 50-150 30 40 1.32-1.78
3¢.1,2,3,7,8-PeCDF . 60-140 50-150 30 40 1.32-1.78
8¢-1,2,3,6,7,8-HxCDD 60-140 50-150 30 40 1.05 - 1.43
8C-1,2,3,4,7,8-HxCDF 60-140 50-150 30 40 0.43-0.50
'3C-1,2,3,4,6,7,8-HpCDD 60-140 50-150 30 40 0.88 - 1.20
3c.1,2.3,4,6,7,8-HpCDF 60-140 50-150 30 40 0.37 - 0.51
¥c-0CcDD 60-140 - 50-150 30 40 0.76 — 1.02
Note:

Isotopic ratic measurements are alsc evaluated for data acceptability.

Table C-17. Control Limits for Matrix Spikes, Matrix Spike Duplicates, Surrogate Spikes,

and Laboratory Control Samples for Polynuciear Aromatic Hydrocarbons by HPLC

(EPA Method 8310)

Benicia Arsenal Control Limits

Percent Recovery (%)

Relative Percent Difference (%)

LCSACSD/MS/MSD LCSD/MSD
Analytical '
Method Spiking Compounds Water Soil Water Soil
SWa310 Acenaphthalene 40-135 35-135 40 40
Acenaphthene 40-135 35-135 40 40
Anthracene 40-135 35-135 40 40
Benzo(a)anthracene 40-135 35-135 40 40
Benzoibiflucranthene 40-135 35-135 40 40
Benzo(k)fluoranthene 40-135 35-135 40 40
Benzo(g,h,i)perylene 40-135 35-135 40 40
Benzo(a)pyrene 40-135 36-135 40 40
Chrysene 40-135 35-135 40 40
Dibenzo(a,h)anthracene 40-135 35-135 40 40
Fluoranthrene 40-135 35-135 40 40
Fluorene 40-135 35-135 40 40
Indeno{1,2,3-cd)pyrene 40-135 35-135 40 40
Naphthalene 40-135 35-135 40 40
Phenanthrene 40-135 35-135 40 40
Pyrene 40-135 35-135 40 40
Surrogates:

p-Terphenyl ‘ 40-135 35-135 N/A N/A

2-methylnaphthalene 40-135 35-135 /

Note: At least one surrogate must be used
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SW8330

4-Am-DNT 50-140 40-140
1,3-Dinitrobenzene 50-140 40-140
2,4-Dinitrotoluene 50-140 40-140
2,6-Dinitrotoluene 50-140 A0-140
HMX 50-140 40-140
Nitrobenzene 50-140 40-140
2-Nitrotoluene 50-140 40-140
3-Nitrotoluene 50-140 40-140
4-Nitrotoluene 50-140 40-140
RDX 50-140 40-140
Tetryi 50-140 40-140
1,3,5-Trinitrobenzene 50-140 40-140
2,4,6-trinitrotoluene 50-140 40-140
Surrogate:

3,4-dinitrotoluene 50-140 40-140

40

40
40
40
40
40
40
40
40
40
40
40

Ay

“4u

NA

Table C-19. Control Limits for Matrix Spikes, Matrix Spike Duplicates, and Laboratory

Spil

Nitroglycerine 65-135 65-135

Table C-20. Control Limits for Matrix Spikes, Matrix Spike Duplicates, Laboratory
Replicates, and Laboratory Control Samples for Total Recoverable Hydrocarbons

(EPA Method 8440/1664)

© Spiking Compolinds

‘Water:

8440  Mixture* 65-135 65-13

30

* Three parts normal hexadecane, three parts isooctane, two parts chlorobenzene.
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Benicia Arsenal Control Limits

Percent Recovery (%) Relative Percent Difference (%)

LCS/LCSD/MS/MSD LCSDMSD
Analytical
Method Spiking Compounds Water Soil Water Soil
E300.0 Chloride 80-120 80-120 20 20
Nitrite-N 80-120 80-120 20 20
Nitrate-N 80-120 80-120 20 20
Sulfate 80-120 80-120 20 20

Table C-22. Control Limits for Laboratory Replicates and Laboratory Control Samples for
Flashpoint/ignitability (EPA Method 1010/1030)

Benicia Arsenal Control Limits

Percent Recavery (%) Relative Percent Difference (%)

LCSACSD LCSD/ALR
Anaiytical Method __Spiking Compounds Water Soil Water Sail
SW1010/8W1030  Flashpoint/Ignitability 80-120 80-120 20 20

Table C-23. Control Limits for Matrix Spikes, Matrix Spike Duplicates, and Laboratory
Control Samples for Total Cyanide (EPA Method 9012A/9014)

...... A

Benicia Arsenai Control Limits

n
Percent Recovery (%) Relative Percent Difference (%)

LCS/LCSD/MS/MSD LCSD/MSD
Analytical Method  Spiking Compounds Water Soil Water Soil
SWO012A/8W9014  Total Cyanide 80-120 80-120 20 20

Table C-24. Control Limits for Laboratory Replicates and Laboratory Control Samples for
Total Dissolved Solids (EPA Method 160.1)

Benicia Arsenal Control Limits

Percent Recovery (%) Relative Percent Difference (%)
LCS/LCSD LCSD/LR
Analytical
Method Spiking Compounds Water Soil Water Soil
E160.1 Total Dissolved Solids 80-120 NA 20 NA
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Benicia Arsenal Control Limits
Percent Recovery (%)  Relative Percent Difference (%)

: LCS/LCSD/MS/MSD LCSD/MSDAR
Analytical Method Spiking Compounds Water Soil Water Soil
SWI0B0/WBLACK  Total Organic Carbon 75-125 70-140 20 30

Table C-26. Control Limits for Laboratory Replicates and Laboratory Control Samples
for pH (EPA Methods 9040B/9045C)

Benicia Arsenal Control Limits

Percent Recovery (%) Relative Percent Difference (3%)
LCSACSD LCSDAR
Analytical Spiking
Method Compounds Water Soit Water Soil
- SW9040B/
9045C pH +0.05 pH units  +0.05 pH units  +0.05 pH units  +0.1 pH units

Table C-27. Control Limits for Laboratory Replicates and Laboratory Control Samples
for Alkalinity (EPA Methods 310/SM2320C)

______ o~ el fmm ho

ryw |
{LTUL LATENILS

Percent Recovery (%) Relative Percent
Difference {%)
LCS/LCSD LCSD/LR
Analytical Method ~ Spiking Compound Water Water
E310/SM2320C Total Alkalinity 80-120 20
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Benicia Arsenal Control Limits

Percent Recovery (%)

Relative Percent Difference (%)

Anaiyie LCS/iCSD LCSD/LR
1,1,2,2-Tetrachloroethane 70-130 25
1,1,2-Trichloroethane 70-130 25
1,1-Dichloroethane 70-130 25
1,1-Dichioroethene 70-130 25
1,2,4-Trichlorobenzene 70-130 25
1,2,4-Trimethylbenzene 70-130 25
1,2-Dibromoethane (EDB) 70-130 25
1,2-Dichlorobenzene 70-130 25
1,2-Dichloroethane 70-130 25
1,2-Dichloropropane 70-130 25
1,3,5-Trimethylbenzene 70-130 25
1,3-Dichiorobenzene 70-130 25
1,4-Dichlorobenzene 70-130 25
Benzene 70-130 25
Bromomethane 70-130 25
Carbon Tetrachloride 70-130 25
Chiorobenzene 70-130 25
Chloroethane 70-130 25
Chioroform 70-130 25
Chloromethane 70-130 25
Chlorotoluene (Benzyl Chloride) 70-130 25
cis-1,2-Dichloroethene 70-130 25
cis-1,3-Dichloropropene 70-130 25
Dichloromethane (Methylene Chloride) 70-130 25
Ethylbenzene 70-130 25
Freon 11 (Trichlorofluoromethane) 70-130 25
Freon 113 (Trichlorotrifiuoroethane) 70-130 25
Freon 114 70-130 25
Freon 12 (Dichlorodifluoromethane) 70-130 25
Hexachlorobutadiene 70-130 25
m,p-Xylene 70-130 25
Methyl Chloroform (1,1,1-TCA) 70-130 25
o-Xylene 70-130 25
Styrene 70-130 25
Tetrachloroethene 70-130 25
Toluene 70-130 25
trans-1,3-Dichloropropene 70-130 25
Trichloroethene 70-130 25
Vinyl Chloride 70-130 25
1,3-Butadiene 60-140 30
1,4-Dioxane 60-140 30
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Table C-27. Control Limits for Laboratory Replicates, Surrogate Spikes, and Laboratory

Control Samples for VOCs in Air (EPA Method TO-15) Continued Y
Benicia Arsenal Control Limits w
Percent Recovery (%) Relative Percent Difference (%)
Analyte LCSACSD LCSDAR

2-Butanone (Methy! Ethyl Ketone) 60-140 30
2-Hexanone 60-140 30
4-Ethyltoluene 80-140 30
4-Methyi-2-Pentanone (MIBK) 60-140 30
Acetone : 60-140 30
Bromodichioromethane 60-140 30
Bromoform 60-140 30
Carbon Disulfide ‘ 60-140 30
Cyclohexane 60-140 30
Dibromochloromethane 60-140 30
Ethanol 60-140 30
Heptane 60-140 30
Hexane 60-140 30
Isopropanol 60-140 30
Methy t-Butyl Ether (MTBE) 60-140 30
Propylene 60-140 30
Tetrahydrofuran 60-140 30
trans-~1,2-Dichloroethene 60-140 30
Vinyt Acetate 60-140 30
Surrogates

1,2-Dichlorcethane-d, 70-130 N/A

Toluene-ds 70-130 N/A

4-Bromofluorobenzene 70-130 N/A

*Up to 10% allowed to exceed %R criterion
** Up to 20% allowed to exceed %R criterion (poor performers),
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Appendix D
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FLAGGING CONVENTION FOR
DATA EVALUATION AND VALIDATION




w
Page No.
Table D-1. Flagging Conventions for Inorganic Methods.................c.oooeeeeeeeeeeeeeeeeeeeev e 1
Table D-2. Flagging Conventions for Organic Methods.............coovooiviioeeeeeeeee e B
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APPENDIX E

ADR ELECTRONIC DATA DELIVERABLE FILE SPECIFICATIONS

The EDD consists of three separate, comma-delimited ASCI| text files or Excel CSV files (two, if

instrument calibration information is not required by the project). Each file corresponds to a

database table. The tabies are identified as the Analytical Results Table (A1), Laboratory
instrument Table (A2), and Sample Analysis Table (A3). Each file foliows the naming
convention of using the Laboratory Reporting Batch ID (SDG) followed by the table identifier
(A1, A2, or A3), and then a “.txt" or ".csv" extension. For example, the EDD file names for a
laboratory reporting batch identified as SDG001 that includes instrument calibration data would
be as follows.

LININNA A A & _— M NANAAA ..
SDGOO1AT txt or SDGO0O1A1.csv

SDGO001A2.txt or SDGO01A2.csv (A2 file is optional. Requirement for submission of the
A2 file will be established for each specific project.)
SDGO001A3.ixt or SDG0O01A3.csv

Analytical Results Table (A1 File)

The Analytical Resuits tabie contains resuits and related information on an analyte level! for field
samples and associated quality control sampies (excluding calibrations and tunes). A result
record must exist for each analyte reported in a method (specified in the project library) for
every field sample and laboratory method blank analyzed by that method. Laboratory control
samples and matrix spikes must have a result record for every spiked analyte and surrogate (if
applicable) specified in the project library. Table A1 lists the field names and descriptions for
the Analytical Results Table (A1). The project library is a reference table that both the EDD
error checker and validation applications use when processing the EDD. The project library is
populated with information from the project QAPP.

Laboratory Instrument Table (A2 File)

The Laboratory Instrument table contains results and related information on an analyte level for
instrument initial calibration standards, initial calibration verification standards, continuing
calibration standards, and GC/MS tunes. A record must exist for each target analyte reported in
a method (specified in the project library), for every calibration type (QCType) associated to
samples reported in the EDD. Initial calibrations, initial calibration verifications, and associated
samples are linked to each other using a unique Run Batch ID for every distinct initial
calibration. Continuing calibrations and associated samples are linked to each other using a
unique Analysis Batch ID for every distinct continuing calibration. GC/MS tunes are linked to
initial and continuing calibrations {(and hence samples) using the Run Batch and Analysis Batch
IDs respectively. Depending on the level of validation required by the data user, the lL.aboratory
Instrument table may not be requested in the deliverable. Table A2 lists field names and
descriptions for the Laboratory Instrument Table (A2).
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Sample Analysis Table (A3 File)

The Sample Analysis table contains information related to sample and QC analyses (excluding
calibrations and tunes), analytical methods, batch IDs, and sample preparation on a sample

basis. A record exists for each sample/method/matrix/analysis type combination. Table A3 lists
field names and descriptions for the Sample Analysis Table (A3).

o Qi WMol e wriame R iAW g

EDD Field Elements

The }EDD Field Elements listed in Tables A1, A2, and A3 specify the type of electronic
information from the analytical laboratories for pepulating the fields for each file. These include
the field name and sequence field name description and field type and !ength for each table.

Eiald alameaméa s s o am oo o] o o o ) { TN [Py Y Ry S oLl

rield elements in the EDD are dTueiveu accordin |g to the order llley dppesdar in Tables HI AA

and A3. For example, in the Analytical Result table (the A1 file), the field “CllentSampIeID" will

always be the first piece of information to start a new line of data (or database record), followed
by the fields “LabAnalysisRefMethodID”, “AnalysisType”, and so on.

The name, description, data type, character length, and standard value requirements for each
field are listed in Tables A1, A2, and A3. Field standard values are listed in Table B. Table C
lists standard values for methods and analytes. Certain fields in each file require information for
a given combination of sampie, matrix, method, anaiyte type, and calibration or QC type
records. These are required fields. Tables D1, D2, and D3 indicates the required fields for
each table according to the instrument category (method), matrix, analyte type, sample, and QC
or calibration type record.

When creating an EDD as a text file, use the ASCII character set in a file of lines terminated by
a carriage return and line feed. No characters are allowed after the carriage return and line
feed. Enclose each data field in double quotes (") and separate each field by commas (comma
delimited). Data fields with no information (null) may be represented by two consecutive
commas. For example, in the Sample Analysis table, since the “Collected”, “ShippingBatchiD”,
and “Temperature” fields do not apply to laboratory generated QA/QC samples, the record for a
Laboratory Control Sample by Method 8270C would be entered as follows. Note that the first
two fields (“ProjectNumber” and “ProjectName”) are omitted in this example.

. “LCSW100598",,"AQ","LCSW100598","LCS",,"8270C",... (and so on)
Do not pad fields with leading or trailing spaces if a field is populated with less than the

maximum allowed number of characters. {n the above example, although the “MatrixID" field
can accommodate up to 10 characters, only 2 characters were entered in this field.
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Field Descriptions for the Analytical Results Table (Table Al)

Contains laboratory test results and related information for field and QC samples

(excluding calibrations) on an analyte level.

ClientSamplelD

Client’s identifier for a sample.
If a sample is analyzed as a duplicate, matrix spike, or matrix spike
duplicate, append suffixes DUP, MS, and MSD respectively to the
Ciieni S8ampie iD (i.e., MW01DUP, MWO1MS, and MWO1MSD). For
the Method Blanks, LCS, and LCSD enter the unique
Laboratory_Sample_ID. Do not append suffixes for dilutions,
reanalyses, or reextacts. For example, MWO1DL and MWO1RE are
not allowed.

LabAnalysisRefMethodID

Laboratory reference method (i.e., 8260B, 8270C, 60108, etc). The
Lab Analysis Ref Method ID is specified in the project library or
QAPP.

Text

25

AnalysisType

Defines the analysis type (i.e., Dilution, Reanalysis, etc.). This fieid is
critical for distinguishing results from the same compound when
multiple analyses are submitted for the same sample and method
(i.e. dilutions, reextracts, etc).

Text

LabSamplelD

Laboratory tracking number for field samples and lab-generated QC
sampies such as method biank, LCS, and LCSD.

Append suffixes DUP, MS, and MSD, without an intervening hyphen
or space, for the sample duplicate, matrix spike, and matrix spike
dup respectively (i.e., 9810001DUP, 9810001MS, and
9810001MSD). Suffixes may be applied to the Lab_Sample_ID to

designate dilutions, reanalyses, etc. The Lab_Sample_ID must be

unique for each Method Blank, LCS, and LCSD. Each Method Batch
must contain records for a matrix spike for inorganic methods and a
matrix spike and matrix spike duplicate for organic methods. Parent
sample records must exist for each MS and MS/MSD. If an MS or
MS/MSD is sharad between two EDDs, records for the MS or
ME/MSD and its parent sample must exist in the Analytical Results
table for both EDDs.

Text

25

identification of the laboraiory performing the analyses.

Text

7 See Table B

AFCEE PARLABEL or CAS #.

if a AFCEE PARLABEL is not available, use a unique identifier
provided by the Contractor. For TICs from GC/MS analyses, enter
the CAS# as the Client Analyte ID. The Client Analyte ID for a
particular target analyte is specified in the project library or QAPP.
Each sample analysis (i.e., dilutions and reanalyses) must report the
full target analyte Ilst mcludmg surrogates, if applicable. (See
Reportable_Result for flagging which result should be used by the
client.) For the LCS, LCSD, MS, and MSD, only report the spike
compounds for all methods, and surrogates for organic methods. For
organics, suirogates must be reported for each analysis submitted
(i.e. reanalyses and dikutions).

Text

AnalyteName

Chemical name for the analyte (i.e., Benzene, Lead).
The Analyte Name (AFCEE PARNAME) is specified in the project
library or QAPP.

Text

60

Result

Result value for the analyte.

Entries must be numeric even though this is a text field. For
nondetects of target analytes and spikes, do not enter “ND” or leave
this field blank. If an analyte or spike was not detected, enter the
detection limit value carrected for dilution and percent moisture as

el vellue Lalteciedd LELCe N AR ST

applicable.

Text

10
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Table Al
Field Descriptions for the Analytical Results Table (Table A1)

Contains laboratory test results and related information for field and QC samples
_(excluding calibrations) on an analyte level.

ResultUnits Units for Resutt (e, rnglKg, lugfL <etc) B Te ‘ 1 =
The result units 1o be reported for each target analyte and matrix in a
given method are specified in the project library or QAPP.

Lab_Qualifiers A string of single letler result qualifiers assigned by the lab based on [ Text 7 See Table B
clientdefined rules and values.

The "U~ Lab Qualifier must be entered for zall non detects. Other
pertinent lab qualifiers may be entered with the "U" qualifier. Order is

insignificant.
Detection_Limit The detection limit value for the analyte being measured. Text 10
Detection_Limit_Type Specifies the type of detection fimit {i.e., MDL, IDL, eic.). Text 10 SeeTableB
Retention_Time The time axpressed in decimal minutes betwean m;ggbgn and Text 5

detection for GC/MS TICs only.
Anaiyte_Type Defines the type of result, such as surrogate, spike, internal Text 30 SeeTableB

standard, and target compound.

Percent_Recovery The percent recovery value of a spike or surrogate compound Text 5 See Table B
Enter the recovery value as a numeric character. If the spike or
surrogate was not recovered because of dilution, enter “DIL". if a
spike or surrogate was not recovered because of matrix interference,
enter *INT”. If a spike or surrogate was not recovered because it was
not added to the sampie, enter “NS".

Relative_Percent_Difference | The relative percent difference (RPD) of two QU results, such as Number; Single
MS/MSD, LCS/LCSD, and sample duplicates. Report RPD in the
Sampile Duplicate, L.CSD, and MSD records only. Calculate RPD
based on sample concentrations rather than % recoveries for
MS/MSD.

Reporting_Limit Reporting limit value for the measured anaiyte Text 10
Factor in the dilution factor and percent moisture correction, if
applicable. The Reporting Limit for each analyte and matrix in a
given method is specified in the project library or QAPP.

Reporting_Limit_Type Spegcifies the type of reporting limit (i.e., CRQL, PQL, SQL, ROL, Text 10
etc). The Reporting Limit Type for each method and matnix is
specified in the project library or QAPP.

Reportable_Result This fieid indicates whether or not the laboratory chooses an Text 3
individual analyte result as reportable. Enter “YES" if the result is
reportable, Enter "NO” if the result is not reportable. This field applies
to target analytes only. If only one analysis is submitted for a
particular sample and method, enter "YES" for all target compounds
(Analyte Type = TRG}) and all TICs (Analyte Type = TIC, for GCMS
only). If two or more analyses are submitted for a particular sample
and method (i.e., initial analysis, reanalysis and/or dilutions), enter
“YES" from only one of the analyses for each target compound. For
example: a sampie was run a second time at dilution because
henzene exceeded the calibration range in the initial, undiluted
analysis. All target analytes are reported in each analysis. For the
initial analysis, (Analysis Type = RES), enter “NO” for benzene and
enter “YES" for all other compounds. For the diluted analysis
(Analysis Type = DL), enter “YES™ for benzene and enter “NO” for alf

other compounds. For TICs (Analyte Type = TIC), if more than one

analysis is submitted for a particular sample and method, choose

only one of the analyses where Reportable Result = YES for all

TICs. For example, a sample was run a second time because one
Forsgren Associates/Brown and Caldwell E-5 Revision 2 - Final
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TableAt ——— — — — — —
w Field Descriptions for the Analytical Results Table (Table A1)

Contains laboratory test results and related information for field and QC samples
(excludmg cahbratlons) on an analyte level.

>>>>>

or more target compounds exceeded the callbratlon range in the
undiluted analysis. Choose a particular analysis and enter “*YES” for
all TICS. In the other analysis enter “NQ” for all TICs.

"PVCCode Parameter Value Classification Code. Coded value reprasenting i Text 2
whether the result is the initial (1C), confirmation (2C), or preferred
{PR) result. Use the code “PR” for all results except gas
chromatographic results or the GCMS confirmation of those results

(MS).

Parvq Parameter Value Qualifier. Coded value quaulyli‘lg the analytical Text 2 SeeTable B
results field (Result). This field should be filled in every record.

ResultUncert Result Uncertainty. The uncertainty of a measured value dueto a |Text 10

measuring technique, expressed as plus or minus some value. This
field is used to report known measurement uncertainties such as the
counting error associated with radiochemistry data. (Also used for
reporting match quality, expressed as a percentage rather than a
decimal, for GC/MS analysis of tentatively identified compounds
(TICS).)
Expected Expected Result Value. The target result for a spiked sample or Text 10
duplicate. For matrix spikes, it should be the sum of the parent plus
spike amounts. For duplicates, it should be the amount of the parent
sample.
SpikeValue Spiked Result Value. The amount of the record’s analyte spiked into | Text 10
the sample. i is requirad for some lab-QC and ALL surrogate spike
rasults. (Unlike the AFCEE EXPECTED field, the value reported
S here should not include the parent sample concentration for matrix
. spike samples and does not need to be filled in for replicate
analyses.)
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Field Descriptions for the Laboratory Instrument Table (Table A2)

Contains information related to tuning and calibration of laboratory instruments on an analyte basis

Instrument_ID Laboratory instrument identification. Text 15

QC_Type Type of instrument QC (i.e., Instrument_Performance_Check or type i Text 10 !See Appendix B
of calibration standard).

Analyzed Analysis dateftime for BFB, DFTPP, initial calibration verification Date/ *
standards, calibration verification standards, and continuing Time

mnlihrmbinn ctannaenda Car dhha @ n-‘lal anlilaombime ambae dabs ool Lo

MaEIR QU] QLATIVATWD, T VI UIE ) 1 QI CELIN D, Shel & ana gme
of the last standard analyzed. Also, see comments about initial
calibrations in the Alternate_Lab_Analysis_ID field name description.

Alternate_Lab_Analysis_ID Common laboratory identification used for standards (i.e., VOA Text 12
STD50, CCAL100, BFB50, etc). For initial calibration, enter ICAL..
Information from the initial calibration is entered as one record for
each analyte that summarizes the results of the initial calibration (i.e.
%RSD, correlation coefficient, and avg. RF). Records are not
entered for each individual standard within the initial calibration.

Lab_Analysis_ID Unigue identification of the raw data electronic file associated with [ Text 15
the calibration standard or tune (i.e., 8812101MS.DV). Leave this
field blank for the initial calibration. See comments about initiat
calibrations in the Alternate_Lab_Analysis_ID fisld description. This
field is only applicable where an electronic instrument file is created

as aart Aftha analiesis
ao PaiL Ul LIS aliaiysis.

Lab_Analysis_Ref_Method_ID {Laboratory reference method (i.e., B260B, 8270C, 6010B, etc.). The Text 25
Lab Analysis Ref Method ID is specified in the project library or
QAPP.

Client_Analyte_ID CAS # or unique. if CAS # is not available, use a unique identifier  Text 12

provided by the Contractor. Records for each calibration must report
the full target analyte list including surrogates as applicable. The
target analyte list is specified for each method in the project library or
QAPP.

Analyte_Name Chemisat name for the analyte (i.e., Benzene, Lead). The Analyte  Text 60
Name for each method is specified in the project library or QAPP.

Run_Batch Unique identifier for a batch of analyses performed on one Text 12

ik A Al
instrument under the control of ong initia! calibration and initial

calibration verification. The Run Batch ID links both the initial
calibration and initial calibration verification to subsegquently analyzed
and associated continuing calibrations, field samples, and QC
analyses. For GC/MS methods, the Run_Batch ID also links a BFB
or DFTPP tune and the initial calibration and initial calibration
verification standards to associated samples and method QC
analyses. Even though methods 6010B and 6020 are treated as
individual metals methods, all the metats reported under one initial
calibration can use the same Run Batch ID. A new and unique Run
Batch ID must used with every new initial calibration.
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Field Descriptions for the Laboratory Instrument Table (Table A2)

Contains information related to tuning and calibration of laboratory instruments on an analyte basis

Analysis_Batch Unique laboratory identifier for a batch of analyses performed on one|Text 12
instrument and under the control of a continuing calibration or
continuing calibration verification. The Analysis Batch ID links the
continuing calibration or calibration venification to subsequeitly
analyzed and associated field sample and QC analyses. For GC/MS
methods, the Analysis Baich ID aiso links the BFB or DFTPP tune
and the continuing calibrations to asscciated samples and method
QC analyses. Even though methods 6010B and 6020 are treated as
individual metais methods, all the metals reported under one
continuing calibration can use the same Analysis Batch ID. A new
and unique Analysis Batch 1D must be used with every new
continuing calibration or continuing calibration verification. For GC
methods, only report opening standards, do not include closing
standards (unless the closing standard functions as the opening
standard for a subsequent set of analyses, in which case a new and
unique Analysis Batch ID is assigned). When dual or confirmation
columns/detectors are used, enter results from the primary
column/detector only (this is similar to CLP Pesticide reporting).

Lab_Reporting_Batch Unique laboratory identifier for a bateh of samples including

associated calibrations and method QC, reported as a group by the
lab (i.e., lab work order #, log-in #, or SDG). Links ail instrument
calibrations, samples, and method QC reported as a group or SDG,

pr
-
~

Percent_Relative_Standard_ | The standard deviation as a percentage of the mean used to Number: Single
Deviation evaluate initial calibeation linearity. Organic methods may use either
%RSD or Correlation Coefficient. If applicable, enter the %RSD. Do

not enter if the Corralation Coefficient is used.

Correlation_Coefficient The correlation coefficient resulting from linear regression of the Mumberi Single
initiai calibration. For metals by ICAP, enter '1.0" if a two-paint initial
calibration was analyzed. Organic methods may use either %RSD or
Correlation Coefficient. If applicable, enter the Correlation
Coefficient. Do not enter if the %RSD is used.

Relative_Response_Factor This field applies to GCMS only, Enter the relative resnonse factor  [Numb

\2 5 ¥ Ll ] ST Pl OF Lt

for contmumg calibration analyte records. Enter the average relative
response factor for initial calibration analyte records. Refer to
comments about initial calibration records in the field description for
Alternate_Lab_Analysis_ID.

Percent_Difference (or PercentiFor organic methods, this field is the difference between 2 measured |Number] Singie
Recovery) values expressed as a parcentage. If %RSD is reported, enter the %
difference between the average response factor of the initia!
calibration (IC) and the response factor of the initial calibration
verification (ICV) or continuing calibration (CCV) If correlation
coefiicient is used, enter the % difference beiween the true vaiue
and the measured value. The Percent_Difference is expressed as a
negative or positive value. Do not express Percent_Difference as an
abschute value. Use a negative value if the CCV or ICV response
factor is less than the IC average response factor or, in the case of
correlation coefficient, the CCV or ICV measured value is less than
the true value. Use a positive value if the CCV or ICV response
factor is greater than the IC average response factor, or in the case
of correlation coefficient, the CCV or ICV measured value is greater
than the true value.

For inorganic methods, this field is the recovery of an analyte
expressed as a percentage of the true amount (i.¢., %R for a metal

in the continuing calibration or initial calibration verification by

Method 6010B).
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Field Descriptions for the Laboratory Instrument Table (Table A2)

Contains information related to tuning and calibration of laboratory instruments on an analyte basis

Lo Bl ; arne Descriy : : i L

Peai_ID_01 Identifies individual ions for GC/MS tuning compounds (i.e., Number: Integer
DFTPP). For BFB, m/z = 50; For DFTPP, m/z = 51.

Percent_Ratio_01 lon abundance ratios of the GC/MS tuning compounds reported as a {Number! Singie
percentage. Linked.to an individual Peak_ID_01.

Peak_ID_02 ldentifies individual ions for GC/MS tuning compounds (i.e., BFB, Number; Integer
DFTPP). For BFB, m/z = 75; For DFTPP, m/z = 68,

Percent_Ratio_02 lon abundance ratios of the GC/MS tuning compounds reported as a {Number! Single
percentage. Linked to an individual Peak_ID_02.

Peak_iD_03 identifies individual ions for GCMS tuning compounds (i.e., BFE, Number; integer
DFTPP). For BFB, nvz = 85; For DFTPP, m/z = 69.

Percent_Ratio_03 lon abundance ratios of the GC/MS tuning compounds reported as a |Number; - Single
percentage. Linked to an individual Peak_ID_03.

Peak_ID_04 identifies individual ions for GL/MS tuning compounds ().e., BFB, Number; Integer
DFTPP). For BFB, m/z = 96; For DFTPP, miz =70,

Percent_Ratio_04 lon abundance ratios of the GC/MS tuning compounds reported as a |Number; Single
percentage. Linked to an individual Peak_|D_04.

Peak_|D_05 Identifies individual ions for GC/MS tuning compounds {i.e., BFB, Number! Integer
DFTPP), ForBFB, miz =173, For DFTPP, mfz = 127.

Percent_Ratio_05 lon abundance ratios of the GC/MS tuning compounds reported as a :Number; Single
percentage. Linked to an individual Peak_ID_05.

Peak_|D_06 Identifies individual ions for GC/MS tuning compounds (i.e., BFB, Number; Integer
DFTPP). For BFB, m/z = 174; For DFTPP, m/z = 187,

Percent_Ratio_06 lon abundance ratios of the GC/MS funing compounds reported as a . Number! Single
percentage. Linked to an individual Peak_|D_D6.

Peak_ID_D7 identifies individual jons for GC/MS tuning compounds {i.e., BFB, | Number; inieger
DFTPP). For BFB, m/z = 175; For DFTPP, m/z = 198.

Percent_Ratio_07 lon abundance ratios of the GC/MS tuning compounds reported as a \Number. Single
percentage. Linked to an individual Peak_ID_07.

Peak_ID_08 ldentifies individual ions for GCMAS tuning compounds {i.e., BFB,  Number Integer
DFTPP). For BFB, m/z = 176; For DFTPP, m/z = 199.

Percent_Ratio_08 lon abundance ratios of the GC/MS tuning compounds reported as a {Number: Single
percentage. Linked to an individual Peak_ID_08.

Psak_ID_09 Identifies individual ions for GC/MS tuning compounds (i.e., BFB, Number: Integer
DFTPP). For BFB, m/iz = 177; For DFTPP, m/z = 275.

Percent_Ratio_09 lon abundance ratios of the GC/MS tuning compounds reported as a i{Number: Single
percentage. Linked to an individual Peak_ID_09.

Peak_ID_10 identifies individual ions for GC/MS tuning compounds (i.e., OFTPP).{Number: Integer
For DFTPP, m/z = 365.

Percent_Ratio_10 ion abundance ratios of the GC/MS tuning compounds reported as a |Number: Singie
percentage. Linked to an individual Peak_ID_10.
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Table A2
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Field Descriptions for the Laboratory Instrument Table (Table A2)

Contains information related to tuning and calibration of laboratory instruments on an analyte basis

Peak_ID_11 ldentifies individual ions for GC/MS tuning compounds (i.e., D Number: Integer
For DFTPP, mvz = 441.

Percent_Ratio_11 lon abundance ratios of the GC/MS tuning compounds reported as a |Number| Single
percentage. Linked to an individual Peak_ID_11.

Peak_tD_12 identifies individual iocns for GC/MS tuning compounds (i.e., DFTPP). [Number| Integer
For DFTPP, m/z = 442,

Percent_Ratio_12 lon abundance ratios of the GC/MS tuning compounds reported as a [Number| Single
percentage. Linked to an individual Peak_ID_12.

Peak_ID_13 ldentifies individual ions for GC/MS tuning compounds {i.e., DFTPP). [Number: Integer
For DFTPP, miz = 443,

Percent_Ratio_13 lon abundance ratios of the GC/MS tuning compounds reported as a [Number| Single
percentage. Linked to an individual Peak_ID_13.

* Dateftime format is: MWDD/YYYY hh:mm where MM = month, DD = day, YYYY = four digits of the year, hh = hour in 24 hour

S U S YR,
WAy ding ma = minutes.
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Table A3
Field Description for the Sample Analysis (Table A3)

Contains information related to laboratory sample and QC analyses (excluding calibrations and tunes), analytical
methd, tm mf rmation, and sample preparation

Project_Number Project number assigned by the client. Text 30
Project_Name Project name assigned by the client. Text 80
Client_Sample_ID Client's identifier for a sample. Text 25

If a sample is analyzed as a duplicate, matrix spike, or matrix spike
duplicate, append suffixes DUP, MS and MSD respectively to the
Client Sample ID (i.e., MWO1DUP, MWO1MS, and MWO1MSD). For

the Mothod BRlanks LS and LCSD entar the unigue

LIS IV L IV o idnineg, ewi) W WS ST LY Wi us

Laboratory_Sample_ID. Do not append suffixes for dilutions,
reanalyses, or reextracts. For example, MWO1DL and MWO1RE are
not allowed.

Collected Date/Time the sample of sample collection Date/ *
Leave this field blank for Method Blank, LCS, and LCSD. For Trip Time
Blanks, enter the collection date of associated samples.

Matrix_iD Sample matrix (i.e., AQ, SO, elc) Text 10" |See Appendix B

Lab_Sample_ID Laboratory tracking number for field samples and iab generated QC i Text 25
samples such as method blank, LCS, and LCSD

Append suffixes DUP, MS and MSD, without an intervening hyphen
or space, for the sample duplicate, matrix spike, and matrix spike
dup respectively (i.e., 9810001DUP, 9810001MS, and

Qa1ANNI S MY Qn‘fvaa mav ha annliad ta tha | ak Qamnla 1040
T2 I VWY F IV ). WMITIATS 11TA) LS GppHicd (W Le Lau_ooilipie i L0

designate dilutions, reanalyses, ete. The Lab_Sample_ID must be
unique for each Method Blank, LCS, and LCSD. Each Method Batch
must contain records for a matrix spike for inorganic methods and a
matrix spike and matrix spike duplicate for organic methods. Parent
sample records must exist for each MS and MS/MSD. If an MS or
MS/MSD is shared between two EDDs, records for the MS or
MS/MSD and its parent sampie must exist in the Sample Analysis
table for both EDDs.

QC_Type This record identifies the type of quality control sample QC (i.e., Text 10  iSee Appendix B
Duplicate, LCS, Method Biank, MS, or MSD) For reguiar sampies,
leave this field blank.

Shipping_Batch_ID Unique identifier assigned to a cooler or shipping container used to i Text 25
transport client or field samples. Links all samples to a cooler or
shipping container. No entry for method blanks, LCS, and LCSD,

g LU Ll Ligd! Lo U Lol

Temperature Temperature (in centigrade degrees) of the sample as received. Number: Single
Lab_Analysis_Ref_Method_ID |Laboratory reference method (i.e., 83608, 83706C, 60708, etc.). The iText 25
Lab Analysis Ref Method ID is specified in the project library or
QAPP.
Preparation_Type Preparation Method Number (i.e, 3010A, 3510C, 3550C, S030E, Text 25 [See Apperidix B
etc.)

For methods that do not have a specific preparation method number,
use "Gen Prep”. .
Analysis_Type Defines the analysis type (i.e., Dilution, Reanalysis, efc). This field is;Text 10 iSee Appendix B
critical for distinguishing samples when multiple analyses are
submitted for the same sample and method (i.e. dilutions, reextracts,
etc). Enter “RES” for initial sample records.

Prepared Preparation dateftime Date/ -
Time
Forsgren Associates/Brown and Caldwell E-11 Revision 2 - Final
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Tahle A2

A AIN DAJ

w Field Description for the Sample Analysis (Table A3)
Contains information related to laboratory sample and QC analyses (excluding calibrations and tunes), analytical
methods, batching information, and sample preparation

;\nalyzed E)atehand time of ana&sis

Lab_ID Identification of the laboratory performing the analysis. Text 7 See Appendix B
QC_Leve! Level of analytical laboratory QC associated with the analysis {i.e., iText [ See Appendix B
Certificate of Analysis).
Result_Basis Wet or dry weight. If not applicable, use "NA”". Text 3 See Appendix B
Totai_Or_Dissoived This fieid indicates if the resuiis reiated io this sampie and method  ;Text 3 See Appendix B
are expressed as total or dissolved. This field is applicable to
samples analyzed for metals.
Dilution Overall dilution of the sample aliquol. A value of one corresponds to {Number] Single

nominal method conditions, Insernt value of one for blanks LCS, and

LCSD. Diltion must be expressed as a whole number.

Handling_Type Type of leaching procedure (i.e., SPLP, TCLP, WET). Text 10  See Appendix B

Handling_Batch Unique laboratory identifier for a batch of samples prepared together | Text 12
for a leaching progcedure (i.e., SPLP, TCLP, or WET preparation).
Links samples with leaching blanks.

Leachate_Date Leachate date (i.e., date for SPLP, TCLP, or WET preparation). Date *
Time
i Percent_Moisture Percent of sampie composed of water. Enter for soil and sediment  Number! Single
. samples only.
Method_Batch Unique laboratory identifier for a batch of samples of similar matrices | Text 12

analyzed by one method and treated as a group for field QC

purnoses Links tha matrix snike andfor matrix snike dunlicate or

TP eee. Wit FUIGLEA St QiR TSN Spins Guphieeaie OF

Iaboratory duplicates to assccnated samples, Note the
Method_Batch association may coincide with the Preparation_Batch
association. The Method_Batch is specifically used to link the MS,
MS/MSD, or DUP to associated samples.

Preparation_Batch Unique iaboratory identifier of sample aliquots prepared | Text 12
together for analysis by one method. Links samples with method
blanks and laboratory control samples. Note, the Preparation_Batch
association may coincide with the Method_Batch association. The
Preparation Batch is specifically used to link the Method Blank and

LCS o associated samples.

Run_Batch Unique identifier for a batch of analyses performed on one Text 12
instrument under the control of one initial calibration and initial
calibration verification. Links both the initial calibration and initial
calibration verification to subsequantly analvzgr_i and associated
continuing calibrations, field samples, and Qc analyses. For GC/MS
methods, the "Run_Batch” also links a BFB or DFTPP tune and the
initial calibration and initial calibration verification standards to
associated samples and method QC analyses. Even though
metheds 6010B and 6020 are treated as individual metals methods,
all sampie/metal method records reported under one initial
calibration can use the same Run Batch ID. A different and unique
Run Batch ID must be used with every new initial ¢alibration. The
identifier entered in this field links a particular
sample/method/analysis type record to a set of associated initial

P T Py SR, Y S N T ST YLy AU I DU S

calibration and initial calibration verification records from Tabie AZ.
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TFableA3 —— — — —
* F
Field Description for the Sample Analysis (Table A3) w

Contains information related to laboratory sample and QC analyses (excluding calibrations and tunes), analytical
methods, batching information, and sample preparation

Unique faboratory |dent|ﬁer for a batch of analyses performed on one|Text 12
instrument and under the control of a continuing calibration or
continuing calibration verification. Links the continuing calibration or
calibration verification to subsequent, associated field sample and
QC anaiyses. For GC/MS methods the "Analysis_Batch” also links
the BFB or DFTPP tune and the continuing calibrations to associated
samples and method QC analyses. Even though methods 60108
and 6020 are treated as individual metals methods, all sample/metal
method records reported under one continuing calibration can use

the same Analysis Batch ID. A different and unigue Analysis Batch

ID must be created with every new continuing calibration or
continuing calibration verification. The identifier entered in this field
links a particular sample/method/analysis type record to a set of
associated continuing calibration records from Table A2.

Lab_Reporting_Batch Unique laboratory identifier for a batch of samples including Text 12
associated calibrations and method QC, reported as a group by the
lab {i.e., lab work order #, log-in #, or SDG). Links all instrument

callbrat:ons samples, and method QC reported as a group or SDG.

Lab_Receipt Date the sampie was received in the iab Date/ ¥
Time
Lab_Reported Date the hardcopy data were reported by the lab Date/ *
Time
COCLine Identifier for sampies directly relating them to the Chain-of-Custody | Text 20
{ONDY farmm that Hhau ara dasiimmantan] =~ PP PR R ST IY Y

Ay TN GDaR WY aie GoCumenied on, BUIEIMTIDEU W1 LIS UUC
form number concatenated with the individual 2 digit COC line
number. [For example, analyses performed on the container(s)
collected and documented on line 6 of COC 123ABC would use the
COCLine reference 123ABCO8. For QC samples synthesized in the
lab (e.g., method blanks and blank spikes), put “LABGC” in this field.
For laboratory QC analyses of field samples (e.g., matrix spikes and
lab replicates), insert the COCLine reference of the parent sample in
this field with no appended suffixes.

PVCCode Parameter Value Classification Code. Coded value representing Text 2
whether the resuit is the initiai {(1C), confimation (2C), or preferred
(PR) result. Use the code “PR" for all results except gas
chromatographic results or the GC/MS confirmation of those results
{(MS).

a3
']
=
(=]
=]
.'
4
3
-
-
i

Instrument_ID Laboratory instrument identification, Tex

* Dateftime format is: MM/DD/YYYY hh:mm where MM = month, DD = day, YYYY = four digits of the year, hh = hour in 24 hour
format, and mm = minutes.
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— Table B
hd - Standard Value List (SVL)

Qanamd slileibimee ol dhoon meiomion ] oo e

SO0 GhUGOn O e vigiial bdlllﬁ
Third dilution of the original sample
Fourth dilution of the original sample
Reanalysis/re-extraction of sample
Second reanalysis/re-extraction of sample

Third reanalysis/re-sxtraction of sample

Fourth reanalysis/re-extraction of the original sample
The mmal or ori mai sample

Analyie_Name = Referto OAPP  |Refer I QAPP and Projoct lerary
and Project
Library

Analyte_Type IS Intemnal standard as defined per CLP usage

Spiked analyte

Surrogate as defined as per CLP usage

Tentatively identified compound for GC/MS analysis
Target comp nd

;Detecnon lelt Type CRDL - - Contract required datectlon Inmnt
IDL Instrument detection limit
MII‘III’HUITI UBIBCIHDIB acuvny

_ Method detecoon Ilmnt

‘Handiing_Type _

Wet Ieachlng prooedure
Deionized water leaching procedure
ey Synthetic Precipitation Leaching Procedure
. Toxlcny Charactenstlc Leachmg Procedure
Lab_Quaiifiers * INORG: Dupllcate analysns was not wrthm control Ilmlts
v ORG: Surrogate values outside of contract required QC limits
+ INORG: Correiation coefficient for the method of standard additions (MSA) was
less than 0.995
A ORG: Tentatively identified compound (TIC) was a suspected aldol-
condensation product
B INORG: Valug less than contract required detection limit, but greater than or

egual to instrument detection limit

[Z] ORG: Compound is found in the associated blank as well as in the sample
c ORG: Analyte presence confimed by GC/MS
D Result from an analysis at & secondary dilution factor
E INORG: Reported value was estimated because of the presence of interference
E ORG: Concentrations exceed the calibration range of the instrument
H Analysis performed outside method or client-specified holding time requirement
J Estimated value
M INCRG: Duplicate injection precision was not met
N INORG: Spiked sample recovery was not within controt limits .
N CRG: Presumptive evidence of a compound
P ORG: Difference between results from two GC columns unacceptable (>25%
Difference)
S Reported value was determined by the method of standard additions (MSA)
U Compound was analyzed for, but not detected. Analyte result was below the
Reporting_Limit_Type.
w INORG: Post digestion spike was out of control limits
X Reserved for a lab-defined data gualifier
Y Reserved for a lab-defined data qualifier
4 Reserved for a lab-defined data quallﬁer
Lab_ID List of contract Iaboratones To be establlshed by each contractor
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Matrix_iD

BIOTA Biological matter
FILTER Filter

LIQUID Non-aqueous liquid
OIL Qil

SED Sediment

SLUDGE Sludge

SO Soil

SOLID Non-soilsediment solid
TISSUE Tissue

WASTE Waste

is is to be sed for ail quantitative results reported for analytes abave the
reporting limit.

Indicates &n analyte concentration above the detection jimit, but below the
reporting limit. (i.e., a trace concentration)

Indicates that the parameter was analyzed for but was not detecied above the
detection limit. For radiochemistry rasults, values below the detection limit are
meaningful and should be reported in the resuit field. These results should still
be accompanied by a Parvg of “ND" and a qualifier of “UU”, unless directed
otherwise in the statement of work.

indicates a Tentatively identified Compound.

Indicates that the compound co-elutes with another compound and that the
reported concentration may represent a mixture of compounds.

Indicates that interferences were present during the analysis and that the resufs
may not be quantitative. Resuits associated with a Parvq of “I” should be
reported with a flag of “J" in Lab_Qualifiers,

indicates that the resull was obtained by the method of standard 2dditions.

Vi

Indicates that the result was obtained from an analyte response that exceeded
the calibration range. Such results should be accompanied by a “J" flag in
Lab_Qualifiers. This Parvg may also be used for reporting flashpoint data: ask
for guidance if reporting flashpoint data.

This Parvg has been discontinued with the exception of the reporting of some
flashpoint data: ask for guidance prior to use of this Parvq.

coverable or Dissoived Metals by FLAA or

Preparation_Type 3005A Acid Digestion of Waters for Total
ICP
3G10A Acid of Agueous Sampies and Extracts for Total Metals by FLAA or ICP
3015 Microwave Assisted Acid Digestion of Aqueous Samples and Extracts
3020A Acid Digestion of Aqueous Samples and Extracts for Total Metals by GFAA
3031 Acid Digestion of Qils for Metals Analysis by AA or ICP
3050B Acid Digestion of Sediments, Sludges, and Soils
3050B_MOD Acid Digestion of Sediments, Sludges, and Soils (modified HCL additions)
3051 Microwave Assisted Acid Digestion of Sediments, Sludges, Soils and Oils
3052 Microwave Assisted Acid Digestion of Siliceous and Organically Based Matrices
3060A Alkaline Digestion for Hexavalent Chromium
3510C Separatory Funnel Liquid-Liquid Extraction
3520C Continuous Liquid-Liquid Extraction
3535 Solid Phase Extraction
3540C Soxhlet Extraction
3541 - Automated Soxhlet Extraction
3545 Pressurized Fluid Extraction
3550B Ultrasonic Extraction o
3560 Supercritical Fluid Extraction of Total Recoverable Petroleum Hydrocarbons
5030B Purge and Trap for Aqueous Samples
5035 Closed-System Purge-and-Trap and Extraction for Voiatile Organics in Soil and
Waste Samples
7060A Sample Preparation for Arsenic by GFAAS
7470A Acid digestion of waters for Mercury anaiysis
7471A Acid digestion of soils and solids for Mercury analysis
7740 Sample Preparation for Selenium by GFAAS
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e Table B
w btandard Value List (SVL)

8280A Toluene Soxhlet Extra ion for Dloxm analysis of soils or Separatory unne
Extraction for Dioxin analysis of waters

8330 Nitroaromatics and Nitramines method specific sampie preparation

9010B Total and Amenable Cyanide Distillation

9012A Total and Amenable Cyanide (Automated colorimetric, with off-ine distillation)

Gen Prep Genenic preparation type when a preparation method 1D does not axist {used
mostiy for general chemistry methods)

NONE Sample analyzed directly with no .'equi'e

OA: ‘ - C rtlﬁcate f Anal ! s (accuracy and preéiélon, no cali
Certiﬂcate of Analysis (aocuracy and precision including palipration)

GC_Level

TR

QC_Type MB Analytical control consisting of all reaaents and standards that is carried through

the entire procedure (Method Blank)

(Y] (Calibration Verification) Analytical standard run at a specified frequency to
verify the calibration of the analytical system

ccv (Continuing Calibration Verification) Analytical standard run every 12 hours to
verify the calibration of the GC/M$ system

DUP A second aliquot of a sample that is treated the same as the original aliquot to
determine the precision of the method

EB Field equipment rinseate

FB (Field blank) Analyte-free water or solvent brought to the field in sealed
containers and transported to lab with sample containers

D Diplicate samiple aksii from a held sampie

Ic (Initial Calibration) Analysis of analytical standards for a series of different
specified concentrations

IcV (Initial Calibration Verification) Analytical standard run at a specified frequency
to verify the accuracy of the initial calibration of the analytical system

e IPC (Instrument Performance Check) Analysis of DFTPP or BFB to svaluate the

performanoe of the GCMS system

LCS (Laboratory Control Sample) A control sample of known composition

LCSD (Laboratory Control Sample Duplicate) A duplicate control sample of known
composition

MS {Matrix Spike) Aliquot of a matrix spiked with known quantities and subjected to
the entire analytical procedure to measure recovery

MSD (Matrix Spike Duplicate} A second aliquot of the same matrix as the matrix spike
that is spiked in order to determine the precision of the method

MATB {Material Blank) An analysis collected from a sample of a material used in the

field to collect samples such as a filer used in field filtration of water samples or
& matsiial used for wipes of suraces.

PB (Preparation Blank) Analytical control containing distilled, deionized water and
reagents, and subjected to entire analytical procedure
SB {Storage Blank) Aliquot of analyte-free water or solvent stored with the samples
as a check on contamination from the storage process
B (Trip Blank) Analyte free water transported with sample bottles prior to and after
sample collection
Reporting_Limit_Type CRDL Contract-required detection limit
CRQL Contract-required quantitation limit
POL Practical quantitation limit
SQL Sample quantitation limit
RDL Repcrtable detection limit
Result_Basis DRY Result was calculated on a dry weight basis
WET Result was calculated on a wet weight basis
NA Basis not applicable to matrix of sample.
Result_Units* ug/L Micrograms per liter
mg/l. Milligrams per liter
ug/Kg Micrograms per kilogram
mg/Kg Milligrams per kilogram
pcilg PicoCurigs per gram
pcifL PicoCuries per liter
. pg/L Picograms per liter
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j 8
Standard Value List (SVL)
andard Value | Standard Value Descrl}
Nanograms per kilogram
Parts per billion by volume
PParts pa 1 by volume
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ADR Standard Values for Methods

A method name must exist in standard value table before it can be added to a project library.

The project library controls what is accepted in the EDD. Table C lists all the methods built into
the ADR standard value table. Additional methods can be added to this table if necassary. f 2

AN IATAT W T ORI LI WLl Beorbl TV W W MWW LW IO LGRS T TTIDWISOdTl Y. T .

particular method specified in the QAPP or used by the laboratory is not listed in this table, it
must be added to the standard value tabie before that method can be built into a project library.
Methods added to a project Iibrary become standard values for the Lab Reference Method ID

Lo eom s o [P §

An AFCEE PARLABEL or CAS number and analyte name (AFCEE PARNAME) must exist in
the standard value table before it can be added to a method in a project library. Additional
anaiyte name records can be added if necessary. PARNAMES and PARLABELS added to a
method within a project library become standard values for the Analyte Name and Client Analyte
ID fields in any EDD processed through the error checker when selecting that project library as

reference.
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1
(additional methods or variations on method names can be added to the standard value table)

Method Description

524.2 Volatile Organic Compounds by GC/MS in Drinking Water

6010B Metals by Inductively Coupled Plasma-Atomic Emission Spectroscopy
6010B-Ag Silver by Inductively Coupied Plasma-Atomic Emission Spectroscopy
6010B-Al Aluminum by Inductively Coupled Plasma-Atomic Emission Spectroscopy
6010B-As Arsenic by Inductively Coupied Plasma-Atomic Emission Spectroscopy
6010B-B Boron by Inductively Coupled Plasma-Atomic Emission Spectroscopy
6010B-Ba Barium by Inductively Coupled Plasma-Atomic Emission Spectroscopy
6010B-Be Beryllium by Inductively Coupled Plasma-Atomic Emission Spectroscopy
6010B-Ca Calcium by Inductively Coupled Plasma-Atomic Emission Spectroscopy
6010B-Cd Cadmium by Inductively Coupled Plasma-Atomic Emission Spectroscopy
6010B-Co Cobalt by Inductively Coupled Plasma-Atomic Emission Spectroscopy
60108-Cr Chromium by inductively Couplied Piasma-Atomic Emission Spectroscopy
6010B-Cu Copper by Inductively Coupled Plasma-Atomic Emission Spectroscopy
6010B-Fe Iron by Inductively Coupled Plasma-Atomic Emission Spectroscopy
6010B-K Potassium by inductively Coupled Piasma-Atomic Emission Spectroscopy
6010B8-Li Lithium by Inductively Coupled Plasma-Atomic Emission Spectroscopy
6010B-Mg Magnesium by Inductively Coupled Plasma-Atomic Emission Spectroscopy
6010B-Mn Manganese by Inductively Coupled Plasma-Atomic Emission Spectroscopy
€010B-Mo Molybdenum by Inductively Coupled Plasma-Atomic Emission Spectroscopy
6010B-Na Sodium by Inductively Coupled Plasma-Atemic Emission Spectroscopy
6010B-Ni Nickel by Inductively Coupled Plasma-Atomic Emission Spectroscopy
8010B-P Phosphorus by Inductively Coupled Plasma-Atomic Emission Spectroscopy
6010B-Pb Lead by inductively Coupled Plasma-Atomic Emission Spectroscopy
6010B-Sb Antimony by Inductively Coupled Plasma-Atomic Emission Spectroscopy
6010B-Se Selenium by Inductively Coupled Plagsma-Atomic Emission Spectroscopy
6010B-8n Tin by Inductively Coupled Plasma-Atomic Emission Spectroscopy
6010B-5r Strontium by Inductively Coupled Plasma-Atomic Emission Spectroscopy
6010B-TCLP TCLP Metals by Inductively Coupled Piasma-Atomic Emission Spectroscopy
6010B-TI Thallium by Inductively Coupled Plasma-Atomic Emission Spectroscopy
6010B-V Vanadium by Inductively Coupled Plasma-Atomic Emission Spectroscopy
6010B-Zn Zinc by Inductively Coupled Plasma-Atomic Emission Spectroscopy

6020 Metal by Inductively Coupled Plasma/Mass Spectrometry

7041 Antimony by Graphite Fumace Atomic Absorption

7060A Arsenic by Graphite Furnace Atomic Absorption

7081 Barium by Graphite Fumace Atomic Absorption

7091 Beryilium by Graphite Furnace Atomic Absorption

7131A Cadmium by Graphite Fumace Atomic Absorption

7191 Chromium by Graphite Furnace Atomic Absorption

7201 Cobalt by Graphite Fumace Atomic Absorption

7211 Copper by Graphite Furnace Atomic Absorption
7381 iron by Graphite Fumace Atomic Absorption
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Table C Standard Values for Analytical Methods
1' (additional methods or variations on method names can be added to the standard value table)
Method Description
7421 Lead by Graphite Fumace Atomic Absorption
7461 Manganese by Graphite Furnace Atomic Absorption
7470A Mercury by Graphite Furnace Atomic Absorption
747T1A Mercury by Graphite Furnace Atomic Absorption
7481 Molybdenum by Graphite Furnace Atomic Absorption
7521 Nickei by Graphite Furnace Atomic Absorption
7740 Selenium by Graphite Furnace Atomic Absorption
7761 Silver by Graphite Furnace Atomic Absorption
7841 Thallium by Graphite Fumace Atomic Absorption
7811 Vanadium by Graphite Furnace Atomic Absorption
7851 Zinc by Graphite Furnace Atomic Absorption
801 1,2-Dibromoethane and 1,2-Dibromo-3-chloropropane by Microextraction and GC
80158 Non-haiogenatied organics by GC using FiD
80158B DRO Diesel Range Organics by GC using FID
8015B Extractable TPH Extractable Petroleum Hydrocarbons as Gasoline
8015B GRO Gasoline Range Organics by GC using FID
8015B Purgeable TPH Purgeable Petroleum Hydrocarbons as Diesel and Motor Oil
8021B Aromatic and Halogenated Volatiles by GC using PID/ECD
8081A Organochlorine Pesticides by GC using ECD
A 8082 Polychloninated Biphenyls {(PCBs) by GC using ECD or ELCD
. 8082 PCB Congeners Polychlorinated Bipheny! Congeners by GC using ECD or ELCD
8141A Organophosphorus Compounds by GC
8151A Chiorinated Herbicides by GC using Methylation or Pentafluorobenzylation
82608 Volatile Organic Compounds by GC/MS
8270C Semi-Volatile Organic Compounds by GC/MS
8280A Polychlorinated Dibenzo-p--Dioxins and Polychlorinated Dibenzofurans
8290 Polychlorinated Dibenzodioxing and Polychlorinated Dibenzofurans
8310 Polynuclear Aromatic Hydrocarbons by HPLC
8330 Nitroaromatics and Nitramines (Explosives) by HPLC
“6012A Total and Amenable Cyanide (Automated colorimetric, with off-line distillation)
9014 Titrimetric and Manual Spectrophotometric Determinative Methods for Cyanide
ap40 pH Electrometric Measurement
8045 Soil and Waste pH
9056 Determination of Inorganic Anions by lon Chromatography
300.0 Determination of Inorganic Anions by lon Chromatography
353.2 Determination of Total Nitrate-Nitrite by Colorimetry
160.1 Total Dissolved Samples
310.1 Alkalinity
415.1 Total Organic Carbon by combustion or oxidation
DHS Luft/7420 Organic lead
4104 Chemical Oxygen Demand by Colorimetry
. SM 2320-B Titrimetric Determination of Carbonate, Bicarbonate, and Hydroxide Alkalinity
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{additional methods or variations on method names can be added to the standard value table)
Methed _ Description
SM 3500-Fe D#4 Determination of Iron by Colorimetry
SM 4500-CO2 D Carbon Dioxide
351.2 Total Kjeldahl Nitrogen
7196A Hexavalent Chromium (Colorimetric)

Table D1 (1 of 2)
Required Fields in the Analytical Results Table for GC/MS, GC, and HPLC
Methods

Client_Sample_ID
Lab_Analysis_Ref_Method_ID
Analysis_Type
Lab_Sample_ID

Lab_ID

o[ x| Xl

x|

Ciient_Anaiyte_iD
Analyte_Name
Result
Result_Units
Lab_Qualifiers

3 x| X[ x|

Detection Limit
Detection_Limit_Type
Retention_Time
Analyte_Type
Percent_Recovery

W X = X >

Relative_Percent_Difference
Reporting_Limit

Reporting_Limit_Type X
Reportable_Result X
Key
X  Required Field
D Required field for spiked compounds in the LCSD and MSD only
Q Required field if laboratory has qualified result
R Required field if Analyte_Type = “SPK" or “SURR”
S Required field for surrogate compounds only
T  Required field for tentatively identified compounds by GC/MS only
*  Also includes Equipment Blanks, Field Blanks, and Trip Blanks
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Client adnlple 1D X X X X X
Lab_Analysis_Ref Method_ID X X X X X
Analysis_Type X X X X X
Lab_Sample_ID X X X X X
Lab iD X X X X X
CIient_AnaIyte_ID X X X X X
Analyte_Name X X X X X
Result X X X X X
Result_Units X X X X X
Lab_Qualifiers il Q Q Q Q Q
Detection Limit X X X X X X
Detection_Limit_Type X X X X
Retention_Time
Analyte_Type X X X X X X
- Percent Recovery S s [ S
. Relatlve Percent leference R R R R
Reporting_Limit X X X X X X
Reporting_Limit_Type X X X X X X
Reportable_Result X X X 4 X X
Key
X Required field
Q Required field if laboratory has qualified result
R Required field for spiked compounds in LCSD or MSD, or target compounds in the Sample Duplicate only
S Required fieid if Analyte_Type = "SPK”
*  Alsoincludes Trip Blanks, Equipment Blanks, and Field Blanks
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Instrument_ID

QC_Type

Analyzed

Altenate_Lab_Analysis_ID

Lab_Analysis_iD

Client_Analyte_ID

Analyte_Name

XXXX;X*XXX

Run_Batch

X
X
X
X
X
TR HAEHTE BT R A A B SRR AP I MR B IThiors
Lab_Analysis_Ref_Method_iD X
X
X
X
C

Analysis_Batch

“Lob_Reporing Batch X

Percent_Relative_Standard_Deviation

Correlation_Coefficient

Relative_Responge_Factor

Pereent leferenoe

Poak 1D 01

Percent_Ratio_01

Peak_ID_02

Percent_Ratio_02

Peak_ID_03

Percent_Rato 03

Peak_ID_04

Percent_Ratio_04

Peak_ID_05

xxxxx%xxxxxé

Percent_Ratio_05

Peak ID.O6

Percent_Ratio_06

Peak_ID_07

Percent_Ratio_07

Peak_ID_08

Perceni_Ratio_06

Peak_ID_0B

xxx‘xxxxxb

Percant_Ratio_09

Peak_ID_10

Percent_Ratio_ 10

Peak D11

Percent_Ratio_11

Peak_ID_12

Percent_Ratio_12

Peak_iD_13

Percent_Ratio_13

Key
X Required field (some fields are not applicable to some General (Wet) Chemistry tests)

D Das iead fald if pemamdine koot G
L RoJUIicy neiv i ISPVIUNY UCaL il

C Required field if BFB or DFTPP associated with a continuing calibration only
M Required field for GC/MS continuing calibration onty

*1C Includes lon Chromatography and Classical or
Wet Chemistry methods. Methods such as pH,
Conductivity, and others do not use traditional
calibration procedures; therefore, some fields
marked as a required field under the "IC"
column do not apply for these methods.
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Cﬁent_Sample_lD

Collected

Matrix_ID

Lab_Sampie_iD

QC_Type

Shipping_Batch_ID

Temperature

Lab_Analysis_Ref Method_ID

Preparation_Type

2] €| <) | SEL O] €| €] € ¢

A2 | >

|| | x| D] x| x| x| x| 2 00

| X< <

0 =
K| | 2| | > 'xxxxxg;

Analysis_Type

r'fepalw

Analyzed

Lab_ID

QC_Level

| 2| | ¢

x| =22

Results_Basis

A on| 5] > >¢| po[

o x| x| x|z}

Total_Or_Dissolved

Dilution

Handling_Type

Handiing_Batch

Leachate Date

[l il

= L L T B

;l‘l‘l‘XE‘::\s

el

Percent Mousture

Method_Batch

Bramaratian Dabale

rropalalivi_L Dﬂlbll

Run_Batch

Analysis_Batch

Lab_Reporting_Batch

Lab_Receipt

Lab_Reported

xi|xlilolo]xix

x| 5¢! 3¢ | o Ol>e x|ea] |||

x| || {o]o]]x

| > >t | ©f 2] »¢| >c|enf. | rl| [ 3¢ ] ] en| 3¢] ¢ 3¢ ¢

x| x| ofxx

| ¢ ¢ | O O i <[ eal -

Regquired field

Required field for samples prepared by methanol extraction

S
fEVOZrOP X l‘<’

Regquired field if instrument Calibration Table (A2) is included in EDD
Required fieid if analysis performed on SPLP, TCLP, or WET extracts
Required field only for samples that require preparation before analysis

Dt iimaad Eolad fon 0ol el el RACYIN - )
nREYuiiey iiciu tur oainpie I.lul-'lll.rdw, IVIQ, anu mow oy

Required field if “Matrix_ID" = “SO" or “SED"
Required field for agueous samples only
Includes Trip Blanks, Equipment Blanks, and Field Blanks
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Appendix F
Standard Operating Procedures
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. APPENDIX G
FORMS




LIST OF FORMS

Daily Quality Control Report

Daily Safety Briefing Form
Borehole/Well Construction Log
Monitoring Well Construction Diagram
Chain-of-Custody Record

Field Instrument Calibration Data Sheet
Sample Labels
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HEALTH AND SAFETY PROGRAM FORMS

®A/BC

Attachment B—Site Safety and Health Plan
Site Activity and Safety Briefing

Name of Site Safety Officer

Signature of Site Safety Officer

Project Name

Project Location

Project Number

Who attended the briefing?

Names of FA/BC Employees

Names of Subcontractor(s) Employees

What items were discussed?
. [  site Safety and Health Plan

Specific Accident/incident

O 0O 0O
3

Emergency Hospital Route

] Other

1 o
LU aliviy

O o0 o0d

Work Scheduie

Hazardous Site Conditions/Activities

Changes/Solutions to Specific Accident(s)

(] ves C]NO

Do any items require éssistance from FA/BC Health and Safety staff? (If yes, describe the item and type of assistance
required and contact the Health and Safety staff directly.)

90TE: Place a copy of the completed form in the project file.
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FORSGREN ASSOCIATES/BROWN anp CALDWELL BOREHOLE/WELL LOG

# ——
SLOCATION OF GORING N CLIENT BORING NUMBER
w4
S LOCATION
SCALE:
: PROJECT NAME
[JOB NUMBER SHEET OF
DRILLING CONTRACTOR DRILLING
START FINISH
RIG TYPE (CIHGLE ONE) OTHER TIME TIME
HSA DP MUD ARCH NONE
|DF|ILLING METHOD, FLUID USED DATE DATE
[SCIL SAMPLING METHOD (CIRCLE ONE) OTHER WELL CONSTRUCTION
SPUT SPOON CC  ACETATE NONE STAAT FINISH
MONITORING INSTRUMENT (CIRCLE ONE) OTHER TIME TIME
FID FID LEL RAD NONE
SURFACE CONDITIONS (CIRCLE ONE} OTHER DATE DATE
§ ASPHALT GONGRETE DiRT DRY WET
WELL SOIL SAMPLING FINE GRAINED AND ORGANIC SOIL DESCRIPTION: GROUP NAME. MUNSELL COLOR, COLOR, SI2E DISTAIBUTION, PLASTICITY,
CONSTRUCTION a sl.s - DRY STRENGTH, DILATANGY, TOUGHNESS, MOISTURE, ODOR, STRUCTURE, CONSISTENCY,
a > |23 E = E E § % RELATIVE PERMEABILITY, LOCAL GEOLOGIC NAME, CONTACT DESCRIPTION
g o | & |B<|2R é gg = 5’ L | 2g | & 4 JcoARSE GRAINED SOIL DESCRIPTION: GROUP NAME, MUNSELL COLOR, COLOR, GRADATION (g/sf), SIZE DNSTRIBLTION,
= | ) T =
2 5 a g Elkz| g §_' % wel E g § g PLASTICITY, SHAPE, ANGULARITY, MOISTURE, ODOR, STRUCTURE, CEMENTATION, RELATIVE PERMEABILITY,
<
Z S g 2z|EE|2|235|5z| & 2z |5m LOCAL GEDLOGIC NAME, MINERALOGY, CONTACT DESCRIPTION
o ISAMPLE TYPE: INTERVAL: DESCRIPTION
&
=4
0
ANALYTICAL SAMPLE ID (SEE ABOVE FOR LOGATION)
D
E
c F

PASpeciahDACWO06-87-D-0035A_E\Fieks Activilies\boringioglorm. xis




SUPERVISED BY:

DATE CONSTRUCTED:

WELL PROTECTION POSTS []

ABOVE GROUND
WITH LOCKING COVER []

EXISTING GRADE

b
=
@)
58

CONCRETE PAD:
24"DIAx4" THK. CIRCULAR []

ﬁA"uﬁA“uA" ‘l‘Lll{ Qﬁl IA DI:

A
FLUSH AT GRADE
WITH TRAFFIC BOX [

a0,

P g

P:\US Army CorpsiBenicia Arsenal\Fiekd Activites\well-constructiWellConstForm.cdr

LOCKING WELL CAP [
BOREHOLE DIAMETER:
g*[] 10"[] 12r ] OTHER
METHOD:
HsA ! pp[] wup[] ArRcH O
CENTRALIZERS OTHER __ _ . .
FT BGS
CEMENT SEAL TYPE:
GALLONS OF WATER:
POUNDS OF CEMENT:
POUNDS OF BENTONITE:
FLUSH THREADED SCHEDULE:
40) s8o0(J
BLANK PVC CASING DIAMETER:
[0 220 400 OTHER
. TOP OF SEAL
FTBGS .
XN BENTONITE SEAL:
TOP OF SAND BRIDGE S cHie L] pPELLET O SLURRY [
FTBGS = 7= OTHER
TOP OF SAND PACK = o SAND BRIDGE:
FT BGS # CLEAN IMPORTED SAND
TOP OF SCREEN
FT BGS
- SAND PACK:
# CLEAN IMPORTED SAND
FLUSH THREADED SCHEDULE:
40 (1 80 [
SL(IJ__'ll'TED P\é(l: CAS%G:
1" 2 4" OTHER ______
BOTTOM OF SCREEN SLOT SIZE:
FT BGS 0010 [0 0020 0030 ] OTHER
DEPTH OF WELL
FTBGS ] PVC BOTTOM CAP [
DEPTH OF BORING
FT BGS
@ SECTION
NOT TO SCALE
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K A/ 2701 Prospect Park Drive
BC Rancho Cordova, CA 95670
FORSCARN ASSOCLATEY/ (916} 444-0123
fymotiime (916) 635-8805 fax
Client:
Project:

Project #_____ Samplers

Sample |D:
Container Typey/size
Date

Time

Analysis
Anglytes
Matrix

Log#

Preservative

2701 Prospect Park Drive
Rancho Cordova, CA 95670
(9186) 444-0123

{916) 635-88065 fax

FA
/8

FORPGRRN ASSOCLATRS
ABOWN sd CALDNELL
A Soies Voumwu

Client:
Project:

Project # Samplers

Sampie ID:

Container Type/size
Date

Time

Analysis
Analytes

Matrix Preservative

Log#

2701 Prospect Park Drive
Rancho Cordova, CA 95670
(916) 444-0123

(916) 635-8805 fax

F4
/3c

FORPEREN ASSOCLATES!
RROWN aud CALDWELL
2 Jobul Mutere

Client:
Projact:
Project #___ ___ Samplers
Sample ID:
Container Type/size
Date

Time

Analysis
Analytes
Matrix

Log#

Preservative

Sample Labels

2701 Prospect Park Drive
Rancho Cordova, CA 95670
(918) 444-0123

(916) 635-8805 tax

FA
/3

PORSGREN ASSOULATES/
BROWN smd CALPWELL
A Foiut Vimiors

Client:
Project:

Project #______ Samplers,

Sample ID:

Container Type/size

Date

Tims,
Analysis '
Analytes
Matrix

Log#t

Preservative

2701 Prospect Park Drive
Rancho Cordava, CA 95670
(216) 444-0123

(916) €35-8805 fax

F4
/b

PORECREN ASSOCIATEY
BRONYN and CALDWELL

A Folut Famiery
Client:
Project:
Project # 00701 _ Samplers,
Sample ID:

USACE

Container Type/size
Date

Time

Analysis
Analytes
Matrix

Log#

Preservative

F ’f/’ 2701 Prospect Park Drive
BC Rancho Cordova, CA 95670
FORSGREN ARSOCIATES/ (916) 444-0123

Oy e (916) 635-8805 fax

Client: USACE
Project:
Project#___ 00701 Samplers
Sampie iD:
Container Type/size
Dats
Analysis
Analytes
Matrix

Log#

Time

Preservative
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