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Table B-1. Results of analysis for volatile organic compounds
in daily laboratory blanks

CLIENT SAMPLE 1ID: LAB LAB LAB LAB

) BLANK BLANK BLANK BLANK
LAB SAMPLE 1D: BBLKO625 CBLKO626 BBLK0629 BBLKO630

SAMPLE DATE: 06/25/87 06/26/87 06/29/87 06/30/87

ANALYSIS DATE: 06/25/87 06/26/87 06/23/87 06/30/87

FILE NAME: 0625VWB82 0626VWBC1 0629VWBB1 0630VWEBL

INSTRUMENT 1D: MS-B MS-C MS-8 MS-8
MATRIX: WATER WATER WATER WATER
UNITS: UG/L uG/L UG/L uG/L

DILUTION FACTOR: 1 1 1 1 -

COMPOUNDS '

Acroletn < 10 < 10 < 10 < 10
Acrylonitrtle < 10 < 10 < 10 < 10
Benzene < S <5 <S5 <5
8romodichloromethane <9 <S5 <5 <5
Bromoform <5 (-1 <5 (-
Bromomethane <S <S <5 <5
Carbon Tetrachloride <5 <5 <5 (-]
Chlorobenzene <3 <S5 <5 < S
Chloroethane <5 <5 < S < S
2-Chloroethylvinylether < 10 < 10 < 10 < 10
Chloroform ) < 5 <5 <5 <5
Chloromethane <5 <S5 <5 <5
" Dibraomaochloromethane <5 <5 <5 <5
1,3-Dichlorobenzene L1 <5 {5 L -1
1,2-Dtchlorobenzene <5 <53 (-] < S
1,4-Dichlorobenzene <5 <5 <5 <5
1,1-Dichloroethane . <5 <5 (-] <S5
1,2-Dichloroethane ' <5 <5 <5 <5
1,1-Dichloroethene <.5 < S < 5 <S5
1,2-0tchloropraopane <5 <5 <SS <3
trans—1,3-0lchloropropene <S5 <5 <5 <5
cis=-1,3-0Oichlaoropraopene <5 <SS <5 <5
Ethylbenzene <5 <SS <5 <S5
Methylene Chloride <5 < 8 <S5 < S
-1,1,2,2-Tetrachloroethane <5 <5 <5 < S
Tetrachlaoroethene . <5 <5 < 5 <5
Toluene - <5 <5 <5 <3
1,1,1=Trichlaorcethane <5 <5 < 3 <5
.1,1,2-Trichloroethane -] (4] <S5 <5
Trichloroethene <S5 <5 <5 <5
Trichlorofluoromethane <5 [ < 5 <5
vinyl Chlortide * <1 <1 <1 <1
cis-1,2-Dichlaroethene <5 <5 - <5 <5
trans-1,2-Dichlorocethene <5 <5 < 5 < 5

*Any amount detected between the level of detection (LOD = 1 ppb)
and the level of quantitation (LOQ = 5 ppb) is marked with an
. * and should be considered qualitative.
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Table B-1l. Continued

CLIENT SAMPLE 1D: ‘LAB
BLANK
LAB SAMPLE ID: 080SVWBC
SAMPLE DATE: 08/05/87
ANALYSIS DATE: 08/03/87
FILE NAME: 0803VWBC1
INSTRUMENT 1D: MS—C
MATRIX: WATER
UNITS: ue/L
DILUTION FACTOR: 1

COMPOUNDS
Actrolein < 10
Acrylonitrile < 10
Banzene <3
Braomodichloromethane <3
Bromoform <39
Bromomethane <3
Carbon Tetrachloride <93
Chlorobenzens L -
Chlorocethane <3
2-Chloroethylvinylether < 10
Chloroform ‘ <9
Chloromethane <3
Dibromochloromethane <9
1,3-Dichlorobenzene <3
1, 2=-Dichlorobenzene <3
1, 4~Dichlorobenzene <3
1, 1-Dichloroethane <9
1, 2-Dichlorcethane < S
1, 1-Dichloroethene <3S
1, 2=-Dichlorapropane <9
trans—-1,3-Dichlorapropene <3
cis=1,3-Dichloropropgene <3
Ethylbenzene <S
Methylene Chloride <3
1, 1, 2, 2-Tetrachlorosethane <3
Tetrachloroethene <3
Toluene <3
1,1, 1=Trichlaroethane <3
1, 1, 2-Trichloroethane <3
Trichloroethene < 3
Trichlorofluoromethane < 3
Vinyl Chloride™® <1
cis—1,2~Dichlorcethene < 3
<3S

:rans-l.:—Dichloroethene
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Table B-2. Results of analysis for base/neutral acid
extractable compounds in laboratory extraction

. blanks .

CLIENT SAMPLE 1D: LAB.
BLANK
LAB SAMPLE ID: BLK0624S
SAMPLE DATE: 06/24/87
. EXTRACTION DATE: 06/24/87
ANALYSIS DATE: 07/09/87
FILE NAME: 0624SSBAl
INSTRUMENT 1ID: MS-A
MATRIX: SOIL
UNITS: UG/KG

COMPQUNDS
Acenaphthalene < 1670
Acenaphthene < 1670
Anthracene < 16870
8enzidine < 3030
8enzo(a)Anthracene < 1670
8enzo(a)Pyrene < 1670
Benzo(b+k)fluoranthenes < 1670
Benzo(g,h, {1 )Perylene < 1870
4-Bromophenyl-phenylether < 1670
Butylibenzylphthalate < 1670
bis(2=-Chloroethoxy)Methane < 1670
bis(2-Chloroethyl)Ether < 1670

Bls(2-Chloroisopropyl)Ether
2-Chloronaphthalene
4-Chlorophenyl-phenylether

- Chrysene
. . Di-n—-Butylphthalate
' Ot-n=-0ctyl Phthalate
Didenz(a,h)Anthracene
1,3~Dicnlorobenzene
1,2-Dtchlorodenzene
1,4~-0ichlorobenzene

3,3’-0tlchlorodenzidine
Diethylphthalate

Dimethy! Phthalate
2,4-Dinitrotoluene
2,6-0t1nitrotaluene
1,2-Oiphenylhydrazine
bis(2~Ethylhexyl)Phthalate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(l,2,3~¢cd)Pyrene

1670
1670
1670
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Table B-2.

Continued

CLIENT SAMPLE 10: . LAB
BLANK

LAB SAMPLE ID: BLKO&24S
SAMPLE DATE: 06/24/87
EXTRACTION DATE: 06/24/87
ANALYS!S DATE: 07/09/87
FILE NAME: 0624SsBAl

INSTRUMENT 1D: MS-A

MATRIX: - SQIL

UNITS: UG/KG

COMPOUNDS

[saphorone < 16870
N-Nttrosa-Di-n-Propylamine < 1670
N-Nitrosodimethylamine < 1670
N-Nttrosadiphenylamine < 1670
Naphthalene < 1870
Nitrobenzene < 1670
Phenanthrene < 1670
Pyrene < 1670
1,2,4~Trichlorobenzene < 1670
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Continued

Fluoranthene

D-559

CLIENT SAMPLE 1D: LAB LAB LAB LAB

BLANK BLANK BLANK BLANK

LAB SAMPLE ID: BLKO625W BLKO629W ABLK0804 ABLKE1O0

SAMPLE DATE: 06/25/87 06/29/87 08/04/87 08/10/87

EXTRACTION DATE: 06/25/87 06/29/87 08/04/87 08/10/87

ANALYSIS DATE: 07/01/87 -07/09/87 08707487 08/19/87

FILE NAME: 0625SWBAl 0629SWBAl 0804SWBAL 0810SWBAL

INSTRUMENT 10: - MS-A MS-A MSA MS-A

* MATRIX: WATER WATER WATER WATER

UNITS: T UG/L UG/t UG/L uG/L

COMPOUNDS

acenaphthalene < 10 < 10 < 10 < 10
acenaphthene < 10 ¢ 10 ¢ 10 < Yo
anthracene < 10 < 10 < 10 < 10
Benzidline < 80 < 80 < 80 < 80
genzo(a)Aanthracene < 10 < 10 < 10 <10
Benzo(a)Pyrene < 10 < 10 < 10 < 10
Senzol(b+k)fluoranthenes < 10 < 10 < 10 < 10
Senzo(g,h,1)Perylene < 10 < 10 < 10 < 10
<-Bromophenyl-phenylether < 10 < 10 < 10 < 10
Butylbenzylphthalate < 10 < 10 < 10 < 10
G~-Chloro-3-Methylphenal < 10- < 10 < 10 < 10
L1s¢{2-Chloroethaoxy)Methane < 10 < 10 < 10 < 10
Bi1s({2-Chloroethyl)Ether < 10 < 10 < 10 <10
p1s(2-Chloroisopropyl)Ether < 10 < 10 < 10 < 10
2-Chloronaphthalene < 10 < 10 < 10 < 10
2-Chlorophenol < 10 < 10 < 10 < 10
4-Znlorophenyl-phenylether < 10 € 10 < 10 < 10
Chrysene < 10 < 1Q < 10 < 10
Di-n-Butylphthalate < 10 < 10 < 10 < 10
Di-n=-0ctyl Phthalate < 10 . < 10 < 10 < 10
Ctbenz(a,h)Anthracene < 10 < 10 < 10 < 10
1,2-0Otchlorobenzene < 10 < 10 < 10 < 10
1,4=-Dichlorobenzene < 10 < 10 < 10 < 10
t.,2-Dichliorobenzene < 10 < 10 < 10 < 10
2,3’-Dichlorobenzidine < 20 < 20 < 20 < 20
2,4-Dichlorophenol < 10 < 10 < 10 < 10
Ciethylphthalate < 10 < 10 < 10 < 10
Oimetnyl Phthalate - < 10 < 10 < 10 < 10
2,4-Dtimethylphenal ) < 10 < 10 < 10 < 10
4 6-Dtnitro-2-Methylphenol < 50 < 50 < 50 < 50
2,4-Dinitropheno! < S0 < 50 < S0 < 50
2.4~Dinftrotaluene < 10 < 10 < 10 < 10
2,6-0initrotoluene < 10 < 10 < 10 < 10
1,2-01phenylhydrazine £+10 s < 10 < 10 < 10
tis(2-Ethylhexyl)Phthalate 43 < 10 < 10 < 10
<10t < 10 <10 <10




Table B-Z; Continued

CLIENT SAMPLE 1D: LAB LAB Lag LAB
BLANK BLANK BLANK BLANK
LAB SAMPLE iD: BLKO625W BLKO629W ABLK0804  ABLKSBLO
SAMPLE DATE: 06/25/87 06/29/87 08/04/87 08/10/87
EXTRACTION DATE: 06/25/87 06/29/87 08/04/87 08/10/87
ANALYS1S DATE: 07/01/87 07/09/87 08/s07/87 08/19/87
) FILE NAME: 0625SWBal 0629SWBAl 0804SWBAL 0810SWBAL
INSTRUMENT 1D: MS-A MS-A MSA MS-A
MATRIX: - WATER WATER WATER WATER
UNITS: UG/L UG/L uG/L uG/L

C2OMPOUNDS ’
Ffluorene < 10 < 10 < 19 < 10
=“avachlorobenzene < 10 < 10 < 10 < 10
Hesachlorobutadiene < 10 < 10 < 10 < 10
~exachlorocyclopentaaliene < 10 < 10 < 10 < 10
Hesachloroethane < 10 < 10 < 19 < 10
incenatl,2,3-ce)Pyrene < 10 < 10 < 10 < 10
isophorcne < 10 < 10 < 10 < 10
N-Nttroso-Oi-n=-Propylamine < 10 < 10 < 10 < 10
N-Nitrosodimethylamine <5 < S < 3 <5
N-Nltroscdiphenylamine . < 10- < 10 < 10 < 10
Napnhthalene < 10 < 10 < 10 < 10
Ni1:robenzene < 10 < 10 < 10 < 10
4=Nitrophenol < S50 < S0 < 50 < 50
2-Nitrophenol < 10 < 10 < 10 < 10
Pentachlorophenol < 50 < 50 < S0 < 50
Phenanthrene < 10 < 10 < 10 < 10
Phenal < 10 < 10 < 10 < 10
Pyrene < 10 < 10 < 10 < 10
1,2,4=Trichlorobenzene < 10 < 10 < 10 < 10
2,4,6-Trlcnloropnenol' < 10 < 10 < 10 < 10
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Table B-3. Surrogate splke recoveries (%) daily laboratory blanks
Instrument ID Blank-B Blank-C Blank-B Blank-B Blank-C’
Date 6/25/87 6/26/87 6/29/87 6/30/87 8/5/87
VOLATILES CLP QC Limits )
Toluene-D8 88—110  96 95 97 93 104 //,
4-Bromofluorobenzene 86-115 100 99 97 100 98 v
gy 88 97 90 94 \/

1;2;Dichiof6éthane—D4

76-114

[
o

st




Table B-4.  Surrogate spike recoveries (%) fox laboratoxy extraction blanks

BLK
Lab ID 06245
Date 6/24/817
BASE/NEUTRALS CLP C Limit
Ni trobenzene-D5 23-120 46
2-Fluorobiphenyl 30-115 48
P-Terphenyl-D14 18-137 - 719
=B
5 " | ACIDS/PHENOLS
| Phenol-D5 24-113 © 33
2-Fluorophenol ' 25-121 38
2, 4, 6-Tribramophenol 19-122 62
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Table B-4.- Continued

. BLK - BLK ABLK ABLK
Lab ID 0625W 0629W 0804 0810
Date 6/25/87 6/29/87 8/4/87 8/10/87
 BASE/NEUTRALS CLP QC Limits
Nitrobenzene-D5 35-114 85 71 75 75
2-Fluorobiphenyl 43-116 79 54 62 77
P-Terphenyl-D14 33-141 95 83 100 90
ACIDS/PHENOLS
Phenol-D5 10-94 73 61 64 59
2-é1uoropheno1 21-100 78 69 78 70
2, 4, 6-Tribramophenol 10-123 74 7 50 73




" Table B-5. Surrogate spike recoveries (%) for aqueous samples collected on 23 and
- 26 June and 2 August 1987 at Martin Marietta, The Dalles
Lab ID 2918 2925 2926 2927 2928 2929 2930
DLSW- Trip Trip
Client ID PHFB Rep 1E  Blank 1 LDAWG Blank 5 LDBWG LDFB
VOLATILES CLP OC Limits
Toluene-D8 88-110 ° 96 99 94 98 97 99
4-Bramofluorobenzene 86-115 . 0 3‘?(/ 100 101 89 106 96 100
(‘/\l
1,2-Dichloroethane-D4 76-114 _ 85 102 100 101 101 104
]
I
un
_,O\
o BASE/NEUTRALS
" Nitrobenzene-D5 35-114 40 70 56 83 70 74
/—. N .
2-Fluorobiphenyl 43-116 ¥ @ 65 " 57 76 50 67
N’
P-Terphenyl-D14 33-141 81 54 37 93 56 84
ACIDS/PHENOLS
Phenol-D5 10-94 37 75 49 70 47 63
2-Fluorophenol 21-100 35 56 32 74 33 58
. 2,4,6-Tribromophenol 10-123 63 65 49 58 54 67
*One recovery per fraction may be outside limits if that recovery is >10% (SOW 10/86).
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Table B-5.. Continued

Lab ID 2931 2988 2989 3338 3339 3340 3341
Scrubber
Trip OCwWP- Pipe - DLSW-

Client ID Blank 3 Pit B Effluent LDBWG Rep lE LDAWG LDFB
VOLATILES CLP OC Limits
Toluene-D8 88-110 99 .95 95 | 99 99 101 102
4-Braomof luorobenzene 86-115 e 103 99 99 86 | 100 95 102
1,2-Dichloroethane—D4 76-114 104 103 | 102 | 102 91 102 96
BASE/NEUTRALS
NitrobenzenefDS 35-114 82 67 83 74 80 98
2-Fluorobiphenyl 43-116 70 54 67 65 69- 90
P-Terphenyl-D14 33-141 42 | 8 61 62 61 110
ACIDS/PHENOLS
Phenol-D5 10-94 48 49 30 21 20 70
2-Fluorophenol 21-100 (19% 55 g 5% 10% 83
2,4,6-Tr ibromophenol 10-123 47 73 19 28 38 88




Table B-5.. Continued

Lab ID 3338R  3339R
| | DLSW-
Client ID LDBWG  Rep IE
BASE/NEUTRALS . . CLP QL Limits
' Nitrobenzene-D5 35-114 67 77
' 2-Fluorobiphenyl 43-116 93 77
P-Terphenyl-D14 33-141 44 42 .

‘o

|

(92}

o

. '

- ACIDS/PHENOLS | _.
Phenol-D5 . 10-94 38 45
2-Fluorophenol 21-100 24 29
2,4, 6-Tribromophenol 10-123 41 37




S o o o o o o S S -

Table B-6. Surrogate spike recoveries (%) for soil samples collected on 23 and
24 June 1987 at Martin Marietta, The Dalles

|
} Lab ID 2916 2917 2932
Soil
: Client ID PHASC  Rep 2 ODCSC-1
BASE/NEUTRALS CLP QC Limits
Nitrobenzene-D5 23-120 57 95 61
2-Fluorobiphenyl 30-115 o* o* 54
P-Terphenyl-D14 18-137 ' 0* 0* 73
o.
|
U-. )
o 2 ACIDS/PHENOLS | _
Phenol-D5 24-113 58 74 43
| 2-Fluorophenol 25-121 55 0* 51
2,4,6-Tribromophenol 19-122 o* o* 65

* *Surrogates diluted out.
|



Table B-7. Surrxogate spike recoveries (%) for matrix spike (MS) and matrix spike duplicate
- (MSD) analyses of surface water samples collected on 23 June and 2 August
1987 from the Landfill Ditch at Martin Marietta, The Dalles
) Lab ID 2927MS  2927MSD  3340MS _ 3340MSD
Client ID LDAWG LDAWG LDAWG LDAWG
"_VOLATILES CLP C Limits

Toluene-D8 88-110 98 97 96 98

4-Bromof luorobenzene 86-115 90 94 96 97

1,2-Dichloroethane-D4 76-114 104 99 98 104
o
i
(8]
, N
0 (Vo)

BASE/NEUTRALS

Nitrobenzene-D5 35-114 66 72 90 82

2-Fluorobiphenyl 43-116 58 62 75 76

' | P-Terphenyl-D14 33-141 36 57 66 85

ACIDS/PHENOLS

Phenol-D5 - 10-94 42 56 28 32

2-Fluorophenol 21-100 28 42 9* 28

2,4,6-Tribromophenol 10-123 67 53 31 69
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water matrix

Matrix séike and matrix spike duplicate recoveries:-

volatiles in surface

Table B-8.

LAB ID: 2927 CLIENT ID: LDAWG ONITS: /L
Duplicate Acceptable Limits(¢)
Conc. Spike| Spike . Spike
] in Conc. | Conc. . % Conc. ] : _
Spike Compound Sample(a) Added|Measured|Recovery|Measured |Recovery rep(b) Recovery RPD
1,1-Dichloroethylene ND 50 | 48.5 97 52.9 106 9 61-145 14
% . Trichloroethylene ND 50 44.8 90 54.6 109 50:)' 71-120 14
‘ . . — .
o Chlorobenzene ND 50 47.2 94 54.4 109 14 | 75-130 13
|S .
e Toluene ND 50 47.9 96 | 53.3 107 11 76-125 13
Benzene . ND 50 50.3 101 51.4 103 2 76-127 11

(@)yalues reported as not detected (ND) are treated as zero for purposes of calculation.

2(x¥xl)

(b)RpD = relative % difference =
x+x

——=~— x 100 where x and x

1

spike recovery

= % spike recovery and duplicate %

(C)Limits prescribed by EPA in Contract Lab Program Statement of Vkmk.(i0/86) are advisory levels.



Table B-9. Matrix spike and matrix spike duplicate recoveries: volatiles in surface
* water matrix

LAB ID: 3340 . CLIENT ID: LDAWG UNITS: /L
Duplicate Acceptable Limits(C)
Conc. Spike| Spike Spike
_ in Conc.| Conc. % Conc. | % :
Spike Compound Sample(a) Added|Measured|Recovery|Measured |Recovery rep(P) Recovery RPD
1,1-Dichloroethylene ND 1000 804 80 806 81 0 61-145 14
Trichloroethylene ND 1000 824 82 928 93 12 71-120 14
- Chlorobenzene ND 1000 916 92 1020 102 11 75-130 13
&
-~ _
¢ Toluene ' ND 1000 974 97 1050 105 8 76-125 13
Benzene _ ND 1000 886 89 958 96 8 76-127 11

(a)yalues reported as not detected (ND) are treated as zero for purposes of calculation.

b 2(x-x1) ’ 1

(b)gpp = relative & difference = =1 x 100 where x and x* = % spike recovery and duplicate %
x+x _ spike recovery

(C)pimits prescribed by EPA in Contract Lab Program Statement of Work (10/86) are advisory levels.
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| " Pyrene

Table B-10. Matrix spike and matrix spike duplicate recoveries: base/neutral
extractables in surface water matrix
LAB 1ID: 2927 CLIENT ID: LDAWG UNITS: wg/L
Duplicate Acceptable Limits{C)
Conc. Spike|. Spike Spike
: in Conc.| Conc. $ Conc. ]
Spike Compound Sample(a) Added|Measured|Recovery |Measured |Recovery rep(b) Recovery RPD
1,2,4-Trichlorobenzene ND 200 90.4 45 86.8 43 4 39-94 28
Acenaphthene ND 200 '86.4 43 94.0 47 8 46-118 31
© 2,4-Dinitrotoluene ND 200 | 130 65 152 76 16 | 24-96 38
20.6 200 80.8 30 113 46 f42/) 26-127 31
N-Nitroso-di-n- ND 200 88.8 44 112 56 23 41-116 38
Propylamine
1,4-Diéhlorobenzene ND 200 75.2 38 82.0 4] 9 36-97 28

2(x=-x

x+x1

1 _

spike recovery

(2)yalues reported as not detected-(ND) are treated as zero for purposes of calculation.
)

(b)ppp = relative % difference = ————r—- x 100 where x and x~ = % spike recovery and duplicate %

(C)Limits prescribed by EPA in Contract Lab Program Statement of Work (10/86) are advisory levels.



Table B-11. Matrix spike and matrix spike duplicate recoveries: acid extractables
in surface water matrix

LAB IDs 2927 CLIENT ID: LDAWG ONITS: /L
Duplicate Acceptable Limits(€)
Conc. Spike| Spike Spike
in Conc.| Conc. % Conc. $
Spike Compound Sample(a) Added|Measured|Recovery|Measured |Recovery rep(P) Recovery RPD
Pentachlorophenol ND 400 121 30 219 55 58 9-103 50
Phenol ND 400 175 44 212 53 19 12-89 42
o 2-Chlorophenol ND 400 | 195 49 260 65 29 27-123 40
| .
b 4—Chloro- , _ , _
| 3-Methylphenol ND 400 210 53 252 63 18 23-97 42
Nitrophenol ND 400 0 0 0 0 0 10-80 50

(@)yalues reported as not detected (ND) are treated as zero for purposes of calculation.
2(x-x1) 1 _
(b)RPD = relative % difference = -1 x 100 where x and x* = % spike recovery and duplicate %
XX spike recovery

(C)pimits prescribed by EPA in Contract Lab Program Statement of Work (10/86) are advisory levels.
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Table B-12. Matrix spike and matrix spike duplicate recoveries: base/neutral
) extractables in surface water matrix

LAB ID: 3340 CLIENT ID: ' LDAWG ' UNITS: \g/L
. Duplicate Acceptable Limits(¢)
Conc. Spike| Spike Spike

| in. Conc. | Conc. ! 3 Conc. %
Spike Compound Sample‘a) Added|Measured|Recovery|Measured |Recovery rep(P) Recovery RPD
1,2,4—Trichlorobehzene ND 1000 586 59 656 66 11 39-98 28
Acenaphthene ND 1000 { 654 65 670 67 2 | 46-118 31
2,4-Dinitrotoluene ND 1000 664 66 580 58 14 24-96 38
Pyrene 59.8 1000 516 46 738 68 <§§> 26-127 231
N-Nitrosodi-n- ND 1000 | 944 94 842 84 11 41-116 38

Propylamine

1,4-Dichlorobenzene ND 1000 596 60 592 59 1 36-97 28

(@)yalues reported as not detected (ND) are treated as zero for purposes of calculation.

'2(x—x1)

(b)ppp = relative % difference = ————=—- x 100 where x and x

xixt

1 g spike recovery and duplicate %

spike recovery

() Limits prescribed by EPA in Contract Lab Program Statement of Work (10/86) are advisory levels.



Table B-13. Matrix spike and matrix spike duplicate recoveries: acid extractables
in surface water matrix

LAE ID: 3340 CLIENT ID: LDAWG UNITS: _g/L
Duplicate ' Acceptable Limits(S)
Conc. Spike| Spike Spike :
in Conc. | Conc. % Conc. B
Spike Compound Sample(a) Added|Measured|Recovery |Measured |[Recovery rep(b) Recovery RPD
Ve
Pentachlorophenol ND 12000 710 36 2020 101 L;:§> 9-103 50
Phenol ' ND 2000 508 25 560 28 10 12-89 42
5 2-Chlorophenol ND  |2000 | 484 24 992 50 27-123 40
I . :
A 4-Chloro- _
L@ 3-Methylphenol ND 2000 | 1060 53 812 41 26 23-97 42
4-Nitrophenol ND 2000 | 1040 52 11480 74 35 10-80 50

(a)yalues reported as not detected (ND) are treated as zero for purposes of calculation.

1
2(x-x")
(b)ppp = relative % difference = —m T X 100 where x and X =% spike recovery and duplicate %
x+x " spike recovery

(C)Limits prescribed by EPA in Contract Lab Program Statement of Work (10/86) are advisory levels.
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Table IV-1. Results of analysis for volatile organic compounds
in aqueous trip blanks accompanying surface water
samples collected on 23. June 1987 from the Landfill
Ditch at Martin Marietta, The Dalles

CLIENT SAMPLE ID: TRIP TRIP TRIP
BLANK-1 BLANK-3 BLANK-5S
LAB SAMPLE 1D: 2926 2931 2928
SAMPLE DATE: 06/16/87 06/16/87 06/16/87
ANALYSIS DATE: 06/29/87 06/29/87 06/29/87
FILE NAME: V29268 V29318 v29288
INSTRUMENT 1ID: MS-8 MS-8 MS-8
MATRIX: WATER WATER WATER
UNITS: uUG/L UG/L UGg/L
DILUTION FACTOR: 1 1 1

COMPOUNDS
Acrolein . < 10 < 10 < 10
Acrylonitrile < 10 < 10 < 10
Benzene <5 <5 <5
Bromodichloromethane <3S <5 <5
Bromoform . <5 <5 <S
Braoamomethane <5 <5 < 5
Carbon Tetrachloride <5 <5 [S-1
Chliaorobenzene <5 <5 <5
Chloroethane <5 <S <S
2-Chloroethylvinylether < 10 < 10 < .10
Chloroform <5 <5 <5
Chloromethane <S5 <5 (4]
Didbromochloromethane <5 < 5 < 8
1,3-Dichlorobenzene <5 <5 <5
1,2-Dichlorobenzene <5 <5 <5
1,4-Dichlorobenzene <5 < 5 <5
1,1-Dichloroethane <5 <s < 5
1,2=-Dtchlorocethane <5 <5 <5
1,1-Dichloroethene <5 - <5
1,2-0Otchloropropane <5 <5 <5
trans-1,3-Dichloropraopene <S5 <5 <5
cis-1,3-Dichloropropene <5 <95 <53
EthyldenzZene <5 <5 <5
Methylene Chloride <5 <5 <5
1,1,2,2-Tetrachloroethane <5 <S5 <5
Tetrachlorcethene < 8 <5 (-1
Toluene <5 <5 <95
{,1,1-Trichloroethane <5 <5 < S
1,1,2-Trichloroethane <5 <5 <5
Trichloroethene <SS <5 <5
Trichlorof luoromethane {5 <5 <5
Vinyl Chloride™* <1 <1 <1
cis~1,2-Dichloroethene <5 <5 <5
trans~1,2-Dichloroethene <S5 <5 < 5

*Any amount detected between the level

of detection (LOD

1 ppb)

and the level of quantitation (LOQ = 5 ppb) is marked with an
* and should be considered qualitative.



Table IV-2.-

Results of analysis for base/neutral acid
extractable compounds in an aqueous trip blank
accompanying surface water samples collected on
23 June 1987 from the Landfill Ditch at Martin
Marietta, The Dalles

CLIENT SAMPLE 1D: TRIP
BLANK-3
LAB SAMPLE 1D: 2928

SAMPLE DATE: 06/16/87
EXTRACTION DATE: 06/25/87
ANALYSIS DATE: 07/01/87
FILE NAME: 8NA2928

INSTRUMENT 1D: MS-A

MATRIX: WATER

UNITS: uG/L

COMPOUNDS

Acenaphthalene < 10
Acenaphthene < 10
Anthracene < 10
Benzidtne < 80
Benzo(al)Anthracene < 10
Benzo(a)Pyrene < 10
Benzo(b+k)fluoranthenes < 10
Benzo(g,h, t)Perylene < 10
4-8romophenyl-phenylether < 10
Butylbenzylphthalate < 10
4-Chloro-3-Methylphenal < 10
bis{2~-Chlorocethoxy)Methane <10
bis(2-Chloroethyl)Ether < 10
pis(2-Chloraofsopropyl)Ether < 10
2-Chloronaphthalene < 10
2=-Chlorophenol < 10
4-Chlorophenyl-phenylether < 10
Chrysene < 10
Di-n-Butylphthalate < 10
Di-n-0Octyl! Phthalate < 10
Divenz(a,h)Anthracene < 10
1,2-Dichiorobenzene < 10
1,4-0ichlorobenzene < 10
1,3=-Dichlorobenzene < 10
3,3'-Dtchlorodenzidine < 20
2,4=-Dichlorophencl < 10
Diethylphthalate < 10
Dimethyl Phthalate < 10
2,4-Dimethylphenol < 10
4,6-Dinitro—2-Methylphenol < 50
2,4~Dinitrophenal < 50
2,4-Dtnitrotoluene < 10
2,6-Dtnitrotoluene < 10
1,2-Diphenylhydrazine < 10
pis(2-Ethylhexyl)Phthalate < 10
Fluoranthene < 10
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Table IV-2.

Continued.

CLIENT SAMPLE 1D: TRIP
BLANK-5
LA8 SAMPLE 1D: 2928
SAMPLE DATE: 06/16/87
EXTRACTION DATE: 06/25/87
ANALYSIS DATE: 07/01/87
FILE NAME: BNA2928
INSTRUMENT 10: MS-A
MATRIX: WATER
UNITS: uG/L

COMPQUNDS
Fluorene < 1o
Hexachlorobenzene < 10
Hexachlorobutadiene < 10
Hexachlorocyclopentadiene < 10
Hexachloroethane < 10
Indeno(l,2,3-¢cd)Pyrene < 10
Isophorone < 10.
N-Nitroso-Oi-n—-Propylamtne < 10
N-Nitrosodimethylamine < S
N-Nitrosodiphenylamine < 10
Naphthalene < 10
Nitrobenzene < 10
4-Nitrophenol < 50
2-Nitrophenol < 10
Pentachlorophenol < 50
Phenanthrene < 10
Phenol < 10
Pyrene < 10
1,2,4-Trichlorobenzene < 10
2,4,6-Trichlorophencl < 10
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Table IV-3. Results of chemical analysis of an aqueous trip blank accompanying surface
water samples collected on 23 June 1987 from the Landfill Ditch at Martin
Marietta, The Dalles

————————————————————————————————————————————— ===y mm———p=——— BTt EE e i ity Rtk ———er Qe (e
SANPLE DATE: 6/16/87
Eem sanPLE 10. . aazm . .
CLIENT SamPLE 1D TRP BLNK i T T T T T
e TR T T o
""""""" Campoonps T T T e
atotum oprts o
o magnasium (og/Ly i oo L TTTTTITTTTITTT T
& potassiom (wg/L> ;<ooo o T
C sodtom gty TTaeoo T TTTTTITR T T :
‘ cnloride tmgsl> CTaa T C T C -
floaride (ma/i> mg 10 i as . C c . : ,
Fluorida (ng/L) by ISE T Cae LT T C T ;
iEete Grario be te T TG T T o L
sulfate (mg/L) turbidimateic .0 T T ' ,
hicarbonate alkalinity (ng/L> as CacOB: <10+ o o - ; :
carmonate alkalinity (mg/L> (as CaCOd> : <10 & T T T S I
total cganide (ug/L> Nt e T T T
e : L

* Not tested
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Table C-25. Concentration of Calibration Curve Standards

Parameter : Method : Standard Concentration : Units

Fluoride 300.0 1.0 mg,/L
Fluoride : 300.0 | : 5.0 : mg/L
Fluoride ' 300.0 10 g/t
Fluoride : . 300.0 : : 20 : mg/L
Fluoride : 340.2 : .0.10 : - mg/L
~Fluoride : 340.2 : - 1.0 - mg/L
Fluoride : —340.2 : B 10 : “mg/L
Fluoride 30 ' 50 : : “mg/L
‘ . Fluoride : 3402 : —100 - g/t
FIuoride | : 340.2 - 250 : mg/L
Fluoride : 340.2 : 500 : mg/L
Fluoride : 340.2 : 1000 - : - mg/L
Sulfate : 300.0 — 1.0 : mg/L
Sulfate : 300.0 : 5.0 : mg/L
Sulfate : ELTP 10 : mg,/L
Sulfate . : 300.0 : | 20 ) : mg/L
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Table C-25. Continued

Parameter Method Sténdafd Concehﬁréﬁion Units
Arsenic 206.2 .10 ug/L
Arsenic 3062 30 33/L
Arsenic ~206.2 50 Ug,/L
Sodium : 273.1 5.0 mg/L
Sodium 273.1 : 10 mg/L
Sodium 273.1 " 50 mg/L
Sodium 273.1 ,100 . mg/L
EP TOX EXTRACT;

Arsenic ‘ 200.7 3.0 mg/L
Barium 200.7 4.0 mg/L
Cadmium 200.7 3.0 mg/L
Chromium 200.7 3.0 mg/L
Lead 200.7 5.0 mg/L
Mercury 239.1 50,200 ng
Selenium : 200.7 2.0 mg/L
Silver 200.7. 1.0 ng/L

D-584




Table C-25. Continued

Parameter : Method Standard Concentration Units
Sulfate 375.4 5.0 mg/L
Sulfate : 3754 10 mg/L
Sulfate : 375.4 15 mg/L
Sulfate : 375.4 20 mg/L
Sulfate : .375.4 : 25 mg/L
Sulfate 375.4 30 mg/L
Sulfate : 375.4 : 35 mg/L
-Sulfaté : 375.4 ’ 40 mg/L
Total Cyanide : 335.2 2.5 mg/L
Total Cyanide : 355.2 : 12.5 .-mg/L
Total Cyanide 335.2 50 g,/L
Total Cyanide : 335.2 : 100 mg/L
Total Cyanide 335.2 200 mg/L
Free Cyanide .412H 2.5 mg/L
Free Cyanide : 412H 12.5 mg/L
'Free Cyanide 412H 50 mg/L
Free Cyanide : 412H : 100 ‘mg/L
Free Cyanide : 412H 200 mg/L
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Table C-25. Continued

Parameter : Method : Standard Concentration : Units
Calcium 200.7 100 mg/L
Magnesium ' 200.7 . 100 : mg/L
Potassium : 200.7 : 50 : mg/L
Sodium * : 200.7 : 250 —T
Chloride . 325.3 . 1522 ' _ : mg/L

* Sodium analyzed by ICP for samples 3338-3341 upon approval of the
Project QA Officer at Geraghty & Miller )
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' 5p Tox. - Bated |
Table C—l: QC Summary —- Laboratory Blanks
Extract , ug/L
Matrix: Units:
Parameter : Associated Sampleé : Quantitation : Blank : Method #
(ESM ID RANGE) ‘Limit Result
Arsenic . 2910-2914 . 200 ) <200 . 200.7 /
Bariom 7910-2914 ' 200 —<300 T 200.7
aTEE 2910-2914 : 50 —me 2007 7
ShTeRTaE 7910-2914 : 50 —s— 2007 Y
Tead . 7910-2914 . 3700 i <200 i 200.7
Mercury : 3910-2914 ' .30 : <0.30 f 739.2
." Selenium 7910-2914 . 700 <700 2007 7
Silver 3510-2914 ' 50 50 2007 /’

.
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Table C-2. QC Summary -- Laboratory Blanks

Filtrate ug/L
Matrix: Units:

Parameter : Associated Samples : Quantitation : Blank : Method 3

(ESM ID RANGE) Limit Result

Rrsenic ~2915 ' 760 <z 2007 )
Bariom 3915 ' 700 <700~ T 200.7 ~
Cadmium : 2915 _ . ' 50 - <50 ’ 200.7 u/
chromieR 2915 ——0 —s 20T
Tead i - 7515 : 700 : 700 i 200.7  /
Hercury 7915 ) 7,30 S0 T 392 v
SeTeniom 7515 ' 700 —or— — 7007 '

N

NN

Silver 2915 50 <50 200.7
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Table C-5. QC Summary -- Laboratory Blanks

Soil mg/kg
Matrix: Units:

5//7/12 Ao. /
Parameter : Associated Samples : Quantitation : Blank : Method 3%

(ESM ID RANGE) Limit - Result
y4

Arsenic 3910-2914 7 70 <30 306,32

: 7/ cd H ’ M \/
Sodium 7910-2914;2916-2917 700 <300 7731 7
Fluoride  2910-2914;2916-2917 1.0 s o i v T ) ;/
Sulfate 3910-2914 . 770 TZ0 T 3000 Y
Sulfates 7910-2914 5.0 5T T IT5d M/

. - M . . N . /
Totlyanide 2910-2914;2916-2917 9,50 30.50 3352/

. Free Cyanide2910-2914;2916-2917 0.50 <0.50 i1z8  /
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Table C-8. QC Summary —-- Laboratory Blanks

Water mg/L
Matrix: Units:

Parameter : Associated Samples : Quantitation : Blank : Method #

(ESM ID RANGE) Limit Result

Arsenic 7515 7010 <0.010 706.

Sodium : 2915 ) 1.0 : <1.0 : 273.

FToorTaE 7915 ' 176 —<I.s  — 300. .
Fluoride 5T 1.0 <10 340,

STFaEe 2915 ' 2.0 —zT -~ 300.

SoTFate 3915 ) 5.0 —s — IS,
Toteyanide 3515 ' TOTo—— ~<o0I0 335,

Free Cyani%e 2915 : - 0.010 : <0.010 : 412H //
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Table C-9.

QC Summary -- Laboratory Blanks

. Water

Matrix:

Units:

Parameter : Associated Samples : Quantitation : Blank : Method %
(ESM ID RANGE) Limit Result
Calcium 7925-2930 570 5.0 700.
fegnesion 3925-2930 ' 570 —s T —200.
Potassium 3925-2930 : 10 —gr 70
Seaman— 7925-2930 ' 1.0 — T
chloride 7925-2930 ' 53 —r I
Flvoride 3975-2930 ' 176 —TE 300.
Fluoride 3935-2930 ' 120 —a I
Sulfate 3535-2930 ) 7.0 T 300,
Sulfate 3525-2930 ' 5.0 —s TS
ATRaTinity 3925-2930 : 10 —r 703

VOJZ- LARD €10 -61(\" M
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Table C-12.

QC Summary —— Laboratory Blanks

Inoes

BTV RLINGS 5

Pt 3 -

Water
Matrix:

Units:

mg/L

Parameter : Aésociated Samples Quantitation : Blank : Method %
(ESM ID RANGE) Limit Result

Sodium . 2933 . ..1.0 ] <1.0 ] 273.1 Vv

Fluoride 2933 : 176 : T 300,06

Fluoride 2933 ' 1.0 TXI0 . T 340.2 7

TotCyanide 3533 ' T0To <00T0 T I352 ¢f

FreeCyanid% 2933 ' 0.010 <oTe I J.
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Table C-13. QC Summary -- Laboratory Blanks

Soil _ mg/kg
Matrix: Units:

Parameter : Associated Samples : Quantitation : Blank : Method %

(ESM ID RANGE) Limit Result
Sodium 7934-2942 ' 700 LU T E P
Fluoride 7934-2942 1.0 S W S ¥ T R
TotCyanide: 2934-2942 0.50 <0.50 3352/
FreeCyanide 7934-2942 b 0.50  <0.50 ~ dizd_ (//
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Table C-16. QC Summary --= Laboratory Blanks

Water mg/L
Matrix: Units:

Farameter : Associated samples : Quantitation : Blank : Method #

(ESM ID RANGE) Limit Result
Sodium 7988 ,2989,2992 . 1.0 .0 273.1
Fluoride 7588-2989 ' 1.6 —Te 3500
FToeride 7986-2989 : 170 —a 30T
_TotCyanide: 535 79892997 9T —0I0 3352
Freecyanide 2388,2989,2992 - 9T <U0I0 — dizE

2986~ P witl
2989
}??Z ’fﬂéﬁ’
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Table C-19. QC Summary -- Laboratory Blanks

Soil ' mg/kg
Matrix: Units:

Parameter : Associated samples : Quantitation : Blank : Method %

(ESM ID RANGE) Limit Result
Sodium 2990—2991;2993—2995 200 <200 273.1 J/
TotCyanide:2990—2991;2993—2995 : 0.50 : <0.SQ : 335.2 /
FreeCyanid;2990—2991;2993—2995 - 0.50 : <0.50 : 412H v

e
e
X}
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Table C-22. QC Summary -- Laboratory Blanks

Water ‘ " mg/L
Matrix: Units:

Parameter : Associated Samples : Quantitation : Blank : Method =

(ESM ID RANGE) Limit Result
Calcium 3338-3341 0.50 <0.50 7007
Magnesium : 3338-3341 . 0.50 - <0.50 : 200.7
SotassTan —3338-3341 ' 1.00 f T 2007
Soatem 3338-3341 : 0T a0 2007
SRToTide CEETEEEr m— T T 3552
FToorTde 33383341 ' e E 3000
Fluoride 3336-3341 ' 10 <I.0  340.2
- - SuTEaTe 3338-3341 ' T <z 0~ 3000
SaTEaTe 3336-3341 ' s s 3754
N TVETTET I338-3341 : - e T
Totcyanide 3338-3341 ' PR R 5 R -
Froecyanide 3338-3341 ' TOTo <o 0T0" — 4iZA
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Table C-26. Initial and Continuing Calibration verification

2910-2914;

Associated Samples 2916-2917

Soil

(ESM 1ID RANGE): Units: Matrix:

Parameter Initial Calibration Continuing Calibration
True : Amount : (a) True : Amount (a)

:: Value Found %R :: Value Found SR
Arsenic (B] 25 25.4 101 4/ 25 26.4 106 4
Arsenic (c) 25 754 101, 25 741 57 I
Sodium 10 39,0 38 / EL 387 97
E’luoride(dé: 1. 105 105 7 100 CE) 55/ "
Sulfate(e) 5. 1.6 57 7 5.0 1.6 T
Sulfate(f):: 5. 4.5 90 [ 5.0 5.0 100 v
Sulfate(g) 20 1§~ 90, 10 71 I ER—A
SGTFate(R] — 20 70 100/ V73 19 55
Sulfate(i)ii 20 18 30 / 20 19 55 /
(a) %R = [{(true value - amount found)/true value] x 100

Control limits

= 90-110%

(b) sSamples 2910-2911
(c) Samples 2912-2914

(d) Method
(e) Method
{f) Method
(g) Method
(h) Method
(i) Method

340.2

300.0;
300.0;
375.4;
375.4;
375.4;

samples 2910, 2914
samples 2911-2913

sample 2910 o
samples 2911-2913
sample 2914
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Table C-27. Initial and Continuing Calibration Verification

2934-2942;
2990-2991;

Associated Samples 2993-2994 mg/L Soil
(ESM ID RANGE): Units: Matrix:
Parameter :: Initial Calibration :: Continuing Calibration
True : Amount : (a) True : Amount : (a)
:: Value Found %R :+: Value Found 3R
Sodium (b) 40 39.7 99 40 39.9 100 v/
HH : - : ARE Lo : /
Sodium (c) 40 39.0 98 ‘/ 40 38.7 97 \/
Sodium (d) 20 35.7 55/ 0 39.7 99 v
Sodium (e] 40 330 98 0 —38.5 96
Fluoride(E) ~ 100 102 167/ 100 98 98 [
FTooride(q) 50 50 100,/ — 50 50 T
HH : : HH : : . /
Fluoride(h) 50 50 100 / 50 50 100

(a) ¥R = [(true value - amount found)/true value] x 100
Control limits = 90-110%

(b) Samples 2934-2937

(c) Samples 2938-2939

(d) Samples 2940-2942; 2990

Samples 2991; 2993-2995

Samples 2934, 2939

Samples 2935-2938

Samples 2940-2942

~ o~ ——
o @
—
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Table C-28. 1Initial

and Continuing Calibration Verification

Associated Samples

2910-2915

mg/L

Water

N N IsE S

90-110%

D-601

(ESM ID RANGE): Units: Matrix:
Parameter :: Tnitial Calibration :: Continuing Calibration
True : Amount : True : Amount : *
:: Value Found %R : Value Found %R
Arsenic 2.0 2.0 100 2.0 1.95 98
Barium o 1.6 . 1.5 : 94 B 1.6 : 1.48 93
Cadmium 070 066 94  ~ 0.70  0.68 . 97
ShfomTom ~ —T.25 T 1.2z 97 T I35 125 T I09
Lead e 9y T I Il
Mercury o 100 . 103 : i03 o 100 : 108 108
.Selenium o 1.0 : 1.0 : 100 o 1.0 : 0.94 : G4
Silver o 1.0 : 0.91 : 91 o 1.0 : 0.92 : 92
* %R = [(true value - amount found)/true value] x 100
Control limits =



Table C-29. Initial and Continuing Calibration Verification

Associated Samples See below mg/L Water
(ESM ID RANGE): Units: Matrix:
Parameter :: Initial Calibration :: Continuing Calibration
True :+ Amount : (a) True : Amount : (a)

:: Value Found %R :: Value Found %R
Arsenic(Db) 35 7574 01 75 76.4 106 Y,
STeTST S — — ST~ Tz — S0 T 5TE 173
Calcium(d)ii 50 j 5T i 102 ii 50 i : 49.6_i 35 i |
Calcium(g)::' 10 : 5.97 : 100 :: 10 : 5.57 : 100 /
Calcium(f):: 10 : 5.97 : 100 C: 10 : 5.9 : CE /
Galciomlgy 10 ~9.97 160 10~ 10.1 101 .
WagnesTamlc) 50 . 5T 102 - T 103 3
Magnesium(%? 50 i 5T : 102 ii 50 i 19,8 i 100 r

| Magnesium(%é 10 : 1.5 105 :' 10 :. 10.3 : 103 /
Wagmesium(£) 10— 105 105 10 10.1 101 y
Magnesium(%? 10 : 10.5 : 105 ' ii 10 i 10.5 i 105 /
SSTissiom(h) 10— —To.T 10T 10 10.1 101 /
IR — 9 9 0 1o 170 /‘
SotassTanlg) 10 : 5.8 : T I I 5 |
Sedtem(s)” 40 3.7 99 49 39.9 100 J
Sodiuvm(k) ii 10 i 35.0 : 58 ii 10 i 38.4 i % )
Sodium(l) :° 70 : 35.4 : 58 :: 70 : 351 : 58 /
Sodium(m) :: 50 : 57.3 : 105 :: 50 : 52.6 : 105 /
@
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Table C-29.

Continued

Associated Samples See below

mg/L

Water

(ESM ID RANGE): Units: Matrix:
Parameter Initial Calibration :: Continuing Calibration
True : Amount (a) True :+ Amount (a)
:: Value Found %R :: Value Found %R

Fluoride (IC,B15.0 1.9 LBy 5.0 573 106 v
Fluoride(n?i 5.0 5.3 106 /ii 5.0 5.3 106 Y
Flooride(o) 5.0 5.2 07 T 5.0 577 104 P
FTuoride(p) 5.0 5.2 104 j" 5.0 7.7 34 y
FTuoride(q) 5.0, 5.2 100~ 5.0 574 108 '
FToorTde(s) — 510 —s 98 j: 5.0 1.8 36 -/
Eluoride(m;: 5.0 i 57 500 579 100 \j
FTooTIde(E) — 5.0 5.1 102 L 5.0 576 100 /
FTooTTae (TsE ST 0 04 104 :2: 1.0 1,02 102 /
Fluoride(k;: 50 55 110. /:: 50 54 108 /
Fluoride(ti: 750 740 56 -fi. 750 356 100 /
Flgoride(m) 1.0 05 05, T 1.0 1.6 100 /
SUIfate(Ic,u) 5.0 5.0 100 /" 570 55 110 /
SeTfate(v] 50 5.0 100 J.. ~5.0 L
Sulfate(p)ij 5.0 5.3 106 /i 5.0 573 106 /
Sulfate(q) 5.0 1.8 T /' 5.0 51 102 /
SSTERtet) 5.0 5.1 PR 5.1 102 /
SoTEate(x] 5.0 5.1 102 j; 5.0 5.0 100 /
Sulfate(f)ii 5.0 3.9 98 /ii 5.0 1.7 94 Ji
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Table C-29. Continued

Associated Samples See below mg/L Water
(ESM ID RANGE): Units: Matrix:
Parameter :: Initial Calibration :: Continuing Calibration
True : Amount : (a) True : Amount : (a)

:: Value Found %R :: Value Found %R
Sulfate(y) 20 18 90 J/ 20 21 105 /
Sulfate(z) 20 18 50 7 20 2L 105
Sulfate(f,x) 5.0 4.6 92 5.0 4.6 92 l/

e : : IRE : s /
Sulfate(w) 5.0 4.6 2 / 5.0 4.7 94 /
(a) 3R = [(true value - amount found)/tfue value] x 100

Control limits = 90-110%
(b) Sample 2915
Samples 2925, 2929
Samples 2927-2928
Samples 3338-3339
Sample 3340 '
Sample 3341 .
Samples 2925, 2927-2929
Samples 3338-3340
Samples 2915, 2933
Samples 2925, 2927, 2929 ~
Samples 2988-2989, 2992
Samples 3338-3341
Samples 2925, 2988
Sample 2927
Sample 2929
Samples 2928, 2930, 2933
Sample 2989
Samples 2915, 2928, 2930, 2933
Samples 2988-2989
Samples 2915, 2927
Sample 2925
Samples 3338, 3341
Sample 3339
_Samples 2915, 2925, 2928, 2930
Samples 2927, 2929

——~ o~ —~
[ e e]
— St St

AAAAA/\AAAMAAAA/\AA’\AAA
NI X ESC S QT OD HHKWHIITA M
vvvvvvvvvvvvwvvvvvvvv
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2925-2929 batch due to low sample results.

D-606

Table C-33. ICP Serial Dilutions
Water mg/L
Matrix: Units:

Parameter : Control : ESM Sample ID : Sample : Dilution *
Limits Result Result %R
Potassium 90-110 2927 146 154 106
Magnesium ~ 90-I10 3338 —asr— NA VA
Calcium “5ooTTo 3338 T 7 100
Fotassium  90-110 T338(dep) 538 — 50T 33
Sodium : 90-110 : 3340 ) 69,700 : 65,600 94

o $R = [(true value - amount found)/true value] x 100

"No serial dilutions were performed for calcium and magnesium on the
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Table C-3.

QC Summary -- Duplicate Analysis

One sample per batch received was analyzed as a laboratory

duplicate.
interpreted according

ating Procedures
ulated RPDs are

‘The Relative Percent Difference (RPD) was calculated and
to the Contract Laboratory Program (CLP) State-
ment of Work 5/87 (see clarifications below the
cable or according to data quality obj
. Sample result (SR),

table) where appli-
ectives in ESM Standard Oper-
duplicate result (DR) and calc-

listed in the table. Required RPD control limits are

+ 20%.
. 2910-2915 Extract
Associated Samples: Matrix: Units:
(ESM ID RANGE)

Parameter Lab ID Quantitation : Sample : Duplicate (a)

Limit Result Result Calc

(QL) (SR) (DR) RED

Arsenic 2914 200 <200 <200 NC(b)
Barium 2914 200 <200 <200 NC
Cadmium 2914 50 <50 <50 NC
Chromium 7514 50 350 <50 NC
Lead 7514 700 <200 <200 NC
Mercury 2914 0.30 <0.30 <0.30 NC
Selenium 7514 700 <200 <200 NG
Silver 2914 50 <50 <50 e
(a) RPD (SR-DR) /[ (SR+DR)/2] X 100

(b) RPD not calculated (NC), result
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Table C-6. QC Summary —-- Duplicate Analysis

One sample per batch received was analyzed as a laboratory .
duplicate. The Relative Percent Difference (RPD) was calculated and
interpreted according to the Contract Laboratory Program (CLP) State-
ment of Work 5/87 (see clarifications below the table) where appli-
cable or according to data quality objectives in ESM Standard Oper-
ating Procedures. Sample result (SR), duplicate result (DR) and calc-
ulated RPDs are listed in the table. Required RPD control limits are
+ 20%.

2910-2914; .
2916-2917 Soil mg/kg

Associated Samples: Matrix: Units:
(ESM ID RANGE)
‘Parameter : Lab ID : Quantitation :  Sample : Duplicate :
Limit Result Result
(QL) (SR) (DR)
Arsenic 7913 7.0 <IT 7 1T/
Sodium 2916 700 79,600 Y 30,700//'
Fluoride 7916 1.0 673 ’ 573 7 '
Fluoride (¢) ~ 2916 J 1.0 673/ ) 580 7 //,_
Sulfate 2913 500 3330 7/ 36607 9%
: : : ) / /[ : !
TotCyanide 2916 .50 13.7 7 13.0 ° 53 :
: : : /s : //
FreeCyanide 2916 o 0.50 3.98 / 3.94/ 1% ///

e
s
(3
X

(a) RPD = (SR-DR)/[(SR+DR)/2] X 100
(b) RPD not calculated (NC), result <QL
(c) Leaching duplicate

High RPD due to sample inhomogeneity
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Table C-10. QC Summary -- Duplicate Analysis

One sample per batch received was analyzed as a laboratory
duplicate. The Relative Percent pDifference (RPD) was calculated and
interpreted according to the Contract Laboratory Program (CLP) State-
ment of Work 5,87 (see clarifications below the table) where appli-
cable or according to data quality objectives in ESM Standard Oper-
ating Procedures. Sample result (SR), duplicate result (DR) and calc-
ulated RPDs are listed in the table. Required RPD control limits are
+ 20%.

2925-2930 Water mg/L
Associated Samples: Matrix: Units:
(ESM ID RANGE)

Parameter . Lab ID : Quantitation : Sample : Duplicate : (a)

- Limit Result Result . Calc

{QL) (SR) (DR) RPD

Calcium 2929 | 5.0 <5.0 5.0 NC(B)
Magnesium 2929 5.0 - k5.0 <5.0 NC
Fotassium 3329 10 104 105 <13
Sodium 3939 10 37300 37,200 <13
Chioride —33395 53 %45 ' g45 0%
Fluoride —3939 176 —4550 ' 1590 1%
Fluoride —3979 1.0 5750 : Te30 2%
Sulfate 3929 7.0 1T g00 I1I,800 0%
Sulfate —3939 570 17000 11,500 4%
Bicarbonate
alkalinity 2929 10 16,000 15,500 33
Carbonate
alkalinity 2929 10 46,500 46,000 <13 .

(a) RPD = (SR-DR)/[(SR+DR)/2] X 100
(b) RPD not calculated (NC), result <QL

, ! - .
fo(l_ L(‘W\c9 ‘&\l\ c:\'\lﬁcg,s Waetv .:5!,1.-("‘-&
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Table C-14. QC Summary —- Duplicate Analysis

One sample per batch received was analyzed as a laboratory . :
duplicate. The Relative Percent Difference (RPD) was calculated and
interpreted according to the Contract Laboratory Program (CLP) State-
ment of Work 5/87 (see clarifications below the table) where appli-
cable or according to data quality objectives in ESM Standard Oper-
ating Procedures. Sample result (SR}, duplicate result (DR) and calc-
ulated RPDs are listed in the table. Required RPD control limits are
+ 20%.

2934-2942 Soil mg/kg
Associated Samples: Matrix: Units:
(ESM ID RANGE)
Parameter : Lab ID : Quantitation : Sample : Duplicate : (a)
- ) Limit - Result Result Calc
(QL) (SR) (DR) RPD
Sodium 3939 700 6690 6310
Fluoride o 2939 1.0 - 1330 ) 1300
: ] : T :
Fluoride(b) 2939 1.0 1330 816
Tot Cyanide ~ 2939 0.50 6.7 17.6
FreeCyanide 2939 0.50 4.76 4.41 8% V/

(a) RPD = (SR-DR)/[(SR+DR)/2] X 100
(b) Leaching duplicate
(c) High RPD due to inhomogeneity of sample
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Table C-17. QC Summary -- Duplicéte Analysis

One sample per batch received was analyzed as a laboratory
duplicate. The Relative Percent Difference (RPD) was calculated and
interpreted according to the Contract Laboratory Program (CLP) State-
ment of Work 5/87 (see clarifications below the table) where appli-
cable or according to data quality objectives in ESM Standard Oper-
ating Procedures. Sample result (SR), duplicate result (DR) and calc-
ulated RPDs are listed in the table. Required RPD control limits are
+ 20%.

_ 2988-2989 Water mg/L
Associated Samples: Matrix: Units:
{ESM ID RANGE)
Parameter : Lab ID : Quantitation : Sample : Duplicate : .*
Limit Result Result Calc
(QL) (SR) (DR) RPD
Sodium 2989 1.0 2550 2270 12%
Fluoride 3989 ‘ 1.0 Tiz0 121 T <is

* RPD = (SR-DR)/[(SR+DR)/2] X 100
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rTable C-20. QC Summary —- Duplicate Analysis

One sample per batch received was analyzed as a laboratory .
duplicate. The Relative Percent Difference (RPD) was calculated and
interpreted according to the Contract Laboratory Program (CLP) State-
ment of Work 5/87 (see clarifications below the table) where appli-
cable or according to data quality objectives in EsSM Standard Oper-
ating Procedures. Sample result (SR), duplicate result (DR) and calc-
ulated RPDs are listed in the table. Required RPD control limits are
+ 20%.

2990-2991;

2993-2995 . Soil mg/kg
Associated Samples: Matrix: Units:
(ESM ID RANGE)
Parameter - Lab ID : Quantitation : Sample : Duplicate : . *
Limit Result Result Calc
(QL) (SR) (DR) RED

Sodium 2995 200 10,900 11,900 9%

: 2’ . : . : : i
TotCyanide 2995 : 0.50 19.2 18.9 2% ji/
FresCyanide 2995 .50 5.2 ig 6% v’
* RPD = (SR—DR)/[(SR+DR)/2] X 100
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Table C-23. QC Summary —- Duplicate Analysis

One sample per batch received was analyzed as a laboratory
duplicate. The Relative Percent Difference (RPD) was calculated and
interpreted according to the Contract Laboratory Program (CLP) State-
ment of Work 5/87 (see clarifications below the table) where appli-
cable or according to data quality objectives in ESM Standard Oper-
ating Procedures. Sample result (SR), duplicate result (DR) and calc-
ulated RPDs are listed in the table. Required RPD control limits are
+ 20%.

3338-3341 Water mg/L
Associated Samples: Matrix: Units:
(ESM ID RANGE)
Parameter : Lab ID : Quantitation : Sample : Duplicate : (a)
Limit Result Result Calce
(QL) (SR) (DR) R2D
Calcium 3338 5.00 7.10 6.74 _ 5%
Magnesium 3338 5.00 <5.00 <5.00 NC(b)
Fotassium 3338 10.0 506 ] 535 123
Sodium —3338 10,0 — — 79,200 68,100  — 153%
Chloride 3338 1.0 3140 3737 3%
Fluoride 3338 1.6 §490 8420 <13
Fluoride 3333 10 5000 7500 63
Sulfate 3335 70 40,900 40,800 <%
Sulfate —333 50 — 30,800 32,000 4%
Bicarbonate
alkalinity 3338 5.0 63,500 55,800 133
Carbonate :
alkalinity 3338 5.0 76,500 75,000 23
TotCyanide 3338 0.010 1090 585 9%
Freecyanide 3338 0,010 77.2 73,5 P

(a) RPD = (SR-DR)/[(SR+DR)})/2] X 100
(b) RPD not calculated (NC), result <QL
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SOILS AND SURFACE-WATER ANALYSIS

JUNE - AUGUST 1987

MATRIX SPIKES - INORGANICS
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Table C-4. QC Summary--Spike Recoveries

. One sample per batch was spiked and analyzed for the para-
meters listed in the table below. Spiked sample result (SSR),
sample result (SR), spike added (SA), percent recovery (%R), and
control limits are also listed.

Extract Associated Samples 2910-2915 ug/L

Matrix: (ESM ID RANGE): Units:

" Parameter : Lab : Control : Spiked Sample : Sample : Spike = : *

ID Limits Result . Result Added %R

Arsenic 2914 75-125 —481 0 500 56/
YT 2914i 75-125 198 10 500 : 53/
Cadmiom 2914 75-125 153 T 500 =T/
Chromium i 29l4i 75-125 i 467 i 0 i 500 : 93V/
Tead 7914 “75-125 779 T 500 T,
Mercury 2914: 75-125 7.97 ) 7.86 :1041/
Selenium 2914 75-125 506 %~ 500 0T/,
STTyer—— 2913 T5-IZ5 178 —— =00 : as/

[(SSR-SR)/SA] x "~

*
a0
o)

I
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Table C-7. QC Summary-—Spike Recoveries

One sample per batch was spiked and analyzed for the para-
meters listed in the table below. Spiked sample result (SSR),
sample result (SR), spike added (SA), percent recovery (%R), and
control limits are also listed.

3910-2914;

Soil Associated Samples 2916-2917 mg/L
Matrix: (ESM ID RANGE): _ . Units:
Parameter : Lab : control : Spiked Sample :. Sample : Spike : (a)

1D Limits © . Result Result Added %R

Arsenic 2910 . 75-125 0.060 - 0.025 0.040 87 //
Sodium : 2910: 75-125 : 47 . f 5.2 : - 40 :
FToorids — 2310 85115 12.5 e
Sulfate(Ic; 2910: 85-115 : 19 : 9.9 : 10
Sulfate i 2370 85-115 : 30 i ~5.98 i 20 i145gé/,_
Totcyanide 2910 75-125 TEeE— —o39s — o dee 117/
FreeCyanid; 2910: 75-125 : 0.318 : 0.626 : 0.400 :73(c)/(

(a) %R = [(SSR-SR)/SA] x 100 _
(b) High spike recovery due to matrix interferences
(c) Low spike recovery due to matrix interferences
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Table C-11. QC Summary--Spike Recoveries

One sample per batch was spiked and analyzed for the para-
meters listed in the table below. Spiked sample result (SSR),
sample result (SR), spike added (SA), percent recovery (%R), and
control limits are also listed.

Water Associated Samples 2925-2930 mg/L

Matrix: (ESM ID RANGE): Units:
Parameter : Lab : Control : Spiked Sample : Sample : Spike (a)

ID - Limits Result Result Added %R
Chloride 2927 85-115 1.4 5.1 725 104
FIGoride(IC)2927 ~B5-IT5 13 — 10 : 38
Fluoride ; 2927: 85-115 - 324 : 293 : 5.0 : {b)
Sulfate(TC) 2977 ~B5-II5 12 T T 53
SIfate 2977 EESIS T 1z —r T 10

(a) ¥R = [(SSR-SR)/SA] x 100
(b) Sample concentration >4x SA, %R not calculated

-

— [ [t Tom g
o \_o»-ﬁ :\‘ LA 2 N \'-U”'{-"v‘ e -
)
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Table C-15. QC Summary-—-Spike Recoveries

One sample per batch was spiked and analyzed for the para-
meters listed in the table below. Spiked sample result (SSR),
sample result (SR), spike added (sA), percent recovery (%R}, and
control limits are also listed.

Soil Associated Samples 2935-2942 =2 mg/L
Matrix: (ESM ID RANGE): Units: -
Parameter : Lab : control : Spiked Sample : sample : Spike : (a)
' iD Limits Result Result Added %R .
Sodium 2934 75-125 54 76 70 96/
—FTooride ~ 2935 85-115 - 8L 7 T 4.0 ' /
TTotcyanide 2935 75-125 0,403 . 0.054  0.400
FreeCyanide 2935 75-125 0.418 0.011 0.400

(a) %R = [(SSR-SR)/SA] x 100 _
(b) Sample concentration >4x SA, %R not calculated
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Table C-18. QC Summary--Spike Recoveries

One sample per batch was spiked and analyzed for the para-
meters listed in the table below. Spiked sample result (SSR),
sample result (SR), spike added (SA), percent recovery (%R), and
control limits are also listed.

Water Associated Samples 2988-2989 mg/L
Matrix: (ESM ID RANGE): Units:
Parameter : Lab : Control : Spiked Sample : Sample : Spike : (a)
ID Limits Result Result Added %R
Sodium 2989 75-125 43 26 20 88
Fluoride 2988 85-115 - 12 B e nd— 103
Fluoride 2988 85-115 118 - 108 10 (b)

(X}
[

(a) $R = [(SSR-SR)/SA] x 100
(b) Sample concentration >4x SA, %R not calculated
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Table C-21. QC Summary--Spike Recoveries

One sample per batch was spiked and analyzed for the para-
meters listed in the table below. Spiked sample result (SSR),
sample result (SR), spike added (SA), percent recovery (%R), and
control limits are also listed.

2990-2991;—

Soil Associated Samples 2993-2995 mg/L

Matrix: (ESM ID RANGE): Units:

Parameter : Lab : Control : Spiked sample : Sample : Spike : (a)

ID Limits ‘ Result Result =~ Added %R

Sodium 2990 75-125 ~ 65 26 a0 96 /
TotCyanide 2990 75-125 ~0.509. -..-..-0.299 .. 0.016. (b) //
- -t : : - N : i
FreeCyanide 2990 75-125 0.521 0.326 0.400 49(c)

(a) ¥R = [(SSR-SR)/SA] x 100 .
(b) Ssample concentration >4x SA, %R not calculated
(c) Low spike recovery due to matrix interferences
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Table C-24. QC Summary--Spike Recoveries

One sample per batch was spiked and analyzed for the para-
meters listed in the table below. Spiked sample result (SSR),
sample result (SR), spike added (SA), percent recovery (%R), and
control limits are also listed.

Water Associated Samples 3338-3341 mg/L
Matrix: _ (ESM ID RANGE): Units:
Parameter : Lab : Control : Spiked Sample : Sample : Spike : (a)
ID Limits Result Result Added %R
Talcium 3340 75-125 18.0 0.25 70 — 353
fagnesium~ 3340 T5-125 172 0.16 —3 53
Potassium : 3346: 75;125 : 33.1 : 13.5 : 20 : 98
. Sodium 3350 —Te=TIs 206 ‘—T55— — 199 .: 57
RToTTde — —3340 —T5-1%5 : 72.5 — o T 5
Fluoride ~ 3340 ~ 85-115 T I 19 119
TTooTide— 3340 — 7515 320 — 50 5T
SoTFate — 3340 —85-11% : 14.3 —r 10 52
SoTFate 330 —75-1Z5 : 33.2 : 16.0 : 20 5%
TotCyanide: T390 —T5=iTs R ezt el o 1T T
Frescyanide 3340 7515 TITE 05T U IET 7

(a) %R = [(SSR-SR)/SA] x 100
(b) Sample concentration >4x SA, %R not calculated
(c) Low spike recovery due to matrix interferences
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SOILS AND SURFACE-WATER ANALYSIS

JUNE - AUGUST 1987

LABORATORY CONTROL SAMPLE (LCS)

. INORGANICS

D-623




Table C-31.

QC Summary —-- Laboratory Control Sample —

Matrix: 552325;

| ug/L
Units:

Parameter : Associated Samples : Quantitation : True : Amouht *
(ESM ID RANGE) Limit Value Found %R

Totcyanide  2910-2914, 2916 10 400 426 106
TotCyanide: 7517 : 10 : To0 —1 T,
TotCyanide: 2934-2938, 2940 : 10 : 0q 372 - 51,
Totcyanide 2939, 2941-2947 10 —4og— — 345 %,
TotCyanide:'2990-2991,2994—2995" 10 o 359 32
TotCyanide: 2993 : 10 "—150 353 8&?

: : . : e
FreeCyanide 2910-2914,2916-2917 10 AL 87 y
FreeCyanide 2934-2935,2939-2940 1o 400 04 o1,
Frescyanide 7536 ' 10 —oe TS 94//
FreeCyanid; 2937f2938,294l—2942. 10 —oe— 35 71,
FreeCyanid; 2990 : 10 : 400 : 327 82/
Frescyanide 2991, 2993-7995 : 10 “—400 350 ssﬁ/
* IR = [(true.value — amount found)/true value] x 100

Control limits = 80-120%
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Table C-32. QC Summary —- Laboratory Control Sample

Water ug/L

Matrix: Units:
pParameter : Associated Samples : Quantitation : True : Amount : *

(ESM ID RANGE) Limit Value Found %R
TotCyanide 2915 ' 10 100 89
TotCyanide: 2933 : 10 : 400 ; 372

_ TotCyanide:“ 5988-2989, 2992 10 : 300 ‘—53

‘TotCyanids 3338-3341 10 e —ITe
Frescyanide —39T5 . = 10 e 83
FreecyanTde 7533 ' 10 —gr— 17
_FreeCyanid; 2988-2989, 2992 ! _ 10 : 400 . 368
-FreeCyanid; 3338-3341 —3 —gr— — 37
Sodium '—3975-3930,2988-2989 1000 . so,ooo: 48,700
Sodium : 3338-3341 : 1000 : so,ooo: 53,800 198 ¢/
* 3R = [(true value - amount found)/true vélue] x 100

Control limits = 80-120%
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Table C-30. Laboratory Control Samples.

. Soil and Water ug/L
Matrix: Units:
Parameter : Control : Associated Samples : True : Amount : *
Limits (ESM 1ID .RANGE) Value Found %R

Totcyanide  B0-120 7510-2914; 2916 100 109 0z
Totcyantds —BO-IZ0 5T —r 5 100 .,/
TotCyanids —80-IZ0 2933-2938 —r T
Totcyanids —B0-IZ0 3939-2942 e I T T
TotCyanide —BOIZT ~2586-2993 —— —39g 35 ./
TotCyanide: 80-120 : 2994—2995 : 400 398 : 99 v
Totcyanide —B0-TZ0 3338-3341 e I T IoEY
FreeCyanide §0-I30° —  2910-29T7 s % 1T
Freecyanide B0=TZ0 7533, 2936 — T
Frescyanide B0-IZ0" 7934-2935 e Tz T
Frescyanide BO0-TZ0 —Z937-I938.2990-3917 400 — T —51—7
FreeCyanid;_ v 7939 et e T T
Freecyanide B0-IZ0° —  Z985-2993 e s — 1o
FreeCyanide 80-120 7994-2995 e T
Frescyanide §0-IZ0- —II35-I33 ITAL CI00— T IIT— 1057
Freecyanide B0-IZ0 3340 50—~ T30 _: 55/
Shloride — —80-TZT 2925-2930 e 0T T T Y
hToTIde — —80-TZ0 3338-3341 s I
ATRaIInity —80-T30 292572530 " IS00 IS0 9T
RIKaTInTey —B0-120° 3338-3341 7500 "I 55
* %R = [(true value - amount found)/true value] x 100

Control limits = 80-120%
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SOILS AND SURFACE-WATER ANALYSIS

JUNE - AUGUST 1987

POST DIGESTION SPIKE RECOVERIES
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Table C-34. QC Summary--Spike Recoveries (Post Digestion)

Soil Associated Samples 2910-2914 ug/L

Matrix: (ESM ID RANGE): : Units:
Parameter : Lab : Control : Spiked Sample : Sample : Spike :

ID Limits Result Result Added %R
Arsenic 2910 85-115 - 26.9 5.1 20 109
Afsealc — 3911 ~B5SIIS S 55 20 173
RAfseRlc — 2917 T EESITS D v - B 1) 1%
RAfseRic — 2913 T RESITS vy Ry v S T 109
Arsenic : 2914: 85-115 : : 23.1 : 3.4 : 20 : 98
* 3R = [(SSR-SR)/SA] x 100
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Table C-35. QC Summary-—-Spike Recoveries (Post Digestion)

Water Associated Samples 2915 ug/L
Matrix: (ESM ID RANGE): Units:
Parameter : Lab : Control : Spiked Sample : Sample : Spike : *
ID Limits Result Result Added %R

Arsenic 2915 85-115 22.0 0 20 110

-

* ¥R = [(SSR-SR)/SA] x 100
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SOILS AND SURFACE-WATER ANALYSIS

JUNE - AUGUST 1987

FIELD REPLICATE DATA COMPARISON
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FIELD REPLICATE DATA COMPARISON
MARTIN MARIETTA -~ THE DALLES
QUALITY ASSURANCE REVIEW
SOIL AND SURFACE WATER
SAMPLES COLLECTED
JUNE-AUGUST 1987

Parameter Sample Replicate RPD Sample Replicate RPD
A %

Sample ID: LRBSC Soil ReplE PHASC Soil Rep2

Lab ID: 2911 2913 2916 2917

Matrix: ) Soil Soil Soil Soil
Total Cyanide 7.4 3.8 64.2 14 16 13.3
Free Cyanide 0.80 0.68 16.2 4.0 4.8 18.2
Fluoride 1830 1510 19.2 673 898 28.6
*Sulfate 3440 3330 3.2
Sodium 12400 11600 6.7 29, 600 28,600 3.4
Arsenic <11 <11 NC
EP Tox Metals BDL BDL NC

. % Solids 93 93 0
' ' B/N see attached

Sample 1D: MDASG Soil Rep3R BRASC Soil Rep4R

Lab ID: 2935 2947 2934 2942

Matrix: Soil Soil Soil Soil
Total Cyanide 1.5 2.3 42,1 17 26 41.2
Free Cyanide <0.52 <0.52 NC 17 12 34.4
Fluoride 856 7.4 18.1 808 869 7.3
Sulfate
Sodium 49,800 50,000 0.4 51,800 36,4000 34.9
Arsenic
EP Tox Metals
% Solids
B/N

Observations and Conclusions:

High relative percent differences (RPD) are common in

agreement and do not invalidate data.
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Field Replicate Data Comparison (continued)

Parameter Sample Replicate RPD
%
Sample ID: PHASCS Soil Rep2
Lab ID: 2916 2917
Base/Neutral
Extractables:
Acenaphthene 114,000 91, 300 22.1
Benzo(a)Anthracene 989, 000 820,000 18.7
Benzo(a)Tyrene 778,000 585,000 6 28.3
Benzo(b&k )Fluoranthenes 1.8 x 10° 1.5 x 10 18.2
Benzo(g,h,i)Perylene 466,000 700, 000 40.1
Chrysene 872,000 815,000 6.6
Dibenz(a,h)anthracene 274,000 451,000 48.8
Fluoranthene 1.6 x 10 1.2 x 106 28.6
Indeno(l,2,3-ch)Pyrene 559, 000 444,000 22.9
Phenanthrene 696, 000 553,000 22.9
Pyrene 893, 000 783,000 13.1
270.3

Observations and Conclusions:

High relative percent differences
replicates because of intrinsic sample differences.

Average RPD=24.67%

(RPD) are common in soil sample

However, both

samples above show good agreement and the average RPD is acceptable.
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‘ . Field Replicate Data Comparison (continued)

Parameter Sample Replicate RPD
%
Sample ID: LDGWG DLSW ReplE
Lab ID: 2929 2925
Matrix: Surface Surface Water
Water 6 6
Sodium 37.3 x 10 37.6 x 10 0. 8%
Fluoride (ISE) 5,750 5,400 6.2
Sulfate (Turb) 121900 11,000 8.7
Total Cyanide NT NT -
Free Cyanide NT . NT ——5/
Calcium <5,000 <5, 000 NC
Magnesium <5, 000 <5,000 NC
Potassium 104,000 98, 200 5.7
Chloride 645 748 14.8
Bicarbonate 16,000 15,000 6.5
Carbonate 46,500 47,;90 ' 2.1
Volatile Organics BDL BDL NC
B/N/A see attached '
. Sample ID: <DBWG Repeat DLSW-ReplE Repeat
Lab ID: ' 3338 3339
Matrix: Surface Surface Water
Water
. 6 6
Sodium 79.2 x 10 99.8 x 10 23.0
Fluoride (ISE) 8,000 7,750 3.2
Sulfate (Turb) 39,900 6 42,300 6 5.8
Total Cyanide 1.09 x 10 1.28 x 10 16.0
Free Cyanide 77,200 59,700 25.6
Calcium 7,100 16,400 79.1
Magnesium <5, 000 <5,000 NC
Potassium 606, 000 798, 000 27.3
Chloride 3,140 3,430 8.8
Bicarbonate 63, 500 36,000 55.2
Carbonate 76,500 73,000 4,7
Volatile Organics BDL BDL NC
B/N/A BDL BDL NC
;;NT = Not tested because holding times were exceeded
3/BDL = Below detection limit
NC = RPD not calculated

Observations and Conclusions:

' High RPD are common in soil sample replicates because of intrinsic
sample differences.
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Field Replicate Data Comparison (continued)

Parameter Sample Sample Replicate RPD
Sample ID: LDAWG LDBWG DLSW-Rep lE
Lab ID: 2927 2929 2925
Matrix: Surface Surface Surface
Water Water Water
Base/Neutral
Extractables
Units ug/L ug/L ug/L
Benzo(b&k) Fluoranthenes 23 <20 41 56.2
Chrysene 24 <2025 4.0
Bis (2 ethylhexyl) phthalate 77 <20 64 18.4
Fluoranthene <20 28 <20 -—
Pyrene 21 <20 32 41.5
Benzo(a)anthracene <20 <20 25 —_—

Obervations and Conclusions:

(1) Replicate sample DLSW-ReplE is supposed to be a replicate of
LDGWG. However, the data comparison is more favorable for
LDAWG. This suggests a misidentification occurred. Review of
other parameters suggests this error only occurred in the
extraction laboratory. (See Laboratory Data Validation)

(2) The daily lab extraction blank (BLK0625W) showed 43ppb of Bis (2
ethylhexyl) phthalate suggesting LDAWG and DLSW ReplE may have
also been contaminated with this compound during extraction.
(See Laboratory Data Validation)

(3) RPD is between LDAWG and DLSW - ReplE.
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LABORATORY DATA VALIDATION OF
ANAYTICAL DATA FOR GROUND-WATER
SAMPLES COLLECTED BETWEEN 27 JULY AND 1 SEPTEMBER 1987
AT MARTIN MARIETTA ALUMINUM REDUCTION PLANT
THE DALLES, OREGON
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REPORT SUMMARY

This report presents analytical data for groundwater and
surface water samples collected at the Martin Marietta
Aluminum Reduction Plant, The Dalles, Oregon as part of the
remedial investigation/feasibility study work plan being
conducted by Geraghty & Miller, Inc., July through September
1987. Versar, Inc., ESM Operations Environméntal Chemistry
Laboratory performed the work presented in this report
according to the "Task Order for Laboratory Services No.
901-999-701" (Contract No. 87-ETMF-002 with Martin Marietta

Corporation).

Quality <control protocols specified in Task Order
901-999-701 were adhered to and results are presented in

the following tables. EPA-CLP quality control limits were

employed for the respective methods. Laboratory levels of
quantitation are also listed. All sample holding times were
met.

QUALITY ASSURANCE SUMMARY

1. Due to difficulties during analysis of samples
3458-3465 for chloride using EPA Method 325.3
(titrimetric), the results reported in the data and
QC tables are those collected using EPA Method

300.0 (Ion chromatograph).
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2. Quality control outliers (i.e., percent recoveries

for spikes and relative percent difference (RPD)
for duplicates) due to matrix interferences were
found for the samples listed below. Most QC
outliers have been verified by reanalysis; the
persistent QC outlier indicates matrix

interferences.

Parameter Associated Samples QC Outlier

Free cyanide 3311-3314 Low spike recovery

Total cyanide 3315-3320 High RPD

Total cyanide 3334-3337 Low spike recovery

Fluoride (IC) 3458-3465 High spike recovery
Sulfate (IC) 3458-3465 Low spike recovery

Total cyanide 3567-3577 Low spike recovery

3. The Level of Quantitation (LOQ) for chloride (using
EPA Method 325.3) varies with the normality of the
titrant. A new LOQO is established when a new

titrant is prepared and standardized.




Ground Water Analysis
July - September 1987

Sample Master List
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/7. Table 1. List of samples received between 29 July and
- 2 September 1987 and corresponding laboratory tracking
numbers ' .

Versar, Inc.

Martin Marietta ESM Operations

The Dalles

Sample ID Lab 1D(a) Lab ID(Db)
MWR-8B 7/27/87 870729-008 3311
MWR-8A 7/28/87 870729-009 3312
MWR~-B8A-FB 7/28/87 870729-010 3313
MWRep-4 7/28/87 870729-011 3314
MWR-6B 7/28/87 870730-001 3315
MW-12A 7/28/87 870730-002 3316
MWRep-3 7/28/87 870730-003 3317
MW-18A 7/29/87 870730-004 3318
MW-12B 7/29/87 870730-005 3319
MW-12B-FB 7/29/87 870730-006 3320
MW-13A 7/29/87 870731-001 3327
MW-138 7/30/87 870731-002 3328
MW-14A 7/29/87 870731-003 3329
MW-14B 7/29/87 870731-004 3330
MW-17S 7/30/87 870731-005 3331
MW-19S 7/30/87 870731-006 3332
MWRep-7 7/30/87 870731-007 3333
MW-20S 7/30/87 870803-001 3334
MW-23S 7/31/87 870803-002 3335
MW-26S - 7/31/87 870803-003 3336
MWRep 8 7/30/87 870803-004 3337
CCSWG-1 8/2/87 870804-012 3342
MW-4S 8/2/87 870804-013 3343
MW-22S 8/2/87 870804-014 3344
MWRep-9 8/2/87 870804-015 3345
MW-8S 8/3/87 870805-001 3458
MW-24S 8/3/87 870805-002 3459
MW-24S-FB 8/3/87 870805-003 3460
MWRep-5 8/4/87 870805-004 3461
MW-9S 8/4/87 870805-005 3462
MWR-9A 8/4/87 870805-006 3463
MW-15S 8/3/87 870805-007 3464
MW-27S 8/3/87 870805-008 3465

(a)ysed for inorganics data tables.
{(b)Used for organic data tables and all QC tables.




. able 1. Continued.

Versar, Inc.
Martin Marietta " ESM Operations
The Dalles = ==—==——o—o——o——o—oo————o==
Sample ID Lab 1p(a) Lab I1D(P)

MW-24A 8/12/87 870817-001 3617
MW-6AA 8/12/87 870817-002 3618
MW-6AA-FB 8/12/87 © 870817-003 3619
Chenowith #1 8/13/87 870817-004 3620
Chenowith #3 8/13/87 870817-005 3621
MWR-3B 8/13/87 870817-006 3622
MW-4B 8/13/87 870817-007 3623
MWRep-1 8/16/87 870818-003 3626
" MWR-7B . 8/16/87 870818-004 3627
Mw-18B 8/17/87 870818-005 3628
MW-18B-FB: 8/17/87 870818-006 3629
MWR-1A 8/16/87 870818-007 3630
MWR=-2B 8/16/87 © 870818-008 3631
MWR-2A 8/15/87 870818-009 3632
MWR-9B 8/15/87 870818-010 3633
MWR-1B 8/17/87 870820-001 3648
{W-26B 8/20/87 870825-001 3666
frip Blank %1 6/12/87 870825-002 3661
Residence 8/19/87 870825-003 3668
MWRep—15 8/19/87 870825-004 3669
MW-16B 8/23/87 870825-008 3673
MW-32S 8/24/87 870825-009 3674
MWRep—-16 8/24/87 870825-010 3675
MW-15S 8/20/87 870825-011 3676
MW-30S 8/24/87 870827-001 3684
CCSWG-2 8/24/87 870827-002 3685
MW=-33A 8/24/87 870827-003 3686
MW-33B 8/24/87 870827-004 3687
MW-34B 8/25/87 870827-005 3688
CRSWG~-1 8/25/87 870827-006 3689
MW-27B 8/26/87 870831-001 3690
MW-27B-FB 8/26/87 870831-002 3691
MW-34A 8/27/87 870831-003 3692
MW-8B Pump Test 8/27/87 870831-004 3693
MW-31S 8/27/87 870831-026 3715
Replicate 8/27/87 870831-027 3716
Leachate 8/27/87 870831-028 3717
MWR-8B Pump Test 8/29/87 870901-025 3742
MWR-8B Pump Test 8/30/87 870901-026 3743
Hold Tank 9/1/87 870902-001 3744




Table 1. Continued

. Versar, Inc.
Martin Marietta ESM Operations

The Dalles

D-642

Sample ID Lab 1D(2) Lab ID(Db)
MW~-2S 8/4/87 870806-019 3482
MW-2S-FB 8/4/87 870806-020 3483
MWR-7A 8/5/87 870806-021 3484
MW-21S 8/5/87 870807-001 3485
MW-20A 8/5/87 870807-002 3486
MW-20A-FB 8/5/87 870807-003 3487
Trip Blank #3 6/12/87 870807-004 3488
MW-21S-FB 8/5/87 870810-018 3527
MW-10A 8/6/87 870810-019 3528
Rec Well 8/6/87 - 870810-020 3529
MW-SA 8/7/87 870810-021 3530
MW-28S 8/7/817 870810-022 3531
MWRep-10 8/8/87 870811-001 3532
MW-3S-FB 8/9/87 870811-002 3533
MWRep-2 8/9/87 870811-003 3534
MW-3S 8/9/87 870811-004 3535
MW-5S 8/9/87 870811-005 3536
MWR-4A 8/9/87 870811-006 3537
MW-4A-FB 8/9/87 870811-007 3538
MW-11D 8/8/87 870811-008 3539
MW-18S 8/8/87 870811-009 3540
MWR-3A 8/9/87 870811-010 3541
MW-25S 8/8/87 870811-011 3542
MW-29S 8/8/87 870811-012 3543
MWRep-6 8/8/87 870811-013 3544
PW-3 8/11/87 870812-023 3567
PW-4 8/11/87 870812-024 3568
MWRep-11 8/11/87 870812-025 3569
PW-4-FB 8/11/87 870812-026 3570
MW-26A 8/10/87 870812-027 3571
MW-27A 8/10/87 870812-028 3572
MW-16A-FB 8/11/87 870812-029 3573
MWRep-14 8/11/87 8§70812~030 3574
. PW-1 8/11/87 870812-031 3575
MW-16A 8/11/87 870812-032 3576
MW-16D 8/11/87 870812-033 3577 :
AS-FB 8/11/87 870813-007 3584 :
MWRep-12 8/11/87 870813-008 3585 1
MW-1SA 8/11/87 870813-009 3586 :
) MW-15SB 8/11/87 870813-010 3587 :
i Animal Shelter 8/11/87 870813-011 3588 :
~- Rockline 8/11/87 870813-012 3589 :
Mt. Fir Lumber 8/11/87 870813-013 3590
Klindt 8/11/87 870813-014 3591
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LAB

ORATORY DATA VALIDATION SUMMARY
MARTIN MARIETTA - THE DALLES
QUALITY ASSURANCE REVIEW
GROUND WATER
SAMPLES COLLECTED
JULY-SEPTEMBER 1987

DATA QUALIFIERS

Lab

Qualifier Batch Sample D Parameter Explanation
J A MWR~-8B 3311 Free Cyanide Matrix Spike recovery too
J MWR-8A 3312 low but >30%. Data biased
uJ MWR-8A- low

FB 3313
J MW REP4 3314
J B MWR-6B 3315 Total Cyanide Lab Duplicate = high RPD but
J MW-12A 3316 <35%
J MW-Rep3 3317
J MW-18A 3318
J MW-12B 3319
J MW-12B- 3320

FB
J o MW-13A 3327 Sulfate ICVS/CCVS - too low but
J MW-13B 3328 (Turbidimetric) >50% - Data biased low
J MW~14A 3329
J MW-14B 3330
J MW-17S 3331
J MW-19S 3332
J MW-Rep7 3333
uJ D MW-20S 3334 Total Cyanide Matrix Spike - Z R too low
J MW-23S 3335 but >30%Z. Data biased low
uJ MW-26S 3336
J MW~-Rep8 3337
J D MW-20S 3334 Sulfate ICVS/CCVS - too low but
J MW-23S 3335 >50%. Data biased low
J MW~26S 3336
J MW-Rep8 3337
J E CCSWG-1 3342 Sulfate ICVS/CCVS - too low but >50%.
J MW-45 3343 Data biased low
J MW-22S 3344 ‘
J MW-Rep9 3345

D-643



Data Qualifiers (continued)

Lab

Qualifier Batch Sample ID Parameter Explanation
uJ J PW-3 3567 Total Cyanide Matrix Spike %Z R too low but
uJ PW-4 3568 >30%Z. Data biased low
uJ MW-Repll 3569
uJ PW4-FB 3570
J MW-26A 3571
J MW-27A 3572
uJ MW-16AFB 3573
J MW-Repl4 3574
uJ PW-1 3575
J MW-16A 3576
48) MW-16D 3577
J M MWR-3B 3622 Total Cyanide Lab Duplicate - high RPD but
J MW-4B 3623 : <35%
J MW~Repl 3626
J MWR-7B 3627
J MW-18B 3628
J MW-18B~ 3629

FB
J MWR~-1A 3630
J MWR-2B 3631
J MWR-2A 3632
J MWR-9B 3633
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Ground Water Analysis
July - September 1987

Methods of Analysis

and

Levels of Quantitation




LEVELS OF QUANTITATION
FOR -
INORGANIC ANALYSIS

The Levels of Quantitation (LOoQ) for inorganic analyses
were determined using the procedure specified in "Princi-
ples of Environmental Analysis" Analytical Chemistry,
Volume 55, Pages 2210-2218, December 1983. The actual
LOQs for each sample will vary depending on sample size,
required dilutions, sample matrix, etc.




VERSAR INC., ESM OPERATIONS
LEVELS OF QUANTITATION

Parameter : Method : LEVEL OF QUANTITATION
WATER :
(mg/L)
Totai Cyanide 335.2 0.010
Free Cyanide 412H(1) 0.010
~Fluoride 300.0 1.6
Fluoride 340.2 1.0
Sulfate . 375.4 5.0
Sulfate . 300.0 2.0
Chloride 325.3 0.29(1)
Carbonate 403(2) 1.0
Bicarbonate 403 . 1.0
Sodium(tot) 200.7 1.0
Sodium(diss) 200.7 1.0
Calcium(diss) _ 200.7 5750
Magnesium(diss) 200.7 0.50
Potassium(diss) 200.7‘ 1.0

(1) LOQ for chloride varies with the normality of the titrant.
(2) Standard Methods
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LEVELS OF QUANTITATION
FOR
ORGANIC ANALYSIS

The Levels of Quantitation (LOQ) for the organic analyses
were determined using the procedure specified in the USEPA
Contract Laboratory Program Statement of work, 7/85 Revision

Page A-4, paragraph c.

This method requires the analysis of each compound in tri-
" plicate at a level equivalent to 3 to 5 times the Contract
Required Detection Limit (now called the Contract Required
Quantitation Level). The actual LOQs for each sample may
vary, however, dependent on how much sample was extracted
or analyzed, required dilutionms, sample matrix, etc.

D-648




Acenaphthalene
Acenaphthene
Anthracene
Benzidine
Benzo(alAnthracene
Benzol{a)Pyrene

8enzol{b+k)fluoranthenes
Benzol(g,h, {)Perylene
4-8romaophenyl—-phenylether
Butylbenzylphthalate
4-Chlaoro—3-Methylphenal

bts(2-Chloroethoxy)Methane

" bis(2-Chloroethyl)Ether

bis(2-Chloroisopropyl)Ether

2-Chloronaphthalene
2-Chloraphenol

4-Chlorophenyl-phenylether

Chrysene .

Di-n—-Butylphthalate
Di-n-Qctyl Phthalate
Dibenz(a,hlAnthracene
1,2-0ichlorobenzene
1,4-0tchlaorobenzene
1,3-0ichlorobenzZene

3,3’-Oichlorobenzidine
2,4-0tchlorophenal
Diethylphthalate
ODimethyl Phthalate
2,4-Dimethylphenal

4,G—Dlnltro-z-ﬁethylpnenol

2,4-Olnltropnenol
2,4-Dinitrotoluene
2,6-0Oilnttrotoluene
1,2-Otphenylhydraztne

bts(2-Ethylhexyl)Phthalate

Fluoranthene

10
10
10
80
10
10

10
10
10
10
10
10

10
10
10
10
10
10

10
10
10
10
1o
10

20
10
10
10
10
50

so
10
10
10
10
10

Table D-2. Levels of quantitation for base/neutral acid
extractables in an agueous matrix
MATRIX: WATER
UNITS: uG/L
- COMPOQUNDS



D-6

50

Table D-2. Continued
- MATRIX: WATER
UNITS: UG/L
COMPOUNDS

Fluorene 10
Hexachlorobenzene 10
Hexachlorobutadiene 10
Hexachlorocyclopentadiene - 10
Hexachloroethane 10
Indeno(l,2,3—~cd)Pyrene 10
Isophorone 10
N-Nitroso-Di{-n-Propylamine 10
N-Nitrosodimethylamine 5
N-Nltrosodiphenylamine 10
Naphthalene 10
Nitrodbenzene 10
4-N{trophenol 50
2-Nitrophenol 10
Pentachlorophenol 50
Phenanthrene 10
Phenal 10
Pyrene 10
1,2,4-Trichlorobenzene 10
2,4,6-Trichlorophenol 10




LABORATORY DATA VALIDATION

Note: Any data qualifier codes determined from this
validation are listed in the Data Qualifier Table
. for this section.
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Laboratory Data Validation
Martin Marietta - The Dalles
Quality Assurance Review
Ground Water Samples Collected
July - September 1987

Holding Times

Parameters: VOCs N B/N A Acids A PCBs N

Chloride A T. Cyanide _A_ F. Cyanide _A
Fluoride A Sulfate A Sodium A

Arsenic A Calcium A Magnesium A
Potassium A Carbonate A Bicarbonate A

Criteria:

A - Acceptable: All QAPP and 40 CFR 136 specified holding
times met;

P - Provisional: Some QAPP and 40 CFR 136 specified
holding times met;

U - Unacceptable: All holding times exceeded;

N - Not applicable.

Remarks:

All samples -prepared/extracted and analyzed within
required holding times.

D-652



Table B-64.

VERSAR INC., ESH OPERATIONS
SAMPLE HOLDING TIME SUMHARY

H S AMHPLE DATES :
- PARAMETER H SAMPLE H SAMPLE : COLLECTION t LAB RECEIPT i PREPARATION 1 ANALYSIS 1 HOLDING TIME :
H ESM ID :  MATRIX H : EXTRACTION H : REQUIREMENT

Chloride 3311-3314 vater 7/27-28/81 7-29-87 NA 8-12-87 28 days
Chloride 3315-3320 vater 7)28-29/37 7-30-387 NA 8-12-~87 28 days
Chloride 31327-33131 water 7/29-30/87 8-3-87 NA B-iS—BT 28 days
Chloride . 3334-313137 water 7-30-87 8-3-87 NA 8-25-87 28 days
Chloride 3342-3345 water l 8-2-87 8-4-817 . NA 8-25-87 28 days
Chloride 3458-3465 vater 8/3-4/87 8-5-87 NA 8/19-20/87 28 days
Chloride 31482-3488 " water 8/4-5/81 8/6-7/!7 NA 9-1;87 28 days

o Chloride 3527-35131 water 8/5-1/81 8-10~-87 NA 9-1-87 - 28 days
é\ Chloride 3532-35414 water 8/8-9/87 8-11-87 NA 9-1-87 28 days
3} Chlorlide 3567-3577 water 8/10~11/87 8-12-87 NA 9~-1~87 : 28 days
-J-I.* chloride \ 3584-3591 water §-11-87 8-13-87 NA 9-8-87 28 days
Chloride 3617-3621 vater 8/12-13/81 8~-14-81 NA 9-8-87 28 days
.Chloridn 3622-3623 water 8-13-31 8-17-81 NA 9-8-87 28 days
Chloride 3626-36133 water 8/15-17/817 8-18-87 NA 9-8-87 28 days
Cchloride 3648,3666-3668 . vater 8/17-20/81 ] 8/20,24/87 NA 9-8-87 28 days
Chlo;ldo . 3673-3615 watar 8/23-24/81 4-25-87 NA 9-8-817 28 days
chloride 3684-3689 water . §/24-25/81 8-27-817 . NA 9-8-87 28 days
Chlocide 3690-3691,3715 water 3/26—27/;7 8-31-87 NA 9-8-87 28 days

Chloride 3742-3743 water 8/29-30/81 9-1-817 NA 9-8~-87 28 days

NA= Not applicable




Table B-65.

VERSAR INC.,

ESM OPERATIONS

SAMPLE HOLDING TIME SUMHARY

rS9-a

PARAMETER SAMPLE SAMPLE : COLLECTION A: :EEE?PT iREPiRhT!ON H ANALYSIS $+ HOLDING TIME
ESM ID MATRIX H EXTRACTION H : REQUIREMENT
Total Cyanlde 33113314 wvater 7/27-28/87 7-25%-81 7-31-87 8/5,8/87 14 days
Total Cyanide 3315-3320 wvater 7/28-29/87 7-30~-87 7/31;8-4-87 84/5,8/87 14 days
Total Cyanide 3327-33133 water 1/29—50/87 8-3-487 8/8,12/81 8/12-13/87 14 days
Total Cyanide 3334-33137 water 1-30-57 8-3-87 8-12-87 8-13-87 14 days
Total Cyanide 3342-3345 water 8§-2-87 3-4;87 8-13-87 8-14-387 14 days
Total Cyanide 3458-3465 water- 8/3-4/87 8-5-87 84-15-87 8-17-81 14 days
Total Cyanlide 37182-3488 water 8/4-5/81 8/6-1/81 8/16-11/87 3/17,19/87 14 days
Total Cyanide 3527-3531 water 8/5-1/81 i-10-87 §/17-18/87 T/15-20/87 11 days
Total Cyanide 3532-3544 water 3/8<5/87 8-11-87 3/186-20/87 3/20,22/81 T days
Total Cyanide 35671-3571 wvater 8/10-11,/87 8-12-87 8/20-22/87 8/22-25/87 14 days
Total Cyanide - 3584-3591 water 8-11-87 8-13-87 8/22,25/81 8-25-87 14 days
Total Cyanide 3617-3621 Wwater 8/12-13/87 8-14-87 §-26-87 8-26-287 14 d;ys
Total Cyanide 1622-36213 water 8-13-87 8-17-81 8/26-27/87 8/26-21/81 14 days
“Total Cyanlide 3626~363) water 8/15-17/87 8-18-287 8/26-21/81 3/26-28/87 14 days
Total Cyanlide J648,3666-3668 water 3/171-20/87 8720,24787 3/28,31/81 1-38:;9-1-87 17 days
Total Cyanide 3673-3675 water 8/23-24/81 8-25-87 8-31~-87 9-1-87 {4 days .
Total Cyanlide 3684-36389 water 8/24-25/87 8-27-87 9-1~87 9-4-87 14 days
Total Cyanide 3690-3693,3715 water 8/316-271/81 8-31-87 9-6-87 9-9-81 14 days
Total Cganlda 3742-37413 water 0/29-39/87 9-1-87 9-11-87 9-11-87 14 days

NA= Not appllicable
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Table B-66. -

VERSAR INC., ESH OPERATIONS
SAMPLE HOLDING TIHE SUMHARY

¢ S AMPLE ATES H
PARAMETER SAMPLE 1 SAMPLE : COLLECTION : LAB RECEIPT : PREPARATION : ANALYSIS : HOLDING TIME @
ESHM 1ID :  MATRIX H : EXTRACTION H REQUIREMKENT @
Free Cyanide 3311-3314 water 7/271-28/81 7-29-81 8-4-87 8-11-87 14 days
Frees Cyanlide 3315-3320 water 7/28—25/07 7-30-87 8/4-5/81 8-5~87 14 days
Free Cyanide 3327-33133 water 7/29-30/87 8-3-87 8-11-87 é—12-l7 14 days
Free Cyanide 31334-33137 water 7-30-87 8-3-87 8-12-817 8-13-87 14 days
Free Cyanide 3342—5345 vwater 8-2-87 8-4-217 8-14-87 8-16-87 14 days
Free Cyanide 5458—3465 water 8)3—4/31 8-5-87 8/15-16/87 8-17-87 14 days
Froe.Cyanide 3482-3488 water 8/4-5/81 8/6-1/81 8/16-11/81 8/17,19/817 14 days
Free Cyanide 3527-35131 water 8/5-7/85 3;10—67 8/18-18/87 8/19-20/87 14 days
Frae Cyanide 3532-3544 water 8/8-9/817 8-11-87 8/18-20/87 8/20,22/81 14 days
Free Cyanide 3567—3571 water 8/10—{1/57 8-12-87 8/20-22/87 8/22-25/81 14 days
Frae Cyanide .3534-3591 water 8-11-87 §-13-81 8/22-25/81 8-25-87 . 14 days
Fres Cyanide 3617-3621 water 8/12-131/87 5—14—55 - 8-26-81 8-26-87 14 days
rroaleanLde 3622-3623 water 8-13-87 8-17-87 8/26-21/81 8/26-21/81 14 da;s
Fr;o Cyanide _ 3626—5633 vater 8/15-117/87 8-18-87 8/26-21/81 8/26-28/81 14 days
Free Cyanide 3648,3666-3668 water 8/17-20/87 3,/20,24/81 8/28,31/87 8-28;9-1-87 14 days
Fres Cyanldae 36173-3675 wataer 8/23-24/87 §-25-87 8-31-87 9-1~87 14 days
Free Cyanide 3684~3689 water 8/24-25/87 8-27-87 9-4-87 9-4-87 14 days
Free Cyanide 3690-3693,3715 water 8/26-21/87 §-31-87 9-9-87 9-9-81 14 dlys
Free Cyanlde 3742f37‘3 water 8/29—&0/&7 9-1-87 9-11~-87 9-11-87 : 14 days

Nh= Not applicable
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Table B-67.

VERSAR INC.,

ESH OPERATIONS
SAMPLE HOLDING TIME SUMMARY

. : 5 AMPLE DATES H
PARAMETER H SAMPLE H SAMPLE t COLLECTION 3 LAB RECEIPT t PREPARATION $ ANALYSIS H HOLDING TIME :
H ESM ID : MATRIX H : EXTRACTION H REQUIREHENT :
Fluorlde (IC) 3311-3314 water 1/21-28/81 7-29-87 NA 8-10-87 28 ﬁays
rluorlde (IC) 3315-3320 water 7/28-29/81 7-30-87 NA 0—11—97 28 days
.Pluoride {1C) 3327-331313 water 7/29-30/287 8-3-87 NA 8-12-87 28 days
Fluoride (IC) 3354—3337 water 7-30-87 0-3-87 NA 8-12-87 28 days
Fluoride (1C) 3342-3345 water 8-~2~-87 i-i;lT NA 8-13-87 28 days
Fluorlde (IC) 31458-3465 water !/3-4/87 8-5-87 NA 8/19-21/8) 28 days
Fluorlde (IC) 34083-3488 water 8/4-5/81 8/6-1/81 WA 8/19-20/81 28 days
Fluoride (IC) 31527-35131 wvater 8/5-7/81 8-10~-87 NA 8/21,2?/81 28 days
Fluoride (IC) 3532-3544 vater 8/8-9/87 8-11-87 NA 8/31; 9-1-87 28 days
Fluoride (IC) 3567-3577 water l/lO-il/ﬂ? 8-12-87 NA 9/1-4/87 28 days
Fluoride (IC) 3584-3591 w;tar 8-11-~-87 8-~13-817 NA 9/3-4/87 28 days |
PiJorlde (ic) 3617-3621 vater 8/12115/07 8-14-87 NA 9-8~87 2lldayl
Fluoride (IC) 3622-36213 water T-13-387 8-17-87 NA 5-8-87 28 days
Fluorida (IC) 3626-3631 water 8/15-17/81 8-18-87 NA 9,8-10/81 28 days
Fluocride (IC) Y218, 3666<3668  wataer 3/17-20/87 5/206,24/81 NA 5/9-10/87 78 days
Fluoride (IC) 3673-36175 water L 8/23-24/87 8-25-87 NA 9/9-10/81 23 days
Fluoride (IC) 3684-3689 water 8/24-25/81 8-27-81 NA 9/9,14/81 28 days
.Fluotide {1C) 3690-3693,3715 water l/26—i7/57 8-31-81 NA 9/14-15/817 28 days
Flucride (1C) 3742-3743 wator 3/19-30/87 9-1-87 WA 5714-15/81 78 days

NA= Not applicable




i
Table B-68.
VERSAR INC., ESH OPERATIONS
SAMPLE HOLDING TIHE SUMMARY
' : S AMPLE DATES : .
PARAMETER H SAMPLE i SAHPLE t COLLECTIOR : LAB RECEIPT : PREPARATION : ANALYSIS 1 HOLDING TIME 3
: ESM ID i  MATRIX : © 3 EXTRACTION H : REQUIREMENT
Fluoride {ISE) 3311-3314 water 7/17-28/871 7-29-81 NA §-14-87 28 days
Fluoride (ISE) 3315-~3320 water 7/28-29/81 7—30181 NA §-14-87 28 days
Fluoride (ISE) 3327-3333 wataer 7/29-30/87 8-3-87 NA 8-20-87 28 days
Fluoride (ISE) 3334-33117 water 7~-30-8717 8-3-87 NA §~-20-87 28_days
Fluoride (ISE) 3342-31345 water 8-2—87“ 8-4-87 NA 8-20-81 28 days
Tluoride (ISE) 3458—3465 water 8/3-4/81 . 8-5-817 NA 8-20-87 28 days
U.Fluorlde {ISE) 3482-34838 water 8/4-5/81 8/6-1/81 NA 8-20-87 28 days
é:'?luorlde (ISE) 3527-3531 water 8/5-1/81 8-10-87 NA 8-31~87 28 days
~—FTuoclds (ISE) 3532-3544 water 8/8-9/87 8-11-87 : NA 3-31-817 78 days
I Fluorlids (ISE) , 3567-3517 water . 8/10-11/87 6-12-87 NA 8-31-87 28 days
Fluorld; (ISE) 3584~3591 water §-11-87 . 8-13-87 NA 9/73-4/87 28 days
Fluoride (ISE) 1617-3621 water - 8/12-13/87 8-14-87 _ NA 5-1-87 28 days
Fluoride (ISE) 3622-3623, water §-13-87 8-17-87 NA §-9-87 : 28 days
Fluocride (ISE) 3626-3633 water 8)15—1&/&1 t-18-87 NA 9-9-87 28 days
Fluoride (ISE} . 3648 water 8/17-20/87 8/26,24/37 NA 9-9-87 28 days
3666-3668

Fluoride (ISE) 3673-3615 water 8/23-24/817 8-25-2871 NA 9-9-87 28 days
Fluoride (ISE) 3684-3689 water 8/24-25/87 8-27-81 NA 9-9-87 28 days
Fluoride (ISE) 3690-3693,3715 vater 8/26-21/81 8-31-87 NA 9—14—‘7 78 days
Fluoride (ISE) 3742-3743 vater 8/29-30/87 9-1-817 HA 9-14-87 28 days

NA= Not applicable
® Y




Table B-69.

VERSAR INC., ESM OPERATIONS
SAMPLE HOLDING TIME SUMMARY

) : AHNPLE DAKTES :

PARAMETER : SAHPLE ¢t SAMPLE COLLECTION ‘LAB RECEIPT : PREPARATION : ANALYSTIS : HOLDING TIME :
. - ESHM ID t  HATRIX : t EXTRACTION 1 H REQUIREMENT :

Sulfate (IC) 3311-3314 water - 1/27-28/81 7-29-87 . NA 8~-10-87 28 days
Sulfate(IC) 3315-3320 water 7/28—59/87 7-30-~287 NA 8-11-87 28 days
Sulfate(IC) 33127-331313 water 7/29—50/87 8-31-87 NA 8-12-87 28 days
Sulfate(IC) 33134-3137 vater 7-30-87 8-3-87 NA 8-12-87 Zl'dAya
Sultate(IC) 3342-3345 water 8-2-87 8-4-87 NA 8-13-~87 28 days
Sulfate(IC) _ 345&-3465 uater. 8/3~-4/81 8-5-87 NA 8/19-21/87 28 days
Sulfate(IC) 3482-3488 water 8/4-5/81 8/6-1/81 HA 8/19-20/87 . 28 days

O Sulfate(IC) _ 3527-~315131 unt;r 8/5-7/817 8-10-87 NA 8/21,24/87 28 days
éEESultato(XC) ] 3532-3544 water 8/8-9/81 8-11~-87 NA 8/24;9-1-87 28 days

- ol Sulfate{IC) 3567-35171 water '8/10—11/07 8-12-87 NA 9/1—4/;7 28 days

I 'Sulénte(lc) ' 3584-3591 water 8-11-87 8-13-87 NA 9/3-4/81 28 days
Sulfate{IC) 3617~-3621 water 8/12-13/87 8-14-87 NA 9-8-87 28 days

| Sulfate(1IC) 31622-3621 wvater 6-13-87 1787 NA 9-8-87 28 days
‘ Sulfate(IC) . 31626-3613) wataer 8/15-11/87 8-18-87 NA 9,8-10/87 28 days
| Sulfate(IC) 3648,3666-3668 vater 8/17-20/81 8,/20,24/87 NA 9/9-10/87 23 days
Sulfate(IC) 3673~3675 watar 8/23-24/87 8-25-87 NA 9/9-10/87 23 days

Sulfate{IC) 3684-3689 vater 8/24-25/87 8-27-81 . NA 9/9~14/87 28 days -

Sulfate(IC) 3690-3693,3715 water 8/26-21/87 3—31-57 HA 9/14-15/81 _ 28 days
Sulfate(IC) 3742-37413 water 8/29-30/87 9-1-87 NA 9/14-15/87 28 days

NA= Not appllicable



VERSAR INC., ESM OPERATIONS
SAMPLE HOLDING TIHE SUHMARY

PARAMETER . SAHPLE 3 s A X PLE DATES :
: i SAMPLE : COLLECTION :+ LAB RECEIPT :+ PREPARATION t ANALYSIS : HOLDING TIME 1
_ : ESM 1D i+ MATRIX s 1 EXTRACTION s : REQUIREHMENT 3
Sulfate(Turb} 3311-3314 vater 57171-28/81 7-29-81 NA 3-5-87 38 days
Sulfate{Turh) 3315-3320 water 7728-29/871 1.-:'10-31 NA 5-5-87 76 days
Sulfate(Turb) 3327-3333 water 7/29-30/87 8-3-87 NA B-6-61 28 days
Sulfate(Turb) 313314-1337 water 7-30-87 8-3-87 NA 8-6-817 28 days
Sulfate(Turb) T3342-3345 water 8-2-81 8-4-87 NA §-29-81 78 days
Sulfate(Turb) 3458-3465 water 8/3-4/87 8-5-87 NA 8-29-87 28 days
Sulfate(Turb) ' 3462-3488 vwater 3/4~-5/81 - 8/6-1/781 A §-29-81 38 days
Z - 11fate(Turb) 35271-3531 water 8/5-1/81 8-10-87 NA 9-3-87 78 days
$ ulfate(Turb) 3532-3544 water 8/8-9/87 i-11-87 - NA 5/3-4/87 28 days
g .. .Sulfate(Turb} . 3561-3511 watet §/10-11/87 §-12-81 = NA 5-4-817 : 278 days
Sulfate{Turb) : 5554—3591 water B—ll-lT- 8-13-87 NA 9-4~87 28 days
Sulfate({Turb) 3617~1621 water 8/12-113/81 8-14-87 NA 5-4-87 28 days
Sulfate{Turb) 3622-3621 wvater t-13-87 8-171-87 NA 9-9-87 28 days
Sulfate({Turb) 3625-3}]3 water §/15-17/81 8-18-87 NA 5-9-817 28 days
Sulfate(Turb) 3646,3666-3668 vater : l/17-10}87 8/20,24/87. ) HA 9-9-87 28 days
Sulfate({Turb) 36713-3615 water 8/23-24/87 6-25-817 NA 9-10-81 28 days
Sulfate(Turb) 3664-3689 water 8/24-25/87 §-27-81 HA 5-10-87 28 .dlys
Sulfate{Turb) 3690-3693,3715 water 0/26-2‘5/37 8-31-81 NAT 9-10-87 28 days
Sulfate(Turb) 3742-3741 water 8/29-30/81 5-1-87 NA 5-10-87 -28 days

Nh= Hot appllcable




Ground Water Analysis
July - September 1987

GC/MS Tuning and Performance

Parameters: VOCs

Criteria:

A - Acceptable:

P - Provisional:

U - Unacceptable:

N - Not applicable.
Remarks:

See attached.

(BFB) N  B/N/A (DFTPP) _A

All criteria met; spectra of good
quality;

All criteria not met, spectra of
reasonable quality; data useable;

Criteria not met, spectra of poor
quality, data unuseable.
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Ground Water Analysis
July - September 1987

Initial and Continuing calibration Checks - Organics

Parameters: vVOCs N B/N A Acids A

Criteria:

A - Acceptable: All criteria met;

P - Provisional: Some criteria met, data useable;
U - Unacceptable: Criteria not met, data unuseable;
N - Not applicable.

Remarks:

All sPCC and CCC compounds within acceptance criteria.
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Ground Water Analysis
July - September 1987

Parameters: VOCs

Criteria:

None.

A - Acceptable:

P - Provisional:

U - Unacceptable:

N - Not applicable.
Remarks:

Laboratory Blanks ~ Organics and Inorganics

N B/N A Acids A Alkalinity A

Chloride _A T. Cyanide _A F. Cyanide _A

Fluoride A Sulfate A Calcium A
Magnesium A Potassium A Sodium

({Dissolved) A Sodium (Total) A

No contaminants above minimum detection
limits, no interference with sample
results, appropriate blank used for each
GC/MS system and extraction method;

Contaminants present, but minimal inter-
ference with sample results;

Gross contamination, too much inter-
ference to use data for certain compounds
or the entire fraction; appropriate
blanks not analyzed;
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Ground Water Analysis
July - September 1987

Surrogate Spike Results

Parameters: VOCs

Criteria: (General)

Valid Performance:

Invalid Performance:

A. Individual Sample

N B/N A Acids A

All surrogate recoveries within QC
limits (voCs, BNAs, PCBs) or one
surrogate out of QC limits per fraction
but % recovery >10% (BNAs, PCBs);

VOC - one or more surrogates out of QC
limits; BNA or PCB - two or more
surrogates out of QC limits per fraction
or one surrogate out of QC limits but %
R <10%.

Flagging Criteria:

Analysis Acceptable:

Analysis Suspect:

Invalid Analysis:

All surrogate recoveries within
criteria;

Any surrogate recoveries outside
criteria and/or recoveries <10%
substantiated as a matrix effect by
re-purge re-inject or re-extract and
reanalyze;

Any compound recoveries of <10% that are
unsubstantiated as a matrix effect by
re-purge, re-inject, or re-extract and
re-analyze.

Parameters No. Samples No. Suspect No. Invalid
voc 0 0 0
B/N 1 0 0
Acid 1 0 0
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B. Summary for Evaluation

Criteria:

A - Acceptable:

P - Provisional:
U - Unacceptable:
Remarks:

<10% of samples reported as suspect;

>10% but <50% of samples reported as-
suspect;

>50% of samples reported as suspect
and/or >10% samples reported as invalid.
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Ground Water Analysis
July - September 1987

Matrix Spike/Matrix Spike Duplicates - Organics

A. Matrix Spikes:

Parameters: voC N B/N A Acids A

Note: No action is

Criteria:

A - Acceptable:

P - Provisional:

U - VUnacceptable:

N - Not applicable.

Performance:

taken on organic matrix spikes above.

<10% of compounds outside criteria;

$10% but <50% of compounds outside
criteriaj;

550% of compounds outside criteria and/or
510% of compounds with recoveries of
<10%;

No. Outside

Parameters No. Compounds Criteria - No. <10% R
voc 0 0 0
B/N 6 x 1 =6 0 0
Acids 5x 1 =25 1 0
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D-666

B. Matrix Spike Duplicates:
Parameters: vOoC N B/N A Acids A
Performance:
No. Outside
Parameters No. Compounds Criteria No. <10% R
vocC 0 0 0
B/N _ 6 x 1 =6 0 0
Acids 5x1=25 1 0
Remarks:



Ground Water Analysis
July - September 1987

calibration Curve Standards ~ Inorganics

Parameters: Fluoride A Sulfate A T. Cyanide A F.
Cyanide A Calcium A Magnesium A

Potassium A Sodium A

Criteria:

A - Acceptable: All curves five-point curves with lowest
standard at the LOQ; ICP - one point;

P - Provisional: Three-point curve with lowest standard at
the LOQ;

U - Unacceptable: Less than three-point curve and/or lowest

' standard not at the LOQ; no one-point

verification for ICP.

Remarks:
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Ground Water Analysis
. July - September 1987

Initial and Continuing Calibration Verification - Inorganics

Parameters: Calcium A *Magnesium A Potassium A
Sodium A Sodium (Total A Fluoride _A
Sulfate P

Criteria:

A - Acceptable: %R of ICVS and CCVS inside QC limits;

P - Provisional: %R of ICVS or CCVS outside QC limits but

not less than 50% or greater than 150%;

U - Unacceptable: %R of ICVS or CCVS outside QC limits but
less than 50% or greater than 150%;
N - ©Not applicable
Remarks:
’ P - Sulfate batches 3327-3333, 3334-3337 and 3342-3345

(c,d, and e batches) had ICVS and/or CCVS outside QC limits.
The %R were low but not less than 50%. The data is flagged J
and the user is advised the data may be slightly biased low.




Ground Water Analysis
July - September 1987

Laboratory Duplicates

Parameters: Bicarbonate A Carbonate A Chloride

A
Fluoride (ISE A Sulfate (Turb) A
Calcium _A Magnesium _ A Potassium _ A
Sodium A Sodium (total) _A T. Cyanide _P
F. Cyanide A
Criteria:
A - Acceptable: All relative percent difference (RPDs)
are within QC limits;
P - Provisional: Some RPDs outside QC limits but <35%;
U - Unacceptable: All RPDs outside QC limits and <35%.
Remarks:
P - Total cyanide batch B (3315 - 3320) lab duplicate

outside QC 1limits but 1less than 35% RPD. Data has been
flagged with a J. See Data Qualifiers Table.
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Ground Water Analysis
July - September 1987

Matric Spike - Inorganics

Parameters: Chlor;de A T. Cyanide _P, F. Cyaqide P,
Fluoride A Sulfate A Calcium A
Magnesium A Potassium A Sodium A

Sodium (total) A

Criteria:

A - Acceptable: All %R within QC 1limits or meet CLP
criteria;

P, - Provisional: Some %R not within QC 1limits but are
<30%; or are >125% and analyte is >IDL-
flag J; '

P, - Provisional: Some %R not within QC limits but are not
<30% and analyte was reported <IDL - flag
J;

P, - Provisional: %R are less than 30% and analyte was

detected at >LOQ - flag J;
U - Unacceptable - %R <30% and sample results are reported
as <IDL - flag R.
Remarks:
P, - Total Cyanide - batches D and J (3334-3337 and
3567—3%77) has low %R but >30%. All samples in these batches
were flagged J.

P, - Free Cyanide - batch A (3311-3314) had low %R but
>30%. All samples flagged J.
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Ground Water Analysis
July - September 1987

Laboratory Control Samples (LCS) - Inorganics

Parameters: T. Cyanide A F. Cyanide A Sodium A

Criteria:
A - -Acceptable: All %R within QC limits or CLP criteria;

P - Provisional: 2R outside QC limits but not <30% or
>120%. Flag all data associated as J.

U - Unacceptable: If LCS recovery falls less than 30%, this
is indicative of several laboratory or
method deficiencies and the data should
be reported as unuseable - flag R.

Remarks:
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Ground Water Analysis
July - September 1987

Independent QC Check Samples - Organics and Inorganics

Parameters: VOCs N B/N/A A Alkalinity A Chloride
A T. Cyanide _A F. Cyanide A

Criteria:

A - Acceptable: %R within QC limits;

P - Provisional: $R outside QC limits but not <30% or is
>120% - flag J;

U - Unacceptable: If QC check sample falls less than 30%,
this is indicative of service laboratory .
analytical (instrument) deficiences and
the data should be reported as unuseable
- flag R.

N - Not applicable

Remarks:
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DATA CLASSIFICATION

GROUND WATER

JULY - SEPTEMBER 1987
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573/11b

DATA CLASSIFICATION

Sampling and Analysis July - September 1987

A second round of ground-water samples was collected and
analyzed during this time period from selected monitor well
locations. Like the laboratory data developed in 1986, the
1987 laboratory data have been validated and the data
;equiring QC qualifer codes have been flagged as required.
To determine the data usefulness and applicability, the data

have been further classified as follows:

Classification Process

As with the laboratory data validation, the
classification of data is based on specifically defined
criteria. Samples are evaluated by matrix against the
criteria and judged ~as acceptable, provisional, or

unacceptable. The explanation of the criteria is as follows:

A - Acceptable: All criteria have been successfully met

for all samples.

P - Provisional: Some samples have not fully met the

criteria but the information is

obtainable.




U - Unacceptable: The criteria has not been met with any
samples and is not obtainable. This data
may not be classified for use unless
sufficient other data criteria have been
met and scientific judgement indicate the

data may be useful if classified.
N - Not Applicable.

Ground Water - 1987

During the period 27 July to 2 September 1987, 101
ground-water samples, 14 field blanks, and 2 trip blanks were
collected at the Martin Marietta Aluminum Reduction Plant,
The Dalles, Oregon, by G&M and submitted to Versar, Inc., EDM
Operations Environmental Chemistry Laboratory. In additin,
16 field-splits were collected and submitted along with an
aqueous field blank to Compuchem Laboratories in North

Carolina.

Samples submitted to both laboratories were analyzed for
total and free cyanide, fluoride, sulfate, and sodium.
Samples submitted to Versar were also analyzed for calcium,

magnesium, potassium, chloride, biocarbonate, and carbonate.
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DATA CLASSIFICATION SUMMARY CHECKLIST

. Level A Criteria

Matrix: Ground Water - 1987

To be classified for Level A use, the data must meet the

following criteria:

_ Evaluation
Criteria _ Result
1. sampling dates were recorded; - A
2. Signatures of Sampling Team on each water _
‘sample log or soil sample log; A
3. Sampling locations were clearly designated
and described; ; A
- 4. Sampling depth increment for soils was
: recorded; A
5. Sample collection technique was described
on water sample log or soil sample log; A
6. Field preparation techniques were clearly
described where applicable; A
7. Sample preservatidh techniques were clearly
described, consistent, and adequate for the
parameters to be analyzed and the sample
matrix; A
8. Shipping bill of lading or constant
surveillance documentation is available; A
9. The laboratory sample preparation or
extraction date is recorded and available; A
10. The laboratory sample analysis date is
recorded and available; A
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Level A Criteria - Ground Water (Continued)

Evaluation
Criteria Result

11. The laboratory sample preparation technique
is recorded and available either in the
laboratory report or in the laboratories
approved SOP; A

12. The methods of analysis are listed in the
laboratory reports and are consistent with
the methods specified in the QAPP and
laboratory contract; A

13. The laboratory analytical detection limits
or limits of quantitation (LOQ) are given
in lab reports and are adequate for project
objectives; - A

14. Field records include:

Soil/sediment log sheets

Water sampling log sheets

QC field checklist

Field instrument calibration logs
Master log book bound with sequentially
numbered pages

Daily log book

o Chain-of-Custody forms

0O0O0O0O0O

(o]
S R

15. All applicable records described above were
properly created and are on file; A

16. Samples passed laboratory data validation
without any R flags (samples with J flags
may be accepted at this level). A

Remarks:

All ground water data developed during this sampling
round is classified Level A for qualitative use.
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DATA CLASSIFICATION SUMMARY CHECKLIST
i .
| . Level B Criteria

Matrix: Ground Water - 1987

To be classified for Level B use, the data must meet the

following criteria:

Evaluation
Criteria Result
A. Data validation Result
1. Samples of this matrix have not been
flagged J or R during data validation; P
2. All samples of this matrix have been
classified as Level A_data; A

. B. Quantitative Statistical Significance

1. Laboratory and field instruments were properly
standardized (calibrated) employing proper
methods and records are available; A

2. Sample bottle preparation was proper and
appropriate for the parameters measured
and the sample matrix; A

3. All laboratory procedures were referenced
to approved EPA methods and were contained
in an approved SOP manual; A

4. BAnalytical QC data was available to
demonstrate proper instrument calibration; A

5. Laboratory QC check sample standards are
EPA and NBS traceable and were used at
least once each three months; A




Level B Criteria - Ground Water (Continued)

Evaluation
Criteria Result

6. Laboratory reagent (method) blanks were
analyzed at a frequency of at least 1 per
20 samples; A

7. Laboratory duplicates were analyzed at a
frequency of at least 1 per 20 samples; A

8. Laboratory matrix spikes and matrix spike
duplicates were analyzed at a frequency
of at least 1 per 20 samples; A

9. Field replicates were analyzed at a
frequency of at least 1 per 20 samples; A

10. Field blanks were submitted at a
frequency of at least 1 per 20 samples; A

11. One trip blank was submitted for VOCs
analysis with each cooler; A

12. Field split samples were analyzed at a
frequency of at least 1 per 20 samples per
matrix; :

13, Appropriate and sufficient QC data with
acceptance criteria were presented to
allow data validation by the project QA
officer; A

14, The laboratories used were approved by the
EPA for participation in the Contract
Laboratory Program (CLP); A

15. The laboratories participated in round-
robin testing program by EPA or other
accrediting agency; A

16. Quality control limits were consistent
with the limits established for EPA's
CLP; A

17. All samples submitted were analyzed for the
requested parameters. A
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Level B Criteria - Ground Water (Continued)

Criteria

Evaluation
Result

Custody and Document Control

Field custody of all samples was noted in a
bound field log book;

Transfer of custody documentation (chain-of-
custody form) signed by field and laboratory
sample custodians is available and properly
completed;

Laboratory custody is documented by a
designated lab sample custodian in a master
log and a secured sample storage area;

Sample identification and assigned
laboratory tracking numbers are traceable
through the entire monitoring system;

Field notebooks, log sheets, log books,
checklists, reports, data validations, and
all custody documents are stored in a secure
repository or under the control of a document
custodian;

All records, forms, log books, etc., are
filled out completely in indelible ink
without alterations except as initialed;

All sample log sheets have been signed
by the sample collector;

Field log book sheets signed by the field
sample custodian.

Sample Representativeness

Compatibility exists between field and
laboratory measurements, where applicable,
or incompatibilities have been suitably
explained;



Level B Criteria - Ground Water (Continued)

Evaluation
Criteria Result

2. Laboratory analysis and/or sample
preparation or extraction were within
allowable holding times established for
the sample preservation and methods used; A

3. sSample storage was maintained within suitable
temperature, light and moisture conditions
to guarantee sample integrity; A

4, Proper sample containers were used for the
parameters analyzed; A

5. Proper sample collection equipment was used
such that the equipment would neither
contribute nor remove any substance to or
from the sample; A

6. The sample site selection criteria are
consistent with the objectives of the
investigation and will provide the required
data. A

Remarks:

Section A.l. P The following list summarizes the number of
samples flagged with J or UJ:

No. of
Parameter Groundwater Samples
Free Cyanide 4
Total Cyanide 31
Sulfate 15

The identification of these samples and the reasons for
the flagging are given in the Data Qualifier table for
Groundwater samples collected during 1987 in the Laboratory
Data Validation Section. The values reported £for these
samples are estimated (Level A) and may not be classified for
Level B use.
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. Level B Criteria - Ground Water (Continued)

Conclusion:

All the groundwater data reported for the period August
- September 1987 except for those samples described in
remarks above are classified as Level B.




QC SUPPORT DATA

FOR

GROUND-WATER ANALYSIS

. JULY - SEPTEMBER 1987
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GROUND-WATER ANALYSIS

JULY - SEPTEMBER 1987

GC/MS TUNING AND PERFORMANCE
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SB
SEMIVOLATILE ORGANIC CC/MS TUNINGC AND MASS
CALIBRATION -~ DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP)

Lab Name: VERSAR ESMO Contract:
L.ab Code: Case NMNo.: D903 SAS No. : SDC No. :
Lab File ID: Q903DFTAY DFTPP Injection Date: 09/03/87

Instrument ID: MS—A sDFTPP Injection Time:

H H { Z RELATIVE |
! ms/e ! ION ABUNDANCE CRITERIA '  ABUNDANCE !
! 31 | 30.0 - 60.0% aof mass 198 ! H $3.0 |
i &8 | Less than 2. 0% of mass &9 H ( 0.0)11
! &9 | Mass &9 Telative abundance H 74.0 |
! 70 )} Less than 2.0% of mass &9 : ( 0.0)1}
! 127 ! 40.0 - 60.0% of mass 198 H 52.3 !
¢! 197 | Less than 1.0Z of mass 198 - H 0.0 1
! 198 ! Base peak, 100X relative abundance H 100.0 ¢
! 199 ! 5.0 ta 9.0% of mass 198 H &.6 1
1 275 ! 10.0 - 30.0% of mass 198 } 28.6 |
! 3&%5 ! Greater than 1.00% of mass 198 H 8.97 |
! 441 | Present, but lass than mass 443 H 15.8 i
! 432 ! Greater than 40.0% of mass 198 ' 89.9 i
! 443 | 17.0 - 23.0% of mass 442 ’ ( 19.0)2!

1-Value is Z mass 69 2-Value is L mass 442

THIS TUNE APPLIES TQO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS:
H EPA ' LAB ) LAB . H DATE H TIME H
! SAMPLE NO. ! SAMPLE ID H FILE ID ! ANALYZED ! ANALYZED 1|
01:10903S2A1 t 0903s2A1 i 090352A1 t 09/03/87 | 1041 H
02! ABLKOS01 ! Q901SWBAL i 0901SWBAL ! 09/03/87 + 1157 :
- 031 AMSTDSI01 i Q901IMSTD v Q901MSTD ! 09/03/87 ¢ 1240 )
Q4 !REPLICATE i 3716 + BNA3J3716 ! 09/03/87 | 1343 H
O3S ILEACHATE ! 3717AE } BNA3717AE 1 09/Q3/8B7 | 1406 H
0& I LEACHATE { 3717BE { BNAJ717BE ! 09/03/87 | 1450 H
page 1 of 1
FORM V SV 1/87 Rev.
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3B
SEMIVCLATILE ORGANIC CC/MS TUNING AND MASS
CALIBRATION - DECAFLUOROTRIPHENYLPHOSPHINE (DFTFP)

Lab Name: VERSAR_ESMO Caoantract:
‘Lab Code: Case No.: D903 SAS No. : SDG Nao. :
Lab File ID: 0903DFTAL DFTPP Injection Date: 09/03/87
Instrument ID: MS—=A DFTPP Injection Time:
H : ! % RELATIVE |
! m/7e ! ION ABUNDANCE CRITERIA ? ! ABUNDANCE !
1 =1 ¢ 30.0 — &0.0% af mass 198 : $3.0 i
1 &8 ! Less than 2. 0% of mass &9 H ¢ 0.031:
t 49 ! Mass &9 relative abundance ' 74.0 -1
{1 70 ! Less than 2.0Z of mass &9 H { 0.0)1:
1 127 ! 40.0 - &0.0%Z of mass 198 H 2.3
1 197 ! Less than 1.0Z of mass 198 : ' 0.0
! 198 ! Base peak, 100Z Telative abundance H 100.0 i
! 199 ! 5.0 to 9.0% of mass 198 H .6 |
1 275 ! 10.0 -~ 30.0% of mass 198 H 28.6
{ 345 ! Greater than 1.00% of mass 198 H 8.97
! 341 ! Present, but less than mass 443 : 15.8 |
1 442 ! Greater than 40.07% of mass 198 H 89.9 ..
1 443 ! 17.0 — 23.0% of mass 442 __ H ( 19.0)2!
1-Value is % mass 69 2-Value ' is % mass 442
THIS TUNE AbELIES TO THE FOLLOWING SAMPLES, MS., MSD, BLANKS, AND STANDARDS:
H EPA ' LLAB \ LAB H DATE H TIME H
{ SAMPLE NO. ! SAMPLE ID H FILE 1D ! ANALYZED ! ANALYZED .
01:090352A1 3 0903s2A1 ! 0903s2A1 ! 09/03/87 ¢ 1041 !
Q02! ABLKOS01 ! 0901SWBAL ! 0901SWBAL ! 09/03/87 ! 1157 H
031 AMSTDS01 ! O901IMSTD + O901MSTD ! 09/03/87 ¢ 1240 H
04 REPLICATE ! 3716 { BNA3716 1 09,03/87 ¢ 1323 H
05 LEACHATE i 3717AE ¢ BNAJ717AE 1 09/03/87 ' 1406 H
06 LEACHATE ! 3717BE H BN63717BE ! 09/03/87 + 1450 H
page 1 aof 1
FORM V SV




GROUND-WATER ANALYSIS

JULY - SEPTEMBER 1987

INITIAL AND CONTINUING CALIBRATION CHECKS

. ORGANICS
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QUALITY CONTROL DATA SUMMARY
FOR ORGANIC ANALYSIS

ASSOCIATED SAMPLES: 3716, ‘3717

FRACTION: BNA'’s

A. TUNING (In chronological order)
B. INITIAL (5-POINT) CALIBRATION

C. CONTINUING CALIBRATION (In chronological order)
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INITIAL CALIBRATIOM DATA
SEMIVOLATILE HSL COmMPOUNGS

{PAGE 1}

CASE NO: 5293 REGION: LAS INSTRUNENT [0: MSA
CONTRACTOR: VERSAR ESHO CALISRATION OATE: 91/27/87
COMTRACT NO:

MININUNM AVE RF FOR SPCC IS 6. €59 MAXIMUM XRSO FOR CCC IS 39X
LABORATORY ID 01275141 012753A1 . ®127SSAZ !
91275241 91275842 :

COHPOUNG RF(20) RF(S3) RF(89) RF{129) RF(143) : AYE RF
PHENGL . « o + + o o o « o « . 1.9727 1.83%9 1.813 1.416 1.528 ! 1.7e3
BIS(Z-CHLOROETHYWIETHER . . . 1.839 1.762 1,464 1.452 1.582 : 1.79e
2—CHLOROPHENOL . . . . . . . . 1.725 1.818 1.458 1.4a1 1.455 ! 2,532
1, 2-0ICHLOROBENZENE . . . . . 1.938 1.892 1.719 1.492 1.797 ! 1.772
{,8—QICHLOROBENZENE . . . . . 2.947 1.863 1,789 1.798 1.722 : 1.82%
BENTYL ALCOHOL . « » o - « « . @.952  €.961 6.891 3.910 9.989 : o, 931

L2~OICHLOROBENZENE . . . . . 1.960 1.77% 1.79% 1,864 1.33& ! 3:.757
A-METHYLPHENOL . .+ . « o « o - ®.952  9.961 @.891 9.91¢ 9,949 @ .93
8IS(2-CHLORGISQPROPYLIETHER . 2,994 2.956 1,868 1.914 1.849 ! & 9SS
4~METHYLSHENGL . . . . - . . o 1.58% 1.33¢ 1,273 1.2844 1,255 : 1,333
N-NITROSQ~0I-N~PROPYLAMINE . . 1.42%1 1.423 1.478 1.992 1,871 ! 1. 79@
HEXACHLORGETHANE . . . . . . . $.9256 e€.718 9,882 $.864 @.83a : 9, 897
MITROBENTIENE . . . . < o o« o . 9.543 9,818 9, 484 o, 473 9, 487 ¢ 9, S22
[SOPHORONE . . + o o v o o - - 1.911 ©.95@8 $.958 9.968 9.982 : @. 989
Z-NITROPHENGL . . . . . . . . @.198 9.791 9.206 ©.214 9.215 ! ©. 297
2, a-DIMETHYLPHENGL . . . . . . ®.319 9.337 9.311 9,314 e.314 ! 9.313
BENZOIC ACID . . « . « « . . . X 9.199  9.995 e 477 9.99% ! 9,113
BIS{2~CHLOROETHOXYINETHANE . . ©.535 .87 9.493 9,493 0.495 : .53
2. 6~OICHLORQPHENCL . . . . . . ©.325 @.299 9,291 $.293 @.292 : 3.2798
1.2.4-TRICHLGAQBENIZENE . . . . ©.483 €.,353 ©.353 9,334 9.338 : 2.35¢
NAZHTHALENE » = o o o v e v« 1.153  1.928 ©0.996 9.951 9.9&7 : 1.1S
C~CHLOROANILINE . . . - . . . #.135 9.1446 9,182 9.258 9.154 ! 9,179
MEXACHLOAGBUTAGIENE . . . . . ©.264 ©.228 9.241 9.225 @&,229 § 9.236
4—CHLORO=-3-HETHYLPHENGL . . . 9.432 9.358 9.378 9,372 9.35? : 9.37S
S-HMETHYLNAPHTHALENE e e = e u 1. 048 ¢, 859 W, 841 $. 817 9,816 3 4,378
HEXACHLORQCYCLOPENTAOLENE . . @.252 9.239 9.239 9.287 9.30L ! 2,252
2.6, 5=TRICHLOROPHENGL . . . . 9.427 ©.435 9.429 9,491 9.55& : 9.2
2.4.5=TRICHLCROPHENGL . . . . x 9.423  9.418 9.348 9.279 @ 9.3s7
2—CMUORONAPHTHALENE . . . . . 1.443 1.285 1.2BS  $.2481 1.243 § 1,312
Z-NITROANILINE . . . . . . . . X ®.841  9.392 2.882 0.434 ! 9.422
QIMETHYL PHTHALATE . . . . . . 1.868 1,672 1.289 1.599 f.2Sa ! 1,517
ACEMAPHTHALENE . . . . 4 « - . 1.983  1.232 1.898 1.598 1.723 ! 4. 397
3=-MITRQANILINE . . . . . . . . X 9. 109 9. 984 9, 949 9. 117 2 3,993
ACENAPHTHENE . . . . . . . . . 1.514 1. 299 1.2723 9, 798 9.874 2.199
2. 4=0INITROPHENCL e & v e e e b 4 e, 117 ¥, 198 9. 113 0. 114 ﬁ.llj
Q-NITROPHENGL . . . . . . . - x $.129 9.11S  1.955 .9, 13t ! 9.379
OTBENIOFURAN . . . . . . - . . 2,321  1.872. 1.82% 1.738 1.299 : :.293 °

-

RESPONSE FACTOR (NUMBER IS THE AMQUNT QF NANOGRANS)
AYE RF = AVERAGE RESPONSE FACTOR -
XRS0 - - PERCENT RELATIVE STANDARO OEVTIATION
CZC = = CALISRATION CHECK COMPAUNOS (®)
SPCC = - SYSTEM PERFORMANCE CHECK COMPOUNOS (k%)
X = = = NQT QETECTABLE AT 29 NG
FORM VI
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' ) INITIAL CALIBRATION DATA

SEMIVOLATILE HSL COMPOUNDS
{PAGE 2)
CASE NG 5203 REGIOM: LASB . INSTRUMENT ID: MSA
CONTRACTOR: VERSAR ESNMO | CALIBRATION OATE: 91/27/87
CONTRACT NQ:

MINIMUN AVE RF FOR SPCC IS e, 0590 MAXINMUM XRSD FOR CCt IS5 3ex

LASORATAGRY ID 0127S1AL 012753A1 127S5AZ
91275241 31275442 : CCC¥

CGHPOUND RF{29) RAF(S3) RF(8Y) RF(129) AF(149) { AVE RF ¥ RSD SPCCER
=, S-0INITROTOLUENE ... . . . . @.378 9.381 8.347 .31 e.31I: 9. 344 9.3
2. 5-0INITROTOLUENE . . . . . - :
QIETHYLPHTHALATE . . . . . . . 2.952 1.783 1.3596 1.542 1.4B64 1. 488 1a.t
4 ~-CHLOROCPHENYL-PHENYLETHER . . e. 827 0.764 ®. 728 9,543 9, S92 ¢ S. 478 e, ¢
FLUGRENE . - » o - - o v « « < 1.425 1,315 1.3286 1.177 1.198 § 1.275 7.9
S-NITROANILINE . . = . . . « =« X Q114  @.139  2.985 9. ¥7F I $.097 31,1
4. 5-0INITRO=2-METHYLPHENOL . . x e.122  9.128 9.134 6. 124 ¢ 9,128 3.7
N-NITROSOOIPHENYLAMINE . . . . @. 544 9.512 €.472 9.453 0.371 1 0.4%4 19.1  *
4-BROMOPHENYL-PHENYLETHER . . 9.327 9,338 9,333 9.397 e.304 @ .21 :.2
HEXACMLOROBENZENE . . . . . . ©.455 @.357 6.387 9.352 9.321 1 3.373 14.3
PENTACHLOROPHENOL . . . « - .- X e.151 9.175 €.143 9,151 9. 189 7.2 *
PHENANTHRENE . . . . . . - . . 1.31i8 U211 1.2%2  t.122  1.961 ! 1,193 8.4
ANTHRACENE . . . « « « « « o . 1.388 -t tay 1.22 1.192  1.98% ! 1. 1%e ’.9
0I-M~BUTYLFPHTHALATE . . . . - 1.51% 1.523  t.49@  1.45T 1.581 ¢ 1. 615 3.4
FLGIRANTHENE . .+ » « « « « - - 1.191 1,162 1.437 1.192 1.148 ¢ 1.22 9.6 %
PYRENE » . o - o o+« w « + . 1.788 1,427 1.386 1.354¢ 1.329 ¢ 1. 449 11. 8
SUTYLBENZYLPHTHALATE ., . . . . 9.797 2.895 9.757  8.492 9.738 ¢ 3. 758 5.2

. 3. 3°-0ICHLORGSENZIOINE . . . . @.877 Q.73 €.Q41 9.232 9.933 T o058 33.¢
BENTO(A)ANTHRACENE . . . . . . $.12¢ 1,232 1.14a 1,947 1.961 1 1.1 4.3
CHRYSENE . . . + o « « o « « . £.275 1,186 1.175 9.9827 1.e2e @ 1.128 10.9
BIS(S~CTHYLHENYL) PHTHALATE . . 1.941  1.992 1,993 1.973 1,982 1 1.972 2.9
21-N-QCTYL PHTHALATE . . . . . =2.282  2.323  2.993 3.961 2739 3 1.6568 13.5° *
GENTD(S)FLUCRANTHENE . . . . . 1.539 1.458 1,551 1.3595  1.469 1 1.54¢ .. 7
GENZO(K)FLUGRANTHENE . . . . . $.984 1,371 1.497 1,511 1.438 i 1.543 15. 2
GENTOCAIPYRENE . . . . - . . . 1.387 1,185 1.148 1.219 1.153 ¢ 1. 209 6.7 %
INGENO(1.2. 3~CO)PYRENE . . . . @.838 3.742 9.704 3.4697 8.597 & e. 791 14.5
OL13ENTZ (A, H)ANTHRACENE . . . . @.8a1 6.73 9.4685 9.S98 9.5616 : @.795 1e. ¢
BENZ0(G.H. I)PERYLENE . . . . . 1.922 9.744  2.495 9.586 0.571 : o, 728 2s.2
NITROBENTENE<-DS . . . « . . . 9.891  9.833 9.744 @.787 9.811 1 3. 79¢ 3.2
~-FLUORGSIPHENYL . . . . . . . 1.53% 1.387 1.283 1,355 1.39 3 " 1.358 9.2
TERPHENYL=018 . . . . . . . . @761 9.878 0.742 8427 9.414 : @ 892 | 1.2
PHENDTL-QS e e e e e e e = . 1.813 1. 83¢ 1. 655 1. 428 1. 429 ¢ 1. 702 6.9
A-FLOURQPHENGL . . . . . . . . 1.439 1,389 1.33¢ 1.382 1.47% ¢ 1. 2903 .8
oz, o~TRIZROMOPHENOL . . . . . @.233 9. 214 e 219 | e.183 9.173 1 @.I119 15.8

SPONSE FACTOR (NUMSER IS THE AMOUNT OF NANOGRAMS) .
vE RF = AVERAGE RESPONSE FACTOR

20 - = PERCENT RELATIVE STANDARD BEVIATION

C =~ - CALIBRATION CHECKX COMPQUNOS (%)

2CC = = SYSTEM PERFORMANCE CHECH COMPQUNDS (X%) ) .
NOT O0ETECTABLE AT I9 NG

pHEY S TT I I
L O

»
[]
]
]

FORM VI




CONTINUING CALIBRATION CHECK
SEMIVOLATILE HSL COMPOUNDS

{Page 1) I
Case No: D903 Region: Calibration Date: 09/03/87 . .-
Contractor: VERSAR ESMO - Time: 10: 41
Contract Na: Laboratory ID: T 0903S2A1
Instrument ID: Initial Cali. Date: 01/27/87
Minimum RF for SPCC is 0.030 \ Maximum ZD for CCC is 25X
Comgound AVE RF RF(30) %z D CCC SPCC
Phenol . . . . « « « =« =« =+ « = 1.703 1. 936 -13.7 »
his(2-Chloraethyl)Ether . . . 1. 700 1.724 ’—1. 4
2-Chloraphenol .. . . . . . - - 1. 338 1. 547 0.6
- 1,3-Dichlorobenzene . . . . - 1.772 1. 389 10.3
1, 4-Dichlorobenzene . . . . . 1. 826 1. 612 11.7 »
Benzyl Alcghel . . . . . . . . 0. 931
{,2-Dichlorocbenzene . . . . . 1.737 1. 3568 10.8
2-Methylphenal . . . . . . - - 0. 931
bis(2-Chloroisopropyl)Ether . 1. 955 2. 280 -146. 6
4-Methylphenol . . . . . . . - 1.333 °
N-Nitroso~Di-n—-Prapylamine . . 1. 700 1. 327 10.2 » »
Hexachlorocethane . . . . . . -, 0. 897 C. 988 -10.1
Nitrobenzene . . . . . . + <« =« 0. 502 0. 536 -5. 8
Isaphorane . . . . . .+ .+ < < - 0. 969 0. 972 -Q0.3 -
2-Nitrophenol . . . . . . . - 0. 207 0.214 -3. 4 »
2, 4-Dimethylphenal . . . . . . 0. 313 0. 473 -31.1
Benzoic A¢id . . . . . . . . . x 0.118 ' .
bis(2~Chlorocethoxy)Methane . . Q. 303 0. 612 -21.7
2, 4-Dichlorophenol . . . . . . 0. 298 < 0. 272 8.7 »
1,2, 4-Trichlorobenzene . . . . 0. 336 0. 320 10. 1
Naphthalene . . . . . . . . - 1.013 1. 072 -3. 6
4~-Chloroaniline . . . . . . . 0.17%9
Hexachlorabutadiene . . . . ™ 0. 236 0. 233 1.3 . =
4-Chloro—-3-Methylphenel . . . 0. 375 0. 414 -10. 4 *
2-Methylnaphthalene . . . . - 0.873% -
Hexachlorocyclopentadiene . . 0. 262 0. 280 -5.9 * *
2, 4, 6=-Trichlorophenol . . . - 0. 462 0. 374 18. & *
2,4, %=Trichlorophenol . . . . X 0. 3467
2-Chloronaphthalene . . . . . 1.311 1. 006 23.3
2-Nitreaniline . . . . . . . . x_ 0.422
Dimethyl Phthalatse . . . . . - 1. 317 1. 328 12. 3
Acenaphthalene . . . . . . . = 1. 807 1. 637 8.3
2, &=Dinitrotoluene . . . . . . 0. 2583 Q. 238 9.3
3-Nitroaniline . . . . . . . . X 0. 093
Acenaphthene . . . . . . . . . 1. 190 1. 1046 7.1 *
2, 4~-Dinitrophenol . . . . . . X 0.113 0. 14Q -23.9 . »*» »
RF(S0) — Respanse Factor from daily standard file at
concentration indicated (30 total nanaograms)
AVE RF — Average Response Factar from initial
calibration Form VI i
%D — = — Percant Difference *
g = = — Due to low respanse analyze
at 80 total nanaograms
CCC = — Calibration Check Compounds (»)
SPCC — — Systam Performance Check Compounds (»=)
Form VII




CONTINUING CALIBRATION CHECHK

: SEMIVOLATILE HSL COMPOUNDS
. ' (Page 1)
Case No: D903 Region: -Calibration Date: 09/03/87
Contractor: YERSAR _ESMO : Time: 10: 41
Contract Na: Laboratory ID: - 0903S2A1
Instrument ID: Initial Cali. Date: 01/27/87
Minimum RF for SPCC is 0.030 . Maximum %D for CCC is 25X
Compound AVE RF RF(30) %2 D ccC SPCC
Phenol . . . « . « « « « o « = 1.703 1. 936 -13.7 »
bis¢(2~Chloroethyl)Ether . . . 1. 700 1.724 }-1. 4
2-Chlorophenal . e e e . 1. 338 1. 547 -0. 6
1,3-Dichlaorcbenzene e e . 1.772 1. 389 '10.3
1, 4-Dichlorobenzene . . . . - 1. 8246 T1.612 11.7 »
Benzyl Alcohel . . . . . 0. 931
i{,2-Dichlorobenzene . . . . - 1.737 1. 58 10.8
R-Methylphenol . . . . . . - 0.931 .
bis(2-Chloroisopropyl)Ether 1. 9SS 2. 280 -15. 6
A-Methylphenol . e e e e e 1. 333
N—Ngtroso-Di-n—Propqlaminc . 1.700 1. 527 -10.2 * »
Hexachloroethane . . 0. 897 0. 988 -10.1
"Nitrobenzene . . . . . - . - 0. 302 Q. 336 -46. 8
IsophoTone . . . . . . . 0. 969 0. 972 -0.3
2-Nitrophenol . . . . . 0. 207 0.214 -3. 4 »
2, 4-Dimethylphenol . 0. 313 0. 473 -31.1
Benzoic Acid . . . . . - . . . X 0.118 ’ .
bis(2-Chloroethoxy)Methane . Q. 303 0. 612 -21.7
. 2,4-Dichlorophencl . . . 0. 298 0. 272 8.7 *
1‘ 1,2,4-Trichlorcbenzane . Q. 336 0. 320 10.1
b Naphthalene . . . 1.013 1. 072 -3.6
4-Chloroaniline 0.179 . -
Hexachlorobutadiene 0. 236 0. 233 1.3 *
4-Chlaro~3—-Methylphenol 0. 373 0.414 -10. 4 *
2-Methylnaphthalene . . . 0.873
Hexachlorocyclopentadiene 0. 282 0. 280 -6.9 * *
2,4, 6=Trichlorophenal . . 0. 462 0. 376 18. 6 *
2,4, %5=Trichlorophensl . . . . X Q. 367
2—Chloronaphthalene . . . . . 1.311 1. 006 23.3
2-Nitroaniline . . . . . . . - 2 0. 422
Dimethyl Phthalate . 1. 317 1. 328 12.95
Acenaphthalene . 1. 807 1. 657 8.3
2, 6-Dinitrotoluene . . 0. 253 0. 238 9.3
4-Nitroaniline . . . . . . . . X Q. 093
Acenaphthene . e e e e e e 1. 190 1. 106 7.1 *
2, 4-Dinitraphenol . . . . . . X 0.113 0. 14Q -23.9 . »* *
RF(S50) - Raesponse Factar from daily standard file at
concentration indicated (350 total nanograms)
AVE RF — Avaerage Respanse Factaor from initial
calibration Form VI
%D - - - Percent Difference -
1 - — — Due ta low response analyze
at 80 total nanacgrams
CCC -~ - Calibration Check Compaounds (*)
SPCC — — System Performance Check Compounds (=)
Form VII




QUALITY CONTROL DATA SUMMARY
FOR ORGANIC ANALYSIS

ASSOCIATED SAMPLES: 3668, 3669, 3676

FRACTION: BNA's

A. TUNING (In chronological order)

B. INITIAL (5-POINT) CALIBRATION

C. CONTINUING CALIBRATION (In chronological order)

D. QC .SAMPLE

D-693




INITIAL CALIBRATION DATA
SEMIVOLATILE HSL COMPOUNOS
{PAGE 1)
CASE NO: 52%3 REGION: LAS ’ INSTRUMENT IO: HSA
CONTRACTOR: VERSAR ESMO CALIBRATION OATE: 91/27/87
CONTRACT NQ:

HINIMUNM AVE RF FOR SP#CC IS 9. 0509 HMAXINUM XRSO FOR CCC IS 3eX

LAGORATORY IO 0127S51AL ®127S3AL. VLI7S5AZ

P127S2AL 91275442 :
COMPOUNO . RF{29) RF(S3) RF{89) RF{129) RF(1438) ' AVE RF
PHENGL . . - « « o o« « = « « - $.727 1.839 1.613 1.4t0 1.S28 : 1. 7e3
BIS{Z—CHLOROETHYLIETHER . . . 1.82¢9 1,742 1.644  1.452 1.5382 1 1.799
A-CHLOROPHENCL . . . . . . . . 1.725 1. 618 1.453 g.4a1 1.455 : <.S38
1, 2=QICHLOROBENIENE . . . . . 1i.v38 1. 892 1,719 1.492 L.7e7 . 1.772
. 8=QICHLORCBENZENE . . . . . 2.947 1.843 1.789 1.798 1.722 ¢ 1.826
GENTYL ALCOHOL . . . . . . . - 9.952 @, 961 6.891 9.913 9,949 ! ©.93t
1, 2~CICHLOROBENZENE . . . . . 1.7&9 1.77s 1.79¢  1.4844 1.6838 ! 2,757
A-MEZTHYLPHENOL . . . . . « « «- ©.952 9. 761 .891 9. 912 6. 940 ! @.93%
BIS{2-CHLORCISAQPROPYLIETHER . 2.996 2.95% 1.849 1.914 1.849 : %, 955
A-RMETHYLPHENOL . . . . « « - o 1.509 1. 333 1.273 1.2¢4 1.255 ¢ 1,333
N-NITROSO-0I-N-PRAPYLAMINE . . 1.421 1. 428 1.478 1.992  1.871 ¢ 1.7ve
HEXACHLOROETHANE . . . . . . . 9,928 @ 9118 $.882 9.848 9.884 : 9,897
NITROBENZENE . . . . « « « o . 9.543 3.518 9.484 €.473  9.487 ¢ .52
ISOPHORANE . o « v o o = « o« o« 1.911. Q.953 9.9584 3.9468 9. 962 @ ©. 947
S-NITROPMENGL . . . . . . - . ®.198 9.2901 6. 295 9.218  9.215 ! ©.297
2, 4-QINETHYLPHENGOL . . . . . . 9.317 9.337 9.311  9.314  9.31a8 ! 9, 313
BENIOIC ACID . . . .« & « « o+ =« X 9. 197 9. 095 V177 9.999 :  9.113
8I5:{2-CHLOROETHOXYI)HETHANE . . 9.S3S R.897 90.493  9.493° 9.895 ! 9,593
2,4~0ICHLOROPHENGL . . . . . . @ 328 e.29% 8.27% e.293 €.292 ! 3.298
1.2, 8=TRICHLORGSENZENE . . . . ©.4a3 ©.353 9.353 9.336 w.335 : 9.358
NAPHTHALENE . . . . - - « - « 1.153 .1.e28 e.995 .. 9.951 9,947 I 1.915
4=CHLOROANILINE « o e » e s ; 9. 125 [ N X7 9, 182 9, 258 e.154 ¢ 3,177
MEXACHLOROBUTAQIENE . . . . . @ 254 e.278  ¢.2¢1 9. 228 L2290 1 9.334
a-CHLORO-3-METHYLPHENGL . . . 9.492 9. .3s8 ¥.37¢ 9.372 9.359 ¢ 9.375
S—HETHYLNAPHTHALENE . . . . . 1.948 9. 853 9. 841 e.81Y 9.816 : 2.87S
HEXACHLORQCYCLOPENTADIENE . . 9.252 9,239 9,239 9.287 9.391 ! 9.2s2
2.2, 5-TRICHLORGPHENOL . . . . 9.427  ©.435 9.429 €.491  9.558 ¢ 9.4562
2,3.5=-TRICHLCROPHENOL . . . . X 9.423  3.418  e.345 9.279 & 9. 1387
2-CHLORGNAPHTHALENE . . . . . 1.483 1. 285 1. 285 1. 251 1.253 ¢ 1,31t
2-NITROANILINE . . . . . . . . x 3. 351 .399 9,292 8,834 ! 9.422
OIAETHYL PHTHALATE . . . . . . 1.8é8 1. 474 1. 289 1.597 1.185¢ © 1.5%7
ACEMAPHNTHALENE . . . . . . . . 1.988 1.832 1. 899 1.5898 1.723 @ i 897
I-MITROANILINE . . . . . . .« . X 3. 139 9.984  9.9%49 9,117 I 9,993
ACENAPMTHENE . . . . . . . . . 1.518 1.299 1.273  @.%98 9.878 : 3. 19e
2.3=0INITROPHENOL . . . . . . X 9. 117 9.198 9.1:3  e.114 ! 9, 11)
A-NITROPHENOL . . . . . . . ., X 3. 129 9. 118 1.055 Q.12 ! 9.137?
DIBENIOFURAN . . . . . .« « - « =.323 1.872 1.3828 1.73s8 t.299 : s,8203 °

ASSPCNSE FACTOR (NUMBER IS THE ANQUNT OF NANQGRAMS)
AYE RF = AVERAGE RESPONSE FACTCR - *
. XRSD - - PERCENT RELATIVE STANOARD DEVTATION
CZC - - CALIBRATION CHECK COMPAUNOS (¥}
SFCC -~ - SYSTEM PERFORMANCE CHECK COMPQUNOS (¥%)
X = = = NOT DETECTABLE AT 2 NG
FORMN VI
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INITIAL CALIBRATION OATA
SENIVOLATILE HSL CONMPOUNDS

BEMID(BIFLUORANTHENE . . ., . . 1.53¢ 1. 448 1.55¢ 1.59% 1. 459
BENZC(KIFLUCGRANTHENE . . . . . 1. 954 1.321 1.492 1.518 1.433
GENTOCAIPYRENE . . . . . . .« & L. 347 1.188 1. 448 1. 219 1. 153
INGENG(t,Z.3-CO)PYRENE . . . . @.83a 3.762 3. 794 8. 507 8,597
DIIENT(A.H)ANTHRACENRE ., . . . Q. 841 e.733 3. 485 3.593 9. 626
SENMZD(G. H. LIPERYLENE . . . . . 1. 922 9. 744 3. 498 9. 586 .57
NITRCBENIENE-3S . . . . . . . 9. 801 9, 833 3, 744 9. 787 9. 918
S-FLUORGSBIPHENYL . . . . . . . 1.5354 1.387 1.288 1.255 1. 29
TERFHENYL-0L4 . . . . . . . . a, 7618 9, 474 ?. 762 9. 4627 0, 514
PHENOL=0S . . . . . . . « « =« 1.813 1. 839 1. 4553 1. 428 L. 429
Z-FLOUROPHENGL . . . . . . . . 1.439 1. 339 1.334 ° 3. .38¢ 1.47%
<. 32, 3~TRIBROMAOPHENOL . . . . . 3. 253 %, 114 LI+ 8 4 e, 193 9. 173

i.544
1.563
1. 209
@, 7348
9.70S
9,722
3, 797
1.358
@, 692
1.7t
1.4a93
@. 219

<PAGE 2)
CASE NO: 5203 REGION: LAS i INSTRUMENT TO: HSA
CONTRACTOR: VERSAR ESHQ CALIBRATION OATE: 01/27/87
CONTRACT NO:

MININUM AVE RF FOR SPCC IS Q. eS5@ MAXIMUM XRSD FOR CCC IS 3eX
LASQRATORY 10 01275141 0127S3A1 81Z7SS5AZ !

912752A1 31275442 :

COMPOUND RF(29) RF(S59) RAF{8) AF(179) RF(143) ! AVE RF
2, 2-GINITROTOLUENE . . . . . . ©.37¢ 9.38% @.3a7 9.31% ©.312 : 9.344
2. 4-0INITROTOLUENE . . . . . . :
OIETHYLPHTHALATE . . . . . . . 2.9§2 1.783 1.596 1 542 1.4B& : &.488
4-CHLOROPHENYL-PHENYLETHER . . €.B827 ©.744 @.726¢ 9.563 9.502 & ©.57%
FLUGRENE . . . . = « v « + . . 1.825 1.31S 1.286 $.177 1.19& 3 1,275
L-NITROANILINE . . ~ . . . « . X 0.118 9.130 2,035 9.979 ! 3. 097
4. 6~0INITRO-2-HETHYLPHENOL . . X 8.122  2.128  9.134  e.124 : 9.123
N-NITROSOOIPHENYLARINE . . . . ©.344 9.512 €.472 9.453 9.391 : 0,494
4-BRQMOPHENYL-PHENYLETHER . . 9.327 9.398 ¢.333 9.387 e.3ea ¢ . 314
HEXACHLORQBENZENE . . . . . . ©.455 9.359 ©.387 @.352 9.341 : @.373
PENTACHLOROPHENGL . . . . . . X 8.151 9.175 €.143 9.1S1 : 9.149
PHENANTHRENE . . . . . . . . . 1.318 1,211 1,253 1,423  1.961 : £.193
ANTHRACENE . . . . . ¢ o o o« =« 1. 384 1.149 1,223 1. 198 1.939 1.194
0I-N-BUTYLPHTHALATE . . . ., . 1.611 1.583 1.49e¢ 1.8652 1.5381 i 1.615
FLUGRANTHENE . . . . « . . - . 1.191 1,182 1,437 1.192 1.14@ ! 1228
PYRENE . . . » = = + « « « + . 1.788 1.4Z7 1.386 1.354 1.329 ! 1.449
SUTYLBENZYLPHMTHALATE . . . . . 9.799 9.89S ¢.7S7 9.492 9.73a8 : o.758
3. 3°~QICHLOROSENZIDINE . . . . @.@77 Q.973 @941 9.932 @.333 [ 0.5
BENZDC(A)ANTHRACENE . . . . . . 1.12¢ 1. 332 1.184 1.947 1. .;S’. H 1. 199
CHAYSENE . . . . . . . . . . . 1275 1.186 1.175 e.978% 1.8%e : 1.128
8IS (2-ETHYLHEXYL) PHTHALATE . . 1.941  1.992 1,993  1.973 1,942 : 1.972
OI-N-QCTYL PHTHALATE . . . . . 2.282 2.323 2.983 3.064 2.75d t 2.454

RESPONSE FACTOR (NUMBER IS THE AMOUNT OF NA_NOGRAHS)

AVE RF =~ AVERAGE RESPONSE FACTOR : - .
XA30 - - PERCENT RELATIVE STANOARD DEVIATION

€TC - - CALIBRATION CHECK COMPOUNOS (%) -

$PCC = - SYSTEM PERFORMANCE CHECK CONPOQUNOS (X#)

¥ =~ = = NOT DETECTASLE AT 22 NG

FQRM VI

v
-

CCCR
RSO SPCCXR
9.3

w T
99 b

[N
h o w

"
'
.

-
.

o o o e + »
paoy‘#ygaony-o»ay:‘mq

0 i .
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12.2
6.9
3.8
14. 8

3




Case No: D827 i Region:
Contractor: VERSAR ESMO

CONTINUING CALIBRATION CHECK
SEMIVOLATILE HSL COMPOUNDS
(Page 1)

Time:

Contract No:

Instrument ID: MS-A

Minimum RF for SPCC {s 0.050

Laboratory 1D:
Inttial Call.

Calibratton Date:  08/27/87

11.12
0827S2A1
Date: 01/27/87

Maximum %D for CCC is 25%

RF(5Q0) - Response Factar fram daily standard file at
concentration indicated (50 total nanograms)
AVE RF - Average Response Factor from {nitial’

callbrattion Form VI

"%4D - - - Percent Difference

X = = - Due to low response analyze
at 80 total nanograas

ccc Calidbration Check Campounds (w)

SPCC

D-696

System Performance Check Compounds (»¥)

Form VII

Compound AVE RF RF {50) L 0D CCcC SPCC
Phenol . . . . 1.703 1,853 -8.8 *
bis(z-Chloroethyl)Ether . .. 1.700 1.710 ) =0.6
2-Chlorophenol ., . . . . . . . 1.538 1.531 0.5
1,3-0tchlorobenzene . . . . . 1.772 1.602 9.6
1,4-0ichlorobenzene . . . . . 1.826 1.616 11.5 » ’
Benzyl Alcohol . . . . . . . . 0.931 :
1,2-0tchlorobenzene . . . . . 1.757 1.548 11.9
2-Methylphenol . . . . . 0.931
bis(z-Chlorolsopropyl)Ether . 1.955 2.038 -4.2
4-Methylphenol . . . . . . . 1.333 ’
N-Nttroso—ol-n-Propylamlne . . 1.700 1.524 10.4 *
Hexachloroethane . . . . . . . - 0,897 0. 955 -6.5
Niftrobenzene . . . . . . . . . 0.502 0.539 =7.4 .
Isapharone . . . . . .« « « W o+ 0.969 0. 989 -2.1
2-Nitrophenol . . . . . . . . Q. 207 0. 224 -8.2 . »
2,4-0Oi{methylphenol! . .- . . . . Q.313 0.540 -72.5°
Benzolc Acid . . . . . . . X 0.118
"bis(2- Chloroethoxy)netnane . . . 0.503 0.589 -17.1
2,4-0Otchloraphenol . . . . . . 0.298 0.293 1.7 »
1,2,4—Tr1chlorobenzene “ e e . 0.3586 0.331 7.0
Naphthalene . . . . . . . . . "1.015 1.073 -5.7
4-Chloroaniline . . . . . . . 0.179
Hexachlorobutadiene . . . . . 0.236 0. 260 -10.2 *
4-Chloro-3-Methylphenol . . . 0.375 O 441 -17.6 *
2-Methylnaphthalene . . . . 0.875
Hexacnlorocyclopentad1ene . . 0.262 0. 291 -11.1 LR
2,4,6-Trichlorophenol . . . . 0.462 0.396 14.3 »
2,4,5-Tricnlorophenol P 0.367
2-Chloronaphthalene . . . . . 1.311 1.034 21.1
2-Nitroanilitne . . . . . . . . X 0.422
Oimethyl Phthalate . . . . . . 1.517 1.342 11.5
Acenaphthalene ., . . . . . . . 1.807 1.627 10.0
2,86-Dinttrotoluene . . . . . . 0.263- -~ 0.239 9.1
3-Nitroanilipne . . . . . . . . x 0,093 '
Acenaphthene . . . . ... . . . 1.190Q 1.147 3.6 »
2,4-0tnitrophenol . . . . . . X 0.113 0. 155 -37.2 . * ¥



CONTINUING CALIBRATION-CHECK

SEMIVOLATILE HSL COMPOUNDS . .
. (Page 2) -

Case No: D827 Reglion: Calibration Date: '08/27/87

Contractor: VERSAR ESMO Tiae: 11:12

Cantract No: ; Laboratory ID: 0827S24al

Instrument ID: MS—A Inftial Calil. Date: 01/27/87

Minimum RF for SPCC {s 0.050 Maximum %D for CCC fs 2S%

Compound AVE RF RFE(50) 7 D cCcC SPCC

4-Nitrophenol . . . . . . . . X 0.370 0.302 18.4 * *

Dibenzofuran . . . . « =« + = 1.803

2,4-Dinitrotoluene . . . . . 0.344 0.372 y -8.1

Dtethylph:halate . . - . 1.686 1.688 -0.1

4-Chlorophenyli- phenylether .- . 0.676 0.571 15.5

Fluorene . . .. . e . 1.275 1.256 1.5

4-N1troanlllne .. I 0.097

4, G—Dlnitro—z-nethylphenol . . X 0.128 0.155 -21.1

N-Nltrosadlphenylamlne . . 0.494 0. 430 . 13.0 *

4-Bromephenyl-phenylether 0.316 0.285 9.8

Hexachlorobenzene . . . . . - 0.373 0.397 -8.4
_Pentacnloropnenol P 0.160 0.174 -8.8 *

Phenanthrene . . . . . . - 1.193 1.054 11.7

Anthracene . . e e . 1.194 1.038 13.1

Di-n -autylphthalate . e o 1.615 1.955 -21.1

Fluoranthene . e e e e e 1,228 1.2583 -2.0 *

Pyrene . . e s e e . 1.443 1.532 -5.7

Butylbenzylphthalate 0.758 0.911 -20.2

3,3’~-Dichlorobenzidine . 0.051 0.183 -258.8

Benzo(a)Anthracene 1.100 1.119 -1.7

Chrysene . . . 1.128 1.066 5.5

bls(Z-Ethylhexyl)Pntnalate . 1.072 1.221 =139

Di-n-0ctyl Phthalate . . . . 2.656 2.584 2.7 *

Benzo(b)fluoranthene . . . 1.564

Benzolk)fluoranthene . . . . . 1.568

Benzo(a)Pyrene . . e e e . 1.209 1,155 4.5 »*

Indeno(l,2,3- cd)Pyrene e e e e 0.701 0.813 -18.0

Didenz(a, h)Anthracene - . 0.705 0.511 27.5

Benzo(g,h,l)Perylene . - . 0.724 0.578 20.2

RF(5Q)

Respaonse Factor from dally standard flle at

concentration indicated (50 total nanograms)

AVE RF - Average Response Factor fronm initial
calibratlon Form VI

%D - - - Percent Difference

x =- = - Due to law response analyze

at 80 total nanograms

Calibration Check Compounds (»)

System Performance Check Compounds (#%)

ccc
sPCC

Form VII




GROUND-WATER ANALYSIS

JULY - SEPTEMBER 1987

LABORATORY BLANKS

. ORGANICS AND INORGANICS




3311-3314

Table B-1. QC Summary —- Laboratory Blanks
Water ng/L
Matrix: Units:
Parameter : Associated Samples : Qﬁantitation : Blank : Method %
(ESM ID RANGE) Limit Result
Alkalinity 3311-3314 1.0 IO 703
Chloride I3TT-3314 0.25 <0.25  325.3
-CyanideTot: 3311-3314 ' 0010 <0.010 ~ 335.2
.CyénideFre; 3311-3314 : TOTT— <oT0 4iZE
FTuorideic. 3311f33;4 : 1.6 —— 360.0
FToorIdeTse 3311-3314 ' 1.0 T 3902
 Sulfate 7T 3311-3314 ’ 2.0 <z 300.0
SeTFateTacs 3311-3314 ' 5.0 5T 5%
Calciumoi;; T3TT=3314 7,500 S0 2007
MagnesiumD;ss_ 3311-3314 : 0.§OQ : <0.500 : 200.7
sotissTumpiss  3ITI=3II4 : 1.00 T 2007
SoaTampiss 3311-3314 f 1.00 ~Tor 70007
SodToRTet ' T 2007

D-699



Table B-4. QC Summary —- Laboratory Blanks

Water ng/L
Matrix: Units:

Parameter : Associated samples : Quantitation : Blank : Method %

(ESM ID RANGE) Limit Result

AIKalinity 3315-3320 170 IO 303

Chioride 3315-3320 ) 0,25 .25 T 325.3
cyanideTot — 3315-3320 ' 00I0  <0.010 335.2
cyaniderTae 3315-3320 ' 9,010 <0.010 —1m
rluoride;c: 33153320 1.6 —~TE— 3000
FTerIdeTsE 3315-3320 : 170 T 32
SaTFaEe IC. 3315-3320 ' 7.0 T 30009
Sulfatefurb 3315-3320 ) 50 s TI7s
SaTciuaniss 3315-3320 TS0 <0530 2007
MagnesiumD;ss 3315-3320 . 0.500 : <0.500 : 200.7
Sotassiumbiss 33153370 ' 1,00 —Teo— 7007
SodTumbiss. 3315-3320 ' 1200 —<To0 o0
SOdiumTot.: 3315-3320 ' 1700 e 70T

- D=700




Table B-6.

QC Summary —-- Laboratory Blanks

Water mg/L
Matrix: Units:

Parameter : Associated Samples : Quantitation : Blank : Method #
' (ESM ID RANGE) Limit Result

AlKalinity 3327-3333 1.0 <T0 303
Chioride 3327-3333 ' .54 R P Sl v
Cyanidetot 3327-3333 T0.010  <0.010  335.2
Cyaniderree 3377-3333 ) TIT0— ~<00T0 —4izE
FToeridete 3327-3333 1.6 T — 3000
FTuorideIsE 3329-3333 1.0 T T2
SoTFats T Py e by T 3000
SaTFateTard 3327-3333 5.0 s I
Calciumbiss 3327-3333 ' 500 <0500 — 2007
WagnesiumDiss  3327-3333 ° TS0 <0500 2007
SoTSsSTuEDiss 33273333 . 1200 —ToT 7007
SoaTuEDTes. 7327-3333 1,00 —<ToT 7007
SoaToATeT 3327-3333 ' 1,00 =T 2007

D-701



Table B-7. QC Summary -— Laboratory Blanks

Water mg/L
Matrix: Units:

Parameter : Associated Samples : Quantitation : Blank : Method %

(ESM ID RANGE) Limit Result

Alkalinity 3334-3337 1.0 S 103

SRToride 3334-3337 : 0.25 v 32523
SyanTdsTot. 3334-3337 ' T <09T0 3352
Cyanidertee . 3334-3337 ' 0,010 <0.010 412§
FTaorIdetc. 3334-3337 —1% — =T 300.0
FTuorideTsE 3334-3337 ' 1.0 o a0z
STEEe IC 3334-3337 ' T <z o 3000
SuifdteTurg 3334-3337 5.0 — <5.0 —373 3
SaTciumpiss 3334-3337 ' T <0500 2007
MagnesiumDiss 3334-3337 . 0.500 . <0.500 : 200:7
Potassiumbiss  3334-3337 ' 1.00 ‘—<Toe 20007
SodTumbiss. 3334-3337 : 1.00 o 7007
SodToRToE 3334-3337 ’ 1700 o 70T

D-702 =




Table B-11. QC Summary -- Laboratory Blanks
Water mg/L

Matrix: Units:
Parameter : Associated Samples : Quant&tation : Blank : Method 3

(ESM ID RANGE) Limit Result
Alkalinity 3342-3345 1.0 <1.0 403
Chioride 3342-3345 ' 0,25 —oTs T T
CyanideTot: 3342-3345 . 0.010 : <0.010.: 335.2
CyanideFre; 3342-3345 : 0.010 : <0.010 : 412H
Fluo:ideIC:-A 3342-3345 ) 1.6 : <1.6 : 300.0
FTuorideTse 3342-3345 : 1.0 : IO —12
SulfatenIC: 3342-3345 ' 2.0 i <2.0 : 300.0
SaTEateTuts 3342-3345 ' 5.0 s 375
CalciumDis; 3342-3345 . 0.500 : <0.500 : 200.7
MagnesiumD;ss 3342-3345 : 0.500 : <0.500 : 200.7
PotassiumD;ss 3342-3345 : 1.00 : <1.00 : 200.7
SodiumDiss: 3342-3345 : 1.00 : <1.00 : 200.7
SodTaRToT 3342-3345 ' 100 5o —Zo07

D-703




Table B-13. QC Summary -- Laboratory Blanks

Water mg/L

‘Matrix: Units:

Parameter : Associated Samples : Quantitation : Blank : Method 3
(ESM ID RANGE) Limit Result
Alkalinity 3458-3465 1.0 <1.0 403
Chloride i 3458-3465 ' 1.4 T 3000
CyaRTdeTot. 3458-3465 ' Tol0 <00T0" 3352
Syanidertee 3458-3465 ) TIT0 <090~ iIZE
Fluori@eIC: 3458-3465 : 1.6 : <1.6 : 300.0
FluorideISé 3458-3465 : 1.0 : <1.0° : 340.2
Sulfate IC: 3458-3465 : g:O : 2.0 : 300.0
SulfateTurg 3458-3465 : 5.0 : <5.0 : 375.4
CalciumDis; 3458-3465 : 0.500. ; <0.500 : 200.7
MagnesiumD;ss - 3458-3465 : 0.500 : <0.500 : 200.7
PotassiumD;ss 3458-3465 ' 1.00 : <1.00 : 200.7
SodiumDiss: 3458-3465 . 1.00 : <1.00 : 200.7
SodiumTot : 3458-3465 : 1.00 : <1.00 : 200.7

“ D-704




Table B-16. QC Summary —- Laboratory Blanks
Water mg/L

Matrix: Units:
Parameter : Associated Samples : Quantitation : Blank : Method %

(ESM ID RANGE) Limit Result
Alkalinity 3482-3488 1.0 <1.0 403
Chloride : 3482-3488 . 0.25 . <0.25 . 325.3
CyanideTot. 3482-3488 ) 0.010 . <0.610 ’ 335.2
CyanideFre; 3482—3488 . 0.010 : <0.010 : 412H
FluorideIC: 3482-3488 - 1.6 :'<l.6 : 300.0
Fluoridelsé 3482-3488 . 1.0 : <1.0 : 340.2
Sulfate IC: 3482-3488 . 2.0 : <2.0 : 300.0
SaTEateTarh —3482-3488 .- 5.0 T I
Calciumbiss 3482-3488 ' 0.500 5500 2007
MagnesiumD;ss 3482-3488 . 0.500 : <0.500 : 200.7
PotassiumD;ss 3482-3488 : 1.00 : <1.00 é 200.7
SodiumDiss: 3482-3488 : 1.00 : <1.00 : 200.7
SodTuaTer 3482-3408 . 1.00 T 7007

D-705



Table B-18.

QC Summary -- Laboratory Blanks

Water
Matrix:

Units:

mng/L

Parameter : Associated Samples : Quantitation : Blank Method %
(ESM 1ID RANGE) ' Limit Result
AlRalinity 3527-3531 1.0 IO 703
SETeride 3527-3531 0,25 0,25 3253
cyanideTot 3527-3531 ' 0.010 <9010 335.2
CyanideFre; 3577-3531 ' G5.010 09T~ iiZE
FluorideIC:_ 35373531 1.6 TE 3600
FTesrIdeTsE 3527-3531 : 170 =T 3302
SaTEate IC. 3527-3531 : 770 2.0 300.0
SulfateTurb 3537-3531 ) 5.0 B3 i vi-pr
Calciumbiss 3527-3531 ' TS0 <T LS00 2007
FagnesiumDiss — 3527-3531 3,500 0,500~ 200.7
PotassiumD;ss 3527-3531 1.00 <1.00 200.7
SoaTuRDISS. 3527-3531 1700 1,00 7007
SodTomTor 3537-3531 1700 1,00 3007

D-706




Table B-20.

QC Summary -- Laboratory Blanks

Water mg/L

Matrix: Units:
Parameter : Associated Samples : Quantitation : Biank : Method 3%

(ESM ID RANGE) Limit Result
AlRalinity 35327-3544 170 1.0 303
CEToride 3532-3544 ' 9,25 Ry sl 1w
CyanideTot 3532-3544 ' ST U 0Te 3352
CyanideFree 3532-3544 ' 0010 <0.010 4128
Fluorideic 3532-3544 ' 126 "~ 300.0
FToorideTsE 3532-3544 ' 170 T 390.2
SoTFate 1T T3532-3544 ' 7.0 7T T 30070
SGTFateTarh 353223544 ' s 50— 37501
SsTciumbiss 3532-3544 ' 500 <0 500 2007
Wagnesiumbiss  3532-3544 ' 550 <0500 20007
FotassiumDiss  3532-3544 ' 1,00 —ToT 2007
SoaTemDIss 3532-3544 : 1,00 T 7007
SodiumTot 3532-3544 ’ 1.00 : <1.00 : 200.7

e

D-707



Table B-23. QC Summary -- Laboratory Blanks

Water mg/L
Matrix: Units:

Parameter : Associated Samples : Quantitation : Blank : Method %

(ESM ID RANGE) Limit Result
AIRalinity 3567-3577 1.0 IO 303
SRTorids 3567-3577 ’ 0.25 TX0.Z5 T 325.3
SanTdeTst T5E7o3577 00T <0010 3352
C?anideFre; 35673577 . SO ~<00T0" —IlE
FluorideIC: I567-3577 :. 176 T T T000
FToorideTsE 3567-3577 ' 1.0 T I
SuTfate IC 3567-3577 7.0 T 3000
- SulZateTurb 3567-3577 — 5.0 - 5.0 3754
ZaTeTumbiss 3567-3577 00— T S00 2007
MagnesiumD;ss 3567-35717 : 0.500 : <0.500 : 200.7
PotassiumD;ss 3567-3577 — 1.00 : <1.00 : 200.7
SodTumbIss I567-3577 : 1.00 T T00T
SodTemTor 3567-3577 ) 1,00 T 2007

D-708 ' | -




Table B-26. QC Summary —— Laboratory Blanks

Water mng/L
Matrix: Units:

Parameter : Associated Samples : Quantitation : Blank : Method &

(ESM ID RANGE) Limit Result

 AIRalinity 3584-3591 170 IO 703
ETorTde 3584-3591 ) 0.25 s T3
S7aRIgeTot ~3584-3591 ' SOT0— I 0To 3352
cyanidertae 3584-3591 ] ToTo— —<T0T0 — iiZE
FluorideiC 3564-3591 ' 176 ~XI6 300,09
FIGorideISE 3584-3591 ' 1.0 <TI0 " 340.2
. Sulfate I_._C,:. 3584-3591 ) 770 T —T00.0
SeTFateTurb 3584=3591 ' 5.0 s 3753
caTcTumpiss 3584-3591 ) SS90 <0500 2007
HagmesTumDiss 35843591 ' 9.500 —oTse 2007
SoTassiumbiss  3584-3591 ' T <T.00 2007
SoaTuEDIss. $584-3591 ' 1200 —TToe 2007
SodTamTor 3584-3591 : 1700 —ToT 2007

D-709




Table B-29. QC Summary —-- Laboratory Blanks

Water mg/L
Matrix: Units:

Parameter : Associated Samples : Quantitation : Blank : Method %

(ESM ID RANGE) Limit Result
AlXalinity 3617-3621 1.0 1.0 103
SRToride 3617-3621 ' .25 I 335
CyanideTot 3617-3621 %010 <0.010  335.2
éyanideFre; 3617-3621 ) eIl <00T0 ~ 4lZE
FTeoTidsic. —3817-3621 = 176 T 300
FTooTTdeTsE eTTeIT 0 T 2
SeTEaTe IC 3617-3621 : 770 "~ — 35009
. SoTfateTats 3617-3621 ' 5.0 s 3T
caTeTumbiss 3617-3621 ' TS0 —<T 500 2007
MagnesiumD;ss 3617-3621 . 0.500 : <0.500 : 200.7
PotassiumD;ss' 3617—3651 : 1.00 : <1.00 : 200.7
SoaTamDTss 3617-3621 : 1,00 T 2007
SoaTeRToE 36173621 ' 1.00 ~Tor— — 7007

D-710




Table B-31. QC Summary -- Laboratory Blanks

Water mng/L

Matrix: Units:
Parameter : Associated Samples . Quantitation : Blank : Method %

(ESM ID RANGE) Limit Result
ATKalinity 3622-3623,3626-3633 1.0 1.0 403
SrToTide ~3§72-3623,3626-3633 0,25 BT - vi v
SyanideTot ~3672-3623,3626-3633 T X00I0 33522
CyanideFree T§72-3623,3626-3633 T ~<0.0I0" —4LzE
ToSTIdSTe ~3622-3673,3626-3633 1.6 T 3000
FTosrIdeTsE 3622-3623,3626—3633: —T1.0 T —IE02

‘ <oTFste TC ~S672-3673,3626-3633 7.0 T 30000

sTFatoTurb 3672-3623,3626-3633 5.0 57— 3753
SaTSTombIss 3622-3613, 3526—3533' 3,500 0TS0 7007
Magne51umD;ss 3632-3623,3626- 3633 T500— <0500 ., 7007
SotasSiumDiss 3622-3623,3626- 3633 1.00 T 2007
SSdIGRDISS 3672-3623,3626- 3633 —1.00 10— 2007
SodiumTot 3622-3623,3626—3633 —1.00 —~Toe 2007

D-711




Table B-33. QC Summary -— Laboratory Blanks

Water . mg/L
Matrix: Units:

Parameter : Associated Samples : Quantitation : Blank : Method 3z

(ESM ID RANGE) Limit Result

ATksIinity 3648, 3666-3669 1.0 <T0 103
SFToride — — 3648, 3666-3669 7,35 T I3
cyanTdeTot — 3545, T866-3669 TIT—— <0 0I0 3352
cyaniderree 3648, 3666-3663 TTo— <o 0Te —4izE
FToorideic — 3648, 3666-3669 1.6 T 300
FToorTdeTse 3648, 3666-3669 1.0 T T IE0T
SoTEste I — 3648, 3666-3669 : 7.0 2T — 30000
SoTfsteTurb 3648, 3666-3689 570 s 3753
TeToRDIS. 3545 J666-365 TS0 X0 500" 2007
MagnesiumD;ss 3648, 3666—-3669 ’ 0.500 : <0.500 . 200.7
SSTSSSIoRDisc 3648, 3666-3669 1,00 —TTov 20007
SATSRDISS — 3548 36E6-I65T 1700 —~Too— 2007
SodToETor — 3645, 3666-3689 1700 —Toe 2007
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Table B-35. QC Summary —- Laboratory Blanks
Water mng/L
Matrix: Units:
Pacrameter : Associated Samples : Quantitation : Blank : Method 3
(ESM ID RANGE) Limit Result :
Alkalinity 3673-3616 1.0 <1.0 403
Chloride : 3673-36176 ' 0.25 : <0.25 : 325.3
CyanideTot: 3673-36176 ' 0.010 : <0.010 : 335.2
CyanideFree 3673-3676 ' TOT0— <0010 4L
Flaorideic 3673-3676 ' 1.6 T 3000
FTuoTideTs: 3673-3676 : 1.0 T 340.2
Sulfate IC: 3673-36176 : 2.0 : <2.0 : 300.0
' SulfateTuré 3673-36176 : 5.0 <5.6 : 375.4
CaTeTumbiss 3673-3676 ' 7500 <0500 20007
Magnesiumoiss 3673-3676 " 0.500 : <0.500 : 200.7
PotassiumD;ss 3673-3676 . 1.00 : <1.00 : 200.7
SodiumDiss: 3673-36176 : 1.00 : <1.00 : 200.7
SodiumTot : 3673-3616 : 1.00 : <1.00 200.7




Table B-37. QC Summary -- Laboratory Blanks
Water mg/L

Matrix: Units:
Parameter : Associated Samples : Quantitation : Blank : Method 2

(ESM ID RANGE) Limit Result
ATKalinity 3684-3689 1.0 IO 103
CEToriae 3684-3689 ’ 0.2 oI 35
CyanideTot 3684-3689 ' 0T oI 3352
CyanideFree 3684-3689 0T ~<00To —i1ZE
FluorideiC 3684-3689 ' 1.6 e 3000
FTuorideISE 3684-3689 ' 1.0 "~ 3
SoTEate IE 3684-3689 ' 7.0 B T T b
SSTFateTath 3684-3689 ' 5.0 s I3
caTeTombiss 3684-3689 ' TS00— X050 2007
MagnesiumD;ss 3684-3689 . 0.500 : <0.500 : 200.7
TotassiumDiss  3684-3689 ' 1,00 —To0 700.7
Sodiumbiss . 3684-3689 ' 1,00 T — 2007
SedTuRToT 3684-3689 ' 1,00 —<ToT — 7007
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Table B-39. QC Summary --— Laboratory Blanks

Water mg/L

Matrix: Units:
Parameter.: Associated samples : Quantitation : Blank : Method %

(ESM ID RANGE) Limit Result
Alkalinity 3690—3693/ 3715 1.0 <1.0 403
Chloride : 3690-3693, 3715 . 0.25 : <0.25 : 325.3
cYanideTét: 3690-3693, 3715 ) 0.010 : <0.010 : 335.2
CyanideFre; 3690-3693, 3715 ‘ "0.010 : <0.010 : 412H
FluorideIC: 3690-3693, 3715 . 1.6 : <1.6 : 300.0
Fluoridelsé 3690-3693, 3715 ) 1.0 : <1.0 : 340.2
sulfate IC: 369073693, 3715 : 2.0 : <2.0 : 300.0
SulfateTurg 3690-3693, 3715 ; 50 : 5.0 : 375.4
CalciumDis; 3690-3693, 3715 : 0.500 : <0.500 : 200.7
ﬁagnesiumD;ss 3690-3693, 3715 ‘ 0.500 : <0.500 : 200.7
SoTassiumbiss 3690-3693, 3715 1.00 T 2000
SOdiUmDiSS. 3690-3693, 3715 . 1.00 : <1.00 : 200.7

SodiumTot 3690-3693, 3715 1.00 <1.00 200.7
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Table B-40. QC Summary -— Laboratory Blanks
Water mg/L
Matrix: Units:
Parameter : Associated Samples : Quantitation : Blank : Method #
(ESM ID RANGE) Limit Result
Alkalinity 3742-3744 1.0 <T.0 103
RToride — 3742-3744 0,25 <0.25 3753
CymﬁdeTot: 3742-3744 ' 5T9T0 <0.010  335.2
CyandeFre; 3742-3744 ' 00 <0.010 4128
FTeeTdeTc. 3742-3744 ' 1.6 <T5 300.0
FTSeideTSE 3742-3744 ' 1.0 <10 340.2
STEEe I 3742-3744 ' 7.0 "~ 3009
SThteTars 3742-3744 — s 3753
CiTeTambTss 3742-3744 ' T ~XUIS00- 3007
Mignesigmpiss 37423744 T <0500 20007
PotassTumDiss 3742—3744 1.00 —Toe— 2007
SodTumpiss 3742-3744 ' 1,00 —Toe 7007
SodTomTer 3742-3744 . 1700 —<ToT— 7007
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Table C-1. Laboratory extraction blanks

ORGANICS ANALYSIS DATA SHEETS Page 1
versar Inc., ESM Operations

Semivolatile Compounds

CLIENT SAMPLE 1ID: ABLKO825 ABLK0901
BLANK BLANK

LAB SAMPLE ID: 08255WBA1 0901SWBAL
SAMPLE DATE: 08/25/87 09/01/87
EXTRACTION DATE: 08/25/87 09/01/87
ANALYS1S DATE: 08/27/87 09/03/87
FILE NAME: 0825SWBAl 0901SWBAL

INSTRUMENT ID: MS-A MS-A
MATRIX: WATER WATER
UNITS: uG/L uG/L

COMPOUNDS
Acenaphthalene < 10 + < 10
Acenaphthene < 10 < 10
" Anthracene < 10 < 10
Benzidine < 80 < 80
Benzo(a)Anthracene, < 10 < 10
Benzo(a)Pyrene < 10 < 10
Benzo(b+k)fluoranthenes < 10 < 10
Benzo(g,h,1)Perylene < 10 < 10
.4-Bromopnenyl-phenylether < 10 < 10
Butylbenzylphthalate < 10 < 10
4-Cnhloro-3-Methylphenol < 10 < 10
bis(2-Chloroethoxy)Methane < 10 .10
pis{2-Chloroethyl)Ether < 10 < 10
dis(2-Chloroisopropyl)Ether < 10 < 10
2-Chloronaphthalene < 10 < 10
2-Chlorophenal < 10 < 10
4-Chlorophenyl-phenylether < 10 <10
Chrysene < 10 < 10
Dt-n—-Butylphthalate < 10 < 10
Di-n-0ctyl Phthalate < 10 < 10
Dibenz(a,h)Anthracene < 10 < 10
1,2-Dichlorobenzene < 10 < 10
1,4-Dichlorobenzene < 10 < 10
1,3-Dtichlorobenzene < 10 < 10
3,3/-Dichlorobenzidine < 20 { 20
2,4-0ichlorophencl < 10 < 10
Diethylphthalate < 10 < 10
Dimethyl Phthalate < 10 < 10
2,4-Dimethylphenol < 10 < 10
4,6-Dtnitro—2-Methylphenol < 50 < 50
2,4-Dinitrophenol < 50 < 50
2,4-Dinitrotoluene < 10 < 10
2,6-Dinftrotoluene < 10 < 10
1,2-Diphenylhydrazine < 10 < 10
bis(2-Ethylhexyl)Phthalate < 10 < 10
Fluoranthene < 10 < 10
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Table C-1. Continued

ORGANICS ANALYSIS DATA SHEETS Page 2
Versar Inc., ESM QOperations

Semivolatile Compounds

CLIENT SAMPLE ID: ABLK0825 ABLX0S901
BLANK BLANK

LAB SAMPLE [D: 0825SWBALl 0901SWBAL
SAMPLE DATE: 08/25/87 09/01/87
EXTRACTION DATE: 08/25/87 08/01/87
ANALYSIS DATE: 08/27/87 09/03/87
FILE NAME: 0825SSWBAl 09S01SWBAl

INSTRUMENT 1ID: MS-A MS-A
MATRIX: WATER WATER
: UNITS: UG/L UG/L
COMPOQUNDS
Fluorene < 10 <10
Hexachlorobenzene < 10 < 10
Hexachlorobutadiene < 10 < 10
Hexachlorocyclopentadlene < 10 < 10
Hexachloroethane < 10 £ 10
Indeno(i,2,3-cd)Pyrene < 10 <10
lsophorone < 10 < 10
N-Nitroso-D{-n—-Propylamine < 10 < 10
N-Ni{trosodimethylamline <5 <5
N-Nitrosodiphenylamine < 10 < 10
Naphthalene < 10 < 10
Nitrobdbenzene < 10 < 10
4-Nitrophenoal < 50 < 50
2-Nitrophenol <. 10 < 10
Pentachlorophenol < 50 < 50
Phenanthrene < 10 < 10
Phenol < 10 < 10
Pyrene < 10 < 10
1,2,4-Trichlorobenzene { 10 <10
2,4,6-Trichlorophenol < 10 <10
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Tabfe C-3. Method blank summaries

Lab File ID: 0823SWEAL Lab Sample ID: 0823SWBAL
Date Extracted: ’ 08/23/897 Extraction:(SopF/Cané/Sonc)
Date Analyzed: 08/27/87 Time Analyzed: 1211
Matrix: (soil/water) WATER Lavel: (low/med) Low
Instrument ID: MS=a_
THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD:
H EPA H LAB H LAB H DATE H
! SAMPLE NO. ! SAMPLE 1D : FILE 1D ! ANALYZED |
H { : H '
01 1AMSTDO82S 1 082SMSTD { 0823MSTD ! 08/27/87 |
02iMW-15S t 3676 { BNA3676 i 08/27/87 |
03 | MWREP-13 {3869 i BNA36&? i 08s27/87
Q4 I RESIDENCE ! 3&48 { BNA3648 i 08/27/87 !
OS!RESIDENCEMS | 3&68MS { BNAJ&&8MS Vv 08/27/87
Q& {RESIDENCEMSD ! 3448MSD { BNAJ648MSD ¢ 08/27/87 !

1137

Low

MSD:

COMMENTS: LAB BLANK 8/23/87
“MS-A 35DEG(2 MIN) TO 300DEGC AT 13DEG/MIN
Lab File ID: Q901SWRAL . Lab Sample 1D: C901SWBAL _
Date Extractad: 09/Q91/87 Extractian: (SepF/Cant/Sonc)
Date Analyzad: © Q9/03/87 Time Analyzed:
Matrix: (socil/water) WATER Level: (low/med)
Instrument ID: MS—A
THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES., MS AND
! EPA { LAB t LAB H DATE
{ SAMPLE NGO, ! SAMPLE ID ! FILE ID. { ANALYZED
: H ! : !
01! AMSTDS01L | 0901MSTD ! 0901MSTD y 09/03/87
0QILEACHATE i 3717AE . { BNA3717AE ' 09/03/87
Q3 !LEACHATE 1 37178E { BNA3717BE ' 09/Q3/87
04 !REPLICATE ' 37146 } BNA3716 ! 09/03/87

COMMENTS:

ew wm b me e e se we

BNA LAB BLANK ED=9/1/87 FOR
MS—-A 3%DEG(2 MIN) TO J0O0DEG

D-

DALLES 3716-17
AT 10DEG/MIN
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GROUND-WATER ANALYSIS

JULY - SEPTEMBER 1987

SURROGATE SPIKE RESULTS

D-720




Table C-4.

Surrogate spike recoveries

: EPA i1 S1 ¢ S2 ! S3 ! S84 | S3I | S& IOTHER !TOT
! SAMPLE NQ. I(NBZ)*:(FBP)!!(TPH)*!(PHL)*:tzFP)*i(TBP)#: 1auT
H { H H i ! : : ja==
Q11 ABLKO823 V79 V70 YV 77 % &2 V7Y 4V T7 i O
02! AMSTD0O823 {91 ! 7T} 90 ! 87 ¢ 8 | 84 ! 1 0
03 iMW-—-13S {! 81 ¢+ B81 1 82 + 72 + 82 t 78 i i 0
Q4 I MWREP—-13 {t 97 ! 8% 4+ 83 { 40 V 34 | 47 i 1t o
O3 IRESIDENCE i 74 ¢} 73 ¢ B89 4 .33 ! 34 1t 61 | Y
O&I!RESIDENCEMS | B4 ! 84 |+ 87 { 74 | &4 1 61 | e}
O7!RESIDENCEMSD: 82 | 78 1 79 { 47 + 41 1 47 | I}
H ! H ' H H ] ! L
ac LIMITS
S1 (NBZ) = Nitrobenzene—d3 ( 35—114)
S2 (FBP) = 2-Fluorabiphenyl ( 43—-116)
S3 (TPH) = Terphenyl ( 33-141)
S4 (PHL) = Phenol—-d3 ( 10—94 )
S5 (2FP) = 2-Fluorgphenal ( 21-t00) °
S& (TBP) = 2,4, &~Tribromaphenol ( 10-123)
H EPA i St I S22 | 83 ¥ S84 | S | S& IQTHER !TOT
! SAMPLE NGQ. ((NBZ)#! (FBPI#! (TPHIBI(PHLIBI(IFP)#I(TBP)IH! HalVay
Q1 1ABLKQ901 1 81 T 64 | 101 ¢ 32 f %6 1 29 ! i1 0
02:AMSTD901 i1 8 71 1 96 | 82 ¢ 846 | 87 ¢ N e)
O3 iLEACHATE V70 1 62 1 &4 1 60 Y 69 1 61 LI e
Q4 I LEACHATE ! 72 4 70 1 &9t &2 4 70 1 70 ¢ e}
03 IREPLICATE 1 70 1 &8 | 39 + 339 { &7 { 73 i 0
: H H t ! i H H H
QC LIMITS
S1 (NBZ) = Nitrobenzene~d3 ( 35-114)
S2 (FBP) = 2~Fluatrabiphenyl ( 43-118)
S3 (TPH) = Terphenyl ( 33-141)
S4 (PHL) = Phenol-d3 ( 10-94 )
S3 (ZFP) = 2-Fluarophenol ( 21-100)
S& (TBP) = 2,4,6-Tribraomaphenol ( 10-123)
# Column to be used to flag recovery values

# Yaluyes

D Surrogatas diluted out

D-721

outside of contract required GC limits



GROUND-WATER ANALYSIS

JULY - SEPTEMBER 1987

MATRIX SPIKE/MATRIX SPIKE DUPLICATE
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Table C-2. Matrix spike (MS) and matrix spike duplicate
(MSD) recoveries: semivolatiles in groundwater

matrix

Sample No.: RESIDENCE

H { SPIKE H SAMPLE ' MS ' MS i GC 3
: ! ADDED 'CONCENTRATIONCONCENTRATION! X {LIMITS:
H COMPGUND + (ug/L) 1 (ug/L) H {ug/L) { REC #: REC.
i~ Phenol H 200 H 0 : 158 {79 12— 891!
i 2-Chloraphenol H 200 H o) H 137 V79 127-1231
i 1,4-Dichlorobenzene : 100 H o] H 7i.0 V 71 136 97!
i N-Nitrosa—di-n—-prop. (1)1 100 : 0 : 8.4 I 58 141 1168
! 1,2,4-Trichlorobenzene_: 100 H (o) H 69.6 + 70 1139 98:
" 4-Chloro—3—methylphenol! 200 : o] H 182 91 1123 97
! Acenaphthene H 100 : 0 H 79.6 } 80 i46-118!
" 4=Nitrophenol ! =200 t o] H 220 } 110 #1110~ 80!
! 2,4-Dinitrotoluene ' 100 t (o} H 84.8 | B3 i124- 96!
! "Pentachlorophenocl H 200 ' o] H 108 ! 54 | 9-103!
{ Pyrene H 100 ! o] H 81.2 | 81 1256-127!
’ . 1] 1] » 1) .
; ! SPIKE ' MSD ! MSD ' H
: ! ADDED {CONCENTRATION! Z DA 7 GC LIMITS ¢
! COMPOUND ! (ug/L) : (ug/L) ! REC #! RPD #! RPD ! REC. !
* ' 1, . 1 » ? L]
i Phenol H 200 H 101 H 51 ! 44 »! 42 12— 89}
! 2=<Chlorophenol H 200 H 104 H 52 ¢ 41 =} 40 127-123:
i 1,4-Dichlorobenzene H 100 : 4.2 b4 ! 10 } 28 136 97
! N-Nitroso—di-n-prop. (1)1 100 H 77.6 + 78 )} =13  38- 141 116}
! 1,2,4=Trichlorobenzene_! 100 H 71.0 ! 71 1 =2 ¢ 28 39 98!
! 4-Chloro~3-methylphencl) 200 t 147 V74 21 1 42 123 97
! Acenaphthene H 100 : 79.0 79 ¢ 1 1 31 i146-118:
! 4-Nitrophenol H 200 H 184 P92 % 18 ! 50 110- BO!
! 2:4=-Dinitrotoluene d 100 : 100 ! 100 *; —-16 1 38 i24— 96
! Pentachloraophencl H 200 ' 95.8  48. { 12 ¢ 50 1 9-103:
! Pyrene H 100 : 0.2 90 ! -11 ! 31 126-127:
. t 1 ’ ] 3

(1) N-Nitroso—di-n—propylamine

# Column to be used to flag recovery and RPD values with an asterisk

*+ Values outside of GC limits

RPD: 2 out of _11 outside limits
Spike Recovery: 3 out of _32 outside limits

COMMENTS: BNA 34648 RESIDENCE WELL S-8/19/87 E-8/23/87
MS—A 35DEC(2 MIN) TO 300DEC AT 13DEQ/MIN
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GROUND-WATER ANALYSIS

JULY - SEPTEMBER 1987

CALIBRATION CURVE STANDARDS - INORGANICS
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Table B-42. Concentration of Calibration Curve Standards

Parameter - : Method . Standard Concentration : Units
Fluoride 300.0 1.0 mg/L
Fluoride ’ 300.0 ) 5.0 Ty
Fluoride : 300.0 . 10 :_ ng/L
Fluoride : 300.0 : 20 : mg/L
Fluoride — 340.2 . 0.10 : mg/L
Fluoride : 340.2 . 1.0 - mg/L
Fluoride 3 340.2 e 10 -' e T
.- Fluoride : 340.2 ) ' 50 : =g/L
Fluoride : 340.2 : 100 —agT
FTooride | 340.2 750 T
Fluoride ' 3302 500 et
Fluoride . 330,27 1000 T
Sulfate : 300.0 . 1.0 : mg/L
Sulfate : 300.0 . 5.0 : mg/L
Sulfate : 300.0 . 10 : mg/L

Sulfate 300.0 20 ng/L




Table B-42. Continued

Parameter : Method . : Standard Concentration : Units
Sulfate 375.4 5.0 mg/L
Sulfate ' 3754 10 g/t
Sulfate : 375.4 : 15 : mg/L
Sulfate : 375.4 : L g/t
Sulfate’ : 375.4 : 25 ' : mg/L
Sulfate : 375.4 : 30 : mg/L
Sulfate : 375.4 : 35 ] : mg/L
Sulfate : 375.4 : 40 ' — mg/L
Total Cyanide EEi 2.5 : ug/stmL.'
Total Cyanide : 335.2 : 12.5 : ug/250mL
Total Cyanide : 335.2 : 50 : ug/250mL
Total Cyanide 335.2 ' | 100 ' —557750mE
Total Cyanide : 335.2 : 200 : ug/250mL
Free Cyanide : 412H : 2.5 : ug/250mL
Free Cyanide : 412H : 12.5 : ug/250mL
Free Cyanide : 412H : ' 50 : ug/250mL
Free Cyanide : 412H : 100 : ug/250mL
Free Cyanide : 412H : 200 : ug/250mL




Table B-42. Continued

Parameter : Method : Standard Concentration : Units
Calcium 200.7 ' 100 . ng/L
Magnesium . 200.7 . 100 : mg/L
Potassium ' 200.7 ) 50 : mg/L
Sodium ' 60,7 750 —oT
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GROUND-WATER ANALYSIS

JULY - SEPTEMBER 1987

INITIAL AND CONTINUING CALIBRATION VERIFICATION

INORGANICS
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Table B-43. 1Initial and Continuing Calibration Verification

Associated Samples see footnotes mg/L
(ESM ID RANGE): Units:
Paraﬁeter T Initial Calibration :: Continuing Calibration
True : Amount : (a) True : Amount : (a)
:: Value Found %R :: Value Found 3R
Calcium(b) 10 10.3 103 10 10.2 102
Calcium(c):. o 103 o — T — 13 "—173
STeTEEd] T 0T T I —T5r 102
Calciuﬁ(e):: i vl v e v e U —iv3
Calcium(f):: T T T T PR
. SaTeTaE(ey T IO — Tz 1o T 19 s T
| ST 10 Tz 102 e 3
Calcium(i)::_ VR v b e v i v : PRy
Saleim(y) 10 —Tr T T T
Calcium(k):: T ~10.0 110 _:: T Py
R rrem i v e v o v v e Do
Calcium(m):: T e 10 T 103 1753
Calcium(n):: T T d I 10— 103 "—173
Calcium(o):: T I0d —Ti . 10— 1033 —173
Calcium(p):: U v e v e Y —159
S Tetomlg) T T4 Tod— 10 g 53
Calcium(r):: T TI0.3 103 V13 10,2 102
Calcium(s):: T T3 gy T 03 103
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Table B—-43. Continued

parameter :: Initial Calibration :: Continuing Calibration

True : Amount : (a) True : Amount : (a)
:: Value Found 3R :: Value Found %R

calcium(t) 10 3.9 59 10 5.8 58
ETeTemta] —I0 9.9 99 10 —Trs —Tos
B rETroy 2 s /i v b s v na 1 —ToT T3
STeroaty) —T0 10, 10T 10 —rr 103
Sieoa(xy 10 10T 10T 10 — s —Tes
GleToR(yy 10 1.1 10T 10 —rs TS

(a) %R = [(true value - amount found)/true value] x 100
Control limits = 90-110%

(b) Samples 3311-3312

Samples 3313-3314

Samples 3315-3320

Samples 3327

Samples 3328-3331

Samples 3332-3334, 3337

Samples 3335 _

Samples 3342-3345, 3358-3359

Samples 3460-3465, 3482

Samples 3482-3485

Samples 3486-3488

Samples 3527-3532

Samples 3533-3540

Samples 3540-3544

Samples 3567-3572

Samples 3573-3577

Samples 3584-3589

-Samples 3590-3591, 3617-3619

Samples 3620-3623, 3626-3627

Samples 3628-3633

Samples 3648, 3666-3668, 3673-3675, 3684

Samples 3668, 3684-3687

Samples 3668-3693, 3715

Samples 3742-3743

~—~ o~
[a 9}
—

MY ECE U ,AQTYUODHHENFWUPEDO MO
Nl Wl Nt Vsl Nl Nkt Nt it sl sV’ il Vs ;N Vagt® el Vsl Sl Vvt  Vget® s
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Table B-44. Initial and Continuing Calibration Verification

Associated Samples see footnotes

(ESM ID RANGE):

mg/L
Units:

Parameter ::

Initial Calibration

Continuing Calibration

True : Amount : (a) True + Amount : (a)
:: Value Found $R :: Value Found 3R

Magnesium(b) 10 10.7 107 10 10.4 104
FegmesTum{c) 10 10.7 107 B 10,8 108
Wagmesium(d)” 10 10.6 —ee— 10 —rs T8
Magnesium(;; 10 : 10.6 106 o 10 : 10.6 : 106
Magnesium(; T —Tos —T05 o 5.7 57
Magnesium(;; 10 : 10.6 106 o 10 9.4 94
WagmesTum(h) ™ 10 —Toe —Tee 10 T 5
Magnesium(;i 10 . 10.2 102 10 10.1 : 101
Magnesium(::j; 10 T T T 99 CE
Magnesium(;; 10 .. 10.2 102 o 10 10.2 : 102
Magnesium(i; 10 : 10.2 102 o 10 : 10.2 102
Magnesium(;; 10 : 10.9 109 o 10 11.0 : 110
Magnesium(gi 10 . 10.4 104 H 10 : 10.5 : 105
Magnesium(é; 10 . 10.9 - 109 : 10 10.9 109
Magnesium(;; 10 ' 10.9 109 : 10 10.5 : 105
Magnesium(%; 10 : 10.9 : 109 o 10 10.6 106
Magnesium(;; 10 : 10.5 : 105 o 10 : 10.7 : 107
) . 71035 B 10 10.9 109

Magnesium(s) 10 10.5
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Table B-44. Continued
Parameter Initial Calibration =:: Continuing Calibration
' True : Amount : (a) True : Amount (a)

:: Value Found 3R :: Value Found %R
Magnesium(t) 10 - 10.1 101 10 10.2 102
FagnesTum(u) 10 ToT 10T 10 10,6 106
1Magnesium(;; 10 10.3 : 103 .f 10. 10.4 104
Magnesium(;; T T3 103 10 16.6 106
' Wagmesioalx) 10 — 1o 10 166 106

0 10 : . H 10.4 104

‘Magnesium(y)

T3 103 10

(a) %R = [(true value - amount found)/true value] x 100
limits = 90-110%

Control
(b) Samples
(c) Samples
(d) samples
(e) Sample
(£) Samples
(g) Samples
Sample
Samples
Samples
Samples
Samples
Samples
Samples
Samples
Samples
Samples
Samples
Samples
Samples
Samples
Samples
Samples
Samples
Samples

=

P
L, e

AAAAA’\AAAA’\’\AA
NXEdegerTunrQUOD OB B -
Vvvvvvvvvvvvvvvvv

3311-3312
3313-3314
3315-3320
3327
3328-3331
3332-3334,
3335 :
3342-3345,
3460-3465
3482-3485
3486-3488
3527-3532
3533-3540
3540-3544"
3567-3572
3573-3577
3584-3589

'3590-3591,

3620-3623,
3628-3633

3337

3458-3459

3617-3619
3626-3627

3648, 3666-3668, 3673-3675, 3684
3668, 3684-3687 .

3688-3693,
3742-3743

3715
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Table B-45.

Initial and Continuing Calibration Verification

Associated Samples see footnotes
(ESM ID RANGE):

mng/L

Units:

Parameter ::

Initial Calibration

Continuing Calibration

True : Amount : (a) True : Amount : (a)
:: Value Found %R :: Value Found %R

Potassium(b) 10 10.7 107 10 10.4 104
Sstassiomic) 10— I10.0 100 - 10 —1o T —Tot
SotassTom(d) 0 10,0 100 e
Fotassiuml{e) 10 10,0 100 10 —r 0
SotassTom(s) 10 T T T T0.5 T I09
sotassTanle) 10 — T T T —Te0 100
SsTassTuE(h) IO~ T0.3 g T T 104
Potsssium(i) 10 9.8 98 10 —Tooo T
SstassTam(y)T0 9.8 98 3 38
Potassium(;; 10 : 9.8 : 98 o 10 : 10.1 101
Potassium(:; 10 9.8 : 98 o 10 : 10.4 104
SotassTaEtm  T0 e — — T 3% 9%
Potassium(;; 10 : 9.6 : 56 o 10 5.8 : 98
Sotassiumle) 10— 9.6 96 10 —73 CE
Potassium(;; 10 : 9.6 . 96 o 10 : 10.0 100
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_ Table B-45. Continued
Parameter :: Initial Calibration =:: .Continuing Calibration
True : Amount : . (a) True : Amount : (a)

:: Value Found %R 12 Value Found %R-
Potassium(q) 10 9.7 97 10 9.9 99
Potassium(r) 10 9.7 97 10 9.6 96
Potassium(s) 10 9.7 97 10 9.7 917
Potassium(t) 9.7 97 : 10 9.6 96

[s1)

Control
Samples
Samples
Samples
Samples
Samples
Samples
Samples
Samples
Samples
Samples
Samples
Samples
Samples
Samples
Samples
Samples
Samples
Samples
Samples

oo

P T R e e e el o I Il ann ]

QT 08 H HFWUE TG MO
e S S’ e’ Nt s et et Mt N e Nt S St St Nt

~—~~

$R = [(true value

limits = 90-110%
3311-3314
3315-3320
3327-3331
3332-3337
3342-3345,
3460-3465,
3483-3488
3527-3534
3535-3541
3542-3544,
3570-3577
3584-3589
3590-3591,
3622-3623,
3631-3633

3482

3648, 3666-3668, 3673-3675

3684-3689
3668, 3690-3693,
3742-3743 '

- amount

3358-3358

3567-3569

3617-3621
3626-3630

3715

D-734 .

found)/true value] x 100




Table B-46.

Initial and Continuing Calibration Verification

Associated Samples see footnotes
(ESM ID RANGE):

mg/L
Units:

Parameter

Initial Calibration

Continuing Calibration

True : Amount : (a) True : Amount {(a)

Value Found 3R :: Value Found 3R
Sodiun (D) 50 57.3 105 50 50,38 101
 SodTmm(eT IO T T T0 10 T —I0T
Sediem(d — 10— T I0.T T 10 T oI
T reT e i s i o wel v  mi v e i v b ael v
SsaTeR(E T T —T09. 05— 10 05 0%
SeaTeR(g . T D09 T 109 T T I0.e 106
Trrre-ynaii v e v -l vyt v 10.7 107
T ErY e v e v b Rl v - v 05 108
SedTeR(3T 10 T I05 IS 1o 5T 107
SeaTmRTRT I 107 o7 1o 10,7 107
Seatom(I~ — 10 — 1 19 —T3 10.7 107
Seatum(m IO T T 10— 108 108
Scdium(n) : 10 10.7 : 107 o 10 11.0 110
Sodtum(o]  — 10 T T I 10 103
SedTeRE. T oS T 109 19 T 102
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Table B-46. Continued

Parameter :: Initial Calibration Continuing Calibration

amount found)/true value] x 100 .

~ True : Amount (a) True : Amount (a)

: Value Found 3R :: Value Found $R
Sodium(qg) 10 10.9 109 10 10.0 100
Sodium(r) 10 iO.9 109 10 : 9.9 : 99
soaTmR(sT 10 10.9 109 T 108 108
Sodium(t) 10 10.9 : 109 : 10 : 11.0 110 ‘
Sodium(u) : 10 10.9 109 : 10 : 10.6 106
Sodium(v) : i0 : 10.9 109 : 10 - 10.7 107
Sodium(w) : 10 10.9 109 10 - : 10.6 106

(a) 3R = [(true value -

Control limits = 90-110% .
(b) Samples 3311-3314
(c) Samples 3315-3320
(d) Samples 3327-3332
(e) Samples 3332-3337 .
(f) Samples 3342-3345, 3458
(g) Samples 3459-3462
(h) Samples 3463-3465
(i) Samples 3482-3485
(j) Samples 3486-3488
(k) Samples 3527-3532
(1) Samples 3533-3539
(m) Samples 3540-3544
(n) Samples 3567-3571
(o) ‘Samples 3572-3577
(p) Samples 3584-3590
(q) samples 3591, 3617-3621
(r) Samples 3622-3623, 3626-3628
(s) Samples 3628-3633
(t) Samples 3648, 3666-3668
(u) Samples 3673-3675, 3684-3686
(v) Samples 3687-3693, 3715
(w) Samples 3691, 3742-3743
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Table B-47. 1Initial and Continuing Calibration Verification

Associated Samples see footnotes ng/L
(ESM ID RANGE): Units:

Parameter :: Initial Calibration :: Continuing Calibration

True : Amount : (a) True : Amount : (a)
:: Value Found $R :: Value Found %R

SodiumTot(b) 1.50 162 108 5.0 5.62 107
SSITERTSE(e) TS0 T I6T T Tes . — 90— 9.7 108
SodTeETot(d) TS0 :_ TES 03— 9T F5d 9
SSITERTOI) TS T TS T T0T . S0 eI T Io
SodTuRTot(£) 5.0 —y T TS0 9T I
. SoaToETOEa) T 935 D04 TS0 39T IIo
| SedTERTOT(L) 90— — 935 104 _ Ve 7 108
SodiumTot(;; 9.0 : 9.35 : 104 H 9;0 : 9.39 : 104
SodTeRTet(S) 90— 935 104 Ve s o1
SSdTeRTOER )T T Y35~ DT TS0 — 355 TI0%
SoaTERTOT(1) 28 Ty TS0 91z Tol
SodTaRTot(n) 23 ey Tl v - e e
SodTenTot(n) 25 —rT— s TS s 3T TS
SSdTERTSEe S T 9ST 106~ — I 108
SoaTeRTot(p) 90— — 95T 106 e T s T

. .
. e - - L .
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Table B-47. Continued

Parameter :: Initial Calibration :: Continuing Calibration
True : Amount : (a) True + Amount : (a)

:: Value Found 3R :: Value Found %R
SodiumTot(q) 9.0 .57 106 5.0 3,18 102
SSaTEETe(L) 90— 938 104 V37 153
SITETSE(L) 90— 938 104 10 9.5 95
SodTuRToT(t) §0 — 9,38 104 9.0 .47 105
TTrr T Tl v mei -y e B A =

(a) %R = [(true value - amount found)/true value] x 100

Control limits = 90-110%
Samples 3311-3314 '
Samples 3315-3320

Samples 3327-3328, 3330-3331, 3333
Samples 3329, 3332

Samples 3334-3337

Samples 3342-3345

Samples 3458-3462 _ -
Samples 3463-3465, 3482-3484
Samples 3485-3488

Samples 3527-3531

Samples 3532-3535, 3537-3538
Samples 3536, 3539-3544
Samples 3567-3577

Samples 3584-3590

Samples 3591, 3617-3623, 3626-3630
Samples -3631-3633

Samples 3648, 3666-3668, 3673
Samples 3674-3675, 3684-3688
Samples 3689-3693, 3715
Samples 3742-3743

P e e e e e e W e Tt e e e T T I o B o B B o M ]
CaonnNOOPDHEPRFUHDIAMDD ALO DO
Tt N Nt Vsl i sl el Ve g sl Vsl Sl Vael Mg N Nl it Nl St St
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Table B-48. Initial and Continuing Calibration Verification

Associated Samples see footnotes mg/L
(ESM ID RANGE): Units:
Parameter :: Initial Calibration :: Continuing Calibration
True + Amount : (a) True :« Amount : (a)
:+: Value Found = %R 1 Value Found %R

FTuoride(b) 5.0 1.8 36 570 5.0 160
TsrEels) 50— T® - 96~ 50 4.8 3
FTSoride(d) — 510 T R v e T
Tooridels) — 50— 45 9% Ve 93
FTSeTIds(E) — 50— — 5.3 106 T T,
FTeeride(g) — 0 53 106 50 —T
Tt - pe Eais-ve: Tt v - e i ve S P
FToeTIde(D) — 50— dE 9% e
FToorideS) — 50 4.5 96 e T
FToerTaek) — 59— 5.1 102 Ve 153
FToerTae(l) — S0 — — 5.T 102 s 53 —IGG
ToerEem) — 50— — iT T 9 50 4.3 —23
Fluoride(n;: 5.0 4.7 94 B 5.0 : 5.1 : 102
FTGorides) — 50 485 96 e e 2
FTooTTderg) ~ 500 e s T 9
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Table B-48. Continued

Associated Samples see footnotes mg/L
(ESM ID RANGE): Units:
Parameter :: Initial Calibration :: Continuing Calibration
True s+ Amount : (a) True + Amount : (a)
:: Value Found -~ %R :: Value Found %R
Fluoride(q) 5.0 4.6 92 5.0 4.6 92
Fluoride(r;: 5.0 : 5.3 :- 106 o 5.0 : 5.3 : 106
FTSsTide(s) — 59 53 106~ 5.0 —e— 15
FTeSTIE(E ST 53— 106 50 T s
ToerIde, S0 53 I 50 5. —T0s
Fluoride(v) — 5.0 5.3 106 Vs T
TeerTaee) 50— 50 100 Ve s 100
FToorTae) — 0 T 5.0 o s 3 I
FTooridey) 50— 4.9 98 e 53
TR ST T9 9 50 —— 93
TR GL T T 9 — 95— 5 51 —157
Fluoride(bg; —— —F 7 T — 50— — 53 108
FToorTasice) 50— — 5.4 108 e 53
TeTEeEd S 5 s 5.0 —— o3
S ETTTETTY (i Ba-or i s vy el v —3
STooriderEf) 0 51 102 e
Flooridegg) 50— 47 94 e 50

D-740 |




Table B-48. Continued

3R = [(true value - amount found)/true value] x 100

.
’
P e e T R e R e T e W M W W T M e}

(a)
Control limits = 90-110%
b) Samples 3313
c) Samples.3311-3312, 3314
d) Samples 3315-3318
e) Samples 3319
f) samples 3327-3330
g) Samples 3331-3334
h) Samples 3335-3337
i) Samples 3342-3344
j) Samples 3345
k) Samples 3458-3461, 3483, 3487-3488
1) Samples 3462-3463
m) Samples 3464-3465, 3482, 3484-3485
n) Samples 3463, 3485-3486 '
o) Samples 3463, 3485, 3527-3528
p) Samples 3528-3531, 3533
q) Samples 3532, 3534-3535
r) Samples 3536-3540
s) Samples 3541-3543
t) Samples 3543-3544, 3567-3568
u) Samples 3568-3570
(v) Samples 3571-3573
(w) Samples 3574-3577, 3584-3585
(x) Samples 3586-3591 .
"(y) Samples 3595-3596, 3610
(z) Samples 3617-3621 .
(aa) Samples 3622-3623, 3626, 3632-3633
(bb) Samples 3532, 3536, 3627, 3629-3630,
(cc) Samples 3628, 3631, 3648, 3666, 3668, 3674-3674
(dd) samples 3675, 3684-3685
(ee) Samples 3673-3675, 3668, 3691
(ff) Samples 3668, 3684-3687 .
(gg) Samples 3688-3690, 3715, 3742-3743

3692-3693,
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rTable B-49. 1Initial and Continuing Calibration Verification

Associated Samples see footnotes mg/L

(ESM 1ID RANGE) : ’ Units:
Parameter :: Initial Calibration :: Continuing Calibration

_ True : Amount : (a) True : Amount : (a)

:: Value Found %R :: Value Found %R
FTuoride(B) 1.0 108 108 170 106 106
ToerideTe) —T0 .08 108 Vg — 108 106
ToerTaed) —T0 - 0.97 97 Ve %
FToorideTs) — IO f_ T T T T 092 —z
eorraeE) T 09T 97 Ve 530 90
Fluoride(g;: o 097 g 90 —3
Tosride(h) IO 096 e— —To— —0.54 —33
esriae) T 096 96 B 1.0 —sr 59
Fluoride(j;: —— s 9 10 T oI
T2 -7 ¢ s M we i DT R TV Ve T ol
eerEEI) T 099 99 e
Fluoride(m;: 1.0 : l.IO : 100 o 1.0 : 0.95 : 95
TeerEER) T 1.0 100 e 5
Fluoride(o;: 1.0 : 1.0 . 100 o 1.0 : 0.94 : 94
ToorIdep) IO T — — T 092 —3
TTooriderq) —I.0 s [T e e T —3
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Table B-49.

Continued

V)

[N NI I P W D L e e e

%R = [(true value - amount found)/true value] x 100
limits = 90-110%
3311-3314

Control

Samples
Samples
Samples
Samples
Samples
Samples
Samples
Samples
Samples
Samples
Samples
Samples
Samples
Samples
Samples

3315-3320
3327-3334
3335-3337,
3458-3464

3342-3345

3465, 3482-3488

3527-3534
3535-3542
3543-3544,
3573-3577
3584-3590

3567-3572

3591, 3617-3621, 3627

3622-3626,
3632-3633,
3685-3689

3690-3693,

3628-3631, 3668

3648, 3666-3667, 3673-3675,

3715, 3742-3743

D-743
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Table B-50. Initial and Continuing Calibration Verification

Associated Samples see footnotes mg/L
(ESM ID RANGE): : Units:
Parameter ::. Initial Calibration :: Continuing Calibration
True : Amount : (a) True : Amount : {a)
:: Value Found %R :: Value Found SR
Sulfate(b) 5.0 4.7 94 5.0 4.8 96
Sulfate(c):- 5.0 . 4.7 ) 94 o 5.0 : 4.6 : 92
e m Yy -y ias-ve ey w1 Ve 3
STERTEE] — S0 A9 s — 73 38
STFIEs(E] — S0 — 5.5 110 5.0 — T2
seTfaEe(s) ~ 59 55 10 5.0 4.9 98
=TFte(n] 50 5.5 110 5.0 — e
s i v e v T i I - 5
SSIEsTey S0 4§35 T s — T 5%
STFEEEN] TS0 52 —1o3 Ve 0%
SoIFaEe(l] — 509 5.2 104 V7 — 108
Sulfate(m):: e — 4T 94 —— T —3
STETeR) S 47 94 Ve 3
STFats(e) 50— T 4.7 94 Ve T2
SeIEEEepT 50 4.7 94 5.0 —T 5

D-744




Table B-50.

Continued

Parameter

Initial Calibration

(a)

True
:: Value

Continuing Calibration
Amount
Found

(a)

%R

Sulfate(q)

102

5.0

5.1

102

Sulfate(r)

102

5.0

102

Sulfate(s)

102

94

Sulfate(t)

102

104

Sulfate(u)

98

Sulfate(v)

94

Sulfate(w).

94

Sulfate(x)

58

Sulfate(y)

98

98

Sulfate(z)

98

104

Sulfate(aa)

93

90

Sulfate(bb)

98

96

Sulfate(cc)

98

100

Sulfate(dd)

98

94

Sulfate(ee)

98

58
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Table B-50. Continued

(a)

—_—— o~
Hho oo
— et S St

o = R SR G SN Sl lye v a

e~~~
e liio Bye)
R

(r)
(s)
(t)
(u)
(v)
(w)
(x)
(y)

(z) -

(aa)
(bb)
(cc)
(dd)
(ee)

3R = [(true value - amount found)/true value] x 100

Control
sample

Samples
Samples
Sample

Samples
Samples
Samples
Samples
Sample

Samples
Samples
Samples

‘Samples

Samples
Samples
Samples
Samples
Samples

- Samples

Samples
Samples
Samples

- Samples

Samples
Samples
Samples
Samples
Samples
Samples

Samples

limits = 90-110%

3313

3311-3312, 3314

3315-3318

3319

3327-3330

3331-3334

3335-3337

3342-3344

3345

3458-3461, 3483, 3487-3488
3462-3463 .

3464-3465, 3482, 3484-3485
3463, 3485, 3527-3528
3528-3531, 3533

3532, 3534-3535

3536-3541

3541-3543

3543-3544, 3567-3568
3568-3570

3571-3573

3574-3577, 3584-3588
3589-3591

3595-3596, 3610

3617-3621

3622-3623, 3626, 3623-3633
3627-3631, 3648, 3666-3667
3668, 3673-3675, 3691
3684-3687

3687-3690, 3692

3693, 3715, 3742-3743
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Table B-51. Initial and Continuing Calibration Verification

Associated Samples see footnotes mg/L
(ESM ID RANGE): : Units:
Parameter :: Initial Calibration :: Continuing Calibration
True : Amount : (a) True : Amount : {a)
:: Value Found $R :: Value Found %R

Sglfate(b) 40 39 58 10 39 58
STETsTe] — 30— % 85 30 " T8 — 8%
e Ty -y M V- : sﬁﬁ Y —r 56
ey Cy s T R T- e s
cTEEE(ET I 202 e 3 T s
soTFatelg] 20 e g — 30 13.6 98
TEES(RT — 20— 20,2 1ot e T
—TFaEe(T) — 20 20 100 Ve %0
Sulfate(j);f T 70— 100 Ve 2 — 0
T 0TI9I e T
TFTe(ly 30~ 13.1 96 e T T
Sulfate(m) 20 T 9 — — 30 18 —37
soTFate(aT 20 e — 75 158 —53
SSTEITe(e] 20 e — e 7 0 170
SoTERtelET 20 gy T 153
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Table B-51. Continued
Associated Samples see footnotes mg/L
(ESM 1D RANGE) : Units:

Sulfate(q) 20 21 105 20 20.4 102
Sulfate(r) 20 19.4 97 20 20 100
Sulfate(s) 20 19.4 97 20 19.4 97
Sulfate(t) 20 19.4 97 20 19.8 99

(a) $R = [(true value - amount found)/true valuel] x 100

Control limits = 90-110%

(b) Samples 3311-3320

(c) Samples 3327-3334

(d) Samples 3335-3337

(e) Samples 3342-3345 ,

(f) Samples 3458-3460 ’

(g) Samples 3461-3463, 3465, 3482

(h) Samples 3464, 3483-3488

(i) samples 3527-3535

(j) Samples 3536-3540

(k) Samples 3541-3544, 3567-3570

(1) samples 3571-3577

(m) Samples 3584-3591

(n) Samples 3617-3622

(o) Samples 3623, 3626-3629

(p) Samples 3630-3633, 3648, 3667-3668

(q) sSamples 3666, 3673

(r) Samples 3674-3675, 3684-3687

(s) Samples 3688-3693, 3715, 3742

(t) Sample 3743




Table B-54. 1Initial and Continuing Calibration Verification

Associated Samples see footnotes ug/L
(ESM ID RANGE): Units:

Parameter :: Initial Calibration :: Continuing Calibration
True + Amount : (a)(b) True ¢+ Amount : (a)(b)
Value Found %R :: Value Found %R

TotCyanide(c) 200 200 100 200 214 107

TotCyanide(d) 200 200 100 200 209 105

TotCyanide(e) 200 700 100 700 214 107

TotCyanide(f) 200 200 100 200 207 103

TotCyanide(g) 200 204 102 200 209 105

TotCyanide(h) 200 206 103 — ~— 200 130 — 95
TotCyanids(i7 200 — 206 — 1035 — 200 — T8 — 55
Totcyanids (47 200 — 195 95— T 200 —TEE— —53
Totcyanids (k] 200 — 193 — 95— T 200 —T0i— — 102
Totcyanide (1] 200 — 193 — 96— — 200 — 195 — 33
Totcyanids(n) 200 —T93  — 95— T 200 —T95— — 53

TotCyanide(n) 200 707 104 700 209 105

TotCyanide(o) 200 207 104 200 209 . 105

TotCyanide(p) 200 213 106 200 209 105

TotCyanide(g) 200 213 106 200 209 105
TotCyanide(r) 200 214 107 200 193 96
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Table B-54. Continued

Associated Samples see footnotes ug/L
(ESM ID RANGE): Units:

Parameter :: Initial Calibration :: Continuing Calibration
True : Amount : (a)(b) True + Amount : (a)(Db)
:: Value Found %R :: Value Found $R

TotCyanide(s) 200 210 105 200 - 209 105

Totcyanide(t) 200 210 105 ——=90 —— 209 105
To;CyanideZ;) T — T —Ton . —Ze0 204 —102
TotCyanidez;) T — 705 — 105 — 200 07— o1
TotCyanideZ;) T — 25— — 105 ~— 200 e T
TotCyanide:;) 500 — 209 -~ 105 200 —rr 102
TotCyanide‘Z)}) s5— — 190 95 200 195 : 981
Totcyanide(z7 200 201 100 e 19— 99
ToTCyanide (a3) 200 e —ToT— — 200 202 —o1

TotCyanide(ab) 200 702 101 500 202 101

Totcyanide(ac) 200 708 104 200 204 102

TotCyanide(ad) 200 208 104 360 — 204 102

TotCyanide(ae) 200 130 55— —200 197 98
TotCyanide(af) 200 710 105 700 507 103
TotCyanide(ag) 200 205 03— ~— 200 202 101
(a) 3R = [(true value - amount found)/true value] x 100

(b) Control limits for ICVS and CCVS are 90-100 2R

(c) Samples 3311-3314

(d) sample 3315

(e) Sample 3316

(f) Sample 3317-3320

(g) Samples 3327-3331, 3333 ‘

(h) samples 3332, 3334, 3336-3337

(i) sample 3335

(j) Samples 3342-3345

D-750




Table B-54. Continued

Samples 3458-3463
Samples 3464-3465
Samples 3482-3484
Samples 3485-3488
Samples 3527-3528
Samples 3529-3531
Samples 3532-3534, 3536
Samples 3535, 3537-3540, 3542
Samples 3541, 3543-3544
Samples 3567-3569
Samples 3570-3575
Samples 3576-3577
Samples 3584-3586
Samples 3587-3591
Samples 3617-3622
Samples 3623, 3626-3630, 3633
Samples 3631-3632
Samples 3648, 3666-3667
Sample 3668 -
Samples 3673-3675
Samples 3684-3689
Samples 3690-3693, 3715
Samples 3742-3744

QYOO MR ENNXEdS AU OD Y ~x

SN SN SN SN TN ST N ST SN S s P S e e v e o e o~ —
e e e e N S S
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Table B-55. 1Initial and Continuing Calibration Verification

Associated Samples see footnotes ug/L
(ESM ID RANGE): Units:
Parameter :: Initial Calibration :: Continuing Calibration
True : Amount : (a)(b) True : Amount : (a)(b)
:: Value Found %R :: Value Found 3R
FreeCyanide(c) 200 206 103 200 192 96
FreeCyanide(d) 200 206 103 200 192 96

FreeCyanide(e) 200 206 103 200 209 104

FreeCyanide(f) 200 208 104 200 190 . 95

FreeCyanide(g) 200 203 102 200 205 . 103

FreeCyanide(R) 200 198 99 300 701 101

FreeCyanide(1i) 200 193 96 - 200 207 104
Freecyanide(3) 200 193 36 700 157 9%
FreeCyanide (k) 200 153 56 700 19z 9%

FreeCyanide(I) 200 707 104 300 202 101

FreeCyanide(m) 200 207 104 200 302 101

FreeCyanide(n) 200 213 106 200 202 . 101

FreeCyanide(o) 200 713 106 300 302 101

FreeCyanide(p) 200 214 107 200 207 104
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Table B-55. Continued

Associated Samples see footnotes ug/L
(ESM ID RANGE): Units:

Parameter :: Initial Calibration :: Continuing Calibration

True : Amount : (a)(b) True : Amount : (a)(b)

11 Value Found %R :: Value Found %R

FreeCyanide(q) 200 210 105 200 198 99
Freecyanide(r) 200 — ZI0 — 05 — — 200 — 198 — 33
Frescyanide(s) 200 — 199 100 — — 200 — 195 — 99
FresCyanide(E) 200 09 T I05 T 200 — 197~ — 9%
Freecyanide(a) 200 — 209 — 05— —I00— —I97 3%
Frescyanide(v) 200 — 209 — 105 — 200 — 197 — 93
Frescyanide(w] 200 — 190 — 95— 200 — 195 99
Freecyanide(x] 200 — 20T — 100 — 200 — 195 — 9%
Frsscyanide(y) 200 — 207 —I0T — — 200 — 195 — 99
Freecyanide(z) 200 — 207 —T0T — — 200 — 195 — %%

FreeCyanide(aa) 200 208 104 200 199 100

FreeCyanide(ab) 200 208 104 200 - 199 . 100

FreeCyanide(ac) 200 190 95 700 204 102

FreeCyanide(ad) 200 210 105 200 206 . 103

FreeCyanide(ae) 200 205 103 200 196 . 98

%R = [(true value - amount found)/true value] x 100
Control limits for ICVS and CCVS are 90-110 &R
Samples 3311-3314

Samples 3315-3316

Samples 3317-3320

Samples 3327-3331

Samples 3334-3337

Samples 3342-3345

Samples 3458-3462

Samples 3463-3465 D~753
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Table B-55. Continued

3482-3484
3485-3488
3527-3528
3529-3531
3532-3534, 3536
3535, 3537-3540,
353541, 3543-3544

Samples
Samples
Samples
Samples
Samples
Samples
Samples

g —=x

3542

Samples
Samples
Samples
Samples
Samples
Samples
Samples
Samples
Samples
Sample
Samples
Samples

3567-3569
3570-3575
3576-3577
3584-3586
3587-3591
3617-3622
3623,
3631-3632
3648,

3668

3626-3630,

3666-3667

3673-3675
3684-3689

AAAAAAAAAAA/‘\AAF\AAAAA

PPN XESE T QO OD

3690-3693, 3715

3742-3744

Samples
Samples

—r St e N St

[s)
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Table B-2. QC Summary -- Duplicate Analysis

One sample per batch received was analyzed as a laboratory
duplicate. The Relative Percent Difference (RPD) was calculated and
interpreted according to the Contract Laboratory Program (CLP) State-
ment of Work 5/87 (see clarifications below the table) where appli-
cable or according to data gquality objectives in ESM Standard Oper-

ating Procedures. Sample result (SR), duplicate result (DR) and calc-
ulated RPDs are listed in the table. Required RPD control limits are
+ 20%.
3311-3314 Water mg/L
Associated Samples: Matrix: Units:
(ESM ID RANGE)

Parameter : Lab ID : Quantitation : Sample : delicate . (a)

. Limit Result Result - Calc

(QL) (SR) (DR) RPD

BicarbAlkalin 3311 1.0 158 162 3%
CarbAlkalinity 3311 1.0 <1.0 <1.0 NC(Db)
Chloride 3314 0.25 9.8 _ 8.1 19%
FluorideIC 3311 1.6 2.40 2.30 (c)
FluorideISE 3314 1.0 <1.0 <1.0 NC
Sulfateic 3311 7.0 53 50 6%
SulfateTurb 3311 5.0 61 64 5%
CalciumDiss 3311 0.500 27.9 26.6 5%
MagnesiumDiss 3311 0.500 11.8 11.3 . 4%
PotassiumDiss 3311 1.00 8.55 8.48 <1s%
SodiumDiss 3311 1.00 41.7 41.7 <1%
SodiumTot 3314 1,00 13 .8 3%
{a) RPD = (SR-DR) /[ (SR+DR)/2] X 100

(b) RPD not calculated (NC), result <QL

(c) For results <5X QL, values must agree within + QL
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Table B-5. QC Summary —-- Duplicate Analysis .

One sample per batch received was analyzed as a laboratory
duplicate. The Relative Percent Difference (RPD) was calculated and
interpreted according to the Contract Laboratory Program (CLP) State-
ment of Work 5/87 (see clarifications below the table) where appli-
cable or according to data quality objectives in ESM Standard Oper-
ating Procedures. Sample result (SR), duplicate result (DR) and calc-
ulated RPDs are listed in the table. Required RPD control limits are
+ 20%.

3315-3320 . Water mg/L
Associated Samples: Matrix: Units:
(ESM ID RANGE) —
Parameter  : Lab ID : Quantitation : Sample : Duplicafe : (a)
Limit Result Result Calc
(QL) (SR) (DR) RED
Chloride 3315 _ 0.25 8.8
éyaniderot : 3319' : 0.010 : 0;089:
Cyanide?;ig_: 3319 : 0.010 : 0.020:
Fluorideic 3319 15 1.6
FTeorideTSE —IIIE 170 ' T T T
SulfateliC —3319 : 2.0 : 19 : 18 —
SulfateTurb : 3319 : 5.0 : R : 9.8 : (D)
CalciumDiss : 3319 : 0.500 : 24 : 24.8 : 3%
Wagnesiumbiss 3319 3.500 T T TS
Potassiumbiss 3319 00— T g I3
SoaToEbiss — — 3L T -y T T
SedTumTor — — 335 e T TTE <l

(a) RPD = (SR—DR)/[(SR+DR)/2] X 100
(b) For results <5X QL, values must agree within + QL

(c) RPD not calculated (NC), result <QL
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Table B-8. QC Summary —-- Duplicate Analysis

One sample per batch received was analyzed as a laboratory
duplicate. The Relative Percent Difference (RPD) was calculated ard
interpreted according to the Contract Laboratory Program (CLP) State-
ment of Work 5/87 (see clarifications below the table) where appli-
cable or according to data quality objectives in ESM Standard Oper-
ating Procedures. Sample result (SR), duplicate result (DR) and calc-
ulated RPDs are listed in the table. Required RPD control limits are
+ 20%.

. 3327-3337 Water mg/L
Associated Samples: Matrix: Units:
(ESM ID RANGE)
Parameter : Lab ID ': Quantitation : Sample :+ Duplicate : (a)
Limit . Result Result Calc
(QL) (SR) (DR) - RZD
BicarbAlkalin 3?35 1.0 100 98 Z3
CarbAlkalini;y 3335 : 1.0 -1 ; <1.0 u <1.0 : NC(b)
Chloride : 3327 : 0.64 : 5.1 : 5.7 : 11% -
ChlofidE' . : 3337 ‘: 0.64 : 7.7 : 7.7 : <13
CyanideTot .: .5532 : 0.010 : . <0.010: <O.dié NC
Cyanidefree : 3332 : 0.010 : <0.0lO: <0.0la NC
FluorideIC : 3332 :- 1.6 : 6.4 - 6.6 : (c)
FluorideISE : 3332 : 1.0 : 4.8 : 4.8 : (c)
SelfaTeic — 33T R R 1 2
SulfateTurb : 3332 . 5.0 : 117 : 120 : 3%
Calefumbiss — 3337 TP TS v T <o
MagnesiumDis; 3332 . 0.500 ’ 107 : 111 : 4%
PotassiumDis; 3332 . 1.00 " 11.4 : 11.4 : <13
SodiumDiss : 3332 . 1.00 ) 243 : 242 : <1y
SodiumTot : 3332 . 1.00 : 246 : 229 . 7%

(a) RPD = (SR-DR)/[(SR+DR)/2] X 100
(b) RPD not calculated (NC), result <QL
(c) For results <5X QL, valpep must agree within + QL
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Table B-12. QC Summary —- Duplicate Analysis

One sample per batch received was analyzed as a laboratory

duplicate.

The Relative Percent Difference

(RPD) was calculated and

interpreted according to the Contract Laboratory FProgram (CLP) sState-
ment of Work 5/87 (see clarifications below the table) where appli-
cable or according to data gquality objectives in ESHM Standard Oper-
ating Procedures. Sample result (SR), duplicate result (DR) and calc-
ulated RPDs are listed in the table. Required RPD control limits are

+ 20%.
3342-3345 Water ng/L
Associated Samples: Matrix: Units:
(ESM ID RANGE)

Parametér Lab ID : Quaﬂtitation : Sample : Duplicate (a)

Limit Result Result Calc

(QL) (SR) (DR) R2D

Bic;rbAlkalin 3342 1.0 1.44 1.46 (b)
CafbAlk;lini;y 3342 1.0 : <1.0 : <1.0 . NC(c)
CyanideTot S 0.010 : T0T0 TTTT0TC )
CyanideFree - 3342--:" 0.010 : <0.010:' <0;016 NC
FTeoridsic 334z e T aE TR
FluorideISE : 3342 1.0 : <1.0 : <1.0 NC
SulfatelIC : 3342 : 2.0 : 21 : 22 5%
SulfateTurb : 3342 5.0 : 22 : 22 (b)
CalciumDiss : 3342 : 0.500 : 23.7 : 27 13%
MagnesiumDis; 3342 0.500 : 16 : 16 <1%
PotassiumDis; 3342 ‘ 1.00 ) 4.06 : 4.15: (b)
Sodiumbiss | 3342 T00 18.1 18,1 <13
SeaTemTor — —I34T 100 syl 17,3 73

(ai RPD = (SR-DR)/[(SR+DR})/2] X 100

(b) For results <5X QL, values must agree within + QL

result <QL
D-759 -

(c) RPD not calculated (NC),




rable B-14. QC Summary —-— Duplicate Analysis

One sample per batch received was analyzed as a laboratory
duplicate. The Relative Percent Difference (RPD) was calculated and
interpreted according to the Contract Laboratory Program (CLP) State-
ment of Work 5/87 (see clarifications below the table) where appli-
cable or according to data quality objectives in ESM Standard Oper-
ating Procedures. Sample result (SR), duplicate result (DR) and calc-
ulated RPDs are listed in the table. Required RPD control limits are
+ 20%.

3458-3465 : Water mg/L
Associated Samples: Matrix: Units:
(ESM ID RANGE)
Parameter . Lab ID : Quantitation : Sample Duplicaté : (a)
: : Limit Result Result Calc
(QL) (SR} (DR) RPD
5icarbAlkalin 3459 1.0 57 87 1%
FaTEAINEIInIty 3459 : o T —T0 — (B
Chloride : 3462Nmi T - 5 s
CyanideTot ~ 3459 TR e e i ——— T T0
CyanideFree : 3459 . 0.010 : .<0.010: - <o.015 NC
FluorideIC : 3459 : 1.6 : <1.6 : <l1.6 : NC
FTooTIdeTSE T34S9 T Pt R I
SulfateIC : 3459 : 2.0 : 11 : . 11 : <il%
SulfateTurb : 3459 . 5.0 . 10 : 11 : (c)
SaTciumbiss” 3459 0.500 T T I
MagnesiumDis; Tisg 3,500 5T 555 3
PotassiumDisé 3459 - ' 1.00 ? 3.86 : 3.86: (c)
SodiumDiss : 3459 : 1.00 : 3.42 : 3.60: (c)
SodiumTot : 3459 : 1.00 . 3.93 : 3.95: {c)

(a) RPD = (SR-DR)/[(SR+DR)/2] X 100
(b) RPD not calculated (NC), result <QL
(c) For results <S5X QL, values_-pggt agree within + QL
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Table B-19.

QC Summary -- Duplicate Analysis

One sample per batch received was analyzed as a laboratory
duplicate. The Relative Percent Difference (RPD) was calculated and
interpreted according to the Contract Laboratory Program (CLP) State-

ment of Work 5/87

(see clarifications below the table) where appli-

cable or according to data quality objectives in ESM Standard Oper-

ating Procedures.

Sample result (SR), duplicate result (DR) and calc-
ulated RPDs are listed in the table.

Required RPD control limits are

+ 20%.
3527-3531 Water mg/L
Associated Samples: Matrix: Units:
(ESM ID RANGE)
Parametef Lab Ib Quantitation Sample Duplicate (a)
Limit Result Result Calc
(QL) (SR) (DR) RPD
BicarbAlkalin 3529 1.0 154 150 3%
CarbAlkaliniéy 3529 1.0 : <1.0 <1.0 NC(b)
Chloride : 3529 0.29 : 4.7 5.6 17%
FluorideIC 3529 1.6 : <1.6 <1.6 NC
FluorideISE 3529 1.0 : <1.0 <1.0 NC
SulfatelC 3529 2.0 : 18 18 <1%
SulfateTurb 3530 5.0 59 51 14%
CalciumDiss 3529 0.500 : 21.5 21.6 <1%
Wagnesiumbiss 3529 7500 .62 585 — 33
PotassiumbDiss 3529 T 5.57 557 <13
SodiumDiss . 3529 1.00 : 38.5 39.1 . 2%
SodiumTot 3529 1.00 : 40 39.2 2%
CyanideTot 3529 0.010 0.01 <0.01 NC
- CyanideFree 3529 0.010 <0.010 <0.010 NC
(a) RPD = (SR-DR)/[(SR+DR)/2] X 100 .

(b) RPD not calculated (NC), result <QL
D-761




Table B-21. QC Summary -- Duplicate Analysis

One sample per batch received was analyzed as a laboratory
duplicate. The Relative Percent Difference (RPD) was calculated and
interpreted according to the Contract Laboratory Program (CLP) State-
ment of Work 5/87 (see clarifications below the table) where appli-
cable or according to data gquality objectives in ESM Standard Oper-
ating Procedures. Sample result (SR), duplicate result (DR) and calc-
ulated RPDs are listed in the table. Required RPD control limits are

D-762

+ 20%.
3532-3544 Water mg/L
Associated Samples: Matrix: Units:
(ESM ID RANGE)
Parameter : Lab ID : Quantitation : Sampie : Duplicate .(a)
Limit Result Result Calc
(QL) (SR) (DR) R®D
BicarbAlkalin 3535 : 1.0 38 0102 4%
SSEATRalinlty 3535 10 <170 T T NC)
Chloride : 3535 : 0.29 . 5.0 : 5.9 17%
SysaTdeTor — — 3535 o 39,010 TIT0 NG
FluoridelIC : 3535 : 1.6 : - <1.6 : <1.6 : NC
FluocridelISE : 3535 : 1.0 : <1.0 : <1.0 NC
SulfatelIC : 3535 - 2.0 : 15 . 13 143
SulfateTurb : 3535 : 5.0 : <5.0 : <5.0 NC
CalciumDiss . 3535 : 0;500 : 15 14.2 63
MagnesiumDis; 3535 : 6.500 : 4.3 : 4.05 6%
FotassTumDiss 3535 100 FEs et
Sodiombiss — — 3535 T 3.9 : T
SedTemTor— T IETIE 5T 28.3 28.6 1%
(a) RPD = (SR-DR)/[(SR+DR)/2] X 100
(b) RPD not calculated (NC), resr’t <QL



Table B-24.

QC Summary -—- Duplicate Analysis

One sample per batch re
duplicate.
interpreted

ating Procedures. Sample result (SR)

Ceived was analyzed as 2
The Relative percent Difference (RPD) was calculated and
according to the Contrac
clarifications be
data quality obj

t Laboratory Program

.laboratory . |
(CLP) State-—
low the table) where appli-

ectives in ESM standard Oper-
, duplicate result (DR) and calc-

ulated RPDs are l1isted in the table. Required RPD control limits are
+ 20%.
3567-3577 Water mg/L
Associated Samples: Matrix: Units:
(ESM ID RANGE)

Parameter Lab fD Quantitation Sample : Duélicate (a)

- Limit Result Result Calc

(QL) (SR) (DR) RPD

BicarbAlkalin 3572 1.0 136 132 33
—EATRETTAItYy 3577 7 <T.0 T0  NE(D)
Chioride s I cyral i T I5% -
cyanideTor | 3572 ' T 57300 5I32 lo%‘.'
Syaniderres 3572 ' 5010 TOTE TOTs4s
ToorTdeTe 3571 T T T e
orrgeTsE 3572 o ypnal 1.0 <)
Sulfateic —3571 T s 5% 7
SulfateTurb : 3576 5.0 25 : 23 (c)
—Terospiss 3572 5500 e 0.9 73
MagaesiumDiss 3572 ' TS0 e 553 1%
ctsssTobiss 3572 100 15 7747 <13
SodiumDiss 3572 90 335 7374 <13
SodiumTot 3577 1,00 781 35,2 i3

SR—DR)/[(SR+DR)/2] X 100
ted (NC), result’

values must
D-763
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(b) RPD not calcula

-(c) For results <5X QL,

<{QL

agree within * QL




Table B-27. QC Summary -- Duplicate Analysis

. One sample per batch received was analyzed as a laboratory
duplicate. The Relative Percent Difference (RPD) was calculated and
interpreted according to the Contract Laboratory Program (CLP) State-
ment of Work 5/87 (see clarifications below the table) where appli-
cable or according to data quality objectives in- ESM Standard Oper-
ating Procedures. Sample result (SR), duplicate result (DR) and calc-
ulated RPDs are listed in the table. Required RPD control limits are

+ 20%.
3584-3591 Water mg/L
Associated Samples: Matrix: Units:
(ESM ID RANGE)
Parameteé : Lab ID : Quantitation : Sample Duplicate {a)
Limit Result - Result Calc
(QL) (SR) (DR) RPD
BicarbAlkalin 3590 _ 1.0 344 346 1%
SSTBAIRAIIATty J550 1.0 ; T T —NC(E]
SRTorTas 3557 0.29 : T 7.0 e
CyanideTot ': 55— 9.010 <TI0 PR S
CyanTderres 3590 - TTOT0 7010 CTOT0 TG
FToorideic 3590 16 T T W
FToorIdeTsE — ISOT 1.0 : T <1.0 NC
SoTEaTeTe 3590 2.0 : 165 : 165 1%
SulfateTurb : 3590 : 5.0 : 125 128 2%
SSTeTuEpiss 3590 3.500 96 : 97.2 1%
MagnesiumDis; 3590 ' 0.500 : 54.3 : 52.8 : 3%
Fotassiuabiss 3590 100 5,76 §.39 7%
SodTuRbiss — — 3590 100 5 18.9 <13
SoaTamTor — —I5I0 100 T 1.2 13

(a) RPD = (SR-DR)/[(SR+DR)/2] X 100
(b) RPD not calculated (NC), resul*
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Table B-30. QC Summary -- Duplicate Analysis

One sample per batch received was analyzed as a laboratory .
duplicate. The Relative Percent Difference (RPD) was calculated and
interpreted according to the Contract Laboratory Program (CLP) State-
ment of Work 5/87 (see clarifications below the table) where appli-
cable or according to data quality objectives in ESM Standard Oper-
ating Procedures. Sample result (SR), duplicate result (DR) and calc-
ulated RPDs are listed in the table. Required RPD control limits are

(b) RPD not calculated
(c) For results <5X QL,

(NC),

result

values must
D-765

<QL

agree within + QL

+ 20%.
3617-3621 Water mg/L
Associated Samples: Matrix: Units:
(ESM ID RANGE)

Parameter Lab ID : Quantitation : Sample : Duplicate : (a)

v Limit Result ‘Result - Calc

(QL) (SR) (DR) RED

BicarbAlkalin 3618 1.0 114 116 2%
CarbAlkalini;y 3618 : 1.0 : <1.0 : <1.0 NC(b)}
Chloride : 3620 : 0.29 : 10.2 : 10.5 3%
CyanideTot : 3618 : 0.010 : 0.557: O.Slé 8%
CyanideFree : 3618 : 0.010 : 0.062: 0.05; 8%
FluorideIC : 3618 : 1.6 : 1.6 : 1.8 : (c)
FluorideISE : 3618 ' 1.0 : 1.0 f 1.0 : (c)
SulfateIC : 3618 : 2.0 : 24 : 24 <13
SulfateTurb : 3618 5.0 : 22 22 : (¢c)
CalciumDiss : 3618 : 0.500 : 15.9 : 16.0 <1l%
HagnesiumbDiss 38618 0.500 1.99 156 <13
PotassiumDis; 3618 : 1.00 : £.98 7.05 1%
SodiumDiss : 3618 : 1.00 : 31.6 : 31.7 <1l%
.SodiumTot : 3618 : 1.00 : 34.9 : 34.3 23
(a) RPD = (SR-DR)/[(SR+DR)/2] X 100




Table 32b . QC Summary -- Duplicate Analysis

One sample per batch received was analyzed as a laboratory
duplicate. The Relative Percent Difference (RPD) was calculated and
interpreted according to the Contract Laboratory Program (CLP) State-
ment of Work 5/87 (see clarifications below the table) where appli-
cable or according to data quality objectives in ESM Standard Oper-
ating Procedures. Sample result (SR), duplicate result (DR), calcu-
lated RPDs are listed in the table. Required RPD control limits are
+ 20%

Asociated Samples: 3622-3623;3626-3633 Matrix: Water Units: mg/L
(ESM ID RANGE)

Parameter : Lab ID : Quantitation : Sample : Duplicate : Calc.
: Limit : Result : Result : RPD
(QL) : (SR) (DR) - (a)
BicarbAlkalin: 3631 : 1.0 : 88 : -~ 90 : 2%
CarbAlkalinity: 3631 : 1.0 : 20 ' 20 : 0%
Chloride : 3631 0.29 : 8.5 : 8.5 : 0%
CyanideTot ¢ 3631 0.01 : 1.18 0.94 : 22%(b)
CyanideFree : 3631 : 0.01 : 0.034 : 0.032 .: 4%
Fluoride IC : 3631 : 1.6 : 1.6 : 1.5 : 6%
Fluoride ISE : 3631 ; 1.0 : <1.0 : <1.0 : NC(c)
Sulfate IC : 3631 2.0 : 81 : 86 : 6%
Sulfate Turb : 3632 : 5.0 : 91 : 98 : 8%
Calcium diss : 3631 : 0.50 : 28 : 28 i 0%
Magnesiumdiss: 3631 : 0.50 : 7.4 7.3 : 1%
Potassiumdiss: 3631 : 1.0 : 9.4 : 9.6 3%
Sodium diss : 3631 : 1.0 : 52 : 52 : 0%
Sodium tot : 3631 1.0 : 48 : 49 : 1%

(a) RPD = (SR-DR)/[(SR+DR)/2]) X 100
(b) High RPD due to matrix interferences
(c) RPD not calculated (NC), result <QL
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Table B-36. QC Summary -— Duplicate Analysis .

One sample per batch received was analyzed as a laboratory
duplicate. The Relative Percent Difference (RPD) was calculated and
interpreted according to the Contract Laboratory Program (CLP) State-—
ment of Work 5/87 (see clarifications below the table) where appli-
cable or according to data quality objectives in ESM Standard Oper-
ating Procedures. Sample result (SR), duplicate result (DR) and calc-
ulated RPDs are listed in the table. Required RPD control limits are
+ 20%.

3673-3676 Water mg/L
Associated Samples: Matrix: Units:
(ESM ID RANGE) S

Parameter. :+ Lab ID : Quaﬁtitation : Sample :-Duplicate : (a)
Limit Result Result - Calc

(QL) (SR) (DR) RPD

BicarbAlkalin 3674 1.0 170 168 13
SSTPATRAITAIty 3674 : e — —

SRTseTae — 367 I T 55 oS

Cyanidetot e — T o ;.24: 203
Cyanidertee —e— — T 70T 034 (D)
FTooTIdesic 3674 : 1.6 : T T T (5
ToerideTsE 38T T 170 : e =5 — B

coTraEeTe— T IETE — 7.0 : T T
soTEiTeTIs T 3T —s T T — (%)

SaTcroapios 3674 : TsoT ey Dl T

MagnesiumDis; 3674 : 0.500 : 14.4 : 14.4 : <1%

PotassiumDis; 3674 : 1.00 f 10 : 9.91: <1%

SodTumbiss 3674 150 T TP

ssaTomTer — T 3674 o s e 3

{a) RPD = (SR—DR)/{(SR+DR)/2] X 100
(b) For results <5X QL, values must agree within + QL
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Table B—-3. QC Summary-—Spike Recoveries

One sample per batch was spiked and analyzed for the para-
meters listed in the table below. Spiked sample result (SSR),
sample result (SR), spike added (SA), percent recovery (%R), and
control limits are also listed.
Water Associated Samples 3311-3314 mg/L
Matrix: ' ~ (ESM ID RANGE): Units:
Paraméter . Lab : Control : Spiked Sample : Sample : Spike {a)
ID Limits Result Result Added 3R
Chloride 3312 8§5-115 93 6.2 82 106
CyanideTot 3311 75-125 ) 0.400 0.037 0.400 91
CyanideFree 3311 75-125 0.293 0.062 0.400 58(b)
sToorideic 3311 ~ 85-115 13 T 10 108
FTuoTideisE 3312  85-115. iq 7.95 50 8¢
sgifaterc 3311  85-115 14 T8 10 33
<ilfateTurb 3311  85-115 a1 5 75 103
calciumDiss 3311  75-125 i3.6 e 20 106
MagnesiumDiss3311 75-125 - 30.2 9.43 20 104
SotassiumDiss33il  75-125 16.38 —%Ed 10 33
SodiumDiss 3311  15-125 34.5 —33.4 10 i1
20 110

SoaiumTot | 3311  75-125 56.9 35

(a) %R = [(SSR-SR)/SA] x 100
(b) Low spike recovery due to matrix interferences
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Table B-9.

QC Summary--Spike Recoveries

One sample per batch was s
meters listed in the
sample result (SR),
control limits are al

table below.
spike added (SA),
so listed.

piked and analyzed for the para-
Spiked sample result (SSR},
percent recovery (%¥R), and

(b) Associated with samp

les 3327-3337

D-770

Water Associated Samples 3327-3333 ng/L
Matrix: (ESM ID RANGE): Units:
Parameter Lab Control : spiked Sample : Sample : . Spike (a)

ID Limits Result Result Added %R
Chloride(b) 3329 85-115 " 74.2 3.6 72.5 97
Cy;nideTot: 3329: 75-125 . 0.474 : 0.023: 0.400 113
CyahideFre; 7339 —75-135 T T 5,400 84
FluorideIC“: 3329: 85-115 . li : 0.64 : 10 104.
FluorideIS; 3329: 85-115 ; 4.8 : 1.0 : 4.0 as :
SulfatelIC . 3329: 85-115 . 13 : 3.6 : 10- 94
SulfateTur; 3329: 85-115 : 37.7 19.3 : 20 92
~STcTaspiss 3329 75-1%5 e — 15 T 10 58
MagnesiumDissBBZ; T5-125 1526 s5T 10 57
PotassiumDissBBZé 75-125 : 15.2 : 5.76 : 10 94
SodiumDiss: 3329: 75-125 : 34.8 : 24.7 : 10 101
SodiumTot ‘ 3329: 75-125 : 44.8 25.4 : 20 87
(a) 3R = [(SSR-SR)/Sa] x 100




Table B-10. QC Summary--Spike Recoveries

One sample per batch was sp
meters listed in the table below.
sample result (SR), spike added (sa),

control limits are also listed.

jked and analyzed for the para-
Spiked sample result (SSR),
percent recovery (%R), and

Associated Samples

Water 3334-3337
Matrix: (ESM ID RANGE): Units:
Parameter : Lab : Control : Spiked Sample : Sample Spike (a)
ID Limits Result Result Added 3R

. CEIoride(p) 3342 85-115 748 5.4 77.5 56
CyanideTotf 335 —75-175 : I —0TET 3,400 33(c)
Cyanideére; 1335 —TE-135 0.332 e 5,400 79
ToSITdeic 3335 T B5IIS 1T — 10 10
FlubrideIS; 335 85115 3.9 —T g P)
cTETeTe 3T T ESSIIS 13 — T a8
cTFaTeToIL 3335 T B5CIIS : 77 —— 0 37
STeToEPTs. III5 75175 e —TEE 10 50
MagnesiumDissBBBé T5-125 146 4.4 10 102
Sotassiumbiss3335 75-125 5.7 6.5 10 103
coTTomBIss 3335 T TS-ITS : 74 T o 103
——sTomTot 3335 T T5ITS T T 70 112

(
(

a) 3R = [(SSR-SR)/SA] x 100
(b) Associated with samples 3342-3345
c) Low spike recovery due to matrix interferences

Note: Sample results for cations do not reflect necessary dilutions.
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Table B-15.

QC Ssummary-—-Spike Recoveries

One sample per batch was spiked and analyzed for the para-

meters listed in the table below.

Spiked sample result (SSR),

sample result (SR), spike added (SA), percent recovery (%R), and
control limits are also listed.

Water Associated Samples 3458-3465 mg/L
Matrix: (ESM ID RANGE): Units:
Parameter Lab Control Spiked Sample : Sample : Spike {a)

ID Limits Result Result Added 37

Chioride 3464  85-115 22.6 1.8 70 91
CyanideTot 3463 75-125 - 0.566 0.502 0.016 (b)
CyanideFree 3463 75-125 0.199 0.053 0.160 91
FluoridelC 3463  85-115 19 5.0 10 '130(;:).-
TTostideISE 3463  85-115 T T3 3 93
Sulfateic 3463 ~ 85-115 15 7T 10 73(d)
SGlfateTurb 3463  85-115 146 00 20 i3
CalciumDiss 3463  75-125 314 T8 10 36
MagnesiumDiss3463 75-125 17.6 7.689 10 9¢
PotassiumDiss3463, 75-125 155~  8.46 10 101
Sodiumpiss 3463  75-125 73 137 10 CE
SodiumTot 3463 ~ 75-125 85.9 ] 20 35
(a) $R = [(SSR-SR)/SA] x 100
(b) Sample concentration >4x SA, %R not calculated
(c) Bigh spike recovery due to matrix interferences
(d) Low spike recovery due to matrix interferences
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Table B-17.

QC Summary-—-Spike Recoveries

One sample per batch was spiked and analyzed for the para-

meters listed in the table below.
sample result (SR), spike added (SA), percent recovery (3%R), and

control limits are also listed.

Spiked sample result (SSR),

Associated Samples 3482-3488

93.6

Water mg/L
Matrix: (ESM ID RANGE): Units:
Parameter Lab : Control .: Spiked Sample Sample : Spike *
1D Limits Result Result Added %R
-ThTotide 3486  85-115 773 5.2 3.9 55
S7anigeTot T348S 75-125 : TAIT T T 00Ld 70" 100
Cyanidefree 385 —TE=ITS 3T 00T TE00 80
 FTuorideIc 3485  85-115 17 T o 107
FTusrideTSe 3485 T B5-II5 ST 1% 7 30
SaTERTeTe 3495 —ESSIlT 18 T 9 107
SeTEETeTurL T495 —B5SITS 1320 T — 700 W)
SaTcTempIIL TIEE —TESIZE TS i i s h
MagnesiumD;ss348é 75-125 17.5 : 7.19 : 10 103
SSTasSTuRDissTIse T5-1Z5 72 —iT.s 10 102
SodiumbIss TI8E —7ES1zS R pr e b 7 el 111
SoaTomTeT TIAES T TESIEE PR T 106

* %R = [(SSR-SR)/SA] x 100



Table B-22. QC Summafy-—Spike Recoveries

One sample per batch was spiked and analyzed for the para-
meters listed in the table below. Spiked sample result (SSR),
sample result (SR), spike added (SA), percent recovery (%R), and
control limits are also listed.

Water Associated Samples 3532-3544 mg/L
Matrix: (ESM ID RANGE): Units:
Parameter : Lab : Control : Spiked Sample : Sample : Spike : %
iD Limits Result Result Added %R
Chloride 3541  85-115 55.8 — 12.3 43.9 95
'CyanideTot: 59T —75-175 - T _0.016: R TRCT:
| CyanideFre; STIT —Jsoizs N 0.443 O : 5500 LI
TToTIdeTc —I5AT T B5-II5 12 —T 0 117 4
FluorideIS; 3541f- 85—115_: 3.8 : "0.37 — 4 ”: 86
SulfateIC.: 3540: 85-115 : 14 —3 : 10 "ToT
CalciumDis; 3541: 75-125 : 31.1 —13 : 10 —3
MagnesiumD;ss354i 75-125 . 18.5 : 7.79 : 10 : 107
S oTeTITuEDisSISIITSSIEE T % —To 108
SodiumDiss: 3541. 75-125 : 31.9 : 20.1 . 10 : i18
SodiumTot : 3541: 75-125 : 38.5 :_ 18.4 : 20 150

* 3R = [(SSR-SR)/SA] x 120
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Table B-25. QC Summary-—Spike Recoveries

One sample per batch was spiked and analyzed for

meters listed in the table below.

Spiked sample result (SSR),

the para-

sample result (SR), spike added (SA), percent recovery (3R), and
control limits are also listed.

Water Associated Samples 3567-3577 mg/L
Matrix: (ESM ID RANGE): Units:
Farameter .: Lab : control : Spiked Sample : Sample Spike (a)

ID Limits Result Result Added 3R

Chloride 3569  85-115 i5.8 539 43.9 98
CyanideTot: 3567: 75-125 : 0.222 0 0.400 S5(b)
SyIRiderTee 1557 —75-135 VPEYR A T RCT
TToSTIdeic 3567 ~85-115 i) —1 10 108
FToorideisE 3567 B5-115 T 050 7 EE
SulfatelC : 3567: §5-115 75 26 50 58
Sulfate&urg 3567: 85-115 : 37.5 20 20 87
CalciumDis; 3567: 75-125 : 27.2 : 17.2 10 100
-MagnesiumD;ss356; 75-125 19.5 8.76 10 107
SoTassIuEPissISET T5-125 T T €40 10 107
SSeTaRpISS 3%eT T TS=iIs ST 3T 10 114
SodiumTot : 3567: 75-125 : 51.7 : 31.1 20 103

(a) 3R = [(SSR-SR)/SA] x 100

(b) Low spike recovery due to matrix interferences
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rTable B-28. QC Summary-—Spike Recoveries

One sample per batch was sp
meters listed in the table below.
sample result (SR), spike added (3Aa),

control limits are also listed.

iked and analyzed for the para-
Spiked sample result (SSR),
percent recovery ($R), and

114 1k

Water Associated Samples 3584-3591 mg/L

Matrix: (ESM ID RANGE): Units:
Parameter : Lab : Control Spiked Sample : Sample : Spike - ¢ ¥

1D Limits Result " Result Added’ 3R
Chioride 3556 85-115 38.7 5.6 30.2 100
CyanideTot: 7586 —75-175 : 0.686 —TT 0.400 104
CyanideFre; 7586 —75-125 T L 0,400 95
ooTIdeTc 3586 85-115 13 —1 T 10
uorTTdeTSE 3586  85-115 T o0 1 88
soTIateTe 1556 —E5oIIE 130 —3 — 199 87
—TFaTeTarL 3586 ~E5-1I5 e g3 20 53
CalciumDis; 3585 —75-125 30.2 e 10 BN
MagnesiumD;ss358; 75-125 . 17.2 : 6.53 : 10 107
~PotassiumDi55358é 75125 75— 7.60 10 59
SoaTumbies 3586 757125 38 —r—— o 160
csoTomTor- 3588 ~75-125 35.9 —ge 10 103

* 3R = [(SSR-SR)/SA] x 100
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Table B-32. QC Summary-—Spike Recoveries

One sample per batch was spiked and analyzed for the para-
meters listed in the table below. Spiked sample result (SSR),
sample result (SR), spike added (SA), percent recovery (3%R), and

control limits are also listed.

Water Associated Samples 3622-3623,3626-3633 ng/L
Matrix: (ESM ID RANGE): Units:
Parameter : Lab : Control : Spiked Sample : Sample : Spike :

ID Limits Result - Result Added $R

Chloride 3627  85-115 38.4 8.0 30.2 101
Cyaniderot: 7637 —75-125 : 1.34 : 0.953: 0.400 —57
Gyaniderree 3627: T5=135 0.427 : 0.035:' 0.400 —353
FluorideIC: 7577 —B5-115 11 —r 10 : 95ffil
TToorideiss 3627  85-115 1 0.5 - 3 v
SoTEaTsTe 67 T BESIiS 13 —— 0 ‘—52
SETEateTurh 557 —ESSIIS T 396 T 10 —53
CalciumDis; 3627: 75—125 : 51.6 : 40.5 :‘ 10 : 111
MagnesiumD;ss362; e ST 29z 10 103
SSTISSToRDiSSIE27 75-1Z5 17 — 159
Sodiumbiss 3627  75-125 TE Il 10 157
SodiumTot ‘%37 —75=135 : 32.2 —r3 : 10 ‘153

- . - - -
- -

* R = [ (SSR-SR)/SA] x 100 ‘

{



rable B-34. QC Summary--Spike Recoveries

4
One sample per batch was spiked and analyzed for the
meters listed in the table below. Spiked sample result (SsS=
sample result (SR), spike added (SA), percent recovery (3R),
control limits are also listed.

Water Associated Samples 3648, 3666-3669 .
Matrix: (ESM ID RANGE): Unit

Parameter : Lab : control : Spiked Sample : sample : Spixe

ID Limits Result Result Added
Chloride 3668  85-115 51.9 24 30.2
CyanideTot: 3668: 75-125 . - 0.421 : 0.055: 0.¢
CyanideFre; 658 — 75175 — T 0 ' il
FluorideIC: 3668: 85-115 : 14 : 3.9
TooTIdeTSe 3668 85°ILS : e — 053 i
SSTEsteTe 565 TSI 70 —T 10
SulfateTurg 3668: 85-115 : 17.4 : 8.6 : 10
c;lciumois; 3668: 75-125 : 29.4 —15 3 : 10
MagnesiumD;ss366é 75-125 : 18.5 : 8.18 : 10
PotassiumD;ss366é 75-125 : 18.7 : g§.72 L0
SodiumDiss: 3568 75-125 : _ 16.9 : 7.36 : 10
SodiumTot : 3668 75-125 : 86.2 : 76.1 : 10

* $R = [(SSR-SR)/SA] x 100
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Table B-38.

QC Summary-—-Spike Recoveries

One sample per batch was spiked and analyzed for the para-
meters listed in the table below. Spiked sample result (SSR),
sample result (SR), spike added (SA), percent recovery (%$R), and

control limits are also listed.

Water

Matrix:

Associated Samples

(ESM ID RANGE):

3684-3689

Units:

Parameter :

.. Control
Limits

Spiked Sample
Result

Spike
Added

Chloride

8§5-115

35

30.2

CyanideTot

75-125

0.400

0.400

CyanideFree

75-125

0.411

0.400

FluoridelIC

85-115

10

10

FluoridelISE

85-115

4.0

4.0

SulfatelC

85-115

13

10

SulfateTurb

85-115

18

10

CalciumDiss

75-125

26.8

10

MagnesiumDiss368

75-125

X

15

10

PotassiumDiss368

75-125

11.2

10

SodiumDiss

75-125

14.9

10

ScdiumTot

75-125

14.5

.o

10

x 3R = [(SSR-SR)/SA] x 100
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‘Table B-41. QC summary-—-Spike Recoveries

One sample per batch was spiked and analyzed for the para-
meters listed in the table below. Spiked sample result (SSR),
sample result (SR), spike added (SA), percent recovery (%$R), and
control limits are also listed.

3690-3693, 3715,

Water Associated Samples 3742-3744 mg/L
Matrix: (ESM ID RANGE): Units:
Parameter : Lab : Control : Spiked Sample : Sample : Spike I

ID Limits . . Result Result Added 3R

chlsride 3742 85-115 37 §.0 30.2 103
cyaRTdsTot. 77 75-125 0.895 I3 TE00 IT3
CyanideFre; e Tyl = ST 70T 700 TES
Tooridsic ~374Z 85-115 s — 77— 10 :
oorTdsise 374z 85-115 o —TET g 110
SoTFsteic 3747 85-115 T 3% 10 153
~TrsTsToro 3743 T B5-IIS s 3T ‘o8
S ToTuspTI. ITIZ ~75-1Z5 : T T T 1o
MagnesiumDissB74; 75-125 . 22.7 : 13.1 : 10 : 96
—T3ssTuEDissITi2 T5-125 T %33 10 "—To3
—Tompiss 3747 75125 T T 10 "—53
cosTomTot T3T4Z T 75°125 T —TiE 10 —33

* 3R = [(SSR-SR)/SA] x 100




GROUND-WATER ANALYSIS

JULY - SEPTEMBER 1987

LABORATORY CONTROL SAMPLES (LCS)

INORGANICS
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Table B-56.

QC Summary —-- Laboratory Control Sample.

Water

Matrix:

Units:

ug/L

Parameter Associated Samples Quantitation True Amount *
({ESM ID RANGE) Limit Value Found %R
TotCyanide 3311-3314 10 400 421 105
. TotCyanide: 3315-3316 10 400 421 105
TotCyanide: 3317-3320 10 400 367 92
TotCyanide: 3327-3331, 3333 10 400 411 103
TotCyanide: 3332, 3334-3337 10 400 364 91
TotCyanide: 3342-3345 10 400 346 87
TotCyanide: 3458-3462 10 4Q0 421 105
TotCyanide: 3463-3465 10 400 356 89
TotCyanide: 3482+3484 10 406 356 89
TotCyanide: 3485—3488. 10 400 368 92
TotCyanide: 3527-3528 10 400 368 92
TotCyanide: 3529-3531 10 400 414 104
TotCyanide: 3532-3534, 3536 10 400 414 104
TotCyanide: 3535, 3537-3542 10 : 400 424 106
Control iimits (%R) = 80—120%:
* 3R = [(true value - amount found)/true value] x 100



Table B-56. Continued

Water ug/L

Matrix: Units:

Parameter Associated Samples Quantitation True Amount : (a)
(ESM ID RANGE) Limit Value Found %R

TotCyanide 3567-3569 10 400 437 109
TotCyanide: - 3570-3575 10 400 439 110
TotCyanide: 3576-3577 10 400 398 :. 99
TotCyanide: 3584-3586 10 400 398 99
TotCyanide: 3587-3591 10 400 397 99
TotCyanide: 3617-3622 10 : 400 416

TotCyanide: 3623,3626—3630,3633: 10 : 400 : 356

TotCyanide: 3631-3632 : 10 : 400 : 418 : 104
TotCyanide: 3648, 3666—3667 . 10 : 400 : 418 : 104
TotCyanide: 3668 : 10 : 400 : 399 : 100
TotCyanide: 3673-3675 : 10 : 400 : 399 : 100
TotCyanide: 3684-3689 : 10 : 400 : 348 : 87
TotCyanide: 3690-3693, 3715 : 10 : 400 : 378 : 94
Totcyanids 3742-3743 ' 10 o 395 99

Control limits (%R) = 80-120%
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Table B-57

QC Summary -- Laboratory Control Sample

Water

Matrix:

ug/L

Units:

Parameter Associated Samples Quantitation True Amount (a)
(ESM ID RANGE) Limit Value Found %R

FreeCyanide 3311-3314 10 400 351 88
FreeCyanid; 3315-3316 10 400 351 88
FreeCyanid; 3317-3320 10 400 349 87
FreeCyanid; 3327-3331 10 400 348 87
FreeCyanid; 3332-3337 10 400 348 87
FreeCyanid; 3342-3345 10 400 343 86
FreeCyanid; 3458-3462 10 400 343 86
FreeCyanid; 3463-3465 10 400 388 97
FreeCyanid; 3482-3484 10 400 388 97
FreeCyanid; 3485-3488 10 400 358 89
FreeCyanid; 3527-3528 10 400 357 89
FreeCyanid; 3529-3531 10 400 356 89
Control l;mits (%R) = 80-120%

(a) %R = [(true value - amount found)/true value] x 100

L-7684



Table B-57. Continued

Water ug/L

Matrix: Units:
Parameter : Associated Samples : Quantitation : True : Amount : (a)

(ESM ID RANGE) Limit Value Found $R
FreeCyanide 3567-3569 10 400 420 105
FreeCyanid; 3570-3575 -t 10 : 400 : 398 : 939
FreeCyanid; 3576-3577 : 10 : 400 : 384 : 96
FreeCyanid; 3584-3586 . : 10 : 400 : 384 : 96
FreeCyanid; 3587-3591 — 10 : 400 : 350 : 88
FreeCyanid; 3617-3622 : 10 : 400 : 405 '
FreeCyanid; 3623,3626-3630,3633: 10 : 400 : 384
FreeCyanid; 3631-3632 : 10 : 400 : 395 : 99
FreeCyanid; 3648, 3666-3667 : 10 : 400 : 395 : 99
FreeCyanid; 3668 : 10 : 400 : . 403 : 101
FreeCyanid; 3673-3675 : 10 : 400 : 403 : 101
FreeCyanid; 3684-3689 : 10 : 400 : 421 : 105
FreeCyanid; 3690-3693, 3715 . 10 : 400 : 379 : 94
FreeCyanid; 3742-3744 : 10 : 400 : 393 : 98

Control limits (%R) = 80-120%
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Table B-58.

QC Summary -- Laboratory Control Sample

Water
Matrix:

Units:

mg/L

Parameter Associated Samples Quantitaticn True Amount *
(ESM ID RANGE) Limit Value Found %R
Sodium(tot) 3311-3320 1.0 20 22 110
Sodium(tot; 3327-3333 1.0 30 31 102
Sodium(tot; 3334-3337 1.0 30 32.6 109
Sodium(tot; 3342-3345 1.0 30 32.7 109
Sodium(tot; 3458—3465,3482—3484. l.d 30 33.1 110
Sodium(tot; 3485—3488,3527—3531: 1.0 30 30 100
Sodium(tot; 3532—3544,3567—3577: 1.0 30 31.1 104
Sodium(tot; 3584—3491,3617—3621: 1.0 30 32 107
Sodium(tot; 3622—3623,3626—3633: 1.0 30 32 107
Sodium(tot; 3648,3666-3668, . 1.0 30 31.6 105
3674~3675,3684-3689
Sodium(tot; 3690-3693, 3715 1.0 30 31.6 105
Sodium(tot; 3742-3743 1.0 30 32.2 107
Control iimits (%R) = 80—120%:
* ¥R = [(true value - amount found5/true value] x 100



GROUND-WATER ANALYSIS

JULY — SEPTEMBER 1987

INDEPENDENT QC CHECK SAMPLES
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Table B-52. 1Independent QC Samples .

. Water ug/L
Matrix: Units:
Parameter : Control Associated Samples : True : Amount *
Limits (ESM ID RANGE) Value Found R

Alkalinity 80-120 3311-3314, 3320 2500 2440 98
Alkalinity: 80-120 3315-3319 : 2500 2270 91
Alkalinity: 80-120 : 3315-3320 : 2500 2270 91
Alkalinity: 80-120 3327-3337 2500 2380 : 95
Alkalinity: 80-120 : 3342-3345 2500 2460 98
Alkalinit?z 80-120 3458-3465 2500 2420 97
Alkalinity: 80-120 : 3482-3488 : 2500 2325 . 93
Alkalinity: 80-120 3527-3542 : 2500 2325 93
Alkalinity: 80-120 3543—3544,3567—3577: 2500 2325 93
Alkalinity: 80-120 3584-3591 : 2500 : 2325 93
Alkalinity: 80-120 3617-3623 : 2500 2325 93
Alkalinity: 80-120 3626-3623 : 2500 2263 °1
Alkalinity: 80-120 3648 ‘ 2500 2338 94
Alkalinity: 80-120 3666-3675 : 2500 2400 98
Alkalinity: 80-120 3684-3689 : 2500 2380 95
Alkalinity: 80-120 3690-3693, 3715 2500 : 2420 : 97
Alkalinity: 80-120 3742-3743 : 2500 : 2380 95
* 3R = [(true value - amount found)/true value] x 100

D-788



Table B-53. Independent QC Samples

Water ug/L

Matrix: : Units:
Parameter : Control : Associated Samples : True : Amount : *

Limits . (ESM ID RANGE) value Found iR
Chloride 80-120 3311-3314 1522 1504 99
Chloride : 80-120 : 3311-3314 : 1522 : 1528 : 100
SRToTide — ~B0-IZ0 | 3315-3320 ‘53 —T57E 100
Chloride : 80—120.:' 3327-3334 : 1522 : 1481 : 97
Chloride : 80-120 . 3335—3337,3342—3345: 1522 : 1494 : 98
Chloride : 80-120 . 3458-3465 . 1000 : 980 : 98
Chloride : 8§0-120 : 3482-3488 : 886 : 859 : 97
CRloride —§o=1z0 3527-3544 —gse —E5T 9T
Chloride : 80-12Q : 3567-3577 : 886 : 859 : 87
Chloride : 80-120 : 3584-3591 ’ 1539 ' 1522 : 59
Chleoride- : 80-120 . 3617—3623,3626—3629: 1539 : 1522 : g9
Chloride : 8§0-120 ;630—3633,3648,3666—3&75 1522; 1536 : 101
Chloride : 80-120 : 3690-3693, 3715 : 1522 . 1536 : 101
SEToriae — —80=1Z0 3684-3689 ‘s 153 IO
Chloride : 80-120 : 3742-3743 : 1539 : 1521 : 99
* %R = [ (true value - amount found)/true valuel] 'x 100
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ORGANICS ANALYSIS DATA SHEETS
versar Inc., ESM Operatfions

Semivolatile Compounds

Page 1

D-730

. CLIENT SAMPLE ID: AMSTDO825
: MSTD
LAB SAMPLE ID: 0825MSTD
SAMPLE DATE: 08/25/87
EXTRACTION DATE: 08/25/87
ANALYSIS DATE: 08/27/87
FILE NAME: Q825MSTD
INSTRUMENT ID: MS-A )
MATRIX: WATER
UNITS: ua/L
COMPOUNDS %l Recovtrwy
Acenaphthalene < 10
Acenaphthene 79 *9
Anthracene < 10
Benzidine . < 80
Benzo(a)Anthracene < 10
Benzo(a)Pyrene < 10
B8enzo(b+k)flugranthenes < 10
Benzaol(g,h,1)Perylene < 10
4-Bromophenyl-phenylether < 10
Butyldbenzylphthalate < 10 qs
~4-Chloro-3~Methylphenal 170
wis(2-Chlorcethoxy)Methane < 10
bts{2-Chleoroethyl)Ether < 10
bts{2-Chloroisopropyl)Ether < 10
‘ 2=Chloronaphthalene < 10
2-Chlorophenol 184 a2
4-Chlorophenyl~phenylether < 10
chrysene < 10
. Dt{-n-8utylphthalate < 10
Di-n-Octyl Phthalate < 10
Dibaenz(a, hYAnthracane < 10
1,2-Dichlorobenzene < 10
1,4-Dichlorobenzene 62 R
1,3-Dichlorobenzene < 10
3,3’-0lchlaorobenzidine < 20
2,4-Dichlarophenal < 10 .
Diethylphthalate < 10
Dimethyl Phthalate < 10
2,4-Dimethylphenol < 10
4,6-0{nitro—-2-Methylphenol < 50
2,4-Dinftrophencl < 50 -
.2,4-0inftrotoluene 100 iOO
2,6-0initrotoluene < 10
1,2-Olphenylhydrazine < 10
bis(2-Ethylhexyl)Phthalate < 10
Fluoranthene < 10



ORGANICS ANALYSIS DATA SHEETS . Page 2 -
versar Inc., ESM Qperatlons :

Semivolatile Compounds

CLIENT SAMPLE ID: AMSTDO0825
. MSTD
LAB SAMPLE 1D: 082SMSTD
SAMPLE DATE:. 08/25/87
EXTRACTION DATE: 08/25/87
ANALYS1S DATE: 08/27/87

FILE NAME: 0825MSTD N
INSTRUMENT ID: MS-—-A
MATRIX: WATER
. UNITS: UG/L
COMPQUNDS °l Recoving

Fluorene < 10 :
Hexachlorobenzene < 10
Hexachlorobutadiene . < 10
Hexachlorocyclopentadiene < 10
Hexachloroethane < 10
Indena(1l,2,3~-cd)Pyrene < 10
Isophorone < 10 . -
N-Nitroso—-Di-n-Propylamine 82 . L2
N-Nitrosodimethylamine <5
N-Nitrosodiphenylamline < 10
Naphthalene < 10
Nitrobenzene < 10
4-Nitrophenol 230 s
2-Nitrophenol < 10 .
Pentachlaorophenol 152 FC
Phenanthrene < 10
Phenal 177 9
Pyrene ' 95 as
1,2,4-Trichlorobenzene €3 6>
2,4,6-Trichlorophencl < 10
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ORGANICS ANALYSIS DATA SHEETS

Page
Versar Inc., ESM Operations
’ Semivolati{le Compaounds
CLIENT SAMPLE ID: AMSTDS20!
MSTD
LAB SAMPLE 1D: 0QS01MSTD
SAMPLE DATE: 09/01/87 ° .
EXTRACTION DATE: 09/01/87
ANALYS1S DATE: 09/03/87 :
FILE NAME: 0Q3S01MSTD
INSTRUMENT 1D: MS-A )
MATRIX: WATER
UNITS: uG/L s Fu'q X
COMPOUNDS
Acenaphthalene <10
Acenaphthene ’ 74 Y
Anthracene < 10
Benzidine < 80
Benzo(a)Anthracene <10
Benzo(a)Pyrene < 10
Benza(b+k)f luoranthenes < 10
Benzol(g,h, !)Perylene < 10 -
4-Braomophenyl-phenylether - < 1o :
Butylbenzylphthalate : s < 10
4-Chlioro-3-Methylphenol ' 164 < 2—
bis(2-Chloroethoxy)Methane < 10
bis(2-Chloroethyl)Ether < 10
bis(2-Chlorotsopropyl)Ether < 10
2-Chleronaphthalene ) < 10 € 74
2~-Chlorophenol 175
4-Chlorophenyl-phenylether < 10
Chrysene < 10
Di-n—-Butylphthalate < 10
O{~-n-Qctyl Phthalate < 10
Dibenz(a, h)Anthracene < 10
1,2-Dichlorobenzene < 10
1,4-Dichlorobenzene : 36 De
1,3-0Oichlorobenzene < 10
3,3’-Dichlorobenzidine" < 20
2,4-Oilchlcorophenol < 10 .
Diethylphthalate < 10
Dimethyl! Phthalate < 10
2,4-Dimethylphenol < 10
4,6-0tnitro-2-Methylphenol < 50
2,4-Dinitrophencl < 50 i q%
2,4-Dini{trotoluene 28 -
2,6-Dinftrotoluene : < 10
1,2-Otphenylhydrazine < 10
bls(2-Ethylhexyl)Phthalate 45 sfo
Fluoranthene < 10

D-792



= ORGANICS ANALYSIS DATA SHEETS Page 2 .
’ Versar lnc., ESM Operatlons

Semtvolatile Compounds

CLIENT SAMPLE ID: AMSTDS0!
MSTD

LAB SAMPLE ID: 0S01MSTD
SAMPLE DATE: Q3/D3¢47
EXTRACTION DATE: 09/01/87
ANALYSIS DATE: 09/03/87

FILE NAME: 0901MSTD »
INSTRUMENT 1D: MS-A 7., FL&fV«AZY
. MATRIX: WATER
. UNITS: UG/L
COMPQUNDS
Fluorene . < 10
Hexachlorobenzene < 10
Hexachlorobutadtiene < 10
Hexachloraocyclopentadiene < 10
Hexachloroethane < 10
Indeno(l,2,3-cd)Pyrene < 10
lIsophorone | < 10
N-Nitroso-Dl—-n-Propylamine - 67 : G
N-Nitrosodimethylamine ’ <5 :
N-Nitrosodiphenylamine < 10
Naphthalene < 10 -
Nitrobenzene < 10
4-Nitrophenol 210 |5
2~-N{trophencl < 10
Pentachloraphenol 168 ?‘*
Phenanthrene < 10
Phenol 169 ¢4
Pyrene a1 A |
1,2,4-Trichlorobenzene ) 43 kt3
2,4,6-Trichlorophenol <1
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@

LABORATY DATA VALIDATION

MARTIN MARIETTA - THE DALLES
FIELD REPLICATE COMPARISON

GROUND WATER

SAMPLES COLLECTED
JULY-SEPTEMBER 1987

. lfate

D-795

Parameter Sample Replicate RPD Sample Replicate RPD
Batch Batch B
Well No. 8A Rep#4 % 6B Rep3 %
Lab No. 3312 3314 3315 3317
Calcium 25,100 24,400 2.8 41,400 38,900 6.2
Magnesium 7,570 - 7,590 .3 20,400 19,500 4,5
Potassium 9,710 . 9,270 4.6 8,000 7,440 7.3
Sodium 39,900 39, 600 .8 24,600 22,800 7.6
“~dium (T) 42,700 43,000 o7 25,100 26,600 5.8
. czarbonate 128 120 6.5 230 182 23.3
Carbonate <1.0 16 <1.0 <l.0
Chloride 6.8 9.8 36.1 8.8 8.8 0
Cyanide, F. 30 35 15.3 51 76 39.3
Cvanide, T. 1780 1840 3.3 1120 790 34.5
Fluoride 1.0 1.0 1.0 <1.0
Sulfate 76 72 5.4 73 85 15.1
Batch Batch D
Well No. MW13B Rep7 208 REP8
Lab No. 3328 3333 3334 3337
Calcium 24,400 20,700 26,000 22,500
Magnesium 12,800 10,700 5,660 5,790
Potassium 6,280 5,970 9,730 10,100
Sodium 14,200 13,600 45,300 46,300
Sodium (T) 14,800 14,400 49,900 50, 500
Bicarbonate 129 131 133 137
Carbonate <1.0 <1.0 <l.0 <1.0
Chloride 5.1 4.5 8.3 7.7
Cyanide, F. 22 29 27.4 ' <10 21
Cyanide, T. 138 139 .7 <10 <62
Fluoride <1.0 <1.0 {l.0 <1.0
20 21 66 49



Laboratory Data Validation (continued)

Parameter Sample Replicate RPD Sample Replicate RPD
Batch E Batch F

Well No. 228 Rep9 A %A Rep5 Z

Lab No. 3344 3345 3463 3461

Calcium 15,100 21,500 27,300 27,800

Magnesium 4,320 3,910 9,610 9,490

Potassium 5, 560 5,340 10, 600 9,820

Sodium 32,900 29,600 171,000 173,000

Sodium (T) 32,000 31,100 167,000 159,000

Bicarbonate 112 90 314 268

Carbonate 18 10 12 12

Chloride 5.7 12 9.6 8.2

Cyanide, F. 12 12. 0 132 105 22.8

Cyanide, T. 112 89. 22.9 12,600 13,000 3.1

Fluoride 1.0 <1.0 10 12 18.1

Sulfate 46 24 62.8 100 101 .9
Batch I Batch 1

Well No. 258 Repl0 4A Rep2

Lab No. 3542 3532 3537 3534

Calcium 23,900 50,700 29,500 30, 300

Magnesium 6,890 15,600 13,300 13,200

Potassium 5,010 5,970 7,820 8,000

Sodium 8, 680 9,080 31,200 31,900

Sodium (T) 11,300 12,200 29,100 29,500

Bicarbonate 99 <1.0 127 132

Carbonate <1.0 1.0 1.0 <1.0

Chloride 9.1 24 5.0 5.0

Cyanide, F. <10 <10 <10 11 9.5

Cyanide, T. <10 <10 213 43 132

Fluoride <1l.0 1.0 <1.0 1.0

Sulfate 33 9.9 64 53 18.8
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“boratory Data Validation (continued)

Parameter - Sample Replicate RPD Sample Replicate RPD
Batch 1 Batch J
Well No. 11D Repb % PW-3 Repll A
Lab No. 3539 3544 3567 3569
Calcium 20, 400 18, 500 21,500 21,500
Magnesium 9,690 9,270 11,000 11,100
Potassium 4,830 5,130 8,070 8,080
Sodium 18,200 17,400 43,100 42,600
Sodium (T) 16,400 16,400 38,900 38,900
Bicarbonate 97 114 160 178
Carbonate <1l.0 1.0 <l.0 <1.0
Chloride 6.5 9.7 5.2 6.2
Cyanide, F. <10 <10 0 <10 - <10 0
Cyanide, T. <10 <10 0 <10 <10 0
Fluoride <1l.0 1.0 <1.0 1.0
‘ulfate 22 22 20 38
Batch M Batch O
Well No. 2B Repl 328 Replb6
Lab No. 3631 3626 3674 3675
Calcium 27,700 27,300 37,800 39,000
Magnesium 7,380 7,330 14,400 14,500
Potassium 9,370 9,970 10, 000 9,840
Sodium 51,700 47,900 24,900 25,500
Sodum (T) 48,300 49, 600 24,500 25,000
Bicarbonate 88 90 170 - 172
Carbonate 20 20 4.0 2.0
Chloride 8.5 7.9 6.1 4.7
Cyanide, F. 34 32 6.0 52 65 22.2
Cyanide, T. 1180 800 38.3 1,020 1,060 3.8
Fluoride 1.0 <1.0 2.5 2.6
Sulfate 100 86 45 41
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Laboratory Data Validation (continued)

Parameter Sample Replicate RPD Sample Replicate RPD
Batch J Batch K

Well No. 16A Replé % Klindt Repl2 %

Lab No. 3576 3574 3591 3585

Calcium 9,270 9,040 49,100 49,200

Magnesium 2,100 2,140 20,400 20,400

Potassium 6,610 6,200 5,990 5,820

Sodium 49,200 46,400 12,800 13,200

Sodium (T) 41,200 42,200 14,000 14,300

Bicarbonate 106 117 152 160

Carbonate 12 1.0 1.0 <1.0

Chloride 3.2 3.2 5.5 5.3

Cyanide, F. 12 11 8.6 37 35 5.5

Cyanide, T. 40 42 4.9 777 1,190. 148

Fluoride 1.0 <1l.0 <l.0 <1.0

Sulfate 25 22 55 47
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SECTION THREE

FIELD SPLITS

D-799



EPA FIELD SPLIT SAMPLE COMPARISON
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Summary of results of split samples collected at Martin Marietta
Reduction Facility (MMRF), The Dalles, Oregon and Analyzed by
Martin Marietta Environmental Systems (MMES) and an EPA Region X
Labs :

Six samples (Client ID) LLCW, LFDS (LFCGs analyzed for PCB’s
only), RRAS, OCAS and SSP2ES, collected during 19-28 March
1986 (LLCW, RRAS, OCAS and SSP2ES) and 10 May 1986 (LFDS) at
MMRF, were split and analyzed by MMES and an. EPA Region X Lab.
LLCW is a water sample while the others are sediment/sludge
samples. ' '

Samples LLCW, LFDS and SSP2ES were analyzed for volatile,
organics and no compounds were reported above detectable levels
by either lab. Samples LLCW and LFGCS were analyzed for PCB's
and no compounds were reported above detectable levels. Base/
neutral acid extractable compounds results detected by both
labs and .results for other parameters are summarized in Tables
1 to S. The complete lists of organic compounds (volatile,
base/neutral acid extractables and PCB's) analyzed by both
labs can be found in Appendix A.

Preparatory and analytical methods used by the labs are
summarized in Table 6. In the case of fluoride sludge analyses,
differences in preparatory methods account for discrepancies
between results reported. Region X distilled the sludge samples
and analyzed them for total flueride while MMES leached the.
samples and analyzed them for total dissolved fluoride.. Samples
to be analyzed for cyanide were prepared by the same method at
both labs but the instrumentation used for colorimetric determ-
ination differed. MMES used a Shimadzu UV-160 spectrophotometer
while EPA Region X Lab used the Technicon Autoanalyzer.

In general, results for the organic parameters showed -good
agreement between the two labs. Results for sulfate and metals
also showed good agreement. The differences mentioned above -
may explain some differences between'results reported for
fluoride and cyanide.. ' '
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Table 1. Summary of results for sample (Client ID) LLCW

i MMES ID - 2704
EP Toxicity Test MMES - EPA .
Metals (ug/L) Results Results
Arsenic : 354 182
Barium <200 © 755
Cadmium <50 0 .€°
Chromium 88 105
Lead _ <200 102
Mercury 0 .55 0 .35
Selenium <200 16
Silver <50 0.4
Parameter MMES EPA
(mg/L) S Result . Result
Total Cyanide ' 9.4 , : : ' 43
Free Cyanide 0.91 ' 11.7
Fluoride ' . 2440 1700
Sulfate _ 2660 2218
Sodium (Total) 5900 . ' 8180
- Arsenic (Total) 455 ' 291
Base/Neutral Acid MMES EPA ‘
Extractables (ug/L) Result Result
Benzo-a—-Anthracene <5 7.1
Benzo-(b+k)-fluoranthene <5 _ 201,
Benzo-g,h,i-Perylene <10 4.5
Benzo-a-Pyrene <5 3.6
Chrysene <5 3.9
Fluoranthene <5 8 .3
Indeno(l,2,3 cd)Pyrene <10 9 .4
Phenathrene <5 8.3
Pyrene : <5 4 .5

1 Result is the sum of two isomers (b,k) reported separately
by EPA (See Appendix &) .
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MMES ID-3294

Table 2. Summary of results for sample (Client ID) LFDS

’..
o

EP Toxicity Test MMES EPA

Metals (ug/L) Results Results
Arsenic <200 2.0
Barium <200 157
Cadmium <50 9.1
Chromium <50 7.0
Lead <200 1066
Mercury <0.3 0.054
Selenium <200 5.0
Silver <50 0.24
Parameter MMES Result EPA Result

(mg/kg) (dry wt) (Dry wt)
Total Cyanide 1.70 1.76
Fluoride 1250 57500
Sodium 69100 45700 .

Base/Neutral Acid MMES EPA
Extractables (Hg/L) Result Result
Acenaphthene 11,000 3,600
Anthracene 11,000 3,300
Benzo-a-Pyrene 110,000 72,000
Benzo-b+k-flurocanthene 210,000 340,000l
Benzo-a-Anthracene 100,000 72,000
Chrysene 110,000 94,000-
Dibenzofuran NAZ 1,500
Fluoranthene 150,000 13,000
Fluorene 9,000 2,800
Phenathrene 82,000 57,000
Pyrene 120,000 11,000
1

EPA (See Appendix A).
2 Not Analyzed.
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Table 3. Summary of results for sample (Client ID) SSP2ES -

- MMES ID-2796
EPA Result .

Parameter MMES Result
(mg/kqg) (Dry wt) (Dry wt)
Sodium (total) 17,700 13,560
Arsenic (total) 71 35.4
" Base/Neutral Acid MMES EPA
Extractables (4g/L) Result Result
Benzo-a—-Anthracene 340,000 860,000
Benzo-b+k-fluoranthene 1,430,000 1,020,0001
Benzo-(g,h,i)-Penylene 470,000 ' 130,000
Benzo—-a-Pyrene 330,000 110,000
Chrysene 1,240,000 670,000
Fluoranthene 1,780,000 1,600,000
Indeno(l,2,3 cd) 370,000 200,000
Phenathrene - : - <62,500 340,000
Pyrene 1,220,000 680,000

Result is a sum of two isomers (b,k) reported separately by
EPA (See Appendix A).
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Table 4. Summary of results for sample (Client'fD) RRAS

MMES ID-2730

Parameter
(mg/kg)

Free Cyanide
Total Cyanide
Fluoride
Sodium

MMES Result
(Dry wt)

< 0.96
NR 2

232

3620

EPA Result
(Dry wt)

- Nal
0.33
1866
3140

1l Not analyzed
Not requested



MMES ID-2732

‘Table 5. Summary of results for sample (Client ID) OCAS

Parameter

(mg/kqg)

Total Cyanide
Fluoride
Sodium

MMES Result
(Dry wt)

NRI
67
8704

EPA Result
(Dry wt)

0.2
12,000

1 Not requested
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‘Table 6. Summary of methods used by Martin Marietta Environ-

mental Systems (MMES) and EPA Region X Lab

Parameter MMES Method EPA Reg. X Methodl

Total cyanide 335.22 335.2

Free Cyanide 412-H 412-H

Fluoride. 300 .03 300 .0

Sodium Flame AA Flame AA

Arsenic Flame AA Flame AA

EP Toxicity

Test Metals 1310, 200 series 1310, 7000, 8000
series

Volatiles . 624 624

Base-neutral/acids 625 : : 625

PCB's 608 _ 608

1l rnformation furnished by Mr . Jerry Muth of EPA Region X
2 Instrumentation for measuring colorimetrically differed

(see text)
Preparation methods differed (see text)
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APPENDIX A

LIST OF ORGANIC PARAMETERS ANALYZED BY MMES AND
EPA REGION X TESTING LAB AND CORRESPONDING DETECTION LEVELS



Table A-I-1. Results of analysils for volatile organic compounds in an aqueous sample
(LLCW) - analysis performed by EPA Region X Lab
11-AUG-86 EPA Reglaon X Lab Ranagementl Systiem Page '
13120138 sample/Project Analysis Resulls
Project? TEC—-2bhA MARTIN MARIETTA utticers BC2 Acgount? GBLOPLAT
statlon Not LLCW
sample Nod 8L 130415  Begin Sample Uatel 86/03/26 15150 Sourcet Landfiil Surface Run Deptht QA Coded
Laboratory! RX Descriptiont LANOFILL LEACHATLsSTATION CyMATER
{ VoA - PP Scan (GChS) Water—Yotal 1
| Parameter Result Units !
Hethaney Vetrachloro- 5U uyg/!
Acetone 17U8 uy/l
SJ Hethanes Yrichloro- SV ug/l
o™ Benzene 55U ug/l
o Ethaney lelsl=Trichlore 5U up/
Vo] nethaney Bromo- 10U ug/l
Hethane, Chloro- - 10U ug/t
Ethaney Chioro- 10U ug/|
Ethyleney Chloro~ 10V ug/|
Methaney Olchloro- UJ uy/l
. Carbon Dlsulflde 5u ug/l
Hathaney Tribromo- U ug/!
Hethaney Dichlorobromo— 50 ug/i
Ethaney lel=Dichioro- 50 ug/l
Ethylene, 1,1-Olchloro- su ug/l
fropaney 1y2-Dichloro— S5U ug/
Methyl Ethyl Ketone (NHE 9uJ ug/t
Ethaney lsly2-Trichloro 50 ug/ it
Ethyleney 1:192-Trlchloe 1J v/ *
Ethane, 1¢192s2-Tetrach Sy ug/l
o—-Xylene 50 ug/)
Benzeney Ethyl- SU uy/l
Styrene : SU ug/d
Ethaney 1s2-Dlchloro~- 55U ug/i
Yinyl Acetate 10U ug/1
Ketones Methyl Isobutyl 10U ug/l
Toluene - 5y ug/l
Benzenay Chloro- SU ug/)
Ethere Chioroethyl Yiny 10U ug/li
Methanes Chlorodibromo—~ 5U ug/t
Ethyleney Jetrachloro- 50 ug/i
‘ Cls-1,2-Dichliaroethens 5U ug/l
Ethyleney 1e2-Trans-Uic 5U uy/l
2-Haxanone 10U ug/lt
Propeney cis—-143-Dlcnhlo SU uy/ |
Propene trant=1,s3-Dich YU ug/t
B ' @




Table A-I-2. Results of analysis for volatile organic compounds
in an aqueous sample - LLCW - analysis performed

by Martin Marietta Environmental Systems (MMES)

SAHPLE DATE: $T3726788 & 3726786 :
AZALYSIS OATE: i w/8/86 s w78/86 :
MMES SAMPLE ID: ; 216 : 2708
CLIEXT SAUPLZ ID: ST wed
#OTE: : TG
conpaunps : "7 FINAL CONCENTIATION = ppb (ag/al)

acrolein i <0 @0 '
acryloaitrile R
benzene ; <S5 ;: <10 :
sremadichloromethane ; <3 ;; <10 ;
broofora - <s <10 :
beomoaethane N AP I
earooa tatrachloride ; < :: <10 :
chlorobenzene : <3S =: - <18 :
eilorgethane ; <3 %; <10 ;
ehlorofora g <s %5 <10 %
chlorcaethane : % < %% <10 g
l-chlorcetiylvizyl ether : <10 i3 0 ¢
ai{s~1,l=dichloropropens : <S E; <10 :
didroscchlorsaethace s a <
1,1=dichilorcetians : <5 : <10
1,2=dichloreethane : <3 g <10
1,1=d{chlaroethylene : <S :: <19

1 ,2~=dichloropropane : <s :i <10
ethyldenzene =: <3 '::: <10
zethylene chloride : <10 i <«Q0
1,1,2,2-tetrachlorvethane : <$ :: <18 ;
tatrachlorcethylene : <5 : <10 :
toluene : <3 ' <10 .
tringel,2-dichlorvethylene ; <3 : <10 .
triase1,l-dichloropropene : <3 : <10 :
1,1,1=-trichlorvethane : <S : <19 :
1,1,2=-2richlorocethane : <3 ; <10 ;
trtehlor;c:nylcnc ; <S : <10 :
vinyl chloride ; <3 i; <10 :
el3-1,2-dichlorcetniylene : N

<3 N <10 -

(a)Sample diluted

1:2 for analysis.
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Table A-I-3 . Results of analysis of base/neutral acid extractable compounds and

PCB's in an aqueous sample — LLCW analysis performed by EPA Region X

Lab

11-AUG-806
13128158

Projeclt TEC-2864A
Statlon Not? LLCW
Sample Not 86 110410

Laboratoryt RX

EPA Poglon X Labt Management Sysiem

Samplo/Project Anulysis Kesulls

Bogin Sample Latel

86/03/26 15850

HARTIN FARIETTA

Descriptiont LANDFILL LEACHATE.STATION CoWATER

1 B/N/Actd Scan’

t Paranmeter

Pyrene, Henzolal-
Phenoty 2:44=Dinltro-
Anthraceney Dibenzulasn
Anthracensy benzolal-
H-Cresols P-Chloro~
Benzolc Acid

Ethaney Hexachloro-
Cyclopantadlenuvs Haxach
lsophorone

Acenaphthene

Phthalatey Dlethyi-
Phthalatey DI-n-Butyl-
Phenanthrenas

Phthatltatey n-Butyl Banz
Nitrosamine, Diphonyl~
Fluorans

Butadlenes Hexachloro-
Pentachlorophenol
Phanoly 24+456-Vrichloro
2-Hlitroanliine

Phanoly 2-Mlitro-
Hapthalens

Naphthaleney 2-Hethyl-
Napthalensy 2-Chloro-
Benzidines 343'~Dlchlar
o-Cresol

Benzenay 1,2-Dichlioro~
Phenoly 2-Chloro-
Phanaly 24445=Trichloro
Benzenay Nitro-
3-Hitroantline
A-Kitroanllina

Phanoly 4-Nitro-

Benzyl Atcohol

Ethery A-Bromophenyl Pn
Phenols 2:4-Uimethyl~

—p-Crasol

Benzeney li4-Dichloro~
Aniliney p-Chior~
Phenal

ey bis{2-Chloroethy
vaney bis{2-Chloroet
haltatas bis(2-FLhylh

Ahalista. Ni—n—ticrul

water—-Total

Resuit

J.0U
J.bU
J.o0u
J.LU
j.ou
J.ou
J.6U
J.bYU
l.bY
1.1
I.ut

Unlts

Sourcet Landftiil Surtace Run

! B/N/Acla Scan Water~Total
| $¢¢ Contlnued 049
| Paramster Rasult Units
Anthsacene J.bU ug/l
Henzenes 1:294-Trichlor JsbU ug/l
Phanoly 2¢4-Ulchioro- 3.6U ug/i
Yofuenes 294-Dinitro~- 3.6U ug/l
Pyrane 4.9 wug/i
Phithalates Dimethyl 3.60 ug/l
Dibenzofuran 36U ug/i
Perylenas Banzoalginsll- 45 ug/i
Pyrene, Indenolls243~¢Co 9.4 ug/i
Fluorasnthene, 3y4-tenzo 10 wug/l
Fluoranthans 8.3 ug/l
Fluoranlhena Benzolkl~- 10 wug/l
Acenaphthylenes 3.6U ug/i
Chryseanas 3.9 ug/l
o=Cresoly 4y0-0initro- 18U ug/l
Banzenes 1o3-Olchloro- 3.6U ug/d
Tolueney 296-Dinitro-—~ 3.6V ug/l
Nitrosamines Di-n-~Propy J.6U ug/l
Ethary 4-Chlorophenyl P IV ugl/i
3.0U ug/il

Ethers bis{2~Chloroisop

| PCB Scan Water~Total
| Paramster Result Units
PCB-1260 (Arochlor 1260 0.10U ug/l
PCB-1254 (Arochlar 1254 0,10V ug/l
PCB-1221 (Arochlor 1221 0,10V ug/l
PCB~1232 (Arochlior 1232 0,100 ug/i
PCB-1248 (Arochlor 1248 0.10U ug/i
PCB~1016 lArochior 1016 0.10U ug/i .
PCH-1242 tArochlor 1242 0,10U ug/!

Oftlcers BCI

Dapiht

Page 1
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Table A-I-4 . Results of analysis.for base/neutral acid extractable
compounds in an aqueous sample = LLCW - analysis
performed by Martin Marietta Environmental Systems

D-812

( MMES)
H 1 : ]
 SARPLE DATE: : 3/26/86 : 3/26/86
H“.!SIS DATE: : 8/17/786 : 8/17/86
anES SANPLZ ID: 5 2716 . 2708
CLIENT SAMPLE ID: : PR . U
soTE: : : . .
CoNPOUNDS : " FIBAL CONCENTZATION = pod (ng/al]
Heaitreso-dimethylanine : ; <3 ; <S )
pis (2-chloroethyl) ather f é <3 § <s -
1,3-dichlorodenzene : 5 < E <3
1,8-dichlorobenzene ) % <3 g <5
1,2-dichlorobenzene f % <s E <s
bpis{2-chloroisapropyl) ceacr: § <S % <3
Z-aitroso=di-Z-gropylasine : % <3 § <S
hezachlorcethane : % <10 % <10
aitrodenzene . ; <10 % <10
{sophorone ; <s g <
bis (2-chloroethoxy) ao:aanc: . < ; <S
1,2,8=trichlorobenzene : : _<s E <5
aaphthalene : : <s : ; <S
hexachlorobutadiene : % <3 é <5
- hexacilorocyclopentadiene . ; <10 ; <10
2=-chloronaphthalene . ; <S5 : <S
dizmethylphthalate : % . <5 ; <s
acenaphthaleae : ; <S ; <5
2,6-dinitrotoluene : : <10 : <10
acenapghthene : ; <S5 : <S :
2,3=dinitrotoluene ; <10 : <19
diethylphthalate : ' <10 : <10
fluorene : ; <S : <5
R-chloropghenylphenyl ether ' <5 ; <3
H-aitrosodipnenylazine ) RGE
S-dromophenylyhenyl ether <3 : < .
Rexachlorodenzene ) ' <S : <S
phenaathrene : . <S : <5
anthracene : . <S ; < :



Table A-I-4 . Continued:

- - ——————

1 .
3/26/86 : 3/26/86

SAMPLE DATE:

AHALYSIS DATE: Sa7788 /17786
MMES SAMPLE ID: 2716 2708
CLIET SAMPLE ID: :  LLFR é wed
noTE: . : % i
COMPOUNDS ) : P CONCENTRATION 3 ppb <n%7;I§'
di--dutylphthalate <10 <10 ) )
fluoranthene . <3 : <
benzidine : <200 : Q00
pyreae : ': <S % <S :
Butyldenzylphthalate <10 <10
3,3'=dichlorcdenzidine <10 <10
benzo (a)} aathracane ' <S - <§
chrysene : % <5 % <
bis (2-ethylnexyl) phenalate : <o 2 <10
di-H#-octylphthalate ) : <0 : <10
benzo (b & k) fluoranthenes : ; <s : <s
RS Senzo (1) pyreas ' ° <s ' .<S
R tadeno1,2,3 (e,d) pyreme e i <o
didenzo (a,n) anthracene : . <19 ' <10
beazo (3,h,1) perylene <10 : <10
- COHPOUHDS . : FINAL CONCENTRATION 1 ppd (ng/ml)
© paenal : <10 STl ’ T
, 2-chlorophencl : <S <
. 2eaitrophenol ) . : <5 . <3
_ 2,3-dizetaylyhencl : ; <S .: <3
g i. d=dichlorcphenol <5 <S
" leghloro-3-metiylphenocl ) <5 <
'. 2,8,6=trichlorophenocl ; : <5 . <35
. 3,%=dinitrophencl : <15 <15
. R-aitrophenol : <10 ' <10
3, 8-dinitroeo=crescl : <15 1§
pentachlorophencl : 410 <10 -
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Table A-I-5.

Environmental Systems (MMES)

14

Results of analysis for PCB's in an aqueous sample -
LLCW - analysis performed by Martin Marietta

Bai1PLT DATI: ey>iyrp g.;/26/86
ATALYSIS JaTzE: : 8/16/36 E.:/28/86
*NES SAUPLT ID: i zme ¢ 2708
cLIZTT sarLs Io: Tl LLew
NoTE: : :
conpoUEDS Y énucznrx;rréu s 290 (
arocler 1216 : : ’ <o,53==§ <3.5
aroclor 1221 : : <0.5 f <2.%
aroclar 1232 . : <0.5% = <0.5
areclor 1232 ) T s <9.5
aroclor 1283 K . g : <0.5% <0.5
lroclor 1233 - : 1.0 <1.0
aroclor 1259 : : <1.0 <1.2
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Table A-II-1. Results of analysis for volatile organic compounds 1n a sediment sample -
LFDS - analysis performed by EPA Region X.
1z~AUL-bA €EFA Reglon X Lab Manaygementi Systew . Page 1
14140146 Sampla/Projuct Analysis Resuits
Projectt TEC-25%C NARVIN RARJETTA Ufticert NXL Accountt GHLOPGAY
Sampite Notl B8b 190010 Hegin Sample Uatel 0b705710 12127 Sourcs’ Sealsent (General) Depths QA Codet
Laboratoryt RX Gescription? LFUS LANUFILL WKW QUAD (1}
| voa ~ PR Scan {GCHS) Sealment |
| Parumetar Kesuilt Unlts 1 . .
Mathanes Yetrachioro- 145U uy/ng .
Acetone 248 ug/ng
nethaney Yrichloro- T.50 uyl/hg
benzene 7.5U ug/ng .
) Ethaney lslyl=Trlcnloro 7.5U uy/ng
| Methane, Bromo~ 150 ug/ng
sf MNethanay Cnloro- 150 ug/k9
wn Ethaney, Chioro- 15U uy/ng
Ethylenes Chioro- 4,15 ug/eg
Hathanes Dlchloro- 298 ug/hg
Carbon Disultide 0.80J ug/hy
Hathana, Trlibromo- 1.5U uy/ka
Hathanes Dlchlorobrano~ 1.5U uy/ng :
Ethanes Lsl-Dichloro- 1.5U ug/no ‘
Ethylene, Lol-Dlichloro- 7.5V uu/ng
Propaney 1s2-Dlchlora- 7.5U ug/ikg
Hethyl Ethyl Ketone (HE 198U wy/kq
Ethane, ly)s2=Trichlaro 7.5U ug/ng
Ethylenes Jale2-Tricnlo T.5U4 ug/kyg
Ethaney 1414242-Toetrach 15U uy/rg
o-Xylene T.5U0 ug/ng
Benzene, Ethyl- 7.5U ug/nn
Styrans 1.5U ug/kg
Ethansy 1y2-Dlchloro- 7.5U ug/ky *
Vinyl Acatale 7.50 uy/ng
Ketoney Hethyl lIsobulyl 150 ug/ke .
Toluane T.5U upl/rg R
deanzeney Chloro- T.5U uvu/ng
Ether, Cnlorvelhyl Viny 15U ug/ng
Mathaney Chlarodibromo~ 7.5U ug/ng
Ethylaena, Tetrachloro- 7.5U uy/ng
Ethylenas Je2-Trans-blc 7.5U0 ug/kg
2-Hexanone 150 uy/ng
Propenes, cls—~143-0icnlo T.%U uyl/kg
Propane, trans—1,3-Dich 7.5 ug/na




Table A-II-2. 1.?.esults of analysis for volatile organic compounds
in a sediment sample - LFDS -~ analysis performed
by MMES

SANPLE DATE: , “8/10/86
ANALYSIS DATE: 1 5/16/88
MMES SAMPLZ ID: ;o 3298
CLIENT SAMPLE ID: : LS
¥OTE: :
COMPOUNDS :
agrolein ; <100
acrylonitrile : <100
benzene : <%a
dromodichloromethane : <30
drosofors : <30
Bromomethane : <0
esrbon tatractiloride .: <50
oiilorobenzens ; <30
chlorcethane 3 <30
ehloreofors ; <so
ahlaromethane ; <34
d-anloroethylvinyl ether : <100
ais=1,3=dichloronropene . <sQ
dibromochlorcaethane : <30
1,1-d{chloroetiane ; <S50
1,2=dichlorvethaae <30,
1,1=dichloroatbylene : <S¢
1,2=d1chlorepropane : <30
athyllenzene : <30
sstaylene chlorics <104
1,1,2,2-tatrachloroethane <30
tatrachlaorcethylene <30
taluene ' <30
trins-1,2-diaflorcethylene <30
transe1,j-dichloroprogene <50
1,1,1=crichloroethane = <30
1,1,2-tricaloroetasae . <sq
trichlorvethylene <50
viayl chloride <30
813~1,2«dichlorgethylene <%a

*Aquaous field blank

D-816
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Table A-II-3. Results of analysis for base/neutral acid extractables in a sediment
) sample — LFDS - analysis performed by EPA Region X
12-AUL-86 ErA Koglon A LaD nanayesant dystem
141446340 Sampla/Projuct Anafysls kesults
Projects TEC=-255C KAKT N FKARLETTA ' utstlcert NXL Accountt GBLOPOLA?
Sample Not B¢G 190012 Bepin Seaplu Latel bb6705710 12327 source?d Seaiaent (General)d Daptht QA Codel
Laborataryt RX Nascriptiont LFOS LANDFILL AW QUAD 12}
{ 8/H/Acld Scan Seaglment { B/N/hclo Scan Seaimsant
| Paramstar kssult Unlis } eee Continuea 8¢¢
e mm . me—e——— | Patumetar Result Units
Pyreney benzofal- 92000 uylkg e ———— -
Phenoty 2:4~Dinttro- LzO0UU uy/xe Anthracsns 3300 ugl/kg
Anthracane, Dibenzalash 1300U uy/k9 Banzanss ls2ya=Trichior 1300U ug/ksg
Anthracane, benzolal- 72000 wug/h9 Phenols 2+4=Uichiofo- 13000 ug/kyg
H-Cresaly P=-Chloro~ 1300V ug/hkg Yoluanes 244-Dinlitro- 1300U ug/hg
genxalc Acld 200U ug/re Pyrane 11000 wug/kg
Ethanes Maxachliofa~ 1300U uy/hg Phihalates Dimathyl 1300U ug/kg
o Cyciopsnitadlsnes He xach 13000 up/hkp Olbenzoturan 1500 wug/kg
Ao lsopharone 1300LU ug/ng Pearyleans, genzolgenell- 420004 ug/kg
— Acanaphthane 360C ug/ke Pyrene Ingeno(l,2s3=Cy 47000J ug/hkg
] phtnalats, Dlathyt- 1J0UU uy/ng Fluoranthenes 34-lenzo 170000 wug/kg
fhthalates Di~n-Butyl- 130000 ug/kg Fluoranthens 13000 wug/kg
Phenanthrens 57000 ug/kg Fluorantnene, benzolul- 170000 ug/kg
phthulates n=-Rutyl Buni 13000 ug/ha Acanapninylene 1300V ug/kg
Nitrosamingy Diphenyl= 13008U ug/ng Chrysens 94000 wug/kg
Fluorsne 2600 ug/h9 o-Cresol e 4vb-Linltro= 6200V ug/hg
Butadlanas Hexachloro- 1300U ug/hq benizensy le3-Dichloro= 1300U ug/kg
pentachlaorophenol 6200U ug/hg Tofusnsy 2y6-Dinitro- 1300U ug/kg
Phenols 2essb=Trichloro 13000 ug/kQ Nitrosaminus Di-n~Propy 13000 ug/kg
2-Nlitroaniline 62000 ug/kg étner s 4-Chlocophenyl P 1300U ug/kg
Phanoly 2-klitre- 13000 ug/nrg Ethers bis{2-Cnloroisop 1300U uy/kg
Napthalens 580J) ug/kg
Nsphthalenss 2-Hathyl~- 720 ug/hka
Napthalens, 2-Chioro- 13000 uy/kg
denzidines 33'~Dichlor 2600V ug/k9
o-Cresal 13000 ug/rg
Benzensy ls2=-Dichloro- 130GU uyu/ng
Phenoly 2-Chloro- 13000 uyg/kg
Phanoly 2+14:5~Trichloro 6200U uy/hg
Benzane, Hilro—- 1300U uy/kg
j-titroanliline tLC0OU ug/hg
s-Nitroantllae 200U uy/h9
Pheanoly 4-Nltrso- L.00U ug/nn
penzy!l Alcohal 1300U ugy/ng
Ether 4-Browmophenyl Ph 1100U uy/Zkg
Phenoly 244=0Dlmethyl- 130U ug/rg
p-Cresol 1300U uy/ka
benzane, le&-Dlcnloro- 1300V ug/kao
Anltines p-Cnlor- 1300U ug/na
Phenul 1500U ug/ho
Ethery DIsl2-Chloroetny 130LU uy/na
Hethanes bisli2-Chloroet 13000 uy/na
nthalates brs{z-Fthyth Ya0bJd uj/a0
halates, Di—-n-liciyl 13600 uy /KA
nrene, Hexacnloroe- 11006U wy/ra




Table A-II-4 . Results of analysis for base/neutral acid extract-
ables in a sediment sample - LFDS - analysis

performed by MMES

hexachlorocyclopentadiene . 3.5 : <8.3

SAMPLE DATE: Taoi0-35 : 5-10-86
ANALYSIS DATE: STao1e-8s - s-15-s§“§
MMES SAMPLE ID: i 1297 ; 3298
CLIZNT SAMPLE ID: ‘Tlires ¢ LFDS ;
¥OTE: : 0 :
COMPOURNDS FINAL EOHCEHTRATIC:IN 3 ppam (n;/kz) :
S EIREEFERT=T 3 e loyoossesmm -
B=nitroao=-dimethylamine <3.,2 5 <3.2 f
dis (2-chloroethyl) ether - <2 g <§.2 :
1,3-dichlorobenzene : .2 a2
1,8=dichlorobenzene : <8.2 2.._:;:E—~-§
1,2=dichlorobenzene * : <N.2 §°°'2;TE°°'§
Bi3(2-chloroisopropyl) cthor: <8.2 §"'2§f§°"§
¥=aitroso=di=-Y-propylaaine : <3.2 é 1.2 -:
hexachloroethane : <38.% E <8.4 :
nitrobenzene : <8.Aa §'°'?§f§"'§
{sophorone : <3.,2 §"_1573°"§
bis (2-chloroetnoxy) n-tnan¢= <.2 §'°'?§f5°"§
1,2,83=2richlorcbenzene : <,2 %...:;T;.-.:‘
naphthalene : <8.,2 §°.'?375"‘§'
hexachlorobutadiene : <3,2 :.-.:;?E...g

2-chloronaphthalene a,2 ¢ B2
dinethylphthalate : 8,2 : <4.2.-_
acenaphthalene : <3,2 5-.-:;:;...2
2,8=dinitrotoluene : <8.% f..‘:gtz...;
acenaphthene : <8.2 :....?;....i
2,5-dinitrotoluene : 8.3 : <8.l-..:
diethylphthalate : <8.% ; <8.1% ?
fluorene : <8,2 . 9 ?
S-chlorephenylphenyl ethsr : 3.2 r-.:;t;...?

#-aitrosodiphenylamine 8.3 : <8.8

:igronophcnylphcnyl sther 8,2 : <3.2

E:xachlorcbonzeno w2 : @2 :
. meaccesese ]

Eg:nanthronc <3.2 : 82 :

:gthrac.nc ) 3.2 ; n

D-818

*Aqueous field blank



Table A-II-4. Continued

SAMPLL DATE: ; 5-1;-86 : 5-13-86 :
ANALYSIS DATE: ; 5-15-26 & 5-15-36 :
MMES SAMPLE ID: : 3297 ; 3295 :
CLIENT SAHPLE ID: T wres s oS
NOTL: ' R :
CONPOUNDS FINAL %nnc:rrnr:én * ppa (l:/kg) :
di-N-dutylphthalate ) B o Tan ;
flvorasnthene ’ : 5.0 s 1%0
‘benzidine . : i <168° ;<168 ;
pyrene . : 5.3 E- 120
butylbenzylphthalate t <8.% . (8.8 &
3,3'=dichlorobenzidine ' : <3.% <.
benzo (a) anthracens : : <8,2 -“;Ea.“-;
ehrysene ’ : <8.2 ; 110 :
Bis (2-ethylhexyl) phthala:n: ; <8.% § <8.8 §
di-¥=catylphthalate : ; <3.% : <8.3 :
denzo (D & k) fluoranthenes ' : .2 . 210 :
denzo (s) pyrene i ; 3,2 : 110 i ,
T indeno-1,2,3 (a,d) pyrene ) : <8.% ; 100 :.;BE---
didenzo (a,h) aathracene i ; <3.3 .::“..;r..i'“““:
denzo {(g,h,1) perylene ‘ % <8.% : 9 ::-—----
phemal T HEEIRECEE
2-chlorophenol . - --:---' 5--‘<u.2 'i"'?i?;"'
2-nitrophenol :- E- T
2,3-dimethylphenol :“- “'5 T
;:;:dichig;;phonol : E- <u.2'--'§"'22f§"':
l-chlorc-3-mcthy1p;;nol _"':""-""'-g"'23f5'°"§"'2;f§"‘.
2,8,6-trichlorophenol : é-- a.2 <.z i
Z,R-dinltropk-'x;nol :-“ a2 T g T
;:nitrophc;;l :--- 5- 8.1 -i"'QETE""
3. 6-dinitro-c-cresol :- %-‘:12.6---2-_2;5?3---2
pentachlorophenol - T @ T

*Aqueous field blank

D-819
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SSP2ES - analysis performed by Region X Lab.

™,

\

Table A-III-1. Results of analysis for volatile organic compounds in a sludge sample -

11-AUG-86

16310144
Projactt TEC-2b8hA

Statlon Not SSP2ES

EFPA Regilon X Lab Management Syslem
Sample/Projecl Anglysis Kesults

Sample Not 86 1345051 Bugin Sample Latal

Lsboratoryt RX

Descriptions

End Sample Ustael

Commentt

| VOA -~ PP Scan (GCHS)
| Paramataer

Sealaent

Rasult

UanilLs

Hethane, Totrachioro-
Acetone

Kethanes Trichjoro~
Benzene

Ethaney leslol=-Trichloro
Methane, Bromo~-
Methaney Chioro-
Ethane, Chioro~
Ethylene,y Chloro-
fethane, Dichloro~-
Carbon Disulfdde
Hethansey TriLromo~
Nethaney Dichliorobromo~
Ethane,y Llyl-Dichlero~
Ethylene,y 1l41-Dlchioro-
Praopaney le2-Dichloro-
Nethyl Ethyl Ketone (ME
Ethaney lely2-Trichlaro
Ethylene, 1yle2-Itilchlo
Ethaney Llsly242-Talrach
o-Xylene

Benzeney Ethyl~

Styrene

Ethaney 142-Dichioro-
vinyl Acetate

Ketone, Methy! lsobutyl
Toluene

Bentreney Chloro~

Elhery Chlorasthy! Viny
Rethaney Chilorodibromo~
Ethylene, Yetrachlorou—
Clis-142-0Dlchlorosthens
Ethylenes Lle2-Trans-bic
2~Hexanone

Propeney cls-143-Dichlo
Propene,y trans—~143-Dicn

20U
15804
20U
200
200
40U
A0U
40U
40U
1904
20U
20U
20U
20V
20u
20U
140U
20U
20U
20U
20U
20U
20V
20U
A0U
AUV
20V
20U
A0U
200
20U
20U
20V
A0U
20V
20U

uyg/ng
ug/ng
ug/hg
ug/hg
ug/kyg
uy/he
ug/hg
ug/ng
uy/ug
ug/hg
ug/ng
ug/kg
ug/ng
ug/ng
uu/hyg
ug/ug
ug/ng
ug/hg
ug/ng
ug/ng
up/kg
wy/kg
ug/hg
ug/hkg
ug/keg
ug/ug
ug/hg
ug/ug
uy/ng
ug/he
uy/kgq
ug/kg
uu/hg
ug/hkg
uy/ng
ug/hg

tSanpiea Loapleted

. -

BAnTil PARIETTA
86/03/¢8 12838 Sourcel Sludge (Hasts Pend)
SLUDGE STOKAGE PUND m2,STATIUN E,SLUDGE
0b/03/28 12138

AUGEREU IN NE-CORNER POND 2

Ufticert BCIZ

Daptht V¥

Compt §

2

Account! GHIODPOGAT

QA Codel

Freq!

G



Table A-III-2. Results of analysis for volatile organic compounds
in a sludge sample - SSP2ES - analysis performed
by Martin Marietta Environmental Systems

& ‘ .

SAMPLE DATE: 173728736 : 3/28288
ANALYSIS DATE: ; A/9/86 i A/11736
MNES SANPLE ID: 1 2808 @ 3796
CLIENT SAMPLE ID: ; 337rF33 ; 33P2ES
#OTL: T s
CoMPQUNDS : f FINAL EOHCEHTBATléu a ppd (n;/z:)
acrolein ; <10 <90 :.—_
scrylonitrile ; <10 <30
tenzane ; <5 <35
brosodichloromelhane ; <3S <35
dromaforn : <S s
bromomethane : <3 <as
asrdoa teatrachloride ; <3 <33
chlorodenzene % <3 <35
shloroethane ; < : <3%
saloreforw : <3 ; <15
chloromethane ; <3 i <as
2-chlercethylyinyl etler ; <10 ; <30
aisel,3~dichloropropene : <% i <AS
didromsochlorometrane : <3 : <3$
1,l=dichlorvethane : <3 ; <25
1,2=dichloroethane ; <3 : <35
1,1-dicnloroethylene ; . <% % <35
1,2-dichlaropropane : <3 : <35 :
athyldenzene ; <s ; <RS :
sethylene chloride : <10 § <30 :
1,1,2,2-tatrachloroethane : <3 : A5 ;
tatrachlorcetiylene : <3 ; <35 ;
toluene ) TTw e
trans-1,2-dichloroetnylene : <% : {15 :
trans-1,l=dichloraopropens : <3 : <35 :
1,1,1=trighlorvetianse : <3 : < :
1,1,2=trichloroechane : <3 : <35 :
trichlorcethylene : <s : {35 ;
viayl ealoride ; <3 : <R% ?
ais=1,2-dichlorcetnylene ; <3 : <5

(a)Aqueous field

blank; cofiggntration units = ppb (n 1.
(b)Sample diluted 1:9 for anaiysis. ee 9/ml)

D~821
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Table A-ITII-3. Results of analysis for base/neutral acid extractable in a sludge sample
- SSP2ES - analysis by Region X Lab.

iSampie Complotel

Li~AUL~B6" FPA Paglan X Lavu Management System : . . Pape 3
16310344 Samplu/Project Analysis Kesults
Projectt VEC-2ubA NARVIN PAKIEITA Vetlcars BCI Accounit GUIOPLAT

statlion Not SSP2ES

Sample Not 856 1343062 Bealn Sample Ualel bb/03/28 12138 Sourcet Studge (Wasla Fena) Daptht ¥ UA Code?

Laboratory? RX Pescraptiont SLUDGE STOKAGE PUND 82,STATION E, SLUDGE
€na Sample Latel ©6/93/28 12138 Conpt § Fraqt G

Comasntt AUGEREL IN NE CORNKR PUND 2

‘ ) B/N/acld Scan Ssalsant t ) B/N/Acla Scan Sediment ]
‘ I Parameter Kesult Unles 1 1 ¢¢e Continueag 000
| | Parusuter Kesuit Units ]
| Pyraney Benzoial- 110000 ug/ns
1 Phencle 2+:4=Dinitro- 120000LU uy/ng Anthracens . 17000J ug/hky

Anthracensy Dibenzolash 24000V uy/ky Benzenes 1s244=Telchlor 24000V ug/hg
| o Arthracenss Wenzolsl~- 8LOLO0 wup/hkg Phenols 2s4-Uichiore- 24000U ug/kg
i | A-Cresols P-Chloro~ 450000 uy/ug Tolusnes 2¢4=-Dinitro- 240000 ug/kg
i © Benzolc Acid 1200000 uy/r9 Pyrons 680000 wugl/uyg
| [} Ethanesy Hexachloso- 24000U ug/hg Phinalstey Dimethyl 24000U ug/kyg
| (8] Cyclopentadlenes Hexach 24000LU ug/ng Uibenzolfuran 24000V ug/ky

lsophorons 2A0000U ug/ng Peryloney Senzolgshsil= 130000 ug/hg

Acanaphthane 24000U ug/hy Pyreney Indanolls2ed=co 200000 wug/ke

prinaiates Diethyl~ 24000V ug/hg Fluoranthenss 3s0-benze 910000 wup/ky

trthalates Di-n-Butyi- 24U00U uy/hng Flussanthens [ P11} ugl/hyg

Phenanthrens 340000 uy/no Fluosantheney benzolk)~ 3510000 wug/xy

phthalatey n=Bulyl Bana 2A000U uy/hs 33000 upg/ig
| NiLrosamine, Diphenyl~ 24L00U ug/ng 11 670000 wu/kg

Fluorene 75004 uy/ug e=Crusols Ss0-binitre~ 120000V ug/hg

sutaglenes Hexacnloru=~ 24000V uy/hg senzenss 1y3-Dichloro- 24000V ug/kg
| Pentachlorophenod 120000U uy/h9 Toluenes 2+6-Dinitro=- 240000 ug/hnp
| Phenols 20496-Trichipre 24000V uy/Kg Nitsosaminey Di-n-Propy 240000 ug/hkyg
i t-Nitroaniilue 1200000 ug/hp Elhatre A-Chlerophenyl ¢ 24000V uglhyg

Prencle 2-hilro~- 24000V uy/re Ethets bisi2-Chloroisop 240000 ug/kg
1 Napinalens 240000 ug/ug
| hAaphthalenss 2-Nethyi= 24000U ug/ng
1 Napthaleney 2-Chioro- 24U0GU ug/hg

Senzidines 3e¢d'~ulchior A9000U uy/ng

o-Crasol 25000V ugy/hg

benzanss 1,2-Dichloro- 24L00U ug/hg

Phenols 2-Chiofo~ 24000V ug/ug

Prancls 2¢4:3=VTrlchlore 1200000 uy/hg

Senzene, Nitlso- 24000U uy/keo

J-Nitrcantiina 1200000 uy/ne-

s=Hitroaniliine 120000V ug/xg

Prencls A=Mltro- 120000V ug/ke

Benzyl Alecuhol 24000V up/he

Ethery A-Bromophanyl Ph 24U00U uy/rg

Pranoly 2e8=Dimethyl-~ 24000U uy/ng

p-Ceesol 2A00UU uy/hyg

Benrensy 1s4-Dichloro~ 24000U uy/na

anjliney n-Cnlaor- 24u0CY uy/ng

Pranol S800UU uy/ng

ttnase bisl2-Chlurvethy 2AU00U uy/rg
rethaney bisl2-Chloroet 24000V ug/h9
F-inalales hisli2-Ethyln 24000V ug/ny . |
¥eenalatay Di=-n-uciyl ZAUNLY uy/e9g .

hevpuney Henachloro- 240060 uy/hg

.



Table A-III-4 . Results of analysis for base/neutral acid
extractables in a sludge sample - SSP2ES -
analysis performed by Martin Marietta Environ-
mental Systems

1 teeembanal,

SAHPLE DATZ: 3728786 . 3/23/86

B e

3/18/86 . 8/22/3&

ANALISIS DATE:

- o -, -

2308 2796

MMES SAlPLE ID:

e T

SSPF3S 3SP2ES

CLIEXT SAAPLE ID:

- e s - e

10TE: (a)  wjq
COHPOUNDS . : '
%-01troso-dizethylaaine : i <S <62.5
313 (2-chlorcethiyl) ether : < <62.5
1,3-dichlorobenzane : : <5 £62.5
1,3-dichlorobenzane . <3 . <82.5
1,2=-dichlorobenzene . . <S <82.5
513(2-chloroisopropyl) othcr: - <s <62.5
Denitroso=di-fl-propylazine ; <S <62.5
aexachlorvethane ) . <10 <125
nitrocenzene : <10 <125
e {sophorone : <5 <82.3
- uis (2-chloroethoxy) _an:hzne: : <S <52.;--
1,2,3=-trichlorobenzsane : <S <82.5
naphthalaene . <5 <62.3
hexachlorsbutadiene ) : <5 €<82.3
aexachlerscyclopentadiene - ; <10 €12¢%
2-chloronapghthalene - . <$ <82.5
di{z=ethylphtialata ) . < <§2.5
acenaphthazlene ; <5 - £82.3 ]
2,5=-dinitrotoluens ) <10 <12;‘.
acenaphthene : . <5 l <62.;.
2,3=dinitrotoluene : <10 <62.;-‘
dietaylpnthalate : <10 <125 ’
flucrene ’ <5 <52.;-.
l-cnlarophonylpncnyl' etiner ) <5 <62.5~
Seaitrosediphenylamine . ; <10 <12;‘-
R-5romophenyl aenyl etaer <5 <62.;-‘
hexachlorodenzene ) : <S5 . <62..5..‘
phenanthrene : .- <S <52.;‘

L _ anthracene <5 i <s2.5
& P - : -- '

{a)Aqueous field blank; concentration unitcs = ppb (ng/ml).
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Table A-III-4.

Continued

(a)Aqueous field blank;

D-824

concentration units = ng/ml.

SAMPLE DATE: 3/2;/86 3/28/86
AEALISIS DATZ: v/18/88 i 3/22/86
MMES SANPLE ID: : 2808 i1 2796 )
‘CLIENT SAKPLE ID: ssPFBS iz SSP2ES ) . .
conpounDns | : _ m_x_t.__t::onczu-rnrzc:m + ppm (ug/g)
di-3-butylphthalate ‘ <10 g
fluorinthene : E < : 1730___
senzidine ) § Qo0 :__:3232___
pyrene : e 139
dutylbenzylphthalate : g <10 :_._:133___
3,3%-dichlorobenzidine ;oo P 125
_ benzo (a) ‘sataracene : % <5 5.__352____
ehrysene : -% <S E 1280 :
8i3 (2-ethylhexyl) ph:halatn: % <10 z €125 3
dleZ-cctylphthalate <10 ...23.5....
denzo (b & k) fluoranthenes : § <3 :___::32___;
benzo (a) pyrene : % <S ‘___332__._3
indeno=1,2,3 (c,d) pyrene : % <10 :__.EZE__._=
dibenzo (a,h) antaracene : % <10 3...:152...3
benzo (I,h,1) peryleae : % <10 f...:zg_.__:
snenal : © <o <82.3
2-chlorophencl j : S : <82.5
2-nitropnenscl : ; <5 ; <82.5
2,3-dinetnylphenol . © s i <82.3
2,3-dichlorophencl T <823
Rechloro-3-aetaylphencl : ; <S : <62.5
2,3 ,5-tricnlorophencl ) ; <s ; <62.3
2,%=dinitrophenocl f : <1s : €127.5
B.aitrophenol : : <16 : <12S
3,8-dinitro=o=cresol : ; <1s : <137.5
pentachlorophencl ; ; <10 : <125



LAUCKS FIELD SPLIT SAMPLE COMPARISON
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LABORATORY DATA VALIDATION
MARTIN MARIETTA - THE DALLES
FIELD SPLITS COMPARISON

GROUND WATER SAMPLES COLLECTED
AUGUST - SEPTEMBER 1986
A summary of the results of split samples collected
during 26 August to 4 September 1986 at Martin Marietta
Reduction Facility (MMRF), The Dalles, Oregon, and analyzed

by MMES and Laucks Testing Labs is presented.

A majority of the Laucks data is. invalid because of
holding time violations. These violations affected total
cyanides, free cyanides, fluorides, sulfates, PCBs, BNAs, and
VOCs. A tabié summarizing the holding time violations 1is

provided.

The data is presented, compared to the MMES data merely
for qualitative evaluation and comparison. Free cyanide was
analyzed by Laucks by the ASTM microdiffusion method as
opposed to the Standard Methods 412.14 Weak and Dissociable
Cyanide Method specifiéd by the QAPP and in the laboratory
contract. This may explain why Laucks results are much lower

than MMES for "Free Cyanides."

D-826
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Thirteen samples collected at MMRF, were split and
analyzed'by Martin Marietta Environmental Systems and Laucks
Testing Labs. A list of samples collected, laboratory
tracking numbers, and parameters requested can be found in

Table 1.

Results from the analyses for inorganic parameters are
summarized in Table I-1 through I-12 in_ Section I
(Inorganics). Results from the analyses for organic
parameters are summéfized in Tables II-1 through II-3 in

Section II (Organics).

Additional organic compounds (volatiles, base-neutral
acid) from EPA Contract Lab Program's Hazardous Substance
List (HSL) were analyzed by Laucks Testing Labs. No
compounds were reported above detectable levels. Sample
MW-1B was analyzed for.PCBs by both labs. No PCB compounds

were reported above detectable levels.
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Martin Marietta — The Dalles

. Ground Water Samples
Collected September 1986

Field Split Samples
Holding Time Evaluation
Laucks Testing Laboratory

T. F. Trip Blk
Field ID Laucks CN CN Na F SO4 Metals PCBs BNA VOC vocC
MW~15B 98545 (x) (x) X (x) (x) X
MW-1B 98552 (x) (x) X X X X (x) (x) X X
MW-3A 98565 (x) (x) x X x X x
MW-16-D 98565 (x) (x) X X X X (x) X X
Recycle
. Pond 98566 (x) (x)

MW-7B 78566 (x) (%) X X x X - ND
PW-4 98566 (x) (%) X X X X ND X
MW-8B 98668 (x) (x) pe (x) (%) X
MW-6A 98668 (x) (x) X x X X
MW-9B 98668 (x) (x) X (x) (x) x
thenowith

‘l 98668 (x) (x) X X X X
UCEG X
LLDW 98953 X (x)
TOTAL:

13 12 12 10 10 10 10 1 2 5

Number exceeding
holding time: 11 12 0 3 3 0 1 2 1
Number of valid
samples: 1 0 10 7 7 10 0 0 4
Number not
analyzed: 0 0 0 0 0 0 0 0 2
Valid samples: 1 10 7 7 10 2
Note:

Valid samples are: (x) = exceeded holding times

Total Cyanide -~ LLDW

Free Cyanide - No samples

Sodium - All samples

Fluoride - MW1B, 3A, 16D, 7B, PW-4, 6A, Chenowith 3

ulfate — MW-B, 3A, 16D, 7B, PN-4, 6A, Chenowith 3
‘-tals - all samples

-vBs - no samples

B/N/A - no samples

VOC - MW1B, MW-16D
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Table 1. List of split samples collected at MMRF and analyzed
by Martin Marietta Environmental Systems and Laucks
Testing Labs with corresponding lab tracking numbers
and parameters requested

Client
Sample MMES Sampling = Laucks Parameter(s)
ID ID Date ID Requested

MW-1B 797 8/28/86 98552 1, PCB's

MW-3A 777 8/27/86 98565-1 1

MW-6A 895 9/3/86 98668-1 3

MW-7B 826 9/1/86 98566-2 27

MW-8B 899 9/3/86 98668-2 3

MW-9B " . 891 .  9/4/86 98668-3 3

MW-15B . ... 752 . . 8/26/86.. . . 98545 3.

Mi-16D 775 8/27/86  98565-2 1

P-4 . - 817 9/2/86 98566-1 -2

LiDW §83 9 isyse 98953 Total and free

cyanide

Recycle Pond 822 8/30/86 98566-3 Total and free
: cyanide

Chenowith #3 889 9/4/86. 98668-4 3

DCEG. 892 9/4/86 98668-5 Volatile organics

1l...Total and free cyanide, sodium, EP toxicity test metals,
fluoride, sulfate, volatlle organics, base/neutral acid

.- .extractables.

2. Total and free cyanide, sodlum, EP tox1c1ty test metals,

..~ fluoride and:sulfate, volatile organics.

3. Total, free_pyanlde,'sodlum, EP tox1c1ty test metal,

lfluorlde, sUlfate.




SECTION I

ANALYSES FOR INORGANIC PARAMETERS
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Table I-1. Summary of inorganic results for client sample
ID: MW-1B '

MMES Laucks
Parameter (mg/L) Result Result
Fluoride 1.3 0.8
Sulfate 22 17
Sodium 30 38
Free cyanide <0.010 <0.005
Total cyanide <0.010 0.008

Table I-2. Summary of inorganic results for client sample ID:

Total~cyanide™" 7

MW-3A
. MMES Laucks
Parameter (mg/L) Result Result
Fluoride "~~~ oo T T T T T 097 04 -
Sulfate 30 26
Sodium - 24 25
‘ Free cyanide <0.010 : <0.005
N e ea— e = 2 w4 e e mew mmeeeatow e - - < o R 0 l O Cre e e ———— e 0,:.0,3 5 .

Table I-3. Summary of inorgénic results for client sample ID:
MW-6A

. MMES Laucks
Parameter (mg/L) Result Result
Fluoride 1.1 0.7
Sulfate 9.1 8
Sodium 23 32
Free cyanide 0.230 . 0.012
Total cyanide- - ---- e -0.38- - ce= oen 0437
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Table I-4. Summary of lnorganlc results for client sample ID:
MW-7B

MMES - Laucks
Parameter (mg/L) Result Result

Fluoride . ... ... ... _ . 0.71 . 0.30
Sulfate 78 72
Sodium- - e R 22 _ 21
Free cyanide 0.042 0.017
Total cyanide o 0.77 . 0.74

Table I-5. Summary of inorganic results for client sample ID:
MwW-8B

LY

- e G e - MMES _ ~.Laucks .
Parameter (mg/LY) Result Result

Fluoride -L.8 -.0..30
Sulfate. ..., : 67 - 270
Sodium o . ~ 25 . - 2277
Free—cyanide - - 07190 - 0-006
Total cyanide ' 0.48 0.49

Table I- 6. Summary of 1norgan1c results for cllent sample ID:
U .MW._9.B_ e e o e S — e 4 am e - - o = - e e m———— ——

e T S me s T .MMES o .Laucks.
Parameter (mg/L) . Result Result

Fluoride — , o 1.4 .0..80
‘Sulfate S ‘ 50 48
Sodium T 32 36
Free~cyan eI T AT ST R L S SRR Q54 im0 023
Total cyanide ' 1.0 1.1

oo . .0 Dp-832




Table I-7. Summary of inorganic results for client sample IDE“
MW-lSB : . . o

Parameter (mg/L) Result Result

: T_M—MEE_" T T TIITTITT L 'L"au'cks o

Sulfate . 97 77 .
Sodium_ e e e 20 L 2L

Free cyanlde _ 0.052 0.012

EP Tox Metals (ng/L)

Arsenic <10 <5
Barium <200 40
Cadmium <10 : <2
Chromium S R - <20 . - <5
Lead <10 <10
Mercury = T o : " <0.30 o <l
Selenium e <5 <5 ..
Silver . _ <50 <2

Lem

Tqblé;I—S. Summary of inorganic results- for cllent sample- ‘ID:
- Pw-4 ) -

e L _....MMES _ - . . Laucks
Parameter (mg/L) Result Result

Fluoride ' ' 0.72 0 .50
Sulfate : 21 17
Sodium 23 22
Free.cyanide = S <0 .010 <0 .005
Total cyanide 0.010 0 .005

EP Tox Metals (ug/L)

Ars e n i c SOOI NUNURUR %) 1 ( FUUSHI U L., S
B'a rrum ot ’_ TUITIT " " o o ' T "'T".—.'.."( 2 00 T .." T T _‘< 20— -
Cadmium , ' <10 <2
Chromium : <20 <5 -
Lead SO RNPRRUT < 1 § DRI RAL 43 [ 0 SEPREU
Mercury _ _ _ _ . <0.3 , <1
Selenium ' C K5 T ks
Sllver <50 <2
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Table.I-9. Summary of inorganic results for client sample ID:
Recycle Pond

MMES ©  Laucks
Parameter (mg/L) Result Result

Free cyanide <0.010 1 0.025
Total epanide oo o egiols T 0085

Table I-10. Summary of inorganic results for client sample ID:
LLDW _

Free cyanide - . 1.5 0 .44
Total cyanide 14 : 12

Tabie—iirlt“"Summary”of”rncrganfcmresuttS“fcr"cTTent'sampre~Tﬁ:'
' - MW-16D :

TSI e e e s YMES T T -—Laucks™
Parameter (mg/L) Result ' Result-

Fluoride 0 .68 0 .50
- Sulfate 24 20
Sodium | o _ . 17- - - 17
Free cyanide - . <0.010 .<0.005
Total cyanide ~ <0.010 0.010

EPNTGX.Metais_TugyL)mmm_@".“.-wm.___-mmmw_“_"ﬁhf___“u____,.“___
Arsenic <10 <5
Barium <200 <20
Cadmiiam - e e e e g Qe e e
Chromium <20 <5
Lead <10 <10
M_ercury_ e e e e = e e nina mmmn i 0.3 e X )
Selenium . <5 <5
Silver ' <50 . <2




Table I-12. Summary of inorganic results for client sample ID:
: Chenowith #3

" MMES . Laucks
Parameter (mg/L) Result Result
Fluoride 1.0 0.70
Sulfate ) 32 32
Sodium 39 43
Free cyanide <0 .010 <0..005
Total cyanide <0.010 0.020
EP Tox Metals (ug/L)
Arsenic <50 <5
Barium <200 <20
Cadmium ' <10 ' <2
Chromium ' <20 <5
Lead C <10’ . <10
Mercury. = . .. .- 4 - ... - <0.30 o <1 -
Selenium L - <5 ' <5
Silver <50 ' <2
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ANALYSES FOR ORGANIC PARAMETERS
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Table II-1.

Results of analy51s for volatile organic compounds

in an aqueous sample collected at the Martin Marietta
Reduction Facility, The Dalles, Oregon and analyzed
by Martin Marietta Environmental Systems and

Laucks Testing Labs

CLIENT SAMPLE ID: MW-1B

MMES Laucks
Result Result
COMPOUND (ug/L
acrolein : <10 <5
acrylonitrile <10 <5
benzene - <S <i
bromodichloromethane <5 <1
bromomethane <5 <l
bromoform <5 <1l
‘lcarbon tetrachloride <S5 <1 )
- .. |chlorobenzene- - .= o <5 - I <l - o sl T T
LR B i R SRS
S lememtom o - o [ lal T
L3 |chloromethane ™ =3 & <S <1
2-chlorcethylvinyl ether <S <1
cis-1,3-dichloropropene’~ :|*7fh¢s " |"™=¢]
dibromochloromethane W<5 -1
-].—_]j-d ichloroethane — | <5 | B :—1
l 2-d1chloroethane <5 <l B
l l—dichloroethzlene B <S <1l T
1- -Z—:d_izl:ﬁfoprogane —<_5 <1
sthylbenzans | s a
me:hllen;-.c‘hlond; ‘ <S #—‘ﬂ
1-1 2, 2.-€;crachloroethane <S <.l B
te_c;a_;:hloroethylene . <5 <l o
toluene‘%- -_ " T <5 <1l _ B
trans-l 2—d1chloroethylene c i €5 - - - <l S S
T trans 1"3—d1chloroe§1.a_ne N EERTEEN S T
: 1 1——1 Eflghloroethane R <5 T <l T
lLl 2- trl-chloroethane T _<§'—————2 1_— T
criéﬁi%éSQ:hylé&é"'ﬁffflf" s I«
31§§j‘EEISf1de I S S TS
cis- 1 ﬁ-dzchloroemy'l&ag:—[- i Rt

NA—- Not:- analyzed




Table II-1. Results-of:analysis—for base/neutralTacid
extractable.compounds -:in..aqueous-.sample (client
ID: MW-=1B)7¢ollected at Martin Marietta
Reduction- Fac111ty,~The “Dalles, Oregon .and
analyzed -by- -Martin Marietta-Environmental
Systems and Laucks Testlng_Lahs"“_“"a

lf,MCLIENI SAMPLE . ib*-“mw-ls ““ﬁﬁi.

_ij;Laucks
- “:Result

COMPOUNDS (ng/L)  © T -

Acenaphthalene [ 7077 TETTTT Iy IO LU <1
Ac2naphthene i S Lo ML <1
Anthracene B T TR D ¥ o HE e N <1
Benzidine e~ Lo Bttt O <1l
Benzc(a)Anthracene . . - . 10 oo <1

S s e ..,-_?..,.:_... e arseameme

n=nzc(b+k)+‘1uoranthenes LD T T SEQ - e e S
Gen’o(g,h.1)Perglene-f;;;:;; ””j‘

Rerizoic Acid- BRI

Banzyl Alcohols: - m—m o s=srs
4-Bromophenyl- phenglether..h
_Butylbenzylphthalate .

- <1

" Kl
<1
<l

4"“10?0—”-M6th91phbﬁd4¥33:. QD e e e K]
3-Chloroaniline | [TCRE ¥ o BT
hig{zZ- -hloroethoxg)Methane SR X 0 S <1
hig{2-Chloroethyl)Ether "7 7 < 107 /'™ " LT <1

his{2-Chloroisopropyl)Ether . .z 10:iic - o HLJ:M; <1
Z=Chloronaphthalene ~ &0 7T 7 0 <l

PR S LA O S UL Ao LT I e - e mm =

w—fulorogﬁangl phenqlether D100 Ll LT <1
Chrysane AT 8 © S <1
.fnfuutqlphthalaté]ﬂ. A U o J OV <1
Oi=n-Occyl Phthalate =~ ° w10 - o <1
Tibhenz(a, h:Anthracene B I T <1

Q

3 i
"
[
O
'

s e memees et e e W s s e mmmteoa e e -

Tafuran .. T BRI
Lchlorobenzeﬁe ;1
ichiorobenzenea .|
-Dichlorobenzene. .. .. g
‘=Dichi D?ObenZIdlﬁF R
2=Dich 1crophenol e il

<1
.- <1
Ceee ¢
<1
<1
<1

l., e

(Y

A
OCJDI.W

ra

-Lu EENN ]

v i -

R

sthylphthalate } :f,f_;e<5 10, .. <1
-w*“‘mnthglphenol eIt QU T T LT <1
ca=-Dinitra- ;—Methuluhcno; : SO - <1
t.4-Dinitrophencl - ' sQ o <1

-

a0} T
r

D-838
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Table II-1. Continued’

CLIENT SAMPLE ID:

- MMES

COMPOUNDS (ug/L) Result

MW-1B

- Laucks
‘Result

2-4—Linitrctoluene < 10
2-Diphenylhydrazine - : ~2 10
b1:(“—Ethglhexg1)Phthalate -<7-10 -
Fluaranthene «< 10
Fiuarene L 1o

'

Hexachlorobenzene 10

Haxachlorobutadiene < 10
Haxachloracyclopentadiene < 10
. Herachloroethane < 10
Indero(i,2 3—cd)Pgrene << 10
Usophorone . < 10

9—uethgln§phthalene. L _ << 10

3-Meathylphenol TN SamiT L 10
.Z-Mmethylphenol - 10
N—tMitroso—-Di—-n—-Propylamine < 10

N-Nitrosodimethylamine ) <09
N— hltroaodlphenglamlne : : RIS o I

<1
<1
<1
<1
<1
<1

<1
<1
<1
<1
<1
<l

<1
<1

MADFERalene w1 _ SR N0 TEEE
=—MiET oaniline Ca- T < 50 T <l
4~Mxtnaanjlinei;ﬂ9}l_ﬁ o < 50 <1
3- Jztroun‘llne“;.b,m?ﬁﬁxhxé_ B E-10) <1
iiitrabenzene, ) " L 2 10 <1
4-Nitrophenol .- 50 <1
Zopitrophenol ... ' < 10 <1
Pantachlorephenal . < 30 <1
Phananthreane . ... ... .3 <10 <1
Fraenal ... <10 <1
PUfi“? LT e e e - 10 <1
1.2 'TTrL-‘lorobenzéne : < 10 <1l
2 h{rL;qlapqgmenol < 50 <
e e e
2. 4. &2=Trichlorophenol - - . . 10

:~'%NL]:T?T“{.'” - - .+ D-839



Ta b”l'e' | II-2...

~.-Marietta Reduction Facility, The Dalles, Oregon . "

Results of analysis for volatlle organic compounds
in an aqueous sample collected at the Martin

and analyzed by Laucks Testing Labs.

CLIENT SAMPLE ID: MW-16D

: MMES Laucks
ST o . Result Result.
- | COMPOUND (ug/L N
acrolein <10 <S
lacrylonitrile <10 <s
benzene <S <1
bromedichloromethane <5 - <1
bromomethane <5 <1l
bromoform <5 <1
‘|carbon tetrachloride s <1
) chlorobenzene <S L <1
chloroethane <S <1
" |chlorotorn. - e <1 L
- chlorome.t.:h—a'ha.-—-; o} s - <§ <1 . L _. =L
J2-chloroethylvinyl erher | -~ <5 - |' <1
c:.s-l 3~-dichloropropene <5 <1
dibromochloromethane R .<5 . <1
{1.l-dichloroethane N <S <l
l 2-dichloroe:hane ” “ _..-....._<5_'_.._. _<1 T
1 l-dichloroethyler;e y [T~ 2?4 TTal T
1 2-dichlozopropa—n; I N 'S S
e:nylbenz;EE - s I
methzlene chlotide S T <1
1,1, 242-cetr:achlozoethane 17 T g T
tetracl;loroechylene <S <1
téfﬁSEE' R T I T S
eranssi 'Eéd'icngé':ﬁi'éh'é T TS S
trans<i '3-&ic5f5}35ciéﬁé” I R T S
l 1 1< tnchloroe:hana T T TesT T Ty
. 1,1, z-crichlo?o'éT:nSnS‘ I TG T A
. tr:.cnlotoechylé;;‘_"~_ —“ —;;_<S- TTTa T
v1'nu chloride S RS S S
cTs-13-dich15Fsethyishe’ | ¢STT ] T ona o O

NA_’:_-,_N_’déffiﬂliiy'"z"e"df.... = vt e e em e e




Table II-2.

Results ‘of analy51s for base/neutral acid extract-

able compounds in an. ‘aqueous. sample collected at

Martin Marietta~Reduction Facility, The Dalles,

Oregon . and analyzed by Martin Marietta

Env1ronmental Systems and Laucks Testing Labs

-CLIENT -SAMP.LE -ID: - MW-16D--
_ Tt T T T MMES T Laucks
COMPOUNDS (ug/L)- = -— -== - - Result-- Result
Acensphthalene <10 <1
a-anaphthene < 10 <1
Anthracene <10 <1
Benzidine -< 80 <1
B2nzo(alAnthracene < 10 <1
Benzo(a)quene < 10 <1
EﬂnZu(b+k)¢luoranthenes <1
Ganzaolg, h.1)Perqlene ”;:_:TQ_fﬁﬁinm i <l
Bernzoic Acid -~ o o Tt T <l:
Banzyl Alcahol T R <1
4-Bromophenyl- phenglether < <1
ﬂ:fglbenzulphthalate’”' : K <1
a- -hLCTO 3 Methglphnnol o o100 - <1
3~Chloroaniline ~ 7 TInTTITIITNT SO S <1
213(2=Chl oroe»hotg)ﬂethanp-m- w100 <1
bis(2~Chioroethyl)Ether _ w10 <1
biflc_ChIOTOISODTOpgl)EthET <10 <1
f—anoron~phthalene T 10T <1
l-’h-orooﬁcnol o o <10 <1
4—Chlorophanyl- phenglether 210 <1
Zhryseane _ 2 10. <1
Ti~-n—-Butyl phthalatp_ < 10 <1
Z.-n~0Octy! Phthalate £ 10 <1
Tihenzla,hlAnthracane < 10 <1
DisEnIafuran L - <10 <1
i-E-D.chLorobenzene <10 <1
{-:—LxghLorobenzene,ﬂ?”"_ <710 . <1l
;. 2-Djichlsrobenzene - = - Ee10e <1
3. 2'-Dichiorobenzidine. . _._ D20 <1
E,é—nl-hgcrophenol : 10 <1
Siethilohthalate ” O A ¥ o A SR
Timethyl Phthalate << 10 <1
. a=-Dimethylphenol <10 <1
¢ &-Dinitro-2-Methylphensl 50 <1
i-liniirophenol ™ a car 80 <1
D_g41 = 10 <1

Soaz=fimitroetoluens



Table IT-2. Continued

' CLIENT SAMPLE ID: MW-1E
/oD

e S MMES Laucks
COMPOUNDS (ug/L) . Result Result
2. 4-Dinitrotoluene < 10 <1
1, 2-Diphenylhydrazine . 10 <1
bL;(a—Ethglhexgl)Phthalate < 10 <1
Tiuvaranthene < 10 <1
Fluarene ) < 10 <1
Hexachlaorobenzene < 10 <1
Hezxachlorobutadiene < 10 <1
Hzxachlorocyclopentadiene < 10 <1
Hezachlorcethane . < 10 <1
Indeno(l,2: 3- cd)Purene < 10 <1
{shphorone”’ : < 10 <1
2=Methylnaphthalene —_ e e 2 ® <1l— — e —em
3-Methylphenol - ST g0 <1
2-Methylphenol < 10 <1
n—rMitroso=Di-n-Propulamine < 10 <1
ri-N1troscdimethylamine L% 9 n<l X
N Nltroaoﬁlphenqlamlne 10 “<1 -
Naphthalene ' TET10- - -
- N‘*raanLl1np o < 50- <1
i-pl1traaniline .. . .. < 50 <1
E :'troqn;llﬂe R, < S0 <1

stTohenzane o T < 10 <1°
1 Mxtropheﬂol < 50. <1l
Z-Mitrophenol. ..., < lo; <1
Fantachlorephenol. . . < 50 <1l
Phenénthrené'. L < 10- <1
Frencl © . oeo.. 210 <1
Pyrane e e 10 <1
17'”*.Tr1:‘lorobenzene < 10 <1
2.4, S-Trichlorophenol __ __ . %350 _.. IS S
‘2. 4.4=Trichlorophenol 2 .10 <1




Table II-3.

Results of analysis for volatile organic compounds

in a sediment sample collected at the Martin

Marietta Reduction Facility, The Dalles, Oregon
and analyzed by Laucks Testing Labs.

CLIENT SAMPLE ID: DCEG

- MHES Laucks
: - Result - Result.

COMPOUND (ug/kg
acrolein ' <50 <25
Acrylonitrile <50 <25
benzene <25 <5
bromodichloromethane © <25 <S
bromomethane <25 | «s
bromoform <25 <5
carbon tetrachloride <25 <S
chlorobenzene <25. <5
chloroethane - - - <25 . <5

| chloroform™ = =T 17 T 1l.¢25 - | "<¢5 <

.chloromethana' -‘ R AT s
2-chlorcethylvinyl ether <50 <S
cis-l,3—dichloroprop§né” " 425 <s
dibromochloromethane %325 <5
I, l-dichlorcethane | <25 | <5
1, 2-dichlorosthane _ T Tas s
I.1-dichlorosthylene s | <5

|L2gichioropronane | <2s | <5
othylbenzens | <35 | <5
methylene chloride - | <25 | <5
11,2, z-cecragilsrseiia;e""'LEE"'”“F”'ls
tetrachloroetgzz;ne B B <25“-. B <S
toluene ] | <es | o100
trans-1, 2-d1chI;roechylene . 255' | -M-<S

. t;ans l 3-d1egioroechane t. 'rléé e <5

) { ; 1- trlcthQ;AChane - <é§r- . '.<5

. i.l 2- trxchloroethane B <25 s <S5
trlchloroethylene ) <25 - <5
v1ny1 chio}1de. . <10 <5-.
Zi;“'{"z"iai'eiiic;}o;mmbé-,;-. Co%as ] wal

o NA - Not analyzed ' B h
i e - D-843 SRR




COMPUCHEM FIELD SPLIT SAMPLE COMPARISON
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FIELD SPLITS COMPARISON

Martin Marietta - The Dalles
Quality Assurance Review

Soil and Surface Water

Samples Collected June-August 1987

Samples: LRASC

Matrix: Soil

Parameter Compuchem Versar RPD
units mg/kg mg/kg
T. Cyanide 6.9 <10 NC
F. Cyaﬁide 0.85 0.66 25.2
Fluoride 2080 2300 10.0
Sulfate 650 <510 24.1
Sodium 11,700 10,500 10.8
Arsenic 4.4 <10 NC
EP Tox. Metals:
Units ug/L ug/L
Arsenic 58 <200 NC
Barium 112 <200 NC
Cadmium BDL <50 NC
Chromium 32 <50 NC
Lead " BDL <200 NC
Mercury .29 <0.30 NC
Selenium BDL <200 NC
Silver BDL <50 NC
Conclusion: RPD's are consistant with the QAPP. The data is

acceptable for glagsification to any level.

D-845




558/8b

FIELD SPLITS COMPARISON

Sample: CWASGS Matrix: Soil (Grab)
Parameter Compuchem Versar RPD
units: mg/kg mg/kg
T. Cyanide 18 20 10.5
F. Cyanide 4.8 9.6 66.6
Fluoride 650 1,170 57.1
Sodium 5,740 6,630 14.4
Sample: OCWPSC-C Matrix: soil (composite)
Versar

units: mg/kg mg/kg Lab Duplicate
T. Cyanide 16 19 17.1 18.9
F. Cyanide 8.6 J 5.2* NC J 4.9*
Sodium 14,800 10,900
* Matrix spikes were low.

D-846




FIELD SPLITS COMPARISON

Organics Analyses
Base/Neutral Extractables

Matrix: Soil Units: mg/kg
Phasc Soil Rep. 2 Phasc
Sample ID: 2916 2917 138511
Laboratory Versar Versar Compuchem
Compounds:
Acenaphthene 114,000 91,300 34,000 J
Benzo(a) Anthracene 989,000 820,000 290,000
Benzo(a) Pyrene 778,000 585,000 290,000
Benzo (6 + k) 1.8 E + 06 1.5 E + 06 J90,000
Fluoranthene
Benzo (g,h) 466,000 700,000 220,000
Perylene
Chrysene 872,000 815,000 360,000
Dibenzene (a,h,) 274,000 451,000 100,000
Anthracene
Fluoroanthene 1.6 E + 06 1.2 E + 06 340,000
Indeno (1,2,3-cd) 559,000 444,000 200,000
Pyrene
Phenanthrene 696,000 553,000 220,000
Pyrene 893,000 783,000 440,000
BDL All Others at 50,000 + Detection Limit
Naphthalene 6,000
2 Methyl Naphthalene 6,500 J
Dibenzofuran 14,000 J
Fluorene 24,000 g
Pentachlorophenol 21,000 J
Anthracene 26,000 g



558/8d

FIELD SPLITS COMPARISON

Sample: LDAWGS

Units: ug/L

Sample Resampling
Parameter Compuchem Versar Compuchem Versar
. 1/
T. Cyanide 33,000 Not Tested 373,000
F. Cyanide 5,900 Not Tested 1/ 34,200
Fluoride 7,800 7,620 6,880

1/

Holding time, exceeded; sample recollected.

D-848




. 558/20a

VERSAR - COMPUCHEM
FIELD SPLIT COMPARISON
GROUND-WATER ANALYSIS
JULY - SEPTEMBER 1987

Versar Compuchem RPD Versar Compuchem RPD
% A
Sample MWR-6B MW-14B
ID No. 3315 143703 3330 143903
Sodium (T) 25,100 22,000 13.1 24,800 21,000 16.6
Cyanide, F 51 79 43.0 41 44 7.0
Cyanide, T 1,120 830 29.7 641 670 b b
Fluoride <1.0 .38 NC 1.0 .39 NC
Sulfate _ 73 83 12.8 72 79 9.3
. Sample MW-178 MW~-19S
ID No. 3331 143904 3332 143905
Sodium, (T) 31,400 26,000 18.8 246,000 200,000 20.6
Cyanide, F 27 18 40 <10 <10 0
Cyanide, T 549 530 3.5 <10 <10 0
Fluoride <1.0 .46 NC 4.8 5.1 6.0
Sulfate 1,130% 110 NC 1,171 1,300 NC
Sample MW-23S LDAWG - Repeat
ID No. 3535 144114 144486
Sodium, (T) 18,800 15, 000 22.4 - 73.5 x 10°
Cyanide, F 15 22 38.0 - 11,000
Cyanide, T. 180 220 20,0 - 45,000
Fluoride 1.0 .28 NC - 7,900
Sulfate .16 25 43.9 _ - 120,000
Sample MWR-7A ' MWR-20A
ID. No. 3484 145125 3486 145127
Sodium (T) 29,000 26,000 10.9 38,400 30,000 24,6
Cyanide, F 99 46 73.1 <10 <10 0
‘, Cyanide, T 803 760 5.5 <10 <10 0
Fluoride <1.0 .67 NC <1.0 . 64 NC
Sulfate 28 29 3.5 27 31 13.8
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Table Continued.

Versar Compuchem RPD Versar Compuchem RPD
YA Z

Sample Rec. Well MW-26A
ID. No. 3529 145129 3571 146308
Sodium (T) 40,000 31,000 25.3 61,200 64,000 4.5
Cyanide, F <10 <10 0 25 15 50
Cyanide, T 10 10 0 312 300 3.9
Fluoride L1.0 .84 NC 1.0 .62 NC
Sulfate 33 22 75 75 0
Sample MW-15B Chenowith #1
ID. No. 3587 146310 3620 147111
Sodium 23,800 21,000 12.5 47,400 41,000
Cyanide, F 95 17 139.2 <10 <10
Cyanide, T 802 900 11.5 <10 <10
Fluoride 1.0 .38 NC <1.0 .93 NC
Sulfate 88 92 4.4 40 52 26.0
Sample MW-4B MWR-2A
ID. No. 3623 147112 3632 147190
Sodium 33,900 19,000 56.3 31,700 32,000 0.9
Cyanide, F <10 <10 0 38 26 37.5
Cyanide, T <10 20 NC 608 650 6.7
Fluoride 1.0 .74 NC <10 .61 NC
Sulfate 54 53 0 91 54 51.0
Sample MW-16B MW-33B
ID. No. 3673 149036 3687 149033
Sodium 25,100 26,000 3.5 43,200 22,000 65.0
Cyanide, F 15 21 33 85 85 0
Cyanide, T 260 280 7.4 1, 500 2,200 37.8
Fluoride 1.4 1.8 25 <1l.0 .20 NC
Sulfate 21 21 0 71 146 69.1
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AVERAGE RPD FOR EACH METHOD

BETWEEN VERSAR AND COMPUCHEM
Parameter Method Average RPD
Sodium 200.7 20.6
Cyanide, Free 412.H 30.7
Cyanide, Total 335.2 Mod CLP 8.7
Fluoride 340.2 NC

. all BDL
Sulfate 375.3 19.5
Turbidimetric

Conclusion: The Field Split data supports the Data
Validation of the primary laboratory.
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SECTION FOUR

SUPPORT DOCUMENTATION FOR THE REMEDIAL INVESTIGATION

REPORT FOR THE MARTIN MARIETTA REDUCTION FACILITY,

. THE DALLES, OREGON
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ABY GERAGHTY
W& MILLER, INC.

Ground-Water Consultants

Our 30"'year'

536/40 February 9, 1988

Mr. Raleigh Farlow

U.S. Environmental Protection Agency
Region 10

1200 Sixth Avenue

Seattle, WA 98101

RE: Support Documentation for the Remedial Investigation
Report for the Martin Marietta Reduction Facility, The
Dalles, Oregon. .

Dear Mr. Farlow:

Enclosed please find the support documentation you
requested for the Remedial Investigation at the Martin
Marietta Reduction Facility, The Dalles, Oregon. This
information 1is contained within three document packages
identified as Items I, II, and III. A table itemizing the
material «contained in each 1is also provided for your
information.

If you have any questions, please feel free to call me

at my office at (813) 961-1921. I look forward to receiving

your approval of the information so that I may finalize the
Quality Assurance Summary (Appendix D) of the Final Remedial
Investigation Report. '

Sincerely,

GERAGHTY & MILLER, INC.

7 5

a ( /f{véé; /Z/ -'(x—C—/f;’-p(/d/a./
Charles W. Ankerberg

Senior Scientist

CWA:1t
enc.
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Item 1

Ttem II

Item III

MARTIN MARIETTA ALUMINUM - THE DALLES

Letter from Douglas J. McInnes, Project Manager
(Versar) January 18, 1988 to C. Warren Ankerberg,
Containing the Following:

o Discussion of Quantitation Limmit Determination
(Organic and Inorganic)

o Table 1 - Volatile Organic Compound Limit Data

o Table 2 - Base, Neutral, and Acid Extractable
Compound Quantitation Limit Data

o Table 3 - Metals and Inorganic Compounds
Quantitation Limit Data

Letter from Joe Arlauskas, Manager Analytical
Chemistry Services (Versar) January 15, 1988 to C.
Warren Ankerberg, Containing the Following:

o Section I: Summary of Detection Limit
Determination (Organics and Inorganics)

o Section II: Revised Report Tables B-54 and
B-55 showing ICVS and CCVS for Total and Free
Cyanide.

o Section III: Copies of Detection Limit Tables
for Organics without the "less than" sign.

o Section IV: Source of Independent QC Samples.
0 Section V: Source of Independent QC Standard.

o Section VI: Iron results for Cyanide Matrix
Interference Study.

Letter from Douglas J. McInnes, Project Manager
and Joe Arlauskas (Versar) October 22, 1987 to C.
Warren Ankerberg, Containing the Following:

0 Report entitled "Matrix Interference Study for
Free Cyanide Spike Recoveries"
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Yersan.

ESM Operations i

Ja MOty

C.W. Ankerberg

Geraghty & Miller Inc.
3820 Northdale Boulevard
Suite 200-B

Tampa, FL 33624

Dear Mr. Ankerberg,

Enclosed is the information you requested for the Martin Marietta
Aluminum, The Dalles project.

Please call me if there are any questions or further need of
information.

Sincerely,

Douglas J. McInnes

‘ Project Manager

DJIM/

cc: J. Arlauskas
File (The Dalles Project)

D-856
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Contents of Information Request Package
for Geraghty and Miller, Inc., Tampa FL

Project: Martin Marietta Aluminum
The Dalles
Discussion of Quantitation Limit Determination

(Organic and Inorganic)

Table 1 - Volatile Organic Compound
Quantitation Limit Data

Table 2 -~ Base, Neutral, and Acid Extractable
Compound Quantitation Limit Data

Table 3 - Metals and Inorganic Compounds
Quantitation Limit Data
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Discussion of Quantitation Limit Determination

Volatile Organic Compounds
(see Table 1)

The data in Table 1 come from Section I, Table 1 (cont) as
presented in the 1Information Request Package set by Joe
Arlauskas to C.W. Ankerberg on 15 January 1988, with the
addition of the level of quantitation (LOQ) data presented
in the report entitled "Martin Marietta Aluminum Reduction
Plant, The Dalles, Oregon, Task Order for Laboratory
Services (No. 87-ETMF-00210: Analytical Data for Soil and
Aqueous Samples Collected Between 22 and 26 June and on 2
August 1987."

For all compounds for which there is a Contract Laboratory
Program Contract Required Quantitation Limit (CLP-CRQL) our
reported Level of Quantitation (LOQ) is equal to or less
than the CLP-CRQL. :

There are several compounds that have no CLP-CRQL that were
analytes of interest for this program. ~The LOQ for these
compounds have been set between 3 to 10 times the average
standard deviation determined by the detection level study,
with the exception of Trichlorofluoromethane. For this
compound 10 times the average standard deviation 1is 3
whereas the reported LOQ is 5. This number has been rounded
up to allow easier preparation of standards.

For the isomers of 1,2-Dichloroethene the LOQ has been set
at the CLP-CRQL for total-1,2-Dichloroethene.

Base Neutral and Acid Extractable Compounds
(see Table 2)

The data in Table 2 come from Section I, Tables 2 and 3 as
presented in the Information Request Package set by Joe
Arlauskas to C.W. Ankerberg on 15 January 1988, with the
addition of the level of quantitation (LOQ) data presented
in the report entitled "Martin Marietta Aluminum Reduction
Plant, The Dalles, Oregon, Task Order for Laboratory
Services (No. 87-ETMF-00210: Analytical Data for Soil and
Aqueous Samples Collected Between 22 and 26 June and on 2
August 1987."

For all compounds for which there is a Contract Laboratory

Program Contract Required Quantitation Limit (CLP-CRQL) our
reported Level of Quantitation (LOQ) is the same.
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Base Neutral and Acid Extractable Compounds (cont)
(see Table 2)

There are several compounds that have no CLP-CRQL that were
analytes of interest for this program. The LOQ for these
compounds have been set between 3 to 10 times the average
standard deviation determined by the detection level study.

For Benzidine there 1is no current CLP-CRQL. We have
reported a quantitation limit of 80 wg/L based on the CLP-
CRDL (Contract Required Detection Limit) for Benzidine from
pre-1985 revisions of CLP.

Metals and Inorganic Compounds
(see Table 3)

The data in Table 3 come from Section I; Table 4, Attachment
1, and Attachment 2 as presented in the Information Request
Package set by Joe Arlauskas to C.W. Ankerberg on 15 January
1988, with the addition of the level of quantitation (LOQ)
data presented in the report entitled "Martin Marietta
Aluminum Reduction Plant, The Dalles, Oregon, Task Order
for Laboratory Services (No. 87-ETMF-00210: Analytical Data
for Soil and Agqueous Samples Collected Between 22 and 26
June and on 2 August 1987."

For all compounds for which there is a Contract Laboratory
Program Contract Required Quantitation Limit (CLP-CRQL) our
reported Level of Quantitation (LOQ) 1is equal to or less
than the CLP-CRQL.

There are several compounds that have no CLP-CRQL that were
analytes of interest for this program. The LOQ for these
compounds have been set below the USEPA drinking water
standards when available. 1In particular Fluoride, Sulfate,
Chloride, Carbonate, and Bicarbonate have no CLP-CRQL
available.

1 - Fluoride

The detection 1limit study performed for fluoride shows
an average standard deviation of 0.05 mg/L. If the LOQ
were to be 3 to 10 times the average standard deviation
then the LOQ would be set at 0.5 mg/L. The reported
LOQ for fluoride of 1.0 mg/L has been set based on the
lowest standard prepared for the analysis. The value
of 1.0 mg/L was chosen for a lower standard based on
routine calibrations in the past and as a convenient
whole number.
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Metals and Inorganic Compounds (cont)

. (see Table 3)

Fluoride (cont)

The reported LOQ of 1.0 mg/L 1is lower than the USEPA
Drinking Water Standard of 4 mg/L.. In order to exceed
this more stringent regulatory 1limit a sample would
have been measured quantitatively in the report of
analytical results mentioned in this section.

2 - Sulfate

The detection 1limit study performed for sulfate shows
an average standard deviation of 0.07 mg/L. 1If the LOQ
were to be 3 to 10 times the average standard deviation
then the LOQ would be set at 0.7 mg/L. The reported
LOQ for sulfate of 5 mg/L has been set based on the
lowest standard prepared for the analysis. The value
of 5 mg/L was chosen for a 1lower standard based on
method 375.4 6.3.2 (EPA-600/4-79-020).

The reported LOQ of 5 mg/L is lower than the USEPA
Drinking Water Standard of 250 mg/L. In order to
exceed this more stringent regulatory limit a sample
would have been measured quantitatively in the report
of analytical results mentioned in this section.

. 3 - Chloride

Chloride was determined by method 325.3 (EPA-600/4-79-
020), a titrimetric method. The limit of quantitation
for such an analysis 1is based on the titration of a
laboratory blank, and can vary with titrant
concentration and size of sample aliquot titrated.

The reported LOQ of 1.1 mg/L 1is lower than the USEPA
Drinking Water Standard of 250 mg/L. In order to
exceed this more stringent regulatory limit a sample
would have been measured quantitatively in the report
of analytical results mentioned in this section.

4 - Carbonate and Bicarbonate

Carbonate and bicarbonate were determined by method 403
(Standard Methods, 16th Ed.), a titrimetric method.
The limit of quantitation for such an analysis is based
on the titration of a laboratory blank, and can vary
with titrant concentration and size of sample aliquot
titrated. '

There is no USEPA Drinking Water Standard to compare

with the LOQ reported in the report of analytical
results mentioned in this section.
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TABLE 1
VOLATILE ORGANIC COMPOUND
QUANTITATION LEVEL DATA

LOD LCL UCL LOQ CLP
Compound s(a) 3s(b) (c) (d) Rep.(e) CRQL(f)
Acrolein 3.33 9.99 6.7 23 10 (g)
Acrylonitrile 2.38 7.14 4.8 16 10 (g)
Benzene 0.13 0.40 0.26 0.28 5 5
Bromecdichloromethane0.20 0.59 0.39 1.3 5 5
Bromoform 0.20 0.59 0.40 1.4 5 5
Bromomethane 0.44 1.39 0.89 3.1 5 10
Carbon Tetrachloride0.21 0.62 0.42 1.4 5 5
Chlorobenzene 0.08 0.23 0.16 0.54 5 5
Chloroethane 0.49 1.46 0.97 3.3 5 10
2-Chloroethylvinyl- .
ether 0.29 0.87 0.58 2.0 10 (g)
Chloroform 0.10 0.29 0.20 0.67 5 5
Chloromethane 0.25 0.75 0.50 1.7 5 10
Diboromochloro- '
methane 0.11 0.33 0.22 0.77 5 5
l1,2-Dichloroethane 0.13 0.40 0.27 0.93 5 5
1,1-Dichlorocethane 0.13 0.38 0.26 0.83 5 5
l1,1-Dichloroethene 0.21 0.62 0.42 1.4 5 5
1,2-Dichloropropane 0.19 0.56 0.37 1.3 5 5
trans-1,3-Dichloro-
propene 0.22 0.67 0.45 1.5 5 5
cis-1,3-Dichoro-
propene 0.16 0.47 0.32 1.1 5 5
Ethylbenzene 0.16 0.48 0.32 1.1 5 5
Methylene Chloride 0.14 0.42 0.28 0.98 5 5
1,1,2,2-Tetrachloro- )
ethane 0.23 0.74 0.50 1.7 5 5
Tetrachloroethene 0.24 0.72 0.48 1.7 5 5
Toluene 0.19 0.57 0.38 1.3 5 5
1,1,1-Trichloro-
ethane 0.22 0.65 0.44 1.5 5 5
1,1,2-Trichloro-
ethane 0.15 0.45 0.30 1.0 5 5
Trichloroethene 0.26 0.77 0.52 1.8 5 5
Trichlorofluoro-
methane 0.30 0.89 0.19 0.66 5 (g)
Vinyl Chloride 0.31 0.94 0.63 2.2 1 10

D-861




TABLE 1
VOLATILE ORGANIC COMPOUND
QUANTITATION LEVEL DATA
(continued)

LOD LCL UCL LOQ CLP

Compound s(a) 3s(b) (c) (d) Rep.(e) CRQL(E)
total-1.2-Dichloro-

ethene . 0.21 0.63 0.42 1.5 (h) 5
cis-1l,2-Dichloro-

ethene 5 (i)
trans-1,2-Dichloro- _

ethene 5 (i)
(a) s - average standard deviation from detection level study
(b) LOD - level of detection = 3s
(c) LCL - lower confidence limit from Section I Table 1l(cont.)

as included in an Information Request Package sent by Joe
Arlauskas to C.W. Ankerberg on 15 January 1988.

(d) UCL - upper confidence limit from the same document noted in
footnote (c).

(e) LOQ Rep. - level of quantitation presented in the report
entitled "Martin Marietta Aluminum Reduction Plant, The
Dalles, Oregon , Task Order for Laboratory Services (No.
901-999-701) (Contract No. 87-ETMF-0021): Analytical Data
for Soil and Aqueous Samples Collected Between 22 and 26
June and on 2 August 1987."

(£) CLP CRQL - Contract Laboratory Program, contract required
quantitation limits from USEPA SOW 10/86, Rev. 7/87.

(g) CLP CRQL’s are not available for these compounds

(h) Analysis for this parameter was not requested for this
project

(1) Since the quantitation level for total-1,2-Dichloroethene

has been set at 5ug/L, matching the CLP-CRQL we have set the
guantitation level for each of the isomers (cis-1,2-
Dichloroethene and trans-1,2-Dichloroethene) at 5 ug/L.
If a sample should be measured positive for total-1,2-
Dichloroethene another portion of the sample is determined
by capillary GC with a Hall detector. The results of this
determination are reported with the GC/MS data.
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TABLE 2
BASE, NEUTRAL, AND ACID EXTRACTABLE COMPOUND
QUANTITATION LEVEL DATA

(continued)
BN/A COMPOUND IDL SD CLP CRQL REPT LOQ CALC LOQ REPT LOQ
(a) (b) (c) (d) WATER (e) SOIL (h) SOIL (j)

(ug/L) (ug/Kg) (ug/Xqg)

3,3'-Dichlorobenzidine 5.9 1.95 20 20 1967 3330
2,4-Dichlorophenol 4.5 1.52 10 10 1500 1670

o  Diethylphthalate 5.6 1.86 10 10 1867 1670
@  Dimethylphthalate 3.39 1.13 10 10 1130 1670
3 2,4-Dimethylphenol 1.9 0.64 10 10 633 1670
4,6-Dinitro-2-methylphenol 22 7.26 50 50 7333 8080
2,4-Dinitrophenol , 39 13.1 50 50 13,000 8080
2,4-Dinitrotoluene 15 4.93 10 15(i) 5000 1670
2,6-Dinitrotoluene 10 3.48 10 10 3333 1670
1,2-Diphenylhydrazine NA 10 - 1670
bis(2-Ethylhexyl)Phthalate 3.0 1.00 10 10 1000 1670
Fluoranthene 2.3 0.78 10 10 767 1670
Fluorene 3.8 1.26 10 10 1267 1670

- Hexachlorobenzene 3.3 1.09 10 10 1100 1670
Hexachlorobutadiene 0.75 0.25 10 10 250 1670
Hexachlorocyclopentadiene 17 5.66 10 17(i) 5667 1670
Hexachloroethane 3.6 1.21 10 10 1200 1670
Indeno(1,2,3-cd)Pyrene 8.1 2.71 NA(qg) 10 2700 1670
Isophorone 4.3 1.42 10 10 1433 1670
N-Nitroso-Di—n-Propylamine 5.0 1.67 10 10 1667 1670
N-Nitroscdimethylamine 2.4 0.81 NA 5.0 800 1670
N-Nitrosodiphenylamine 19 6.23 10 19 (i) 6333 1670
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TABLE 2
BASE, NEUTRAL, AND ACIDE EXTREACTABLE COMPOUND
QUANTITATION LEVEL DATA

BN/A COMPOUND SD CLP CRQL  REPT LOQ CALC LOQ REPT LOQ

(a) (c) (d) WATER (e) SOIL (h) SOIL (3)

(ug/L) (ug/Kg) (ug/Kqg)
Acenaphthalene 1.18 0.40 10 10 393 1670
Acenaphthene 0.51 0.17 10 10 170 - 1670
Anthracene 0.71 0.24 10 10 237 1670
Benzidine 50. 16.7 (£) 80 16,666 3030
Benzo(a)Anthracene 2.8 0.92 10 10 933 1670
Benzo(a)Pyrene 1.2 0.41 10 10 400 1670
Benzo(b)fluoranthenes 3.4 1.14 10 10 1133 1670
Benzo(k)fluoranthenes 8.6 2.88 10 10 2867 1670
Benzo(g,h,i)Perylene 7.1 2.36 NA(g) 10 2367 . 1670
4-Bromophenyl-phenylether 3.3 1.10 10 10 1100 1670
Butylbenzylphthalate 4.4 1.4 10 10 1467 1670
4-Chloro-3-methylphenol 17 1.94 10 17(1) 5667 1670
bis(2-Chloroethoxy)Methane 2.5 0.82 10 10 833 1670
bis(2-Chloroethyl )Ether 2.0 0.68 10 10 667 1670
bis(2-Chloroisopropyl)Ether 1.1 0.36 10 10 367 1670
2-Chloronaphthalene 0.77 0.26 10 10 257 1670
2—Chlorophenol 3.0 0.99 10 10 1000 1670
4-Chlorophenyl-phenylether 3.0 1.00 10 10 1000 1670
Chrysene 3.4 1.12 10 10 1133 1670
Di-N-Butlyphthalate 1.5 0.49 10 10 500 1670
Di-N-Octylphthalate 1.8 0.61 10 10 600 1670
Dibenz(a,h)Anthracene 9.6 3.21 10 10 3200 1670
1,2-Dichlorobenzene 0.54 0.18 10 10 180 1670
1,4-Dichlorobenzene 0.88 0.29 10 10 293 1670
1,3-Dichlorobenzene 0.55 0.18 10 10 183 1670



TABLE 2
BASE, NEUTRAL, AND ACID EXTRACTABLE COMPOUND
QUANTITATION LEVEL DATA

(continued)

BN/A COMPOUND IDL SD CLP CRQL REPT LOQ CALC LOQ REPT LOQ

(a) (b) (c) (d) WATER (e) SOIL (h) SOIL (3)

(ug/L) (ug/Kg) (ug/Kg)
Naphthalene 1.6 0.54 10 10 - 533 1670
Nitrobenzene 2.8 0.92 10 10 933 1670
4-Nitrophenol 26 8.81 50 50 8666 8080
2-Nitrophenol 5.2 1.73 10 10 1733 1670
? Pentachlorophenol 17 5.63 50 50 5667 8080
g: Phenanthrene 0.91 0.30 10 10 303 1670
S Phenol 4.9 1.62 10 10 1633 1670
p Pyrene 1.8 0.60 10 10 600 1670
1,2,4-Trichlorobenzene 0.81 0.27 10 10 270 ) 1670
2,4,6-Trichlorophenol 2.2 0.74 10 10 733 1670
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TABLE 2. BASE, NEUTRAL, AND ACID EXTRACTABLE COMPOUND
QUANTITATION LEVEL DATA
(FOOTNOTES)

(a)
(b)
(c)

(d)

(e)

(£)

(g)
(h)
(i)
(3)

BN/A - Base Neutral and Acid extractable compounds.

" IDL - Instrument Detection Limit = 3 x average standard deviation.

SD - Average standard deviation of three analyses as presented in Section I, Table 2 of an
Information Request Package sent by Joe Arlauskas to C.W. Ankerberg on 15 January 1988,

CLP CRQL - Contract Laboratory Program Contract Required Quantitation Limit.

Reported LOQ - Level of quantitation presented in the report entitled "Martin Marietta
Aluminum Reduction Plant, The Dalles, Oregon, Task Order for Laboratory Services (No.
901-999-701) (Contract No. 87-ETMF-0021): Analytical Data for Soil and Aqueous Samples
Collected Between 22 and 26 June and on 2 August 1987."

Benzidine is no longer a CLP analyte of interest. The 80 ug/L quantitation limit is from
pre-1985 revisions of the CLP-SOW.

NA - Not Available, there is no CLP CRQL available for this compound.

As calculated using LOD formula in Item 2, letter dated January 15, 1988, from J. Arlauskas
(Versar, Inc.), to C. Ankerberg (Geraghty & Miller, Inc.).

Reported as the respective CLP CRQL value, 10 ug/L, for all samples.

Represent the lowest values reported for any of the soil samples. Note: Many samples were
reported at higher values due to matrix interferences and as a result of sample dilution.
These values are derived from the current EPA CLP CRQLs. The Instrument Detection Limit
(IDL) is obtained by multiplying the CLP water CRQL by 500 because the CLP water analysis
takes 1 liter to a 2.0 ml final volume which is a 500 fold concentration. For most
compounds, this would result in an IDL of 5 ug/ml (PPM). These IDLs were converted to soil
sample LOQs by d1v1d1ng the IDL by the concentration factor. In this case, the
concentration factor is 3 since 3 grams of soil was extracted and concentrated to 1.0 ml.
Therefore, using 5 ug/ml (ppm) as the IDL for calculating soil LOQs would result in an LOQ
of 1670 ug/kg. Note: The previous CLP requirement for each laboratory to determine CRDLs
has been deleted from the most recent (1/87 revision) Statement of Work (SOW).



TABLE 2
BASE, NEUTRAL, AND ACID EXTRACTABLE COMPOUND
QUANTITATION LEVEL DATA

(continued)

(f£) Benzidine is no longer a CLP analyte of interest. The 80
ug/L quantitation 1limit is from pre-1985 revisions of the
CLP-SOW. _

(g) NA - Not Available, there is no CLP CRQL available for

this compound
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TABLE 3
METALS AND INORGANIC COMPOUNDS
QUANTITATION LEVEL DATA

COMPOUND SD IDL CLP CRQL REPORTED
NAME (a) (b) (c) LOQ (4d)

Total Cyanide 0.00086 0.00258 0.010 0.010 mg/L
Free Cyanide 0.00086(e)0.00258 0.010 0.010 mg/L
Fluoride 0.05 0.15 4.0(£) 1 mg/L
Sulfate 0.07 0.21 250 (f) 5 mg/L
Chloride (g) 250 (f) 1.1 mg/L
Carbonate (g) NA (h) 10 mg/L
Bicarbonate (g) NA 10 mg/L
. Sodium 0.073 0.219 5.000 1.0 mg/L
Calcium 0.0077 0.023 5.000 0.50 mg/L
Magnesium 0.01541 0.046 5.000 0.50 mg/L
Potassium 0.00676 0.203 5.000 1.0 mg/L
(a) 8D - Average standard deviation of three analyses as

presented in Section I, Table 2 of an Information Request
Package sent by Joe Arlauskas to C.W. Ankerberg on 15
January 1988

IDL - Instrument Detection Limit = 3 x average standard
deviation
CLP CRQL - Contract Laboratory Program Contract Required

Quantitation Limit

Reported LOQ - Level of quantitation presented in the report
entitled "Martin Marietta Aluminum Reduction Plant, The
Dalles, Oregon, Task Order for Laboratory Services (No. 901-
999-701) (Contract No. 87-ETMF-0021): Analytical Data for
Soil and Aqueous Samples Collected Between 22 and 26 June
and on 2 August 1987."

Total and Free Cyanide are determined by the same technique
(335.2 CLP-M, Manual Spectrophotometric Determination-
Option B), so the same determination for quantitation level
has been reported for both Total and Free Cyanide

Since there is no CLP CRQL for this compound the USEPA
Drinking Water Standard has been listed. These standards
can be found in 40 CFR Ch. I (7-1-87 Edition) page 530.

This parameter is determined by titration, and the
quantitation limit is set by titration of a laboratory
blank. The quantitation 1limit can vary depending on the
molarity of the titrant wused and the amount of sample
titrated.

NA - Not Available, there is no CLP CRQL available for
this compound
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wersan.

ESM Operations

15 January 1988

Mr. Charles Ankerberg

Geraghty & Miller, Inc.
Northdale Executive Center

3820 Northdale Blvd., Suite 200
Tampa, FL 33624

Dear Mr. Ankerberg,

Enclosed is the information you requested for the Martin Marietta
Aluminum, The Dalles project.

Please call Doug Mc Innes or Sam Hamner should you have any
questions since I will be on vacation from January 18 thru 26.

Sincerely,
/%
oe Arlauskas
Manager
Analytical Chemistry Services
JA/1lm

cc: file

D-868
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SECTION I

SUMMARY OF DETECTION LIMIT DETERMINATION

(ORGANICS AND INORGANICS)
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Section I:

Section I1:

Contents of Information Request Package
for Geraghty & Miller, Inc., Tampa, FL

Project: Martin Marietta Aluminum
The Dalles

Summary of Detection Limit Determination
(Organics and Inorganics)

Table 1 - Volatile Organics Study

Table 2 - Semivolatiles (BNS's) Study

Table 3 - EPA-CLP CRDL for Semivolatiles
Table 4 - Cyanide Study

Table 5 - PCB AqQueous

Table 6 - PCB Soil

Table 7 - Volatile Soil

Attachment 1 - Magnesium, Potassium, Calcium,

and Sodium Study
Attachment 2 - Fluoride and Sulfate Study

Copies of Detection Limit Tables for Organics
without the "less than” sign.

Section III: Source of independent QC samples

Section IV:

Section V:

* EPA CLP Performance Evaluation sample
results for full organics, volatiles organics,
and two inorganic samples. Note: Versar,
Inc., ESM was formerly (before April 1, 1987)
called Martin Marietta Environmental Systems.
* State of Florida results for volatiles,
cyanide, and metals.

* State of Florida Certification.

Source of Independent QC Standard

Table 1 - Source for BNA Std and spiking
levels for data shown in Appendix C, pages
C-16 and 17 and C-26 and 27 in the 29
September 87 report.

Table 2 - Source for alkalinity and chloride
shown in Table B-52 and B-53 in Appendix B of
same report listed for Table 1 above.

Iron results for Cyanide Matrix Interference
Study.
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VERSAR, INC., EBSM OPERATIONS

Summary of Detection Limit Determinations

A. Organics
1, Volatiles (see Table 1)
A. Water

Reagent water spiked and seven replicate measurements
performed on each GC/MS instrument (i.e, instruments B
& C). Standard deviation(S) calculated and level of
detection (LOD) were determined as 3 x S (see Table 1),
Method detection 1limit (MDL) shown was calculated
according to EPA procedures in the Federal Register,
Vol 49, No 209, 26 October 1984 -- "Appendix B to Part
136 - Definition and Procedure for the Determination of
the Method Detection Limit".

B, Solls

$oil detection 1limits were -calculated using the water
IDL values (which are the same as the LOD since this
method does not use an extraction and concentration
step), and are presented in Table 7. Since the
determined IDL values (Table 7) are the same or lower
than the EPA CLP CRQL’s, these IDL values were used in
the following expression to calculated soll LOD values:

LOD, soil in wg/kg =

IDL wq/L{(Table 7) x (45ml/5g)(1lg/lml)x std. purge vel.(ml) «x
sample purge volume (ml)

1.0 L x _1000 gnm

1000 gm 1.0 kg
Volatile analyses of so0il samples were performed by
placing 45 ml in a clean VOA bottle and filling with
water to a total volume of 45 ml (i.e., a dilution
factor of 45 ml/5 gm or 9.) Filling the vial to
eliminate headspace prevents loss of soil volatiles
that would normally occur 1f stored in the original
sample bottles. The subsample is then shaken for ons
hour and 5 ml’s withdrawn for purgeable analysis, The
standard calibration <curve is generated using 5 ml of
water as the std. purge volume and is analogous to the

final extract volume in ths semivolatile equation.
Results are reported as wet weight.
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LOD, s8o0il

0.48 ugq/L
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P.S

For example, for ethylbenzene:

in pg/kg =
(Table 7) x (45ml1/59){(lg/Ilml)x S ml x 1.0 L x 1000

1000 gn 1.0 kg

= 4,32 ug/kg

Semivolatiles (BNA’s see Table 2)

A. Water - The instrument detection 1limits (which
correspond to our level of detection) were performed
according to the EPA CLP Statement of Work for Organic
Analysis 7/85 (Page A-4, Task VI,C). Using standard .
reference materials, three analyses of standards for
all components were measured at 3-5 times the Contract

- Required Detection Limit concentration (see Table 3).

These analyses were performed using the CLP contract
instrumental conditions on standards in solvent. The
ingtrument detection limits ,or LOD (i,e., what are
now called "Contract Required Quantitation Limits" in
the 1987 EPA CLP SOW) were calculated as 3 x SD.

Assuming that a one 1liter sample volume was extracted
and concentrated to one milliliter (ml), <the IDL’s
reported in Table 2 correspond to ESM laboratory’s
LOD's according to the equation below,

LOD, &agueous in ug/L =

IDL (wg/ml) x Pinal extr. vol (ml) x DF
gample vol (L)

The LOD for any sampls volume or extract can therefore
be determined using this equation,

B. Solids (so0ils) - §0il detection limits were
calculated using the water 1IDL (i{i.e, 3S) values from
Table 2 and are method specific. For the Dalles

project 3 grams of soil were extracted and concentrated
to 1 ml £for analyses. Therefore, to calculate goil
detection levels:
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LOD, soil in ug/kg =

(IDL (wg/ml, from Table 2) x Final extr vol(ml)xDF x 1000gm/kg
cample welght (gm)3

For example, for n - Nitrospdimethylamine:

= 2.4 pg/ml 1 ml x 1000 gm/kg
'3 gm

LOD soil = 800 ug/kg

NOTE: For semivolatile compound detection 1limits the term
level of ° quantitation corresponds to the EPA-CLF Contract
Required Quantitation Limits used in the 7/87 BOW

3, PCBs
a. Water (see Table 5)

The instzument detection limits (which correspond to
our level of detection) were performed according to the
EPA CLP Statement of Work for Organic Analysis 7/85
(page Aa-4, Task VI,C). Using standard reference
materials, seven replicate measurements were performed
on three non congecutive days for all compenents at l-
5 times the Contract Required Detection Limit
concentration (sese Table §5). These analyses were
performed using the CLP contract instrumental
conditions on standards in solvent. The instrument
detection limits ,or LOD (i.e., what are now called
"Contract Required Quantitation Limits" in the 1887 EPA
CLP SOW) were calculated as 3 x SD.

For The Dalles project, a cne liter sample volume was
extracted and concentrated to two milliliters (ml).
Using the 1IDL’s reported in Table 5 the LOD's were
calculated according to the equation below.

LOD, aqueous in ug/L =
IDL (pg/ml Table 5) x Final extr. vol (ml) x DF
sample vol (L)

The LOD for any sample volume or extract can therefore
be determined using this equation.

For example, for PCB 1254:

LoD (wg/L) = (0.0094 wg/ml)(2 ml)
1.0L

- 0.0188 wpg/L

D-873




FEB @3 ’E2 16:5@ YERSAR INC. _ESM OPERATIONS__VERS P.7

b. Soils (see Table 6.)

S0il detection 1limits were calculated using the water
IDL (i.e. 3s) values. For The Dalles project 2 grams
of s0il were extracted and concentrated in 2 ml of
solvent, The LOD values were calculated according to
the equation;

LOR, soil in wpg/kg =

(IDL (pg/ml, from Table 6) x Final extr vol(ml)xDF x 1000gm/kg
sample welght (gm)

For example, for PCB 1254;

LOD, soil in wg/kg = _(0.0094 pg/ml)(z ml) x 1000 mg/kg
_ R _

"= 9.4 pg/kg

NOTE: - Since the versar ESMO laboratory PCB detection levels
were the same or lower than EPA CLP values, the latter
were employed for this project.

B. Inorganics
l, Metals
A. Water

Detection limit calculation were performed according to the
EPA-CLP SOW 7/85 for Inotganics., Briefly, 7 replicate
measurements were performed on three non-consscutive days
and the LOD or 1IDL calculated as 3 times the average
standard deviation. See attachment 1 for magnesium,
calcium, potassium and godium,

The general eqguation for determining a given elements
detection limit in water for a given method then is:

LOD, water,ug/L =

calculated IDL (wg/L) x final digqestats vol (L) x Diln.factor
Sample vol (L)

The final digestate volume and sample volume are both
0.1 1liter. The c¢calculated IDL's are taken from the
detection limit determination data {(attachment 1).
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B, Soils

Soil detection limits were calculated using the water IDL
values shown below:

LOD, soil, mg/kg =

water IDL (uyq/L) % Pinal digestate vol (L) x Diln., factor
Sample wt (gm) x % solid
100

The final digestate volume and sample weight were 0.1 L and
1.0 gm, respectively and assumes a % solid of 100. The LOD,
however, would vary according to changes in % solid content,

2. Non-metals

A. Cyanide - total and free

Cyanide detection limits for water and soils were determined
using the procedures in the EPA-CLP SOW 7/85 for Inorganics.
Briefly, 7 replicate measursments were performed on three
non-consecutive days and the LOD calculated as 3 times the
average standard deviation (see Table 4). :

The general equation for calculating detection limits
are:

For water samples:
CN, wg/L =

(Lowest CN calibration std,10 wg/L x Diln., factor x £inal
distillats vol, 250 ml]

- [sample vol, distilled, 250 ml)

= 10 wug/L
Dilution of the distillate £or colorization (if performed)
corresponds to the diln. factor
For soll samples:
CN, ug/kg =

[Lowest CN calibration std, 10 wg/L x Diln., factor X Final
distillate vol, 250 ml}

-~  [sample wt (gm) x % solids x 1000 ml/L)
=100

The sample welght 1is 10 grams and the dilution factor

corresponds to dilution of the distillate for colorizatien,
if performed.
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B. Miscellaneous parameﬁers
Detection 1limit data £for the following parameters are
included in attachment 2:

Parameter Metheod
Fluoride 300.0
Fluoride 340.2
Sulfate 300,90

As described previously for socil samples, detection limits
were calculated wusing water LOD’s and correcting for the
sample welght as specified by the method.

Ssummary discussion

The detection limits reported by Versar ESM Operation
Laboratory were determined and calculated in accordance with EPA-
CLP protocols except for volatile organics where the MDL protocol
was employed (see section A. Organics). For the non-metal (i.e
fluoride and sulfate), non- CLP parameters, CLP datection limit
procedures were used as guidelines to determine detection limits,

For reporting purposes, the EPA-CLP detection limits were

used providing that the calculated detection 1limit values werse
lower.
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TABLE 5
PCB (AQUEOUS)
QUANTITATION LEVEL DATA

PCB COMPOUND 8D IDL 'LOD CLP CRDL  REPORTED
(ug/ml) (ug/ml)  (ug/1l) (ug/L) {ug/L)

(a) (b) (e) (d) (e) LoQ (£)

PCB 1016 0.0135 0.0405 0.081 0.50 0.50

BPCB 1221 0.0044 0.0131 0.0262 0.50 0.50

PCB 1232 0.0084 0.0252 0.0502 0,50 0.50

PCB 1242 _ 0.0032 0.0096 0.0192 0.50 0.50

PCB 1248 0.0042 0.01256 0.025 0.50 0.50

PCB 1254 0.0031 0.0093 0.0188 1.0 1.0

PCB 1260 0.0148 0.0444 0.0888 1.0 1.0

(a) PCB'S = Polychlorinated Biphenyl compounds

(b) 8D - Average standard deviation of three analyses, seven

replicates/analysis.

IDL - Instrument detection level, calculated as 3xSD

LOD =~ Level of Datection as calculated in Section I,A.3.2
CLP CRDL = Contract Laboratory Program Contract Required

Detection Limit

Reported LOQ - Level of quantitation presented in the report
entitled "RESULTS OF CHEMICAL ANALYSIS OF SAMPLES COLLECTED
DURING 19-28 MARCH 1986 ACCORDING TO THE WORK PLAN OF THE
REMEDIAL INVESTIGATION AND FEASIBILITY STUDY AT THE MARTIN

MARIETTA REDUCTION FACILITY, THE DALLES, OREGON" 5 JUNE
1986, REVISED 3 DECEMBER 1986.

e P
[ 3 & P o]
~— ~—

ro
~
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TABLE 6
PCB (80IL)
QUANTITATION LEVEL DATA

COMPOUND 8§D IDL LOD CLP CRDL REPORTED

(ug/ml) (ug/ml) (mg/kg) (mg/kqg) (mg/kg)
(a) (b) (c) (d) (e) LoQ (£)
PCB 1016 0.0135 0.0405 0.0405 0.08 1.2
PCB 1221 0.0044 0.0131 0.0131 0.08 1.2
PCB 1232 0.0084 0.0252 0.0252 0.08 1.2
PCB 1242 0.0032 0.0096 0.0086 0.08 1.2
PCB 1248 0.0042 0.0126 .0.0126 0.08 1.2
PCB 1254 0.0031 0.0083 0.0093 0.16 2.4
PCB 1260 0.0148 0.0444 0.0444 0,16 2.4
(a) PCB’S - Polychlorinated Biphenyl compounds
(b) 8§D - Average standard deviation of three analyses, seven
replicates/analysis,
(c) IDL - Instrument Detection Limit = 3 x average standard
- deviation, based on agueous detection limit study
(d) LOD - Level of Detection as calculated in Section I,A.3.b
(e) CLP CRDL - Contract Laboratory Program Contract Required

Detection Limit (SOwW 7/85) for low soils,

Reported LOQ - Level of quantitation presented in the report
entitled "RESULTS OF CHEMICAL ANALYSIS OF SAMPLES COLLECTED
DURING 19-28 MARCH 1986 ACCORDING TO THE WORR PLAN OF THE
REMEDIAL INVESTIGATION AND FEASIBILITY STUDY AT THE MARTIN
MARIETTA REDUCTION FACILITY, THE DALLES, OREGON" 5 JUNE
1986, REVISED 3 DECEMBER 1986, Values are 15 times the
respective CLP values since the sample was screened

according to CLP as a medium level soil
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TABLE 7
VOLATILE ORGANIC COMPOUND
QUANTITATION LEVEL DATA

(SOIL)
IDL LOD ~ LOQ CLP
Compound 5(a) (b) (c) Rep.(d) CRDL(e)
ug/L 4g/kg rg/kg ~g/kg
Acrolein 3.33 9.99 89.9 90 (£)
Acrylonitrile 2.38 7,14 64.3 90 (£)
Benzene 0.13 0.40 3,6 45 5
Bromodichloromethane 0.20 0,59 5.3 45 5
Bromoform 0.20 0.59 5.3 45 5
Bromomethans 0.44 1.39 12.5 45 10
Carbon Tetrachloride 0,21 0.62 5.6 45 5
-Chlorobenzens -0,08 0.23 2.0 45 5
Chloroethane 0.49 1.46 13.1 45 10
2-Chloroethylvinyl- g
ether 0.29 0.87 7.8 90 (£)
Chloroform 0.10 - 0.29 2.6 45 5
Chloromethane 0.25 0.75 6.8 45 10
Diboromochloro-
methane 0.11 0.33 3.0 45 )
1,2-Dichlorcethane 0.13 0.40 3.6 45 5
1,1-Dichlorcethane 0.13 0.38 3.4 45 5 -
1,1-Dichloroethene 0.21 0.62 5.6 45 5
1,2-Dichlozopropane 0.19 0.56 5.0 45 5
trans=-1,3-Dichloro-
propene 0.22 0.67 6.0 45 5
cis-1,3-Dichoro-
propense 0.16 0.47 4.2 45 5
Ethylbenzene 0.16 0.48 4.3 45 5
Methylene Chloride 0.14 0.42 3.7 90 5
1,1,2,2-Tetrachloro-
ethane 0.23 0,74 6.7 45 5
Tetrachloroethens 0.24 0.72 6.5 45 5
Toluene 0.19 0.57 5.1 45 5
l,l,l-TriCthrO—
ethans 0.22 0.65 5.9 45 )
1,1,2-Trichloro- .
ethane 0.15 0.45 4.1 45 5
Trichloroethens 0.26 0.77 6.9 45 5
Trichlorofluoro- :
methane 0.30 0.89 8.0 45 ()
vinyl Chloride 0.31 0.94 8.5 45 10
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TABLE 7
VOLATILE ORGANIC COMPOUND
QUANTITATION LEVEL DATA
(continued)

IDL LOD LoQ CLP
Compound s(a) (b) (¢) - Rep.{d) CRDL (e)
©g/L #9/kg ug/kg ug/kg
cis-1,2-Dichloro- _
ethena : : 45 5(g)
trang-1,2-Dichloro- :
ethene - 0.21 0,63 5.7 {5 5
(a) § - average standard deviation from detection level study
(b) IDL - instrument detection levewl or CRDL as determined in
the lab
(c) LOD - level of detection as calculated in Section A.l.Db
(d) LOQ Rep. =~ level of quantitation presented in the report
igsgued 5 June, 1986 revised 3 December, 1986
(e) CLP CRDL - Contract Laboratory Program, contract required

detection 1limits from USEPA SOW 7/85

) CLP CRDL’s are not available for these compounds

g) Since the CLP CRDL for trans-1,2-Dichlorcethens has Dbeen
set at 5ug/L, we have set the guantitation level for
cig-1,2-Dichloroethene at 5 wg/L. If a sample should be
measured positive for trans-l,2-Dichloroethene another
portion of the sample is analyzed for c¢is-1,2 by capillary
GC with a Hall detector. The results of this determination:
are reported with the GC/MS data.
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QRCANICS ANALYSIS DATA SIHESTS .

Page 1

fartin Marjetta Environmentasl Syttems
- Valatile Compaunds
©  CLIENT SAmPLE 10: HS-g a%-g oS- ns-a ns-g¢ ns-g ns-o0
€S SAMPLE [0: OETL LML DETLINR DETL I3 DETLIrta DETLINS | . METLING DETLINT

SAMPLE DATE: ~ e . Ve R
ANALYSIS DATE: 02/06/873027067G7 - 02/067687 .. Q/06/s87 ¢ 02/06/a7.4 )¢ |02/08707-" 02706707

FILE NARE: VOET18 vDET2D VDETI0 VDET48 VDETS® | VODETsR VOET70
INSTRUMENT [0D: HS-g rS-g [ (3 ] "s-0 i HsS-0 as-g ,
HATRIX: HATER UATER UATER UATER UATER UATER UATER 0
UNITS: ug/t wg/l ug/1l vg/l vg/t ug/l ug/l L3XS)
DILUTION FACTOR: t : 1 t 1

conPouNDS Sike conc ! Y VmoL e e
1 b . 7927 °

Acetone (o} 2L 22 33 20 2L <3 28 2. LT 2e Se L
Acrolein 3-0 e 52 .2 32 3s 32; 35 6 | IFi43> 5od EWEY L
Acrylonitrile So E 40 22 22 22 22 28 Ler 3z g2y =3 ’ia
tencene La T2 2 Y ‘23 23 2L 2 .iad o L
8roacdichlaoromethane PNy ) 58-] 1.4 1.3 . LS P} 1.s 2047 .37 215 L _':
Scroaofaram L L2 L Lo } -4 9.9 L2 L3 +£27 38) sved Fey 24
Oromcmethane Le Le .7 Le L6 LY . __.La& 170 05 WY 14 1Y L
2-Gutanane 20 93 19 13 1s 12 10 LG ooz es: 4o 3
Carbon Disulfide 1,5 29 Le 9 1.8 L6 L&™""""1s dlo £7 837 2 Lo
Carhon Tetrachloride 1.6 L& L3 ey Ls 1.4 1 g, T3S o34 L
Chlorobenzene 2.t 2.1 2.0 2.2 2L Le a0 L0 gee 9
Chioroethane Lz Le L8 Le Lz L8 Le 08 T2 ad 1

. . .
2=Chloroethylvinglether Ie 18 1z 13 15 13 16 22350297 Lt b
Chloroform 2.0 Le 1.8 Le Ls 18 Lz «de3,dR3 313 3% L
Chloramethane 2.t 2.0 L8 Le LI Le Le &% 35wy 47 L
Dibremachloromethane La L3 L3 L3. L3 12 1,0 23?2 4.8 232 1
t.2-Dichloraethane 2.0 2.0 2L 2.2 2.1 Le 2.0 _%idzi_}.‘z} 25 i
t.t-Dichloraethane Lz 1.9 Lé L7 Lz 16 L3 007,231 .26 PG 2t
1.1-Oichleroethene L 2.2 Le ... L9 Le Le Ls  291,.747.98¢ g L
1.2-Dichloropropane Ls L3 Ls L3 L6 L2 L 33417 .49 229 =
trans—l.3-Dichloropropene 0.9 L0 0.9 05 0. s Lo [ ST LA : 1
¢is=1.J-Dfchloropropene 1.4 1 0.9 Lt 1.0 9 1.0 M"'ﬂ.‘_}’_ﬂ R 1
Ethylbentene L3 Ls L3 LL L3 L3 .9 ) 2oy 537 Fi3.8 L
I-Heranone 24 26 24 28 2 23 2 . JgLiEzala@ Le [4
¢-rlethyl=2-pentanane Le ) L3 23 %9 4 Lo L3¢ 57 597 3.3 a
Gethylene Chloride .3 i) 2.8 9 28 20 L2 /5 ), 395 130 K] 2.
Sctyrene . 0.8 L2 Le L3 La. . Lo L3 247,807 . =54 L
t.1.2.2-Tetrachloroethane 1Le Le L2 L1 L L6 LS 2 397 .33 e 2.
tetrachloroethene .0 L8 4 Lz Lg Lé Lée J43F .97 233 1
Toluene s e ] LA AL a3 23 W I 23% 22
t.1.1=-Trichlarcethane rLe 19 1,8 1.8 Lre 2.8 L8 369 .04 iy Ik N
t.1.2=Trichlaroethane e 16 1.6 p:] j - L3 L3 ook 313 3 b L
Tricsloroethene q/ 20 2.1 L6 2. ¢ 2.3 L8 L8 vy jey 207 Fid L
tricrlorofluoromethane Lz 19 () 16 1Ls 1.3 L2 .02 3ot o450 12 .-
<inyl Acetate 20 9.9 A fie] 10 2.8 19" 10 24 PLEELSY e A
¢inyl Chloride 1.5 L Le L Le La ¢! 16 Le X057 2202 g C L
«=XTLENE Le L LS L =L 21 Le .u0°3%" 130 ﬁ g
220 ~IYLENES a1 a3 Lo Le 44 43 40 33 tAIT = L
iocal=l.2-Dichloroethene L9 2 1 192 L2 |‘| L -} 13 2 JRps 253 L
! LN BB U h
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Table 1 Ccm“’)

ORCANICS ANALYSIS DATA SHEETS " Page 1 .
Nartin MNarietta Environmental Syctems
Volatile Compounds
CLIENT SAmPLE tD: f0s—C ns—C "sS-C ns-C nS-C ns-c ®S—C
tUES SAMPLE 1D: DETLIMY DETLIN2 DETLINI DETLINg OETLIMS DETLING DETLINY
SANMPLE DATE: .

ANALYSIS DATE: 02704707 02706787 0704787 02/06/687 02706787 02/06/87 02706787
FILE NamE: VOETIC VDET2C VOETIC VOET4C VOETSC VDETSC VDET7C
INSTRUMENT [D: 1ns—C NS—C ns-C HS-C ns-C NS~C [ el
MATRIX: WATER WATER UATER WATER UATER UATER UATER

UNITS: ugsl vg/1 ug/l ug/t ug/l ug/1 ug/1 Lo

. OILUTION FACTOR: 1 1 , t 1 1 (3,5)

COnPOUNDS Soke Concs (s) MOL  1rL ue
Acetone 20 ppo  ja 19 12 18 18 20 1z 195535 410 2 :
Acrolein y-) e 38 =8 32 . 27 .2 40 €1 32333997093 i‘I &
Acrylonitrile 50 28 44 as a3 as LY 2 L NCISAT R 3 L&
Bentene r.S 2.4 2.2 2.2 290 2L 2.1 2.1 H27.38) 400 - Lae s
Oromod{chloromethane 2.1 1.8 2.1 1.6 2.0 L9 L7 L5595 013 09 L3
Gromafora l Lz 1e 1z L3 13 13 L3 e segy 30 %
Orcmomethane 2.4 Ls Le Lz La L Lo 493,003 L8 s
2-8utanone R0 19 17 13 1z o 1z 18 | 480 £ Y fﬁ L_
Carton Disulfide .5 2.2 L2 L hJ Le L 2.0 2370, 2\ .35 s 17
Cardan Tetrachloride 2.1 L6 L9 - LZ L3 Lz LS 207, 515 L5t A 14
Chlorobenzene s 2.3 23 .2 | e 2.2 2.2 076 axd,2v7 sl ik
Chloroethane ’ 8 2.9 L6 1.8 L3 La L9 el . Iy
2Chloroethylvinglether Lo L2 L Lo 0.6 L3 Lo a9 .87 .90 59 g
Chloroform 2.2 A 2 =l el 2.9 LS a2 "3“_" L0 1% 47
Chlorocmethane - 1.9 L& o0 Le I .72 16 A5, 7 1 Y 2.2
Ofdromochloromethane 1.8 -} ) O] L3 L3 1.6 1.3 sl 22 222 177
1.2-0ichloroethane 2.3 2.1 2.8 2.3 R i 2.2 2.9 437 902 217, Ey
l.1-0{chlarcethane =1 =9 1.9 2.9 = i 1.8 1.8 2123.775339% 220 a2t

4

1. 1-Dicnloroethene 2.2 2.1 23 2,0 rLel Le 29 98764 .L53 w2 [Y
1.2-Dichlaraprapane 1.a 2.0 23 .. 1.8 Le 1.9 18 43¢, 548, 595 .37 1.3
trans—{,J-Dichloroprapene 1.7 1.2 1.3 L1 - 1.4 1.6 2432, 5oz 094 I L5
c¢ls-1.3-Dichloropropene 1.7 1.7 Ls L L3 L6 1.5 5797 ¥ 032 3.
Ethyldbentene =9 L 1.8 LS Lz L7 L8 2460 .8 - ....‘5%; LL
2-Heranone Lz AL L2 2.4 29 2.1 Lz 283 836,930 FRRA .9
4-flethyl=2-pentanone L2 2.3 &2 3 -} pALY 2.4 2 237,711,745 43 Le
Methylene Chloride 2.8 2.0 2.1 1 2.8 2l 1 1153 : 23 237
Styrene Lo .0 2.2 L8 -3 L& L8 vy 9 /5 b
1.1, 3. 3~Tetrachloroethane 2.0 2.3 2.0 2.2 L8 L6 P-4 2287 4l 7€ 50 [T
Tetrachloroethene 2.2 2.0 j:) 2.2 2.0 1.8 1.7 22/ .;-‘- 257 2 1.7
Toluene 2.8 .z &z 22 F AL ALY el J90.37 .59 Y-y L3
t.1.1=Trichleroethane o2 Le Y Le 20 L9 g% <27 -q =).€54 qi /.5:
1.1.2-Tricnloraethane il Le L2 Lo Le L8 L2 s/ HET .47 230 JASE
Trichloroetnene v a2 =3 9 Le Y 23 Le gé:'.tm T L3
Trichloroflyoromethane ) 4 1.6 L3 LS Le 1.4 1.6 (L75.832,294 .19 L&
Vingl Acetate 20 R jn s [ 10 1 iz s : 1459 33 I
Vinyl Chioride 2.5 L8 L2 L3 .9 1 Ls Lo 234 792 23 LI
m=TYLENE 2e 2.3 2.5 2.2 2.4 2.3 22 sdaZo.alan .ie 27
oLp~XYLENES &3 L} .9 1 82 L4 L4 351 I___.ﬂ_' (2 el .LL"
total=t.J-Dichloroethene 20 e L2 L3 Le 1.e L2 .3l rhy DrY 1.3
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E;cciT':[L...- o |
Tlle 2. Sewivelafile ¢hd y o
INSTRUMENT DETECTION LIMIT DETERMINATION

AS PER CLP SOW 7/85 SOW .
SEMI-VOLATILES

INSTRUMENT 1ID: MS-A
DATE: 7-2-87
' UNITS: .. PSF: (UG/ML)*
#FINAL EXTRACT VOLUME (1L SAMPLE CONCENTRATED TOQ 1ML)

' ' LDT
TEST Z0
LEVEL 1 2 3 AVG SD  3(SD
(PPM)
N-NITROSODIMETHYLAMINE 30 31.19 32. 77 31. 67 31. 88 0. 81 2. 4
PHRENOL 30 30.57 30.82 . 33. 49 31. &2 1. 62 4.9
BIS(2-CHLORGETHYL)ETHER 30 34.13 33.28 34.61 3401 0.8 2.0
2-CHLOROPHENOL 30 31.56 31.08 32.99 31.88 0.99 3.0
1, 3-DICHLOROBENZENE 30 31.12 31.41 31.46 °31.33 0.18 0. 5SS
1, 4-DICHLOROBENZENE 30 32.38 32.08 32.67 32.38 0.29 O0.86
BENZYL ALCOHOL 30 41.01 S1.74 49.64 47.46 .5.69 17.
1, 2-DICHLOROBENZENE 30 31.74 32.97 31.78 31.87 0.18 0. 54
2-METHYLPHENOL 30 35.18 33.93 35.79 34.97 0.95 2.8
BIS(2-CHLOROISOPROPYL)ETHER 30 32.27 32.18 32.84 232.43 0.36 1.1
4-METHYLPHENOL 30 34.58 32.12 37.37 34.69 2.62 7.9
N-NITROSO-DI-N-PROPYLAMINE 30 232.28 35.28 35.06 34.21 1.67 5.0 .
HEXACHLOROETHANE 30 30. 24 32. 65 31. 60 31. S0 1. 21 3.6
NITROBENZENE . 30 27.05 27.75 28.88 27.90 0.92 2.8
1SOPHORONE 30 30.42 32.17 233.24 31.94 1.42 4.3
2-NITROPHENOL 30 25.649 28.01 29.08 27.59 1.73 5.2
2, 4-DIMETHYLPHENOL 30 27.66 26.91 28.19 27.59 0.64 1.9
BENZOIC ACID 150 135.3 151.9 148.4 145.2 8.75 26.
BIS(2-CHLORCETHOXY)METHANE 30 30.00 30.88 31.64 30:.84 0.82 2.5
2. 4-DICHLOROPHENOL 30 27.94 28.16 30.67 28.92 1.52 4.5
1,2, 4~TRICHLOROBENZENE 30 30.06 29.61 29.57 .29.75 0.27 O.81
NAPHTHALENE 30 30.56 29.52 30.34 30.14 O0.54 1.6
4-CHLOROANILINE 30 109.8  102. 4 73.25 95.16 19.34 s8.
HEXACHLOROBUTADIENE 30 31.48 230.98 31.23 31.23 0.25 0.7S
4-CHLORO-3~-METHYLPHENGL 30 26.59 29.47 30.26 28.77 1.94 17.
2~METHYLNAPHTHALENE 30 29.39 30.26 30.50 30.05 O0.59 1.8
HEXACHLOROCYCLOPENTADIENE 30 18.99 30.05 22.45 23.83 5.66 17.
2, 4, 6~TR I CHLOROPHENGOL 30 30.28 30.04 31.42 30.58 0.74 2.2
2, 4, S-TR I CHLOROPHENOL 150 166.1 175.3 173.2 171.5 4.83 14,
2-CHLORONAPHTHALENE 30 31.24 31.67 31.22 31.38 0.26 0.77
2-NITROANILINE 150 175.7 189.6 186.8 184.0 7.36 22.
DIMETHYL PHTHALATE 30 29.39 31.54 31.06 30.66 1.13 3. 39
ACENAPHTHYLENE 30 35.64 36.40 35.83 35.96 0.40 118
3-NITROANILINE 150 64, 335 42. 89 &61. 07 S5&. 17 11. 6 35.
ACENAPHTHENE 30 31.05 31.37 31.31 31.25 0.17 0. 51
Z, 4-DINITROPHENOL 150 138.1 164.2 152.8 151.7 13.1 39.
4~-NITROPHENQOL 150 159. &6 177.1 166. 2 167. 7 8. 81 26.
DIBENZOFURAN 30 28.77 30. 74 29. 73 29.7S5 0. 99 3.
2, 4~DINITROTOLUENE 30 21.28 31.14 26.34 26.25 4.93 15,
2, 6-DINITRAOTOLUENE 30 [g%8§0 32. 04 30. 87 29. 47 3.;8 10.
1. 86 5.6

DIETHYLPHTHALATE 30 30.17 33. 81 32. 63 32. 20




U Seer T
T.ble 2 Ceont)

TEST oL
LEVEL 1 2 3 AVG SsD 3(sD.
(PPM)
4-CHLOROPHENYL—-PHENYLETHER 30 29.59 31. 43 31. 18 30.73 1. 00 3.0
FLUORENE 30 27.24 29.75 28.40 28.46 1.26 3.8
4-NITROANILINE 150 106.0  92.56 107.9 102.1 8. 35 25
4, 6-DINITRO-2-METHYLPHENOL 150 177.2 191.4 181.6 183 4 7 54 o=
N~NITROSGDIPHENYLAMINE 30 70.26 S57.98 62.35 63.53 6. 23 19
4-BROMOPHENYL-PHENYLETHER 30 33.32 32.41 34.60 33.45 1.10 3 3
HEXACHLOROBENZENE 30 35.64 34.04 36 13 3527 1.09 3 3
PENTACHLOROPHENOL 150 177.6 188.6 180.8 182.3 - 5. 63 17
PHENANTHRENE 30 31.75 31.97 31.38 31.70 0.30 0. 91
ANTHRACENE 30 32.90 32.46 32.54 32.63 023 0 71
DI-N-BUTYLPHTHALATE 30 32. 26 31. 91 32. 89 32. 35 Q. 49 1.5
FLUORANTHENE 30 31.59 31.97 30.47 31.34 0.78 2. 3
BENZIDINE 80 81.38 111.9  84.92 92,72 167 50
PYRENE 30 27.93 28.95 27.88 28.25 0.60 -1 8
BUTYLBENZYLPHTHALATE 30 26.05 28.94 27.63 27.54 1.45 4. 4
3, 3‘-DICHLOROBENZ IDINE 80 74.04 74.72 71.05 73.27 -1.95 5 9
BENZO(A) ANTHRACENE 30 26.83 28.34 28.51 27.89 0.92 28
BIS(2-ETHYLHEXYL)PHTHALATE 30 27.84 29.80 28.44 28.69 1.00 3.0
CHRYSENE 30 30.53 30.48 32.45 31.15 1.12 3 4
DI-N—-OCTYL PHTHALATE 30 27.25 28.39 27.746 27.70 0. 61 1.8
. BENZO(B)FLUORANTHENE 30 27.25 28.58 29.51 28.40 1 .14 3 4
| BENZO (K ) FLUORANTHENE 30 32.51 26.78 29.21 29.50 2.88 B &
BENZO(A)PYRENE 30 26.70 25.96 26.02 26.20 0. 41 1 2
INDENO( 1, 2, 3-CD)PYRENE 30 21.60 26.23 21.49 23.10 271 8 1
DIBENZ (A, H)ANTHRACENE 30 21.22 26.76 21.19 23. 10 3. 21 9.4
BENZO(G. H, I)PERYLENE 30 24.40 28.15 23.79 25.45 236 7 1

D-884



"Detection Limitg»

Low Water®

Low Soil/Sedimentd

gcc:\’loN gl

Y oae, .:,. " iy
SR

Semi-Volatiles CAS Number _ug/L ug/Ke
2. 36. Phenol 108~-95-2 10 330
37. bis(2-Chloroethyl) ether 111-44-4 10 330
38. 2~Chlorophenol © 95-57-8 10 330
39. 1,3-Dichlorobenzene 541-73-1 -10 330
40. 1,4-Dichlorobenzene 106-46-7 10 330
41. Benzyl Alcohol 100-51-6 10 330
42. 1,2-Dichlorobenzene 95-50-1 10 330
43. 2-Methylphenol 95-48-~7 10 330
44. bis(2-Chloroisopropyl)
~ ether - 39638-32-9 10 330
45. 4-Methylphenol 106=~44=~5 10 330
46. N-Nitroso~Dipropylamine 621-64-7 10 330
47. Hexachlorocethane 67-72-1 10 330
48. Nitrobenzene 98-95-3 10 330
49. 1sophorone 78-59-1 10 330
50. 2-Nitrophenol 88~75-5 10 330
51. 2,4-Dimethylphenol 105-67-9 . 10 330
52. Benzoic Acid 65-85-0 50 1600
53. bis(Z-Chloroethoxy)
Dethane 111-91-1 10 330
_ 54 2,4-Dichlorophenol 120-83-2, 10 330
- 55. 1,2,4-Trichlorobenzene 120-82-1 10 330
'~ 56. Naphthalene 91-20-3- 10 330
57. 4-Chloroaniline 106-47-8 10 330
58. Hexachlorobutadiene 87-68-3 10 330 |
53. 4=Chloro-3-methylphenol
(para-chldro-meta-cresol) 59-50-7 10 330
60. 2-Methylnaphthalene 91-57-6 10 330
61. Hexachlorocyclopentadiene 717-47-4 10 330
62. 2,4,6-Trichlorophenol 88-06-2 10 330
63. 2,4,5-Trichlorophenol 95-95-4 50 1600

Tble 3- FpA-cLP CROL C 7/85)

(continued)

7/85 Rev




Section. T

nt)

.Tq_‘o"— 3 C(,° Detection Limirgw
_ Low Water® Lbw Sofl/Sediment’
Semi-Volatiles CAS Number ug/L ug/Kg
64. 2~Chloronaphthalene - 91-58-7 10 330
65. 2-Nitroaniline 88-74-4 50 1600
66. Dimethyl Phthalate 131-11-3 10 330
67. Acenaphthylene 208-96-8 10 330
68. 3-Nitroaniline 99-09-2 50 1600
69. Acenaphthene 83-32-9 10 330
70. 2,4=Dinitrophenol 51-28-5 50 1600
71. 4-Nitrophenol 100~-02-7 50 1600°
72. Dibenzofuran 132-64-9 10 330
73. 2,4=Dinitrotoluene 121-14-2 10 330
2,6-Dinitrotoluene 606~20-2 10 330
Diethylphthalate 84-66-2 10 330
4-Chloropheny1 Phenyl
ether 7005-72-3 10 330
Fluorene 86-73-7- 10 330
4=Nitroaniline 100-01-6 50 1600
4,6-Dinitro—2-methy1phehol 5334=-52-1 50 1600
N-nitrosodiphenylamine 86-30-6 10 330
4-Bromophenyl Phenyl ether 101-55-3 10 330
" Hexachlorobenzene 118-74-1 10 330
+ Pentachlorophenol 87-86-5 50 1600
Phenanthrene 85-01-8 10 330
Anthracene , 120-12-7" 10 330
Di-n-butylphthalate 84=74~2 10 330
Fluoranthene 206=44=0 10 330
. 88. Pyrene 129-00-0 10 330
:89. Butyl Benzyl Phthalate 85-68-7 10 330
- 90. 3,3'-Dichlorobenzidine 91-94-1 20 660
91. Benzo(a)anthracene 56-55-3 10 330
3}2._bis(2-ethy1hexy1)phthalate 117-81-7 10 330
93, Chrysene B 218-01-9 10 330
'94. Di~n-octyl Phthalate 117-84-~0 10 330
95, Benzo(b)fluoranthene 205-99-2 10 330
96. Benzo(k)fluoranthene 207-08-9 ‘10 330
97. Benzo(a)pyrene e 50~-32-8 10 330
(continued)
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L I |

Seection L
Tohle H—'Cja\v\ilk_ S‘('w,l\/
> Dedection Limid %\nd%
me\jsisi Tosl Cgmlia Dada. Creale
dedhod b 335 .2 | Commeents -
Day One Two Do Threz
baig: DDSQ: DQE
2 lulgr | az |82 £ /427
lore. of €. ugd So M9/ Ous /2 [04s)2
eplitads T | | 49,337 12.847 11,936
2 49 .227 12.6od 11,936
® 3 4q.237 13, 38 [1.936
4 51,932 13,%1S |, 653
5 49.70¢ 12,124 [[.652
G SY.617 13, 12Y [[ 653
3| .§3.000 13,638 11936
Mean 50.99¢ 13,234 /1, 8)4
S, deviotion .03 0.404 0.1405
3 day Overaqe - ot Std. deviation - 0.3598 wit-
2 X Std deviachon - a.5% =IoL

® w"(&\ﬁ.or\ L.lm'\-x- Z /0 O/ﬁ/s//é/

D-887




SECTION I

ATTACHMENT 1

. MAGNESIUM, CALCIUM, SODIUM, POTASSIUM STUDY

D-888



DETECTION LIMT

Element: WQ?/?(S&&

) /o‘P? 029 11w/

Bata Check/Initials:

Matrix: 2, ¢ dlate Coment:_£osl i . lmer LCP 2500
Method: 7¢ 0
Analyst: wpa7

lst Day 2nd Day 3cd Day

Date: $/20/p¢”

/
Date: _q/l(‘/”)

Dat.e: 9/)50/{4/

CALIBRATION STDS:

ABSORBANCE (AVE)

ABSORBANCE (AVE)

ABSORBANCE (AVE) .

a =
/RD ¢ = S0 1pd

3day average of Std

.3 X SD _-J_.é_-/l_é_

. deviations:

5

e

J

Dc(:'-.'ctu)n Limit (pph):

D-889 -

2. pob
3. ppb
4. pob —_
ANALYSIS OF 7 REPLICATES 7 REPLICATES 7 REPLICATES
STANDARD SOLUTION (ABS/CONC) (ABS/CONC ) (ABS /CONC )
conc = /E¢ 1 /08 R Lo}, L0¢.¢
2 AL 3 TR 7224
3 72.2 33 J KL 2
4 ¢/ 34.d /00,
5 Peé.5” 21,9 20z 32
6 28,7 32 < /0 @3
—_— 7 P70 ., C " P6. /
man: 9‘/:& q3' ’ 96‘(
Std. Dev.: /983 14, /A3t




' Elemant Name Mg27? Cain 767

. . Mm%y
: - /
'iStnndard 1 Replicate . B ,//””’

: . Ng279 EM 28033
!
:Stlndcrd 1 ' Replicate 2
N - b Mg27Y EM 29128
sestan nc L ;
L]
- i Standard ¢ Replicate 3
Mg279 T EM 28828 ) i
LUE¥AS . AV 28343 8D 3548.3 CV _ 1.9 CONC 1000.0 ppbd
: Y Blank . Replicata .1 . oo e e ,
) _ Mg27?9 .
S " ] Blank Replicate 2 - -
’.‘g:.,_.’ SR DS S
= .;, - .. ' .o R, '(
i Blank ; 7. Replicate b ;
_-} Mg27y. -
_q Mg27y AV 904 0.0 ppbd
| R s
{ e A
Llppn Mg . Replicate
[ lqb P Mg27y T )
“idppm Mg ' ST 'i;bilélt;—f i
! : . o
d Mgz7y .
;".i .
o 74.199- Mg .
t
]
: ;! Mg279
'{ . ) .
Jdppm Mg Raplicate 4
L Mg279 - }
=
{_ghlpp- Mg Replicate S °
! Mg279 .. 946.35 ppd
]
i
;lppn Mg Replicate ¢
Mg27y " 118.9 ppb
}lppl Mg Replicate 7
Mg279 87.0 ppbd

D-890
Mg279 AV 79.3 ppb SD  17.83 cv 1.9




Mqg279 6.1 ppbd

;lpp- Mq Replicate 'S
: Mg279 - 96.5 ppb
;lppn Mg Replicate ¢
; Mqg27Y 128.9 ppbd
i
EJppl Mg Replicate 7
g Mg179 ' 87.0 ppb
i
{ Mg279 AV 99.3 pps SD  19.83 cv  19.9 /U’*
i
] .
!
- . "L
. N .'




et e - - s

¥
1
{
A

4’
< |
IAON

Run Manual Mode 83709724 14:28
Method Name: Mg279 Replicates: ? Read Delay: 3s
Print Format: All Data " ID Nane: Data Name:
Remarks: Mg DEtection limit W/Chimney
Mg27Y ) )
Element Name Mg27? GCain 743
Standard 1 Replicate 1
Mg2ze | 34 ] -332°? Pe'ak Offset
Element Name Mg279 “Gatn 767 :
Standard 1 Replicate B
° . .y ) . .
Mg27? -..EM__ 28331 }
_Standard 1 _nqplieltél_ e . o
Mgl7? -;H
- .- C - ._. - ey ...-.' __I#_'. "
Standard 1 - Replicate |
‘Mg27y T e TR
Mg27? AV 24789 8D  1337.4_CV 4.9 CONC 1000.0 ppb
9 e e L
Blank .lopllestq . »
Mg279 " EM
Blank Replicate .2
Mg279 TTEM a2 -
Blank Replicate "3~~~ 771 "7 TC
Mg279 EM 192
Mg279 AV 273 8D 679.3 cCv 6?9.7 CONC 0.0 ppb
Sample 1 Replicate 1
Mg27? '95.2 ppb .
Sanple 1 Replicate 2 .
Mg27? D-892 110.1 ppbd
Sample 1 3

Replicate




e fetm ctae B =i

]

————

PSR NP P

Sample 1

Mg27?

100ppd Mg

100ppd Mg

180ppbd Mg

100ppb Mg

100ppb Mg

- - ....Hq’,?..’

100pphb- Mg

100ppd Mg

* ° Replicate 3
Mg27? ?6.? ppbd

AV 2.4 ppb sD

Replicate 1

Mag27? 104.0 pobd

Replicate 2

- Mg27? - 77.9 ppb

. Replicate 3

Mg37? .

Rapllc;!o. 4

Mg279 . .100.4 ppb
A .‘,:' -_'P.__'_l i T

"Replicate s

%‘;.‘.-..x.,‘.‘ ‘01:, ."’b .

17.44

cv

18.8




a 19
l a
_:l‘,v‘;;. . . L. - . .
Run Manual Mode €3709730 15:231
Method Name: Mg27? Replicates: 3 : Read Delay: 3s
: Print Format: All Data ID Naame: Data Name:
. Remarks: detection limit EPA-CLP with chimney
: % Mg27y
" - D D D - - - e an - - - D D D D T D > G G5 G WS D AD G R D D R G D D D = w5 D .
L - - )
. _'J
Element Name Mg279 T Gnln‘756 R
‘ | Standard t . - Replicate ' 1 T ST
Mg27?y
- - T ; . .
y Standard 1 f_Rop 3T )
Mg279
Standard 1 .
Mg27? CONC 1000.0 opb
} Blank _noplleltaj'll 2
b Mg27? : ™
; ’ .
_3 - - .- —__-,-? Tt e RETRE b d .-.;_ .
B . Blank L Ropltcntq_'i . ]
. ! - - '\. . * P - .
";. -Mg37? - aimets
. ! Blank .- .- - Replicate: o
! ST
o ‘ ComMg27y .
'7f1 Mg27? AV 688 SD 770.2 CV 111.8 CONC "o.o ppbd
'~f_. ! Sample Replicate 1

e —. - .- qu7’__a;;_:. \--‘;-"ri'_'-ﬂ;_‘..:.”.b._._-. ——m—— e emm e e ee -

L

P

. ‘.
e e Ve

Sample Replicate 12 e e e e e

Mg27? ' 107.2 ppbd

D-894

Sample 1 Replicate 23

] ' Mg27? 6.7 ppd




Page: //

S
V4

3~day avecage of Std. deviations:

2357 9

® _ LT

Dcr..c.-cr_i«)n Lunie (ppb):

——
-

- <o

D-895
kS & Fpnl

(N

Element: /5/7, ?5/ Data Check/Initials:
mtrix: Lo o Comment: s¢ 2 A Yot f . [ &/ S
i :_L_c_a-ij.[w B> ttlr, & o T
Analyst:_ jzfa J
———— -— -
1st Day 2nd Day 3cd Day
Date: ?//9/)‘{' Date: 7/}///&’— Date: 9/50/ e
-CALIBRATICN STDS: ABSORBANCE (AVE) ABSORBANCE (AVE) |ABSORBANCE (AVE)
1. Viza ppb
2. ppb
o -
q. pob _
ANALYSIS OF 7 REPLICATES 7 REPLICATES 7 REPLICATES
STANDARD SOLUTICN (ABS/CONC) (ABS/CONC) (ABS /COnC)
conc = 52\//“1 “£9 o L G0 0
2 5% 7 &7 S /2
3 3T P /3.5 e
4 6L/ /6, > 2.2
5 ST 0 532 3¢ 6
6 372 A L2 L
7 éo.p 27 6 2. C _
Mean: SY S i&; Poter Y96
Mg
S5td. Dev.: $. 70 Y 69 9-7¢
CROL = €00 c P -




{

Cé&&e{c;‘ Lo s

yY: kR

Data Nane:

1080.0 ped

0.0 ppd

Rua Manuval Mode 83
Mathod NMame: Call? Replicates: 3 Read Dela
Print Format: All Data {D Name:
Remarks: detection limit
Cald1t? ' -

Eiezsent Name Caldt? Gatin 646
Standarcd Replicate

Cald1i? EM 61722
Standarzd Replicate 2

Cadi1? ﬁn 62396
Standard Replicate 3

Caldt1? EM 61507

Calt? AV 61874 SD 4463.4 CV 0.7 .CONC

Blank Replicate 1

Ca3d17? EM -344
3lank Replicate 2

Ca3d1? EM 790
Blank Replicate 3

Ca31t? EM 373

Cald1? AV 272 SD $74.6 CV 211.0 CONC

22 Sdppbd Replicate 1

Cal1i1? 70.0G ppb

i

ca SQppk Replicate 32

ca3t? D-896 49.7 ppb
ca I0ppb Replicate 2




ca Itpgt

ca SO0pps

Cald1?

Sample 2

3]

Sample

Sanple 2

Saaple 2

Saxzple 2

Saaple 2

Sample 2

Ca3dt?

Replicate

Cal:y?

Replicate

cadtz

Replicate

Ca317?

AV 56.1 ppbd

Replicate

Ca21?

Replicate

Cal1?

Replicate

Ca317.

Replicate

Ca31?

Replicate

Ca3{7

Replicate

Cad1?

Replicate

Caldt?

AV $4.5 ppd

D-897

73.0 ppt
49.7 ppb
48.4 ppb

sD
q9. ppbd
38. ppb
9. ppbd
é1. ppbd
35. ppbd
37. _ppb
60.- ppbd’

SD

12.05 cv 21.4




Run Manual Mode 85/09/721 13:85S
Method Name: Caldi? Replicates: 3 Read Delay: 60
Print Format: All Data ID Name: Data MName:

Aemarks: Detection limit for EPA CLP program - second day

Elemeant Name Cal1l? Cain 697
Standard ! Replicate %

Cadtys EM -1813 Peak Oftset

.
o Aeq

Eiement Name Cai31? Gain 4673 -
Standard 1 Replicate 1

Cadr? EM 69122

-

Standacsd | Replicate 2

 Ca317 EM 69069
Standard 1 Replicate 23

Cal1? EM 68230

Cad1? AV 68823 sD 516.3 cv 0.7 CONC 1000.0 cob

Clank Replicate 1

Cadt1? EM 720
Elank Replicate 2

Cast? ERn 64
clank 5&189.&. 3

caldl? EM 371

-adi? AV <31 D 174 & <V il.a CONC .0 zpb




Sdppb

S0pph

SGppd

cdppb

Soppbd

Sdpgt

Ca

Ca3d1?

Replicate

Cald17

Replicate 2

Ca317

Replicate 3

Calir?

Replicate 4

Cad1?

chilcato H

Ca317?

Replicate ¢

Cad1?

Replicate 7
Ca31?

AV 48.1 ppb

D-899

48 .

49.

43.

46.

33.

q1.

34.

ppd

ppbd

ppbd

ppb

peb

ppb

ppb

SD

.49

cv




Run Manual Mode

Method Name: Caldl?
Print Format: Ail Data
Remarks:

Ca31?

Element Name Call?

Standard 1

Ca317

Element Name Cad17?

Standard 1
Cadr?
Standafd 1
Cald1?
Standard 1
Cadr?
Cald1? AV
Blank
Caldi?
Blank
Cald1?
ank
Cald1?
Ca3l? AV

e ———e P ——

Replicates: 3
ID Nanme:
detection limit tor EPA CLP program

CGain 752

Replicate

EM

Gain 4879

Replicate

EM

Replicate

EM

Replicate

EM

§9793 SD

Replicate

EM

Replicate

EM

Replticate

EM

622 38D

-4209

83/09730 14:12

71240

68933

69206

1235%9.7 Cv 1.8

CONC

1413

106

343

6?7.0 CV 112.0 CONC

- ————  ——

D-900

Read Delay:
Data Name:

3

Peak Offset

1000.0 ppb

0.0 ppbd




SO0ppbd

Soppb

Sdppbd

SO0ppbd

Sdppb

Soppd

S0ppb

Ca |

Ca

Ca

Ca

Ca

Ca

Ca

Caldi1?

Replicate

Cald1?

Replicate

Cal1?

Replicate

Caldt?

Replicate

Cald1?

Replicate

Cad1r?

Replicate

Cali?

Replicate

Caidt?

AV 49.0 ppbd

D-901

60.

3.

48.

42.

as.

42.

é2.

ppb

pebd

ppbd

ppbd

ppbd

pebd

sD

N

<\:;::/)CV 19.9




-

Ui

e
-

DETECTION LIMT

Page: /g

Element: j@ stvu..a.

Data Check/Initials:

Mtrix:  Ppre Cafe~ Comment :
Method: Z"aﬁ
Analyst: MR 7
1st Day 2nd Day 3cd Day
- . 7
Date: ?/Z/Aa/ Date:q[ 26 ¥ bate: 9/30/77
CALIBRATICN STDS: ABSORBANCE (AVE) ABSORBANCE (AVE) [|ABSORBANCE (AVE)
l. azen*z) ppb
2. " ppb
3. ppb
4. . ppb -
ANALYSIS OF 7 REP[..ICATES 7 REPLICATES 7 REPLICATES

STANDARD SOLUTICN (ABS/COnNC) (ABS/COnNC) (ABS /CONC)
conc = /840 | o G fo20

2 £20 O /050

3 204 920 770

4 570 Lyo /760

6 4D 9 ro /020

7 20 720 £/ 30
Mean: P20 ',,,Mlolb /950
Std. Dev.: L6 74 (el

OC = BN 1
. VP vl

Jday average of Std. deviations: ,/?lé/ . 4747

} x sp

_————— e e

r\?t‘ucti«)n Lunit (ppd): . 'J-a' '

;20?&9}}%

-

c g o




Element Name

Standard 1

Standard 1

Standard 1

K764

Blarnk

Elank

E.ank

K764

X764

K744

K764

AV

K?66

X768

Cain %48

Replicate 1

EM 908352

Repltcate 2

EM #1928

Replicate 3
EM 89831

70870 SD 1048.3 Cv 1.1 CONC 20.00 ppm

Replicate 1

EM 1036

Replicate 2
M 1349 .

D-903

Replicate 3




Elank

Elank

ipaa

ippm

lppm

ippm

lppnm

1ppm

lppa

e ww LYY dVVO

Replicate 2
K766 M 1349
Neplicate 3

X766 EM 569
R76¢ AV 998 <0 493. cv
L Replicate 1

K764 0.89 ppm
K Replicate 2

K746 .89 ppm
X Replicate 3

K766 1.0%5 ppn
X Replicate 4

K764 0.89 ppm
K Replicate S

K764 0.86 ppm
3 o Replicate

X766 0.9¢6 ppn
X Replicate 7

X744 0.90 ppm
K766 AV 0.92 ppm S0

D-904

0.045

cv

0.00 3:zm




fRun Manual Mode

Method Name: K?

Print Format: All Data

éé

: (Y
%;/a\?m Qﬁg r

Replicates: 3

Remarks: X Detection limit RF10XW

K746

Element Name K7

Standard 1

Standard 1

Standard |

K766

Blank

Blank

Blank

K766

1004ppb K

1000ppb K

éé

K766

K264

K766

AV

K746

K764

K766

AV

K766

K766 .

Gain 844

Replicate 1

EM

Replicate 2

EM

Replicate 3
EM

81187 SD

Replicate 1

EM

Replicate 2

EM

Replicate 3
EM

83 SD

Replicate 1

D-905

Replicate 2

3352.53

ID Nanme:

84844

80397

78300

cv

-178

229

228.1 CVv

1.01 ppm

0.97 ppa

Read Delay:
Data Nane:



1000pp

1000pp

Sample

Sample

Sample

Sample

Sample

Sample

Saaple

b K

b K

K764

2

2

2

2

K766

Replicate 2

K746 -

Replicate 3

K764

AV 0.96 ppm

Replicate 1

K766

Replicate 2

K764

Replicate 3

K766
Replicate 4

K764
Replicate

X766
Replicate ¢

K766
Replicate ?

K766
AV 1.0! ppn

0.97

ppm

ppm

SD

Ppum

ppm

§D

0.056 cv 5.
0.074 .CV 7.
LLOL:(QQ'J"

/

3




Paye: /s~
CETECTION LIMT
Element: égd‘“‘ﬁ, Data Check/Initials: -
Mtrix:_ Ao (oo ter Coment: A sep s~con
tethod: 7o~ ~ = .
Analyst:_ 7P J _/? ot 1)
——"--—-“-—-‘r_-'-— -— -
1st Day 2nd Day 3cd Day
Date: 9/ 5 Date: Y26 [1( Date: 9 | 30/¢

CALIBRATION STDS:

ABSORBANCE (AVE)

ABSORBANCE (AVE)

ABSORBANCE (AVE) °

_7‘___. -

.x Y5)

§Dcr._«.-cti(>n l.tinic (pp

21 },@

) : ﬁ;.}:’\&r.;,'

e WA

/O/ coppb
2. pob
. 3. ppb
4. pob -
ANALYSIS OF 7 REPLICATES 7 REPLICATES 7 REPLICATES -
STANDARD SOLUTICN (ABS/CONC) (ABS/CONC) (ABS /CONC)
conc = yEed | O 60 5 J20 S /80
2 <70 4390 v 060
3 $DLO SO0 oo
4 S/ 0 {350 /60
5 /20 4900 (D 29
6 < HSD 4220 VT O YO
—_ ? “ /0 N E N9G0
Std. pev.: 72 19 o
CROL = 5000 g4 e PP
3-day average of Std. deviations: .' =\

7‘,3_7%[) ATRYS 2 = "2/6/75.5
1L~

‘ z/q 717 ~ ~



Run Manua! Mode 85709121 15:1a
Method Mame: NaS5838 Replicates: 3 Read Delay: 3
Print Format: All Data ID Name: Data Name:

Remarks: Detection limit for EPA CLP pregram - second day

Nasese
Element Name NaS88 "Gain 540
Standard 1 Replicate 1 °
»
Nassgs EM 108348
Standard Replicate 2
Nases EM 1073081!
Standard 1 Replicate 3
NasSsas EM 107884
NasSas AV 107878 SO 491.1 cv 0.4 CONC 10.00 oom
Blank Replicate
NasSas EM 8113
Blank Replicate 2
MasS88 EM 3331
Efank Replicate 23
NasSss EM as?t
Mag88 AV D—93Qas sSD 229.0 cv 1.7 CONC 0.00 ppm

ippm Na Replicate 1




MNases

ippa Na

lppm Na

tppm Na

Nas8s

Sample 2

Sample 2

Sample 2

Sampie 2

Sample 2

Sample 2

™~

Sanmple

Na388§

tppm Na

Nas83 EM

AV 8338 SD

Replicate 1

Nas3gse

Replicate 2

Nassas

Replicate 3

NasS8a

AV 1.06 ppa

Replicate 1

Nas3as

Replicate 2

Nasaa
Replicate 13
Na38s

Replicate [ ]

Nass8s

Replicate S

Na383

Replicate 4

NaS@s

Replicate 7
NasSas

AV 2.08 ppm

Replicate 1

Nasss

D-909

229.0

1.00

1.09

cv 2.7 CONC
ppm Perk Qffse:
ppm Peak Otffset
ppm Pezk Clfse:

PP lek

Feak Offset

\
ppm Peak Qffset
2.2 ] Peak ?!!s.t
ppm ;;lk Otfset
ppm Derk Offse:

pen / UV )

SD 3.284 Cv

ppm

0.00 ppm




. [ LU SR

Hatge ?.48 pom /, S L‘:,,z /)
v "J}\"
" !

Ma383§ AV .08 ppm sD 3.29¢ cv 157 . ?(
Ippm Na . Replicate 1
Nasss . 4.91 ppnm
Sppm Na Replicate 2
NaS8s 3.06 ppn
Sppa Na Replicate 23
Nas3as $.11 ppn .
Sppm Na Replicate 4
Na3S88 5.02 ppm
Sppm Na Replicate 3
NasSss 5.11 ppa
Sppm Na Replicate ¢
Na3838 . $.12 ppnm
-
Sppm Na Replicate 7 / /f‘:(/
Nasss 5.05 ppma 7 /\,w"}/

Nassas AV 53.05 ppm SD 9.072 c¢v, 1.4

D-910




Run Manual Mode

Method Name: Na
Print Format: A
Remarks: Na det

Elemant Name Na

Standard 1

Standarcd 1

Standard 1

Nasas

Blank

Blank

Blank

NasS88

5000ppo Na

Read Delay:
Data Nane:

5848
1l Data
ection limit

Replicates:
{D Nanme:

sa8 Gain 474

Replticate 1

NasS8s EM 103408

Replicate 2

NasS88 EM 105439

Replicate 3

Nas88 EM 105822

AV 10487%é SD 1303.3

Replicate 1

NasSas EM 32214

Replicarte 2

NasS38 EM 3179

Replicate 3

Nasas

AV D-9R12

EM 3317

S

D 76.

Replicate 1

nt

3 Peak Offset :



€t eem e v e a—

Blank

Nasas

5000ppD Na

S000ppb Na

500Gppb Na

NasSas

Sample 2

Sample 2

Sanmple 2

Sanmple 2

Sample 2

Sample 2

Sample 2

Nassas

Replicate 3
Nasss EM

v AV | 3242 SD

Replicate

NasS8s8
Replicate 2
Nasas
Replicate 3
Nassge
AV 0.01 ppm
Replicate 1
Nasas
Replicate 2
Nasss
Replicate 3
Na3as
Replicate ¢
Nasas
Replicate §
Nasss -
Replicate ¢
Na3sss
Replicate ?
Na$8s
AV 4.94 ppn

D-912

3327

76.2 ¢v

0.0! ppm

0.01 ppm

0.01 ppm

SD

5.12 ppm

4.89 ppm

5.01 ppm

4.83 ppn

4.90 ppm

4.88 ppn

4.92 ppm

SD

2.3 CONC
Peak Oftfget

Peak Offset

Peak Offset

0.003 c¢cv " 21.2

‘III!! cv 1.9

C¢OL_§QP““

0.00 pom




[, o
.-y -

Element Name
NaS3s

Vaveleagth
$38.973

gack. Ceorrc.

Uppet

D-913

Time
2.0

s1
10.00

52
0.00

s3
0.00

$4
0.00

S3
0.00



L]

Run Manual Mode 85/09/30 16:39
- = = = = - > = = - - D B " = > > = ememmca e —————
Method Name: NaS88 Replicates: 3 Read Delay: s
Print Format: Al]l Data ID Name: Data Name:
Remarks:

NasSas
Element Name Na$88 GCain S21

D-914

Standard 1 Replicate 1

Nas8s EM 117288




Element Name NaS8a

Standard

Standard 1

Standard 1

NasSas

Blank

Blank

Blank

Nasjas

S000ppd Na

S000ppb Na

5000ppb Na

NasS8s8

Sample 2

Saaple 2

Sample 2

Sample 2

Sample 2

Replicate 1

NasS8s- EM

Replicate 2

Nasgs EM

Replicate 3
NasSas EM

AV 118318 SD

Replicate 1

Na38a EM

Replicate 2

Na388 EM

Replicate 3
NaSes EM

AV 4214 8D

Replicate 1

Nasas

Replicate 2

Na388

Replicate 3
NasSas

AV 3.10 ppm

Replicate 1

Nalasg

Replicate 2

NasSes

Replicate

Na3as

Replicate ¢

Nasesa D-915

Replicate S

v ~n

Gain 321

117288

118831

118834

891.0 CV 0.7

CONC

10.00 pom

41835

4208

424

32.4 Cv 0.7 CONC 0.00 pom

$.07 ppn

3.13 ppm

5.09 ppn

SD 0.026 CV 0.3

3.18 ppm

3.06 ppm

35.08 ppm

35.164 ppnm



Sample

Sample

Sample

NasSes

Replicate q

Replicate H

NasSas

Replicate ¢

NasSas

Replicate 7
Nasss

AV S.09 ppm

D-916

5.146 ppm

5.03 ppm

5.04 pom

5.09 ppm

sD




SECTION I

ATTACHMENT 2

' FLUORIDE AND SULFATE STUDY

D-917




‘:a

Dedechion Limit %‘\'udujl

Dada. Chreck 1 _KsT e//;/ R2

D-918

- Av\oJL)s{sl
o Method - 300 | mshiument: Diontx QOYY\mCV\*’;:
. Amlq&%i' Ua L
bo'“j One D% Two bmj Thre=
Dol 5-26-%7 | Dok’ Sa0ss  |Dode: G-
@ 230 @ 2 @ 3
(o, of ed. ugyd S pem S ppr Sopm
 replitades © 5.3am S & S| G AAS .
' 2 523 oA Co49] ST
. 3 SN0 COAS . QLU
4 S030 S.03% 437>
c S 4 - S.ouy As¥
G 505 - - 5.033 L0839 .
T L .009 - A Qau A -~
Mean 5. 160 / 5.044 S.013
Stkd. deviotion 0.0 % 0.03531 - 0. 1534
3 doy Overage . of  Std. deviahon _0:1030 .
2 X Std deviohion L 0.31 (Lod)
@ 'ckchon (\CQQ"%“‘*' 032w,



oA )
Aralyeis - Dado. Creck /<'< e
Medhod & _Tse - 540, Comments
_ f&rm;h{&{ LA
Day One Dau Two Doy, Thes
. . )
Vot 10Tmes? | Dokl Wt Twmesd Dot ST
Core. of &d. ugyd \-0 pom 1.0 ppm | Oppn,
replilates I 094 . 092 Oss
by 0os  ~ 0425 =092 - 092
3 0.93 d 0 48 - 0.93
4 0431 - 043 o4y
5 0as 0 &g oy
L 0G4 048 09%
3 093 0.95 0493
- __Mean QAs 0as 0.9:%
S devietion 0.01528 0. o283 0.003}s5q

3 dow; Owerd.ge. - ok Std. deviakion i 0-016\0
2 X Std deviechon .

%J(Q‘HOV\ L.(m't"- :

0.1 Pora
RLE

0.048 = 1DL

- 0§

!

€L pg1g




Am.lt.)s\gl Dy~ Dodo. Creak 1 I<ST </ ,3//‘34»
Method - 300 Comments
Amlqﬁ{ . MAL
DO”U) One DCM Two ij Tlhree
K855 | Dokt 62957 Dok iy
(@300 GRS @ 3
Cora. of gd. ugd S oom S ppm 5 oo
replitakes @ | ALS) - 4.USD 430>
2 A ST b A4
3 Auwdd &L A S
4 A (AD _AXSR ASLG .
5 4.3 . A RS AL
G ASs - A 4.3 4
4 A S ALY . AD
- _Mean A.L4 4.1 . 4.0
SR deviotion £.0S224 0.Cc%A8% . | 6.cHASa

3 dag Qwerdge - of Sid. deviokon i C.CHI4Y  ~
2 X Std deviotion L 0. 21

Dekchon Um\# !

0.t

/

Lo

D-920



SECTION II

COPIES OF DETECTION LIMIT TABLES

FOR ORGANICS WITHOUT THE "LESS THAN" SIGN

D-921




LEVELS OF QUANTITATION
FOR
ORGANIC ANALYSIS

The Levels of Quantitation (LOQ) for the organic analyses
were determined using the procedure specified in the USEPA
Contract Laboratory Program Statement of Work, 7/85 Revision
Page A-4, paragraph c.

This method requires the analysis of each compound in tri-
plicate at a level equivalent to 3 to 5 times the Contract
Required Detection Limit (now called the Contract Required
Quantitation Level). The actual LOQs for each sample may
vary, however, dependent on how much sample was extracted
or analyzed, required dilutions, sample matrix, etc.

D-922



Table D-1. Levels of quantitation for volatiles in an aqueous
matrix ' .

MATRIX: WATER
UNITS: UG/L
DILUTION FACTOR: 1

COMPOUNDS
Acrolein
Acrylonitrile
Benzene
Bramodichloromethane
Bromoform
Sromomethane

e
(oW o

Carbon Tetrachlortide

Chlorobenzene

Chloroethane

2-Chlaoroethylvinylether , 1
Chloroform .
Caloromethane

Dibromochloromethane
1,3-Dichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
1,1-Dichlarcethane
1,2-Dichloroethane

aoauaau auouuwn aaoun

1,1-Dichloroethene
1,2-0Otchloropropane
trans-1,3-Dichloropropene
cis=-1,3-Dlchloropropene
Ethylbenzene

Methylene Chloride

1,1,2,2-Tetrachloroethane
Tetrachloroethene

Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene

aaoaun aunoaoaa

Trichlorofluaromethane
vinyl Chloride

- O

cis-1,2-Dichloroethene S
trans-1{,2-Dtchloroethene S

D-923




D-924

Table D-2. Levels of guantitation for base/neutral acid
extractables in an aqueous matrix

MATRIX: WATER

UNITS: UG/L
COMPOUNDS
Acenaphthalene 10
Acenaphthene 10
Anthracene 10
Benzidine 80
Benza(a)Anthracene 10
Benzo(a)Pyrene 10
Benzo(b+k)fluoranthenes 10
Benzo(g,h, {)Perylene 10
4-8raomophenyl-phenylether 10
Butylbenzylphthalate 10
4-Chloro-3-Methylphenol , 10
bis(2-Chloroethoxy)Methane 10
bis(2-Chloroethyl)Ether 10
bis(2-Chloroisopropyl)Ether 10
2-Chloronaphthalene 10
2-Chlorophenol 10
4-Chlorophenyl-phenylether 10
Chrysene 10
Oi-n-Butylphthalate 10
Di-n-Qctyl Phthalate 10
Dibenz(a,h)Anthracene 10
1,2-Dichlorobenzene 10
1,4-0ichlorobenzene 10
1,3-Dichlorobenzene 10
3,3'-Dichlorobenzidine .20
2,4-Dichlorophenol 10
Diethylphthalate 10
Dimethyl Phthatlate 10
2,4-Dimethylphenol 10
4,6-Dinitro-2-Methylphenal 50
2,4-Dinitrophenol 50
2,4-Dinitrotoluene 10
2,6-Dinftrotoluene 10
1,2-Diphenylhydrazine 10
bis(2-Ethylhexyl)Phthatate 10
Fluoranthene . 10




Table D-2. Continued

- . MATRIX: WATER
UNITS: UG/L

COMPOUNDS
Fluorene . 10
Hexachlorobenzene 10
Hexachlorobutadiene 10
Hexachlorocyclopentadiene - 10
Hexachloroethane 10
Indeno(l,2,3-cd)Pyrene 10
[sophorone 10
N-Nitroso-0Oi-n-Propylamline 10
N-Ni{trosodimethylamine S
N-Nitrosodtphenylamine 10
Naphthalene - 10
Nitrobenzene 10
4-Nitrophenol _ S0
2-Nitrophenol 10
Pentachlorophenol S0
Phenanthrene 10
Phenol 10
* Pyrene 10
1,2,4-Trichlorobenzene ) 10
2,4,6-Trichlorophenol 10

D-925




. Table D-3. Levels of quantitation for base/neutral acid
extractables in a soil matrix

MATRIX: SOIL
UNITS: UG/KG
COMPOUNDS
Acenaphthalene 18670
Acenaphthene 1670
Anthracene 1670
Benzidine ’ 3030
82n20(3)Anthracene 1670
Benzo(a)Pyrene 1670
Benzo(b+k)fluoranthenes 1670
8enzo(g,h,t)Perylene 1670
4-Bromophenyl-phenylether 1670
Butylbenzylphthalate - 1670
Bis(2=-Chloroethoxy)Methane 1670
bi1s(2-Chloroethyl)Ether 1670
D1s5(2-Chlorotsopropyl)Ether 1670
2-Chloronaphthalene 1670
4-Chlorophenyl-phenylether 1670
. Chrysene 1670 .

Di-n-Butylphthalate 1670
0i-n=-Octyl Phthalate 1670 '
Dibenz(a,h)Anthracene 1670
{,3-Dichlorobenzene 1670
1,2-Dichlorobenzene 1670
1,4-Dichlorobenzene 1670
3,3’-Otcnlorobenzidine : 3330
Diethylphtnalate 1670
Dimethyl Phthalate 1670
2,4-Dinitrotoluene 1670
Z,8-Dinitrotoluene 1670
1,2-Diphenylhydrazine 1670
oDi1s(2-Ethylhexyl)Phthalate 1670
Fluoranthene 1870
fluorene 1670
Hexachlorobenzene 1670
Hexachlarobutadiene 1670
Hexachlorocyclopentadiene 1670
Hexachlorgethane 1670
[ndeno(l,2,63-cd)Pyrene 1670
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Table D-3. Continued

MATRIX: So1IL
UNITS: UG/KG

COMPQUNDS
Isophaorone 1670
N-N{troso-Dti{-n-Propylamine 1670
N-Nitrosodimethylamine 1670
N-Nitrosodiphenylamine 1670
Naphthalene 1670
Nitrobenzene 1670
Phenanthrene 1670
Pyrene : 1670
1,2,4-Trichlorobenzene 1670

D-927




LEVELS OF QUANTITATION
FOR
INORGANIC ANALYSIS

The Levels of Quantitation (LOQ) for inorganic analyses
were determined using the procedure specified in "Princi-
ples of Environmental Analysis"” Analytical Chemistry,
Volume 55, Pages 2210-2218, December 1983. The actual
LOQs for each sample will vary depending on sample size,
required dilutions, sample matrix, etc.

D-928




Table D-4. Levels of quantitation for chemical parameters in
aqueous and soil matrices *

VERSAR INC., ESM OPERATIONS
LEVELS OF QUANTITATION

Parameter : Method : LEVEL OF QUANTITATION
WATER : SOIL
(mg/L) (mg/kg)
Total Cyanide 335.2 0.010 0.50
Free Cyanide TIZE(I)  0.010 0750
Fluoride 30070 v 1.6 NA{(2)
Fluoride 340.2 fj:E} 1.0
Sulfate 375.4 . 5.0 %.0
“Sulfate 3Q0.6 2.0 NA
Chloride 325f3 1.1 NA
Carbonate ‘ 403.. 10 NA
Bicarbonate 403 10 NA
Sodium 273.1 1.0 200
Sodium 200.7 1.0 NA
Calcium 200.7 0.50 NA
Magnesium 200.7 0.50 T NA
Potassium 200.7 1.0 “NA
Arsenic 206.2 0.01 ' 2.0

(1) Standard Methods
(2) NA= Not Applicable

The actual LOQs for each sample will.§ary depending on
sample size, required dilutions, sample matrix, etc.
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‘ Table D-5. Levels of quantitation for metals in EP TOX extract

matrix

LEVELS OF QUANTITATION
Parameter : LEVEL OF QUANTITATION
(EP TOX METALS*) : Method : Units: ug/L
Arsenic 200.7 200
Barium 200.7 200
Cadmium 200.7 50
Chromium 200.7 50
‘Lead 200.7 200
Mercury 239.2 0.30 -
Selenium 200.7 200
Silver - 200.7 50

* Samples prepared
.USEPA 1982

using method 1310 from SW-846 2nd Edition
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SECTION III-

SOURCE OF INDEPENDENT QC SAMPLES
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ie % UNITED STATES.ENVI_RONMENTAL PROTECT[ON AGENCY
M ~ WASHINGTON, D.C. 20460
' Qm““(}
JN 11 es7
OFFICE OF

SOLID WASTE AND EMERGENCY RESPONSE

To: Laboratories Participating in Pre-Award Performance
Evaluation Samples for IFB's WA 87-J001, J002, and J0O3

Dear Participant:

Enclosed are copies of ybur score sheet for the pre-award
"Performance Evaluation Samples" for IFB's WA 87-J001, WA 87-J002,
and WA 87-J003 and the acceptance windows for each analyte.

The acceptable score for performance on those samples is 720

points.
If you wish to have a debriefing, please contact Larry Butler
' at EMSL-LV. |

Sincerely,
- o

///mz,. PA Y1

“Joan F. Fisk

National Organics Program Manager

. Enclosure

cc: Larry Butler, EMSL-LV
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WP-1346C

PREAWARD PERFORHANCF EVALUATION SAMPLE DATA SCORING

Laboratory _ Martin Marietta Environmental Systems (MMES) #18

"IFB __Full Organics Date 4-9-87
SUMMARY:
I. Identification 150 points 150 points
for water for soil
a. Total number of I pts. deducted 9.5 10
Water Soil
b. pts. awarded for I 140.5 140

II. Quantification

a. Total number of II pts deducted 0 0
b. pts. awarded for II 150 150
Total points awarded for I and II, water and soil ' 581 out of
600 pts.
III. Quality Control ' 300 pts.
a. Total number of III pts. deducted 2.2
b. pts. awarded for III 298 out of
300 pts
IV. Reporting/Deliverables 100 pts.
a. Total number of IV pts. deducted 0
b. pts. awarded for IV . 100 out of
100 pts
V. Score
a. Total number of I, II, III, and IV pts. awarded 979  out of
. 1000 pts.
b. Total pts. awarded . 979  out of
. 1000 pts

VI. Number of days late 0

D-933




IMPORTANT: 1) Points deducted will not exceed the maximum possible number of
points.

I. Identification (150 points for water sample; 150 points for soil samples.

NOTE: If a Pest/PCBs compound is detected and not confirmed, the compound
will be considered not identified and points will be deducted.

A. Target Compound List (TCL) identification (Water Water Soil
Sample = 100 pts. max.; Soil Sample = 100 pts. max.).

Number of compounds not identified ( 0/0 ) X 100 pts.
(Number of compounds in study (32/32)/10
= (_0/0 ) pts. ded. 0 0

B. TCL false positives (Water Sample = 30 pts. max.;
Soil Sample = 30 pts. max.)

Number of TCL false positives (_0/0 ) X 3 points =
(_0/0_) points deducted _ 0 0

C. Tentatively Identified Compounds (TIC) identification
(Water Sample = 10 pts. max.; Soil Sample = 10 pts. max.)

Number of compounds not identified ( 9/7 ) X 10 pts.
Number of compounds in study (20/14)
= (4.5/5) pts. ded. 4.5 5

D. TIC false positives (Water Sample = 10 pts. max.:
Soil Sample = 10 pts. max.)

Number of TIC false positives (_5/5 ) X 1 point = :
(_5/5_) points deducted 5 5

Total number of I pts. deducted 9.5 10

II. Quantification of the TCL (150 points for water sample; 150 points for
soil sample)

A. TCL quantlflcation include VOA, Semi-VOA, and Pesticides
(Water Sample = 150 pts. max.; Soil Sample = 150 pts. max.)

Number of compounds not within criteria ( 0/0 ) x 150 pts
Number of compounds in study (32/32)/5
= (_0/0 ) pts. ded. 0 0

Total number of II pts deducted 0 0




III. Quality Control (300 points)

A. Instrument Quality Control (150 points) Number of
pts deducted

1. Tuning (50 points)
a. DFTPP (25 pts. max.)

1. For any DFTPP performance tune analyzed separately or
as part of the calibration standard with any critical
ions abundance ratios outside criteria deduct a maximum
of 25 points. (Critical key ions are: 68, 70, 197, 198,
199, 441, 442, 443, and 365). 0

2. For any DFTPP performance tune analyzed separately or
as part of the calibration standard with any non-critical
ions abundance ratios outside criteria deduct 2 pts.
for each to a maximum of 25 pts. (Non-critical key ions
are: 51, 127, and 275.) 0

3. Failure to perform a DFTPP tune at the required 12-hour
frequency, deduct a maximum of 25 points. 0

b. BFB (25 pts. max.)

l. For any BFB performance tune analyzed separately or
added to reagent water with any critical ions abundance
ratios outside criteria deduct a maximum of 25 points.
(Critical key ions are: 95, 96, 174, 175 176, 177.) 0

2. For any BFB performance tune analyzed separately or
added to reagent water with any non-critical ions abund-
ance ratios outside criteria deduct 2 points for each to
a2 maximum of 25 points. (Non-critical key ions are: 50,
75, 173.) 0

3. Failure to perform a BFB tune at the 12-hour
frequency, deduct a maximum of 25 pts. 0

2. 1Initial Calibration (50 points)

a. For initial calibration data for VOA or Semi-VOA with
System Performance Check Compound (SPCC) average
relative response factor (RRF) less than 0.300 for VOA
fraction (less than 0.250 for Bromoform) or less than
0.050 for Semi~VOA fraction, (15 pts. max.)

#_compounds not within criteria, both fractions ( 0 )
Total number of compounds, include both fractions ( 14 )
X 15 pts = (__0 ) pts. ded. 0
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Number of
pts deducted

For initial calibration data for VOA or Semi-VOA with
Calibration Check Compound (CCC) percent relative
standard deviation greater than 30%, (20 pts. max.)

# _compounds not within criteria, both fractions ( 0 )
Total number of compounds, include both fractions ( 25 )
X 20 pts. = (_0 ) pts. ded. 0

72-hour Calibration Requirements for GC/EC
(15 pts. max.)

If the retentxon time of 4,4'-DDT is not > 12 minutes
on packed GC columns

Number of items not within criteria ( 0 ) x 15 pts.
Total number of items required ( 4 ) o
= (__0 ) pts ded. 0

If the linearity of Aldrin, Endrin, or Dibuthylchlorendate
in Evaluation Mixtures: A, B, and C exceeds a 10%
relative standard deviation (% RSD).

Number of items not within criteria ( 0 ) x 15 pts.
Total number of items required ( 6 )
= (_0 ) pts ded. _ 0

If the percent breakdown for Endrin,4,4'-DDT or the
combined peaks % breakdown exceeds 20% in Evaluation Mix B.

Number of items not within criteria ( 0 ) x 15‘pts.
Total number of items required ( 3 )
= (__0_ ) pts ded. 0

If the retention time shift for Dibutylchlorendate
exceeds a 2% difference for packed GC columns (0.3%
difference for capillary column) between the initial
standard (Evaluation Mix A) and Evaluation Mixtures B
and C, individual standards Mixtures A and B and all
multiresponse pesticide/PCBs analyzed during the 72-hour
period.

Number of items not within criteria ( 0 ) x 15 pts.
Total number of items required ( 4 )
= (_0 ) pts ded. 0




Number of .

Pts. Deducted

5. 1If the pesticide standards are not analyzed in the

proper sequence, deduct 15 points. 0
d. Failure to perform initial calibration will result in

the deduction of all the Quality Control points, which

equals 300. 0

3. Continuing Calibration (50 points)

a. For continuing calibration data for VOA or Semi-VOA with
System Performance Check Compound (SPCC) average relative
response factor (RRF) less than 0.300 for VOA fraction
(less than 0.250 for Bromoform) or less than 0.050 for
Semi~VOA fraction, (15 pts. max.)

# compounds not within criteria, both fractions ( 0)
Total number of compounds, include both fractions (18 )
X 15 pts. = (__ 0 ) pts. ded. 0

———

b.  For continuing calibration data for VOA or Semi-VOA with
Calibration Check Compound (CCC) percent relative standard
deviation greater than 25% (20 pts. max.)

# compounds not within criteria, both fractions ( 1 )
Total number of compounds, include both fractions ( 38 )
X 20 pts. = (_0.53) pts. ded. ' 0.53

¢. 72-hour Calibration Requirements for GC/EC (15 pts. max.)

1. If the retention time of 4,4'-DDT is not > 12 minutes on
packed GC columns

Number of items not within eriteria ( 0 )
Total number of items required ( 5 ) :
X 15 pts. = (__0_ ) pts. deducted. o]




‘ Number of

Pts. Deducted

2. 1If the percent breakdown for Endrin, 4,4'-DDT or the
combined peaks % breakdown exceeds 20% in Evaluation Mix B.

Number of items not within criteria ( 0 ) X 15 pts.
Total number of items required ( 3 )
= (_0 ) pts. ded. : 0

d. Failure to perform continuing calibration will result in
the deduction of all the continuing calibration points,
which equals 50 points. 0

B. Sample/Method Quality Control (150 points)

1. Surrogate Spike recovery (60 points). NOTE: Do not
include Method Blanks.

"a. VOA (30 pts. max.)
Number of surrogate compounds not within eriteria ( 0 )

Total number of VOA surrogate compounds (_12 ).
X 30 pts. = (__O0 ) pts. deducted 0

. b. Semi-VOA (30 pts. max.)

Number of surrogate compounds not within criteria ( 2 )
Total number of Semi-VOA surrogate compounds ( 36 ).
X 30 pts = (_1.67) pts. deducted. 1.67

¢. Points will not be evaluated for Pesticide/PCBs surrogate
compound. NR

2. Method Blank Analyses (75 points)

Failure to perform the method blank analysis for any of the
fractions will result in the deduction of 75 points.

a. VOA surrogate recovery (15 pts. max.)
Number of surropate compounds not within criteria ( 0 )

Total number of VOA surrogate compounds (_ 6 )
X 15 pts. = (_0_ ) pts. deducted. 0

b. VOA method blank contamination (15 pts. max.).

If one or more TCL compounds are detected in the method

blank above the contract required quantitation limit

(5X the CRQL for methylene chloride, acetone, toluene,
' and 2-butanone) deduct the maximum points, 15. 0
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Number of '

Pts. Deducted

c. Semi-VOA surrogate recovery (15 pts. max.)

Number of surrogate compounds not within criteria ( 0
Total number of Semi-VOA surrogate compounds ( 12 )
X 15 pts. = (_O0 ) pts. deducted 0

d. Semi-VOA method blank contamination (15 pts. max.) If one
or more TCL compounds are detected in the method blank
above the contract quantitation limit (5 X the CRQL for
phthalate esters) deduct the maximum points, 15. 0

e. Pesticide/PCBs method blank contamination (15 rts. max.)

If one or more TCL compounds are detected in the method
blank above the contract required quantitation limit
deduct the maximum points, 15. 0

3. Matrix Spike/Matrix Spike Duplicate (15 points)

a. Utilization of the wrong spiking concentration in one or
more of the fractions will result in the deduction of 15
points. NR

b. Failure to perform matrix spike or matrix spike
duplicate analysis will result in the deduction of
15 points. NR

Total number of III pts. deducted 2.2

IV. Reporting and Deliverables (100 points)
A. BFB and DFTPP (12.5 points max for BFB and 12.5 points max for DFTPP)

1. Mass listing and bar graph output submitted for each
instrument and for every l2-hour period samples were
analyzed. Deduct 12.5 points for any BFB violation
and 12.5 pts for any DFTPP violation : 0

B. RICs, Chromatograms, quantitation reports, and system print-!
outs (25 pts. max.)

1. Deduct 25 points if any of the required deliverables are
not submitted in accordance with the statement of work. 0

C. Mass spectra (25 pts. max.)

1. Deduct 25 points if any of the required deliverables are
not submitted in accordance with the Statement of Work. 0
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Number of
Pts. Deducted

D. Contractual Forms (25 pts. max.)

1. Deduct 25 points if any of the required deliverables
are not submitted in accordance with the Statement of Work.

Total number of IV pts. deducted
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

WASHINGTON, D.C. 20460
€© -

QOFFICE OF
SOLID WASTE AND EMERGENCY RESPONSE

MEMORANDUM

SUBJECT: Distribution of Inorganic Pre-Award Performance Evaluation Scores

FROM: William D. Langley W idlvern £) Ay g
Acting Inorganics CLP Program ManaZ'/

TO: All Laboratory Participants Under IFB WA87-K025/K026/K027

I have authorized the release and distribution of Laboratory scores for the Inorganic
Pre-Award Performance Evaluation Samples as determined by the CLP Sample Management
Office under Pre-Award Bid Confirmation scoring procedures. These score sheets for indi-
vidual laboratories and accompanying information are being forwarded to you by Mr. Sa’ad
Masri of the Sample Management Office.

Scores in this Pre-Award Performance Evaluation Study ranged from 0 to 99.1%. Of
the seventy-five (75) laboratories participating, 38 (approximately 50%) scored at the 80%
level or better. Twenty (20) laboratories scored in the range of 60 to 79 with the remaining
17 laboratories scoring at less than the 60% level. After full evaluation of the results
submitted the 80% level was taken by the Program Office as the acceptable level warranting
further consideration. The Contracting and Program Office, however, retain the right to
consider other laboratories scoring near the 80% level if circumstances appear to warrant such
consideration.

The Contracting Office (PCMD) has been provided with a list of all laboratories
which participated in this Performance Evaluation Study and has been provided a copy of
their score sheets. Technical questions relating to the study may be directed to me at (202-
382-7906). Contractually related matters should be directed to Marian Bernd (202-382-3195).

Your interest in the EPA Contract Laboratory Program and analytical participation in
this Performance Evaluation Study is sincerely appreciated.

cc: Marian Bernd,PCMD
Michael Hurd, AOB
Jim Vickery, AOB




U.S. ENVIRONMENTAL PROTECTION AGENCY

L k Contract Laboratory Program
SAMPLE MANAGEMENT OFFICE
MEMORANDUM
DATE: September 3, 1987
TO: All Laboratories that Submitted Performance Evaluation Data Packages for IFB

WA87-K025, K026, and K027

FROM: Sa’ad Masri Q @ b/( .
QA Chemist < ~ C VNG

SUBJECT: Preaward Performance Evaluation Data Scoring for IFB WA87-K 025, K026,
and K027

At the request of the Inorganic Section Chief Bill Langley, the attached scoring data
are being made available to you. The attached scoring sheets and associated data are the
results of the data scoring which was performed by the Sample Management Office (SMO)
during the first two weeks of August of 1987. Scoring was performed on all data packages
that were received at SMO no later than five days after their due date.

0 Scoring Sheet

The scoring sheet is appendix A of attachment B of the IFB. It has been
modified to include the laboratory name for identification. It contains the
number of points deducted for each section and the total points deducted. In
addition a score from zero to one hundred is indicated. You will receive your
own scoring sheet only. .

o Confidence Interval o

The confidence intervals are the windows used to determine identification,
quantification and false positives for samples K025-W1 and K025-S. The actual
numbers in the tables were used as upper and lower limits of the confidence
interval for each element except those that were indicated undetected. For
undetected elements all results that were reported or flagged for being below the
Contract Required Detection Limit were considered in control. For Silver in
K025-S a confidence interval was used for scoring. A false positive penalty was
assessed for Silver values that were determined to be outliers. Elements that were
analyzed by methods other than those specified in the Statement of Work (SOW
787) were considered out of control.

o Spread Sheet

The spread sheets list K025-W!1 and K025-S sample results for each laboratory.
In addition the method of analysis and a penalty code for each element are
provided. Laboratory names have been coded in order to preserve
confidentiality. [Each laboratory receiving these data will have their specific
laboratory code listed in the title of the spread sheets between brackets << >>.
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2

. This information is provided in order to assist you in better evaluating your
performance. If you have any questions please call Bill Langley at (202) 382-
7906. -

Attachments
cc: Bill Langley, AOB

Mike Hurd, AOB
Marian Bernd, PCMD

D-944




Laboratory: VERSAR INC. (COLUMBIA, MD)

PREAWARD PERFORMANCE EVALUATION (PE)
DATA SCORING -

Maximum Number of Points Possible = 100.

Scoring System Determines Points Deducted from 100.

II.

III.

Sample No. 1: Aqueous

A. Identification:

(-5 Points x Number of Missed Identifications)

B. Quantitation:

(1 - y1-3) x -s0

where y =

Total Number of Elements - Number Missed
Total Number o ements

C. False Positives:

(-2 Points x False Positives)

Sample No. 2:

Solid

A. Identification:

(-5 Points x Number of Missed Identifications)

B. Quantitation:

(1 - y1-3) x -s0

Total Number of Elements - Number Missed

where y = Total Number of Elements

C. False Positives:-

(-2 Points x False Positives)

Duplicate Precision (Maximum of 10 Points Deducted)

(-1 Point x Number of Duplicate Results

Aqueous:

Solid:

0
0

Outside of Control Limits)

D-945

.00

.00

.00

.00

.00

.00

.00

Pts.

Pts.

Pts.

Pts.

Pts.




Iv.

VI.

VII.

Matrix Spikes (Maximum of 10 Points Deducted)

(-0.5 Points x Number of Matrix Spikes
Outside of Control Limits)

Aqueous: 1

" Solid: 1

Reporting and Deliverables
Failure to comply with the following

‘requirements will result in points deducted

from the total score.

A. Instrument detection limits determined
and submitted, with all Contract
Required Detection Limits met,.
(Maximum of 5 Points Deducted)

B. All contractual forms (I-XIII)
submitted in a substantially
complete manner.

(Maximum of 5 Points Deducted)

C. Acceptable raw data submitted for
the preaward analysis.
(Maximum of 5 Points Deducted)

Timeliness

5 points per day will be deducted, up to

5 days, for data received beyond the due
date. After 5 days, bidder will be judged
to be non-responsive.

Summary Score

Total Number of Points Deducted

Laboratory Point Score
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- 1.00 Pts.

96.

.85

.00

.00

.85

15

Pts.

Pts.

Pts.

Pts.

Pts.

Pts.




SAMPLE MANAGEMENT OFFICE
PREAWARD PERFORMANCE EVALUATION SAMPLE
K025-W1 -

CONFIDENCE INTERVAL

I I | | I
I | | UG/L | I
|NO.| ELEMENT L UPPER LIMIT LOWER LIMIT | NOTES |
I . | |
"1 | AL | 871.4 | 602.4 | |
| 2 | SB | 160.6 | 27.95 [ |
| 3| As | 27.93 | 12.25 | |
| 4 | BA | 418 | 335.5 | |
| 51 BE [ 17.35 | 10.49 | |
| 6 | D | 18.8 | 7.45 | |
| 71 ca | 3956.2 [ 12920 | |
| 8 CR | 49.93 | 24.51 | |
| 9| co | 107.6 | 77.23 | |
10 | cU | 117.6" [ 78.02 | |
|11 | FE [ 858.9 | 608.6 | |
|12 | PB | 42.59 | 8.53 | |
113 | MG | 3737.2 | 2762.5 | |
|14 | MN | 107.5 | 78.88 | |
|15 | HG | 3.82 | 2.31 | |
|16 | NI | 221.24 | 153.5 | |
(17 | K N 5314 1 664.9 | |
{18 | SE | 20.41 | 10.39 | |
{19 | AG | | | UNDETECTED |
[20 | NA | 4426.5 | 2771.8 | |
121 | TL | 58.76 | 4.87 | |
[22 | v | 129.8 | 70.82 | |
23 | 2N | 113.1 | 70.29 | (

I ! I I I
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PREAWARD PERFORMANCE EVALUATION SAMPLE

SAMPLE MANAGEMENT OFFICE

R025-S

CONFIDENCE INTERVAL

I I | I
| | | MG/KG-DRY |
|NO.| ELEMENT | UPPER LIMIT LOWER LIMIT | NOTES
I I | I
|1 |~ AL | 25773.4 [ 10401.5
| 2| SB | | | UNDETECTED
| 3] AS | 114.21 | 21.19 |
| 4 | BaA I 260.14 | 190.4 |
| 5| BE | | | UNDETECTED
| 6 | €D | 15.98 | 1.62 |
| 7| cA | 6052.5 | 4429.7 |
| 8] CR | "'56.55 | 29.53 |
| 9| co | 17.39 [ 7.94 |
|10 | cu | 201.43 | 157.2 |
[11 | FE [ 27285.9 [ 18848.9 |
|12 | PB | 732.6 [ 491.6 |
|13 | MG | 4508 | 2504.6 |-
|14 | MN [ 11884.3 | 8807.1 |
|15 | HG i 0.526 | 0.026 !
|16 | NI | 39.18 I 15.91 |
117 | K [ 3277.8 | 827.1 |
|18 | SE | ' | | UNDETECTED
|19 | AG [ 6.08 | 0 | FALSE POS.
|20 | NA [ 842.5 | 108 |
|21 | TL | | | UNDETECTED
|22 | v | 50.97 | 15.1 |
123 | 2N | 527.57 | 384.31 |
| | I I
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SAMPLE MANAGEMENT OFFICE
PREAHARD PERFORMAHCE EVALUATION SAMPLE - (K025-H1)
<< LABORATORY CODE = { F )
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SAHPLE MANAGEMENT OFFICE
PREAHARD PERFCRMAHCE EVALUATION SAMPLE - (K025-H1)
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SAMPLE MANAGEMENT OFFICE 19:08 THURSDAY, SEPTEMBER 3, 1987 6
PREAWARD PERFORMANCE EVALUATION SAMPLE - (K025-H1)
<< LABORATORY CODE = { F ) >>
ELEMENT AT AU AV AN AX
AL 611 P 726 P 720 P 681 P 918 = P
sB 84 P 97.5 F 102 P 98.6 F 128.5 F
AS 23.6 F 15.8 F 18 F 19 F 16.7 F
BA 341 P 366 P 350 P 355 P 370 P
BE 15.1 P 13.5 P 14 P 14 P 10 % P
cp 12.7 [ 13 P 16 P 18 P 12.5 P
CA 30608 P 33408 P 38608 P 3380 P 4413 % P
R 30.9 P 20.1 ® P 41 P 79 % P 39.2 P
o 7 % P 91 P 92 P 98 P 85 P
cu 93.5 P 82.7 P 84 P 124 = P 103 P
FE 661 P 691 P a25 P 770 P 810 P
FB 33.3 F 27.7 F 26 F 2t.8 F 28 F
K6 27208 % P 30708 P 35008 P 3290 P 3623 [
MN 84.9 P 87.4 P 88 P 104 P 90 P
HG 3.1 cv 2.9 cv 2.7 cv 2.6 cv 3.1 cv
NX 168 P 179 P 185 P 183 P 171 P
K 2860 P 33208 A 48908 P 3630 P 3178 P
SE 17.5 F 16.5 F 11 F 15.6 F 13.5 F
AG 4.8U P 9%.2 + P 2.48 P 100 + A 7.30 P
NA 313708 P 35068 P 35208 P 3510 p 3649 P
oTL 342 * F 14.8 F 47 F 32.8 F 36 F
Ly 78.3 P 90.1 P a9 P §9 ® P 90 P '
nZN 104 P 91.8 P 103 P 126 » P 112 P
'_l
ELEMENT  AY AZ B8 BA BB
AL . 751 P 716 P 677 P 766 P 741 P
sB 89 F 130 P 84 P 153 F 378 F
AS 27.4 F 13.44 % A 19 F 266 ® F 18.8 F .
BA 392 P 371 P 364 P 368 P 376 P .
BE 14.4 P 14.6 P 14 P 16 P 14.7 P '
co 14.7 P 12.9 % A 12 P 12.6 F 13.6 F g
CA 39208 P 3580 P 35208 P 3249 P 3690 P
CR 40.3 P 34.5 P 36 P 47 P 7.78 % F
co 98.8 P 91.3 P 92 P 108 » P 93.7 P
cu 101 P 112 P 95 P 111 P 92.8 [
FE 743 P 697 P 701 P 751 P 743 [
PB 7.8 % F 23.7 % A 23 F 36.6 F 26.8 F
MG 32908 P 3210 P 31508 P 3253 P 34308 P :
MH 98.8 P 88.5 P 88 P 113 % P 92.4 P
HG "3 cv 2.4 cv 3.3 cv 3,76 cy . ® CV
NI 233 » P 178 P 188 P 202 P 188 P
K 34508 P 3330 P 32208 P 5198 P 3500 A
SE 13 F 10.03 % *H 15 F 14.2 F 5.4 ® F
AG 5U P 7.5 P 78 P 5 P 3y F
NA 37008 P 1810 p 32908 P 2747 % P 37408 P
TL 33.7 F 36.58 % A 32 F 13.7 F 14.4 F
v 93.8 P 99.1 P 90 P 116 P 94.6 P
ZN 110 P 101 p 109 P 97 P 101 p
FLAG (#) = MISIDENTIFICATION
fHAG {#) = OUT_OF CONTRO
AG (+) = FALSE pOSITIV




ELEMENT

BC

BH

889
105
25.6
400
14.6
13.6
38208
34.7
94.2
113
638
32.9
31808
90.8
4.2
183
5000V
14.6
8.98
5250
61.6
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PREAWARD PERFORMANCE EVALUATION SAMPLE - (K025-W1)

SAMPLE MAHAGEMENT OFFICE

<< LABORATORY CODE = ( F ) >>
BOD BE
661 p 879 » P
132 P 95.8 F
18.6 F 20.3 F
344 P 357 P
3B & P 12.1 p
6 % P 13.1 F
31608 P 33008 P
28 P 43 P
a1 P 80.3 p
78 # p 115 P
749 P 473 % P
21.3 F 7.9 F
28708 P 28908 P
78 # P 102 p
3.2 cv 2.6 cv
181 P 185 P
23200 & P 32408 P
20.4 F 16.7 F
4U P 16.3 + P
43708 P 38108 p
13.9 F 31.4 F
89 P 61.2 % P
75 P 99. P
BI BJ
190U 8 P 823 P
120 F 135 F
21.1 F 27 F
351 P 372 P
9 # P 15.7 F
13 F 10.2 P
3100 p 37808 P
39 P 41 F
108 »* p 82.6 P
63 # Pp 87.3 P
710 P 911 % P
28 F 75.3 % F
3100 P 34208 P
95 P 94.6 P
2.8 cv 3.1 cv
222 % P 175 p
2500 P 15508 P
18.3 F 14.6 F
4.1 P 4U F
2400 ® F 42108 P
23.1 p 25.6 F
91 p 84.9 P
100 p 112 P
FLAG (8) = MISIDENTIFICATION
F AG fl! = O0UT _OF € HIQO%
AG (+) = FALSE POSITIV

BF

BK

19:03 THURSDAY, SEPTEMBER 3, 1987

BG
P 659 P
F 96 F
un F 19.9 F
u p 349 P
P 14 P
8 P 14 P
p 32008 P
p 34 P
P 97 P
P 85 P
P 739 P
F £26.1 F
P 31728 P
P 9% P
cv 226 ® CV
L 184 P
A 28178 P
F 17.8 F
P 2.78 F
A 34268 P
F 29.7 F
P- 91 P
P 103 P
BL
P 808 P
P es8.1 F
® F 24.9 F
P 356 P
% P 10 » P
L 7 = P
P 34708 P
P 29 [
P 64 w P
P 99 [
P 736 P
u P 40.6 F
P 32308 P
% P 770 % P
cv 3.4 cv
P 145 L
P 10300 & P
% F 14.5 F
P 7.4U p
P 244B ® P
% P 3.8B % F
P 84 P
% p 158 #* p

.

6
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SAMPLE MANAGEMENT OFFICE

PREARARD PERFORMANCE EVALUATION SAMPLE - (K025-W1}

<< LABORATORY CODE = ( F )

BN BO
ao03 P 819
104 F 83
21.1 F 20
384 P 341
21 # F 12
15.1 F 13
35008 P 2900 =
35.3 F 42
70 »* P 84
a3 P 89
839 P 747
18.7 F 22
35408 P 3000
778 #» p 93
5.7 = (CV 2.9
148 » P 174
14900 # P 3800
13.6 F 15
4.48 F 16 +
3340B P 3800
20.2% F 26
73 P 88
78 P 97
BS BT
828 p 237 =
. *® H 0 =
9.4 # H 12 =
396 P 1660 =
5.27 % P 16
10 % A 18
15700 % A 2470
47 ® A 18 "
258 n P 0 *
43.4 = p 170
1090 »* P 709 M
90 * A 26
33108 A 3520
76.3 »# P 41 ]
24 w CV 5
160 P 455 ¥
. * A 3860
7.6 #* H 13
7 + A 0
41608 A 4730
10 » A 24
168 ® P 109
57.8 ¥ P 70 »

>>

BP

vCTMVOUMVITVOOVTCTNVTUV VTV TVTTUTMTD
N
w

BU
690

150U
386
13
13
3350
47
99
9%
722

150U
3350
91

<

190
250U

250V
92

>MMPTMIMPBPP>OP>PTMBETAM>PAN>TANT

FLA? (Bl = MISIDENTIFICATION
FEAE 3] = PRI RG3YTTO

19:21 THURSDAY, SEPTEMBER 3, 1987

B EX+HNX
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TTo

B]

BV

740
200U

400
14.3
17.8
3110
45.9

100

100

650

2660
100
2.96
210
2940

20U
2400

100U

200U
130

X% X+ X
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6




ra6-a

SAMPLE MANAGEMENT OFFICE 19:12 THURSDAY, SEPTEMBER 3, 1987 [
PREAWARD PERFORMANCE EVALUATION SAMPLE - (K025-KW1)
<< LABORATORY CODE = ( F ) >>

ELEMENT BY C D E F

AL 51600 x P 665 P 687 P 733 P 729 P
sB 3V 8 F 110 p 98 P 79 p 112 F
AS 19.3 F 18.6 F 23 F 22.7 F 23.2 F
BA U @ P 398 P 375 P 77 P 369 P
BE 50 8 P 15 p 15 P 13.9 P 14.4 P
co U & F 14.8 P 14 P 10.4 P 13.2 P
CA 200 8 P 37808 P 33108 P 3390 P 36208 P
CR 10 » F 35.4 P 319 P 354.3 P 40.8 P
co 10U 8 F 9% P 95 P. 88.8 P 93.7 P
cu 83.3 P 113 P 97 P 93.3 P 97.4 P
FE 78200 ® P 817 P 725 P 694 P 746 P
PB 1 & F 23.4 F 23 F 27.6 F 6.4 F
MG 1000 & P 35608 P 33008 P 32108 P 34608 P
MN U 8 P 98.5 P 9% P 90.7 P 94.8 P
HG 0.2 % CV 2.7 cy 2.9 cv 2.9 cv 3.1 cv
NI 30U 8 P 209 P 195 P 175 p 183 P
K 100U 8 P 40608 P 36508 P 35808 P 33908 P
SE 4B » F 14.8 F 17 F 15.2 F 13.7 F
AG 1u F 10 P 10U p é6u P 7.8U P
NA o0 3 P 4100B P 38208 P 3450 P 34908 P
TL U 8 F 39.8 F e7 P 42.5 F 45.1 F
v 40U % P 98.3 P 93 P 91.6 P 93 P
ZN 20 % P 107 P 92 P 92 P 85 P
ELEMENT - 6 H 1 J K

AL . 719 P 720 P 835 P 648 P 716 P
sB 97.6 p 114 P 91.8 F 95.4 P 89.3 P
AS 17.1 F 19.1 F 20.4 F 18.2 F 2l.4 F
BA 376 P 336 p 402 P 384 P 389 P
BE - 186.4 P 13.6 P 14.3 P 14.4 P 13.7 P
co 13.4 P 8.1 P 13.9 P 20 » P 13.3 P
CA 33908 P 31308 P 36408 P 35108 P 34708 P
CR 37.4 P 28 P 36.4 P 33.4 P 37.5 P
co 89.5 p 103 P 97.4 P 90.4 P 93.6 P
cu . 98.9 P 86.6 P 99.4 P 100 P 101 P
FE 751 P 666 P 735 P 746 P 736 P
PB 22.6 F 24 F 27.3 F 28 F 27.6 F
MG 3240B P 28808 P 34208 P 33308 P 33408 P
MN 96.3 P 86 P 97.3 P 93.3 P 90.5 P
HG 3.3 cv 2.7 cv 2.8 cv 3.44 cv 4.1 w CV
HI 186 P 151 »#» P 208 P 191 P 189 P
K 34608 p 3200 A 43008 A 25308 A 37708 P
SE 17.6 F 14.7 F 19.1 F 16.9 F 17.8 F
AG 2.58 P 10U p 10U P v P s5U P
HA 37508 P 40008 A 43808 A 35008 P 35608 P
TL 29.3 F 35.9 F 34.4 F 38.6 F 29 F
v 9% P a1.1 P 108 P 93.2 P 91.7 P
ZH 105 P 93.2 P 109 p 101 P 99.5 P

FLAG (3) = MISIDENTIFICATION

)
FEAE £33 = PXTs2TeaSYTRVE



SAMPLE MANAGEMENT OFFICE 19:12 THURSDAY, SEPTEMBER 3, 1987 [
PREARARD PERFORMANCE EVALUATION SAMPLE - (K025-H1)
<< LABORATORY CODE = ( F ) >>

ELEMENT L H N o P
AL 717 P 710 P 712 P 653 P 714 P
sB 90.9 F 99.5 F 96.7 P 90 F 99.6 P
AS 18.9 F 21.1 F 18.7 F 18 F 24.8 F
BA 380 P 412 p 375 P 387 [ 390 P
BE 14.1 P 14 P 13.4 P 14 # B 15.9 P
€D 11.3 P 13 P 13.9 P 13 P 12.9 P
CA 3280 P 36708 P 33408 P 3060B P 34208 P
CR 38 P 35 P 36.2 P 35 F 37.9 P
co 95 P 95 P 89.8 P 95 [ 97.1 [
cu 103 P 112 P 96.7 P 90 P 97 P
FE 780 P 815 P 717 P 768 P 729 P
P8 23.8 F 31 F 24.1 E 33 F 21.7 F
MG 3280 P 3290B P 33408 P 32108 p 32308 P
MN 105 P a8 P 88.8 P 93 p 92.7 P
H6 2.6 cv 3.3 cy 3 cv 3 cv 2.7 cv
NI 17 p 195 P 182 P 185 P 196 P )
K 3090 P 35508 P 33908 P 33308 A 34208 P
SE 14.3 F 16.7 F 15.3 F 18 F 16.2 F
AG 11.1  + P 9.4U P 54 P 1.30 F 1.8U P
NA 3470 p 4040B P 38308 p 36308 A 34408 p
TL 34.8 F 39.1 F 34.1 F 38 F 28.6 F

Ov 94 P 98 P 90.2 P 95 p 97.4 P !

b 93 P 104 P 90.8 p 88 P 95 P

(8]

UELEMENT ] R s T v

i
: AL 710 P 767 P 700 P 470 % P 729 P

sB 80 P 102 F 108 F 69 P 97.2 P
AS 19.8 F 19.4 F 20.2 F 20.28 F 21.3 F
BA 385 P 382 P 393 P 379 P 389 [
BE 14 P 12.4 P 14.1 P 13.6 P 15.2 P
€D 14 P 10.1 P 11.1 P 10.2 P 10.8 P
CA 34008 P 34308 P 34808 p 33508 P 36508 P
cR 35 P 41.8 P 41.5 P 39 P 37.9 p
co 95 P 99.3 P 98.2 P 90 p 98.3 P
cu 90 p 102 P 104 P 9.7 P 104 P
FE 720 P 763 P 702 P 700 P 726 P
FB 25.7 F 57.5 % F 24.6 F 22.6 F 22.4 F
MG 31708 P 32208 p 32608 P 32208 p 35308 P !
MN 89 P 100 p 9.6 P 90 P 97.1 P
HG 3 % C 2.6 cv 3 cv 3 cv 3.2 cv
NI 211 P 199 P 192 p 195 p 197 P
K 32308 ] 34008 A 33108 P 27008 P 3660B P
SE 14.3 F 13.8 F 12.7 F 14.9 F 17.6 F
AG au P 6U P 9u P 108 [ 4U P
NA 34408 - P 34008 A 36408 P 34008 P 38608 P
TL 24.4 F 39.2 F 51.8 F 37.2 F 34.3 F
\' 90 P 88.3 P 83.9 P 72 P 100 P
ZN 87 P 105 P 120 % p 98 P 104 P

FLAG (#) = MISIDENTIFICATION
LG {3 2 ORTe0r noyyeoL




ELEMENT v

11'“'01'“"021"“11"'0'5"5'0111

SAMPLE MANAGEMENT OFFICE

PREAHARD PERFORMAHCE EVALUATION SAMPLE - (K025-K1)

<<

737
65.7
21.8

290
13.5
11.2
29808
31.3
79.9
97.9

22.6
29708
90.6
3.1
181
30908
15.7
6.5U
31008
29.6
81.2
87.8

FLAG (B8
FEA |

LABORATORY CODE = ( F ) >>

VUMV OMNMUVVOTOVOMNIUYVOTI TV OMNTD

)
]
+

X

682.8
118.9
24.1
375.6
14.4

33448
264.7
94.8
98.4
736.8
33.8
33638
95.9
2.83
182.8
34288
13.9

41318
48.4
112.7
"124.4

TCOTNMNTVTOVOMNMVOVODUYMVTUTVVODT UMD

= MISIDENTIFICATION

ALst" poSITIVE

19:14 THURSDAY, SEPTEMBER 3, 1987
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SAMPLE MANAGEMEHT OFFICE 18:32 THURSDAY, SEPTEMBER 3, 1987 6
PREAWARD PERFORMANCE EVALUATION SAMPLE - (K025-S)
<< LABORATORY CODE = ( F ) >>
ELEMENT A AA AB AC AD
AL 17600 P 17500 P 15400 p 16400 P 15000 P
sB 12U p 5.14 P 5.7U F 3.058 F 8u p
AS 72.2 F 59 F 46.9 F 44 .4 F 80 F
BA 223 P 453 % P 227 P 218 P 219 P
BE 0.798 P 0.7B P 1] P 1 ¢+ P 1.38 P
cD - 8.2 P 12 P . % P 7.1 P 3.1 P
CA 5190 P 5340 P 5110 P 4940 p 5060 P
CR 40.6 P 40 P 44.4 P 38.4 P 42.4 P
co 13,7 P 13 P 12.8 P 13.5 P 8.7 P
cu 180 P 182 P 182 P 170 P 174 P
FE 235600 P 22500 P 22700 P 22300 P 24700 P
PB . 625 P 624 P 743 % F 569 P 610 P
MG 3410 P 3530 P 3510 P 3240 P 3250 P
MN 9810 p 10600 P 10000 [ 10200 P 10300 P
HG 0.23 cv 0.37 cv 0.17 cv 0.23 cv 3.5 % CV
NI 25.1 P 27 P 23.7 P 22.2 P 18.6 P
K 1680 P 2110 P 2174 A 1750 P 1750 P
SE 0.6B F 1.1 ¢+ F 0.4V F 35U F 2u F
AG 2.4 P 2.3 P 2.28 F 2.2 P 2 p
NA 4618 p 9548 % P 705 P 469 P 436B P
B oTL 0.68B F 2u F 0.9 + F 0.39U F 0.2 + F ,
A v 30.8 P 30 P 38.7 P 30.4 P 25.1 p
g N 438 P 503 P 455 P 438 P 450 P
~J
ELEMENT  AE AF AG AH Al
AL 18709 [ 20800 P 17500 p 17500 P 19800 P
sB 7.8 + P 0.4U F 12.1U P 0.6U F 26 + P
AS 20 # F 63.8 F 58.7 F 65.3 F 82 F
BA 228 P 225 p 221 R 224 p 228 P
BE 1.2 + P 0.98 P 0.61U P 0.98 P 1.6 + P
€D 12.8 P 9 F 10.3 P 10.3 % 19 = p
CA 5182 P 5250 P 5060 P 4580 P 5400 p
CR 51 P 43.3 p 43.5 P 44.5 P 48 P
co 19.9 = P 12.2 P 9.9 P 12 P 17 P
cu 176 P 174 p 176 P 172E P 183 P
FE 23300 P 22500 P 24300 P 24200 P 23500 P
PB 599 P 287 # F 591 F 591 F 675 F
MG 3554 P 3620 P 3600 P 3470 P 3890 [ |
MN 10908 P 10000 P 11300 P 10900 P 10000 P
HG 0.28 cv 0.2 cv 0.3 cv 0.1 # ¢ 0.32 cv
NI 36 P 29.3 P 23.7 P 29 P 30 F
K 4378 # A 2140 A 1860 P 1830 p 2250 P
SE 0.5V F 0.58 F 0.61U F 0.28 F 0.43U F
AG 5 ] 1.18 p 2u P 4.9 P 5.1 [
NA 791 P 2160 % A 3040 8 P 4198 P 4708 P
TL 1u F 0.798 F 8.1u F 0.82U F 0.81U F
v 37 P 35 P 22.5 p 319.9 P 45 P
ZN 465 p 481 P 458 P . % p 430 P
FLAG (8) = MISIDENTIFICATION
FLAg (3] 2 PALs2ToGRYTEY
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SAMPLE MANAGEMENT OFFICE 18:35 THURSDAY, SEPTEMBER 3, 1987 6
PREAWARD PERFORMANCE EVALUATIOH SAMPLE - (K025-8)
<< LABORATORY CODE = ( F ) >>

ELEMENT AJ AK AL AM AN

AL 24116.3 P 15900 P 16320 P 20100 P 19300 P
s8 11.328 P 9.5U P 10U P 8.1u P 0.6U F
AS 62.72 F 57.7 F 85 F 65.7 F 156 » F
BA 247.2 P 203 P 215.2 P 244 P 221 P
BE 1.32 + P 0.89U P 0.4B P 1.5 + P 0.91B P
co 8.66 P 8.3 P 8.6 P 11.4 P 6.7 P
CA 5657.32 P 5240 P 4460 P 5260 P 5230 P
CR 46.99 P 45.6 P 39.2 P 46.9 P 39 P
co 14.36 P 11.9 P 11.8 P 14.4 P 12 P
cu 186.78 P 165 P 170 P 184 P 168 P
FE ’ 24116.3 P 22700 P 18940 P 27100 P 24400 P
PB 609.2 F 598 P 521 P 670 P 523 F
(4[] 4108.06 P 3350 P 3200 P 4100 P 3640 P
MN 10222 P 10100 P 10308 P 11000 - P 10300 P
HG 0.65 # (v 0.2 cv 0.1 cv 16.1 % CV 0.29 cY
NI 33.59 P 27.6 P 24.2 P 37.8 P 24 P
K 2789.03 P 1560 A 1680 p 2190 P 2260 A
SE 0.08U F 0.91U F 10U F 0.8U F 0.6V F
AG 4.23 P 1.8U P 2y P 4.6 P 1.98 F
NA 628.198 P 827U & P 420B P 1250 # P 5238 P
TL 0.55 + F 0.698 F v F 1) F 0.468 F
v 34.99 P 27.2 P 27.8 P 36.9 P 29 P
2N 464.78 P 434 P 444.4 P 505 P 466 p
ELEMENT A0 AP AQ AR . AS

AL : 19400 P 16500 P 19200 P 18000 P 21700 P
sB 0.2U F 0.3U F 5.2 + P 47.1 + P 0.66U F
AS 85.7 F 66.1 F 59 P 55.9 F 119 # F
BA 246 F 209 P 230 P 225 P 239 P
BE 0.818 P 1.1 + P 0.72 + P 0.628 F 1.6 + P
co : 7.6 P 8.7 P 8 P 0.97U0 8 P 13.1 P
CA - Bh90 F 4000 % P 5120 P 5240 P 5560 P
CR 43.8 P 36.8 P 41 P 48.2 P 47.8 P
co 11.7 P 11.6 P 13 P 11.7 P 15.9 F
cu . 188 P 196 p 168 P 186 P 162 P :
FE 23800 P 20000 P 22000 P 22500 P 24600 P
PB . 575 F 542 F 595 P 588 P 776 W F
HG 3830 P 3090 P 3440 P 3500 P 4080 p
MN 10100 P 9340 P 10300 P 9410 P 10900 P
HG 0.272 cv 0.23 cv 0.182 cyv 0.27 cy 0.94 » CV
NI 23.8 p 22.5 p 26 p 27 P 28.5 P
K 1980 P 1500 A 2220 P 2170 P 2300 A
SE 0.4U F 0.58 F 0.46U F 0.47U F 12.7 + F
AG 7.5 »* P 2.4 p 1.1 p 2.5 P 2.8 F
NA 3948 P 520 A 456 P 538B p 5518 P
TL 0.2u F 0.4B F 16 + F 0.5 + F 6.9 F
v 32.7 P 37.7 P 32 p 30.5 P 50.9 P
ZN 484 P 563 » P 433 P 477 P 477 P

FLAG (B) = NISIDENTIFICATIOH
FtAg il; = QUT OF CONTRO
A +) = FALSE POSITIV



SAMPLE MANAGEMENT OFFICE 18:35 THURSDAY, SEPTEMBER 3, 1987 [
PREAHARD PERFORMANCE EVALUATION SAMPLE - (K025-3)
<< LABORATORY CODE = ( F ) >> :
ELEMENT AT AU AV AW AX
AL 10200 ® P 21200 P 9000 x P 15900 P 10846 P
S8 9.6U P 6.7uU F 6u P 0.6U F 0.6U F
AS 73 F 63.2 F 65 p 58 F 50.3 F
BA 223 P 228 P 182 % P 214 P 195 P
BE 2.2 + P 1.2 + P 0.2u P 0.4U p 0.7 + P
co 8.1 P 0.5u & P 7.8 P 11.2 [ 8 P
CA 4970 P 4890 P 5370 p 53508 p 5043 P
CcR 36.8 P 44.1 p 33 P 44.9 [ 34.3 P
co 11.3 p 14.5 P 10 p 12.8 p 25.6 ® P
cy 178 P 168 P 141 » p 1938 p 157 = P
FE 18900 P 22400 p 18200 # P 23800 P 19250 P
P8 566 P 571 P 548 P 577 F 566 P
HG 2480 # P 3740 P 2220 * P 3330 P 2736 P
MH 10800 P 9430 ] 9440 P 11079 P 9234 P
He 0.22 cv 0.06 cv 0.28 cv 0.1u & cv 0.23 cv
NI 22.8 P 27.6 P 14 » P 26.5 P 39.8 % P
K 1300 [ 2520 A 1340 P 20408 P 1220 [
SE 0.22U F 0.5U F 0.4U F 0.4U F 0.5U F
AG 2.1 P 6.2 ® P 2.7 P 4 % A 2.7 P '
NA 1660 % P 506 P 580 P 5958 p 412 P
o TL 1.628 F v F 0.538 F 0.62B F 0.38 F ,
L 23.5 P 41.6 P 20 P 18.6 p 21 P
om 405 P 440 P 376 % P 471 P 416 P
O
ELEMENT  AY AZ B BA BB
AL 23.1 % P 20500 [ 12600 [ 17276.4 P 16200 p
SB 2u F 4.5 + P 2.4U P v F &u F
AS 126 ® F 66.2 P 55 F 49.5 F 61 F
BA 245 P 248 p 210 ] 241.3 p 207 P
BE 1.3 + P 1.3 + P 0.86B p 1.88 P 1.28 P
o 13.8 P 18.8 % P 8.6 P 4.455 . F 0.85 % F
CA 6500 * P 5550 P 5260 P 6138.2 % P 5190 |
CR 57.3 % P 31.6 P 38 P 42.9 P 158 % F
co 13.7 P 14 P 12 ] 23.2 # P 12.18 P
cu 185 P 194 p 170 P 191.5 P 180 P
FE 21,2 % p 23700 p 21000 P 24085 P 21100 P
PB 612 P 626 P 595 [ 720.6 F 350 % F
M6 3870 ] 4080 P 2870 P - 4441,06 P 32908 P 1
HN 10300 P 10300 P 9950 P 11097.6 P 8750 % P
HE 0.55 % CV 0.51 cv 0.32 cv 0.26 cv . ® CV
NI 16,7 P 28.7 P 25 P 33.1 P 23.7B P
K 2960 P 2560 P 1480 P 3376.8 # P 2140 A
SE 30.8 + F 0.351 + *H 0.58 E -3.6U F 0.39U F
AG 3.7 P 5.34 P 3.7 P -4.50 % P 0.36 F
NA 4838 p 484 p 437 P 490.7 P 5028 p
TL 1U F . + A 0.53U F -1 F 0.3U F
\' 48.6 P 47.2 P 27 P 39.6 [ 29.98 P
ZN 495 P 490 P 423 P 98.7 * p 41% [
FLAg (I: = HéSIDgNTgFICASION
FEag £33 2 PRIs2FpGoNTR0E
» ]




BC

BH

24900

120

79.8
245
4.4
7.3

5550

44.7
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15300

111
200
0.758
6.9

5300

7.18
160
22100
566
3580
9550
0.16
23.7
1590
0.95

0.75U

532B
0.68
29.1
417

18800

FLAG (
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<

TCITTMOYIMMOUVTOODT™

SAMPLE MANAGEMENT OFFICE

LABORATORY CODE = ( F )

13100
0.8U
51.1
205
0.548B
8.5
5090
41.7
11.3
172
14300
503
2560
9100
0.078
ee.3
15808
0.2V

5728
0.1V

448

14900
3y
82.4
183
1.8
9.8
5650
34.5
14.4
177
21400
671
3200
9960
0.05U
315
1350
0.6U
1.738
5538
1.6V
30.5
462
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BF
23200

59.3
242
0.988

49998

BK

26.9
2.55
110
247
1.5
9.02
5.45
51.9
15.9

24300
638
4340
10500
0.534
32.1
3340
0.17V
0.17U0
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102000
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14733
3.68U
131.7

0.51U
13.9
4957
36.8
17.8

23136
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SAMPLE MANAGEMENT OFFICE 18:41 THURSDAY, SEPTEMBER 3, 1987 6
PREAWARD PERFORMANCE EVALUATION SAMPLE - (K025-S)
<< |LABORATORY CODE = ( F ) >>
ELEMENT BM BN BO BP BQ
AL 20300 P 1420 # P 12200 P 23550 P 25738.8 ® A
S8 1u F 0.88 F 0.82U P 5u F 12.97 + A
AS 97.6 F 179 % F 0.78 % F 99 F 7.038 % A
BA 230N P 235 P 125 # P 232 (] 213.15 # A .
BE v P 3.1B F 2u P 1.2 + F 1.709B + A :
co 11.2 F 1B % A 5.3 [ 1.5 % P 9.753 ® A
CA 5430 P 5540 P 3000 » P 4740 ] 4896.41 A
CR 60.8 % F 127 = F 24 » P §7.2 % P 44.339 # A
co 10.1U ®& P 10.4B P 6.8 # P 10.4 P 15.886 ¥ A
cu 156 % P 206 # P 88 » P 168 p 166.398 # A
FE 28000 » P 248 % A 14500 = P 25480 P 26613.6 # A
PB 682 F 3840 M A 3% # F 672 P 600,238 % A
HG 4380 P 36708 P 2400 % P 3890 P 3760.28 A
MN 10400 P 11900 % P 177 % P 10950 P 9068.92 % A
HG 0.2 cv 0.38 % P 2.9 » cv 0.2 cv 1.053 # CV
NI 13.20 8 P 278 P 15 x%x P 27 P 39.01 x A
K 2800 A 18300 % A 1500 P 3080 P 2222.99 A
SE 15U F 3B F 0.1U F 1V F 0.241 + A ;
AG 3.1 F 12.1 + F 1.74 P 1.9 F 4.988 ® A
HA 496 A 574B P 282 P 551 P 2272.26B # A i
oTL 1.2u F 2.88 F 4 + F U F 6.03B + A ' )
1y 28.8 P 41.2B P 20 P 38.6 P 95.24 # A
gzu 402 P 491 ¥ A 263 # P 438 p 418.256 # A
|_a
ELEMENT BR BS BY BU BV
I
AL 25600 P 16700 P 125277 »* A . W 19900 % A
S8 140 + P . + H 1] + F . + 480 + A
AS 82 P 51300 % H 404 * F . W 53 F
BA 240 P 211 P 6223.45 % A . 258 % A
BE 0.95 + P 2.1 + P 0 + F .t IV + A
co 14 P 8.47 % A 115 # F R ) 146 » A
CA 5800 P 14208 % A 4182.6 x A . M 33 0k A
CR 0.5U 8 P 37 % A 387 % F R | 60 n A
co 14 P 522 % p 0 » F . W 22 # A
cu - 170 P 103 % P 2040.39 ®* A . ) 179 # A
FE .25900 P 19300 P 181854 % A . # 22300 ® A
PB 800 ¥ P 619 % A 6142.62 % A . W 644 % A
MG 4880 % P 3260B A 27682.2 # A . M 20 8 A H
MN 12000 x» P 10300 p 10507 # A PR 10200 % A
HG 3.2 » cV 0.18 cv 2.27 % CV . H 0.26 cv
NI 95 * P 30.88 P 1050.71 % A . W 123 % A
K 3600 # P . ¥ A 17720.6 % A . 209 w A
SE 28 + P 980 + H 0 + F . + 0.6U F
AG 3.7 P 2350 ¢+ A 0 F . W 20 + A
MA 450 P 5468 A 8284.46 # A . ® 429 A
TL 130 + P 10 + A 6 + F . * 100U + A
v 59 % Pp 52.3 % P 20.2 F . M 250 % A
ZH 730 % P 473 P 5132 % A S 398 % A
FLAG (%) HISIDENTIFICATION
F ﬁg [u} 9 gr CONTROL
+ ALSE POSITIVE
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ELEMENT BH

ELEMENT 6

18600
4.2V
79.9
247
1.4

5780
44.6
14.2
190
24300
626
3520
10500
0.28

2100
0.8U
0.42U
5028
0.95U
35.4
489
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24800
12.5U
58.2

239
0.968
10.2
5740
51.8
17.1

182

25200

661
3140

10500

29.1
1900
0.83V

6678
0.678
34.3
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22600
3.4U
68.1
243
1.1 +
10.4
5630
45.8
13
182
24500
822 »
4060
11000
v 0.37
30.9
2350
0.68B
4
4468
U
38.9
462
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FLAG (%) = MISIDENTIFICATIOH

FEAE £33 = PRLs2"8HTEV

23000
6.5U
77.1
242
1.2
8.3
5410
42.2
13.7
181
24300
649
3870
10000
.0.26
26.9
2490
0.61U
1.2u
468
0.678B
37.6
485

24400
6.66U
60.9

252
1.23
11.6
B530
49.3
13.8

186

24300

601
4240

10200
0.14
35.9
2950

0.6U
1.84B

7148

1.8U
47.5
496
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15000
0.96VU
70.2

222
0.678
9.4E
5240
38.9
11.1
191
22700
620
3330
10500
0.3
23.9
1630
0.55U
2.63
4298
0.86B
28.9
424
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SAMPLE MANAGEMENT OFFICE 18:43 THURSDAY, SEPTEMBER 3, 1987 6
PREAHARD PERFORMANCE EVALUATION SAMPLE - (K025-S)
<< LABORATORY CGDE = ( F } >>
ELEMENT L ] N o P
AL 18100 P 12700 P 18000 P 16100 P 15100 P
SB 0.4U F 0.68 F 2.87U P 1.9U F 3.4U (]
AS 71.1 F 69 F 64.6 F 71 F 344 » F
BA 232 P 228 P 231 P 2158 P 232 P
BE 1.16 + P 108 P 0.892 + P 1 + P 1.4 + P
co 8.84 [ 10.7 P 8.32 P 12 P 7.1 P
CA 5100 P 5570 P 5516 [ 4770 [ 5310 P
CR 46 P 43 P 40.7 P 41 F 41.4 P R
co 12 P 14 P 13.3 P 12 P 13.1 P
cu 191 P 184 P 179 P 167 P 179 P
FE 23000 P 25700 P 22700 [ 22500 P 22500 P
P8 596 F 594 P 632 P 656 F 2710 » F
MG 3540 P 3130 P 3530 P 3050 P 3060 p
MN 12000 % P 11400 P 12300 % P 8960 P 10100 P
HG 0.28 cv 0.25 cv 0.318 cv 0.3 cv 0.31 cv
NI 25.6 P 19.8 P 25.9 p 39 [ 22.8 [
K 1860 P 1610 P 1840 P 1700 A 1700 P
SE 0.4V F 0.6B F 0.402B F 0.58 F 0.2v F
AG 4.5 P 4.8 P 3.67 P 1.98 F 0.36 P
NA 438 P 7038 p 446B P 4548 A 434B P
o TL 0.88 F 6.7B F 0.265U F 1.10 F 3.18 F
I v 31.8 P 28.8 P 32.6 P 25 P 29.2 P !
g 2N 464 P 451 P 438 P 458 P 441 P
o .
ELEMENT r] R s T 1]
]

' AL _ 13300 P 16300 ] 19600 P 19000 . P 11700 P
sB 10U P 50 F 8 + F 10.8 + P 5.10 P
AS 58.4 P 110 F 69.4 F 64.3 F 61.3 F
BA 205 P 196 p 249 P 233 P 217 P
BE 1 + P 0.66B P 1 + P 1 + P 18 P
cD 8.43 P 7.2 P 8.9 [ 11.6 P 8.2 P
CA 4980 P 4620 P 5520 P 5220 P 5640 ]
CR 34.9 P 34.9 P 54.8 P 41.8 P 33.8 ]
co 13.4 [ 13.1 P 10.9 p 10.6 P 11.1 [ ]
cu 171 P 159 P 194 P 185 P 184 P
FE 20000 P 21100 P 23800 P 27000 P 22000 p
PB 504 P 521 P 704 P 6593 F 566 F
MG 2720 P 2940 P 3820 P 3770 P 2720 p :
MN 11300 P 10500 P 10600 P 379 % P 10700 P
HG 0.2 % C 0.22 cv 0.21 cv 0.5 cv 0.3 cv
NI 33.3 P 23.5 P 32.2 P 27.5 P 22.8 P
K 1640 P 1930 A 2180 P 1890 p 1470 p
SE U F 2.2 + F 4U F 0.2u F 0.48 F
AG 3.61 P 1.28 p 2.4 P 1.88 [ 28 p
NA 458B P 483B A 7658 P 4388 P 2200 # P .
TL 2u F 0.8V F 0.6B F 0.1u F 0.4B F
v 22.1 P 28.5 P 37.4 p 17.1 P 27.3 P
ZN 420 p 448 [ 492 P 467 P 439 P

FLAG (8#) = MISIDENTIFICATIOH
F[ﬁg zu‘ = OUT_OF 80¥TROL
+) = FALSE POSIVIVE




SAMPLE MANAGEMENT OFFICE 19:02 THURSDAY, SEPTEMBER 3, 1987 6
PREAHARD PERFORMANCE EVALUATION SAMPLE - (K025-8)
<< LABORATORY CODE = ( F ) >>

ELEMENT v H X Y 4

AL 15900 P 17300 P 25532 P 15400 p 20900 P
sB 12u P 312.9 + P 2.14U p 55U P 37U F
AS 71 F 60.2 F 72.7 F 76.2 F 63.7 F
BA 214 P 173 » p 243.8 p 221 p 236 p
BE 1.6 + P 0.898 P 1.18 P 0.28 p 1 + P
o 7.9 P 8.7 P 10.8 p 10.3 P 11.8 P
CA 5080 P 5590 P 5023.7 P 5320 P 5240 P
CR 50 P 38.2 P 55.5 P 37.6 P 47.% P
co 13 P 11.9 P 16.7 P 13.5 P 12.4 p
cu 172 P 195 P 183.7 P 191 p 169 P
FE 22200 P 21000 P 26260 P 23500 P 26100 p
PB 585 P 554 P 606.6 F 674 F 558 F
MG 3210 P 3100 P 4046.1 P 3170 P 3710 P
M 9630 P 9020 P 10138 P 11200 P 11600 p
HG 0.16 , cv 0.29 cv 0.263 oV 0.2 cv 0.5 cv
NI 12 % p 27.2 P 41,2 W Pp 24.4 P 30 P
K 1660 P 1780 p 3100.7 P 1490 A 2060 p
SE 1.2u F 0.55 + F 0.81B F 2.1 + F 0.8y F
AG 6.5 » p 1.3U P 3.38 P 4.4 F 1.7 p
NA 449 P 345 P 47.9 % P 4908 P 1180 » P
T 0.7 + F 0.78 F 0.858 F . 1.6U F 1.18 F

oV 32 P 28.1 P 47.9 P 27.2 P 38 p

| ZN 426 ] 437 P 486.4 P 479 P 406 P

FLAG (#) = HISIDENTIFICATION
FEAG [3) = PRIs2™oBS1HE0E
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

WASHINGTON, D.C. 20460 L
Fel 12 1986
OFFICE OF

SOLID WASTE AND EMERGENCY RESPONSE

Dear Sir/Madam:

Please find enclosed a copy of the Performance Evaluation Sample

Data Scoring Package which covers the results of your laboratory's
performance on the inorganic pre-award samples for IFB WA-J838/3339.

~ Should you have any questions regarding these fesults, you may
contact either Gary Ward or myself at (202) 382-7906.

Sincerely,
/,.,_ Debra K. White
Project Officer

Analytical Support Branch
Hazardous Response Support Division

- Enclosure

D-965




PREAWARD PERFORMANCE EVALUATION SAMPLE DATA SCORING

Laboratory Martin Marietta Environmental Systems Page 1 of 4

IFB WA 85-J838/J839 Date 10/29/85

SUMMARY: MAXIMUM SCORE FOR SECTIONS I - V 250 Points
TOTAL SCORE FOR SECTIONS I - V 236,99~ Points
PERCENT SCORE FOR SECTIONS I - V ﬂa.s \ z / .

II.

First Sample Analysis Results (Maximum = 90 points)

A. Identifications (Maximum = 10 points) 10

1. All paraﬁeters identified (10 pts)
2. One-two parameters not identified (5 pts)
3. Over two parameters not identified (0 pts)

B. Quantitation (Maximum = 75 points)

: 67.9
Number of parameters within acceptance

windows (19) x 75/number of parameters

present in sample (21) = (67.9) pts. (Round Fractions Upward)

Parameters Outside Acceptance Window:

Parameter Reported Value(s) Acceptance Window
2= Rb 5.2 ug/L 17.3-35.5 ug/L
C. False Positive Identifications above Contract Required
Detection Limits (Maximum = 5 points) 5
1. No false positives (5 pts)

2. One-two false positives (2 pts)

3. Over two false positives (0 pts)

Second Sample Analysis Results (Maximum = 90 points)

A. Identifications (Maximum = 10 points) . 10

D-966




Laboratory Martin Marietta Environmental Systems Page 2 of &4

1. All parameters identified (10 pts)
2. One-two parameters not identified (5 pts)
3. Over two parameters not identified (0 pts)

Quantitation (Maximum = 75 points)
Number of parameters within acceptance
windows (19) x 75/number of parameters

present in sample (19) = (75) pts. (Round Fractions Upward)

False Positive Identifications above Contract Required
Detection Limits (Maximum = 5 points)

1. No false positives (5 pts)

2. One-two false positives (2 pts)

3. Over two false positives (0 pts)

III. Quality Control Requirements (Maximum = 50 points)

A.

Initial Calibration Verification (Maximum = 10 points)

1. All initial calibration verifications within acceptance

criteria (10 pts)
2. One-two outside of acceptance criteria (7 pts)
3. Three-four outside of acceptance criteria (3 pts)

4. More than four outside of acceptance criteria (0 pts)

Continuing Calibration Verification (Maximum = 10 points)

1. All coantinuing calibration verifications within acceptance
criteria (10 pts)

2. One-two outside of acceptance criteria (7 pts)
3. Three-four outside of acceptance criteria (3 pts)

4, More than four outside of acceptance criteria (0 pts)

Parameters outside of acceptance criteria: Na_

D-967
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Laboratory Martin Marietta Environmental Systems Page 3 of 4

C. Preparation Blank Results (Maximum = 10 points) 10

l. All preparation blanks below the contract required
detection limits (10 pts)

2. One-two parameters present in preparation blanks above the
contract required detection limit (5 pts)

3. More than two parameters present in preparation blanks above
the contract required detection limits (0 pts)

D. Matrix Spike Recovery (Maximum = 5 points) 2

1. All matrix spike recovery values within acceptance
criteria (5 pts)

2. One-~two matrix spike recovery values outside of acceptance
criteria (2 pts)

3., Three or more matrix spike recovery values outside of
acceptance criteria (0 pts)

Parameters outside of acceptance criteria:

Acceptance
Sample(s) Parameter(s) ZRecovery(s) Criteria
1838-5 Ag 72 72-125
E. Duplicate Precision Results (Maximum = 5 points) 5

1. All duplicate precision results within
acceptance criteria (5 pts)

2. One-two duplicate precision results outside acceptance
criteria (2 pts)

3. More than two duplicate precision results outsxde
of acceptance criteria (0 pts)

D-968




Laboratory Martin Marietta Environmental Systems Page 4 of 4

F. Laboratory Control Sample Results (Maximum = 10 points) 10
(The lab did 2 LCS.)

1. All Percent Recovery values on the LCS within acceptance
criteria (10 pts).

2. One-two Percent Recovery values outside of acceptance
criteria (7 pts).

3. Three~four Percent Recovery values outside of acceptance
criteria (3 pts).

4. More than four Percent Recovery values outside of
acceptance criteria (0 pts).

IV. Reporting and Deliverables (Maximum = 20 points)

A. Instrument detection limits determined and submitted 5
with all contract required detection limits met. (5 pts)

B. ICP linear ranges and interelement correction factors
determined and submitted. (5 pts) S

C. All contractual QC forms submitted in a substantially
complete manner. (5 pts) _ -5

D. Acceptable raw data submitted for the preaward
: analysis. (5 pts) 5

1. The sample results recorded on Form I will be used as they are
recorded. Any value rounded to a value outside of the acceptance
windows will be considered a miss.

2. The values recorded by the laboratory will be used as they are
recorded on Forms II-VII, unless the evaluator calculated value
is outside the acceptance criteria.

D-969




INORGANIC FREAUARD WA 04 JO30/J039 -

AGUEDUS SANPLE Cug/L)
. A c 0 € r ° " 1 3 K L s

PARMIETER ’
ALUNTHUN 1,217 1300 1260 1110 123 1160. 1203 1240 1200, -
ANTLNONY 5 a0 v s u 19y 100 & 2e. U 60 U 93 U <te. it i 1067-132!
ARSINIC 100.7 90 o o3 71.96 K 04. 1694 oM 06 0. 110 % 75-109
BARIUN o19 M 716 710 700 722 734, 700 746 770, M H 701 €38-790
BERPLLIUN 30.9 30 26 20 29 30. 19 K- 30 16. W MR M 30 20,4-36.-
CADRIUN 24 24 23 23 29 27. 22 24 14. oH 29 20 19.9-30.1
CALEIUN 10,350 10200 10000 9300 9643 9920. 10,700 10,600 ' B0. oM N 10, 100 0694-110:
CHRONI LN 189, 144 137 128 N 134 142, 143 110 Ti.o o® WA M 13 126-166
CoBALT 178, 176 207 194 198 192, 206 190 90, oN 200 104 169-22¢
COPPER 209, 189 207 206 173 190, 199 204 110. oH 190 197 174-216
IROM 1,260 12¢0 1310 1200 1182 11e0. 1272 1200  eM0. oK 1200 12 1082- 131,

[ Len 841 28 10 26 10.77 24. 2¢ 26 2e. a7 2 17.3-39.!

| PAGHEST UN s000 10400 9640 9700 9493 s700. »1350 10400 ©100. ¢N  Ma N 10, 100 0434~ 109
PANSRNESE 158 160 220 o 102 207 193. 181 196 100. o 210 208 173-219
PERCURY 8.9 3.9 4.0 4.7 NR N 4.3 5.1 4.3 4.2 3.0 6.0 N 1.94-6. 4
NICKEL 862 s42 661 M 028 577 o0, 640 vee 300. oH v 894 D0:3-647
POTASSTUR 11,850 M 9720 5100 16300 M 11210 %¢e0. L4137 21500 N 4800. 22,000 +H 8330 2571- 141,
SELENT .9 28 0 3" NR W a4, 20 ¥ a6 10, tar on 36 29.0-94.1
SILVER 20 200 - 1V .5 u 10 U 3.0 v t0.0IN 6.3 U <2.2> wa N 6u P
soptimn " 9,700 9660 10600 9130 ¢898 N 9630. 10,000 $930  5200. K 10,000 9720 7601- 123
THALLIUN | 70.5 W 00 R 2?7 ' 34.66 a7, é4 3 40. A K 39
VANRDI LMY 10U 50 U <233 <0.6 U 103 10.°u 30 U 6.9 U 2. NA W ou ‘o
zIne 301 200 307 266 322 200, 207 264 140. o AR 310 247-342

i ; ' \

crau g 4 ~ as 7. 34 NR W ar 33.4 T} 36 - N s 12.3-81.¢
rorm. Bur 3 1 2 2 6 ° 2 1 12 18 %
UNIDENTIFIED o ° ) o o ° o o ° . ° 0

| FALSE POSITIVES 0 0 0 o 1 o ° 0 ° o 0

Confidence Intarvals CC1) wers net sat, T
Cl ware derived frown laborastory subuil tted values. Outliers were rejected using Grubb’s Test.
Less than values (<wd U-u.luc.' estinsted values ({nl), and non-subnitted values (-3 nere not used in the calculation of the CI.
Indicates an ocutlier ;ron Grubb’s Test, :
Indicates value daternined by fMethod of Standard Addition.
Anslyzed for but not detected.
Value ues outsida the action linit. Points deducted.
Not analyzed for.

licate outside of warning linit.
Value not subnitted for this paranatar,
Indicates an estinated value. B
False posi tive aboue CROL,
Indicates the value uas eithar less than the instruvent detection 1init or the CRDL for the paresnetar.
Unidentifiead paranater present abouve the CROL.

T
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INORGAHIC PRERURRD UR 06 J830/J039
XEOUS SAHPLE Cug/L) :

N o a R ] T 1} v " ]
LAETER
I HUN 080 +% t,100 1120- 1200 1184 1498 o 1240 1100 1266 1800 +H 1174 1190 €
TINONY - K e0 U v 60 U <23 VU - 4.9 €10) 1ov So v eV £4.0) 1 v
JENIC 90 96 96 100 90.9 131 N 190 N 06 00 er .1 110 M
ton 630 N 730 763 P14 703 263 M v62 o7 733 860 o 731 740
viLion 24 29 3 36 29.0 20 31 29 29 40 M 27 20 H
i 20 23 31 N a3 2%.1 20 23 26 26 . 38 R . 27 21
crun 9,800 9000 10900 10700 9634 203 oM 9970 9420 13070 +N 12000 oM 9840 770
oniun 05 [3,] 140 183 138 137 1408 196 130 150 196 oM 191 80 oM
IMT 240 X 190 211 203 100 209 201 107 19?7 222 210 213
'PER 200 +¥ 200 208 207 106 100 19?7 216 204 QI2 K 167 ¥ 206
) 1,300 1200 1240 10600 +M 1108 90 oM t200 1240 1262 1460 +M 1129 1160 N
0 - N 18 N 26 8 U 29.3 0.7 ¢ 26 21.3 34 24 16.1 19
WESIUn 10,600 0000 X 11500 H 10600 9267 246 N 340 9360 11010 o 13400 oH 9160 9910
{GANESE 190 220 R 207 196 202 10 N 190 103 212 246 o+H 101 176
{CURY 5.2 4.9 3.1 3.9 4.0 10 + M 4.0 1.9 % 4.40 J.4 4.32 T.2 M
CKEL 610 600 620 646 953 236 +H 393 494 K 890 838 o 363 TS0 N oM
IASSIUN 2,100 o 9600 13400 10100 7046 10.3 M 9630 9600 8127 12600 10240 9790
LERIUN a3 N 38 44 32 34.1 41.0 20 M 36 60 M 12 U X 7.7 2T U oo
JVER - R 1ou 3V - JR L] <2.1 U 39 0 4] 10UV 6V 0.04 U 10 ]
arun 9,900 14,000 R 12000 9000 9663 9.7 oM 10700 10070 13200 K 14000 M 9620 10030
ALiu - X 56 Swn 49 40 60 33.8 48 43 38 64 44,3 30
AADTUN 24 30V L o v <3.t U v €2) w0 v 20 V v?.6 U So U 13 v
AC . 330 370 ¥ 304 320 .60 246 N 276 260 296 363 M 272 300
ANIDE E, 21 “0 40 1080 +M 10.9 H a1 N 42 “6 90 o 20 20 -— N
(Vo]
AL OUT 11 4 2 3 A 14 2 2 9 14 1 ]
(DENTIFIED (1] 0 ] 1 0 0 (1] 0 0 1. - 0 1
-.SE€ POSITES 0 0 0 0 0 1 ] 1) 0 0 L] 0
s’ Confidenca Intervale CCI were net set. :
2 Cl were derived frow laberastory subuittsd valuas. Outlliers were roeccﬁod veing Orubb’e Tast,
Less than values (<) U-o.luoo' estinated values C(Cud);, and non-subnltted velues (=) uare not used in the calculatien of the CI.
Indicates an outlier froem Grubb’e Tast.

Indicatas value deternined
Analyzed for but not detect
Value nas sutside the action limit.
Not analyzad fer.

Duplicate ou:ald- of narning liwnit,

53 flathod of Stenderd Additien.
@
: Points deducted.

Value not subiitted for this parsnatar.

Indicates an qstinated valua.

False positive sbove CRDL,

!ndlc.tos the value was either less than the instrument detection linit or

SCAamEyAURCWT

the CROL for the paraveter.

Unidentified paraneter prasent above the CRDL.
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UEQUS SANPLE Cug/L)

INORGRNIC PREAUARD UA 06 JB30/.039

90 %

.Y z AR B . B~ ] 0o 14 Fr GG HY 11 JJ cl1 &
RANETER
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.TINONY 32. 0 <0,2 4.0 U 60 U ov 21 0 1. U 604 o 60 U 1.3 u ®
SENIC 90.¢ <0,120 +¥ 00 10 U +H - N -~ H 3. 60.4 oH 169 oM [ 1] 70-109
.RIUN 660 0.722 +R 670 (1.} 718 733 r10, 770 37 699 630-790
RreLIUN 20 0.016 +M 24 31 29.7 20.0 28, 30.1. 2? 29 20,4-36.4
.on1un 26 0.029 22 2 23.9 23.0 23. 26.2 22 10 ¥ 19.9-30.0
Lerun 8920 9.83 oA 11109 H 10400 9070 11380 H 9700, 10200 12400 o+ K 9140 8694-11033
rROMIUN 126 0.19 o 130 109 +H 160 172.6 M 130. 146 1490 133 126-166
BALY 2B6 N 0.19 o 176 194 ¥ 19?7 232,80 K 170, 197 202 11 -160-226
PPER 194 0.196 o 103 106 193 193.0 290. o 204 196 (1.} 176-218
oN 1200 1.22 oM 1121 1200 1240 1346 ¥ 1200. 1190 1260 1070 N 1002-1310
AD 36 N <0, 1 OH 1083 o 20.1 32.1 20.1 33, » . 23.2 10 20 17.3-38.9
GNESIUN 0640 10,00 +N 9243 7950 H 9340 10330 9200, 10100 11200 K 9240 8434-10%40
HEANESE 192 0.20 oK 106 1?7 199 199.0 190, 192 211 16¢ 173-219
RCURY B6s oA - 1.93 -— N 3,32 ~= N 3.3 n 4.17 4.0 14 N 1.94-6,.40
CKEL 634 0.859 o 804 - 31 860 623,.2 860, 8594 14 543 803-647
TRSSIUM - 9900 .09 H 9303 9300 0310 -— N 9400, 12.0 +H 10300 42100 +H 2371-14169
LENIUN . 44 <0.3 oS8 39.4 2N.49 K 43.0 - M 40. 36.0 63 N 39 23.3-34.0
LVER 9.2y <0,01 to.07] 10 U 21.6 @ 10.1 0.2 VY 10U .4 9.6V N
otun 0840 10.87 o 93¢0 13000 H 9200 -= N 9300, 10340 90840 10400 7001-1283¢
ALLIUN 80 <N.28 & 31.9 L1 47.3 10.0 ¥ 93. 10U @ 22 R 63 - 23.2~69,7
NRDIUN 22 v <0.023 16 v S0 U {801 12 v 40, U S0 U 13y 12 v »
NC 316 0.296 oA 200 203 292 309.7 3%50. H 200 299 200 a47-342
AN DE ﬁ’ 26.08 - N s7.2 M 30 1.17 K 34.2 33. 37 38 24 12.5151.0
™. our ° 4 21 3 ° 2 10 2 2 ] 4 !
.mcunnw ° 3 ° t 0 0 ° 1 0 o
ALSE POSITIVES 0 0 0 0 3 0 0 1 0 0
a  Confidence Intervals CC1) mare not set.
b CIl were derived frow laberatory submitted values,

Outliers were rejectad ueing Grubb’s Teet. |
lag

Less than velyas <<nd U—uoluc-l estinated values (CH1), and nen-subnitted values €~) mere not used in the calculation of the CI,
Indicates an tlier ;ron Grubb’s Test,

Indlcates valde deternined by Hethed of Standsrd Additien.
Analyzed for but not detected,
Value was outaide the action 1init.
Not analyzed for.

Duplicate eutsida of warning 1linit,
Value not subwitied for this paraneter.

Indicates an estinated !value.

False i tiva sbove CROL. )

Indicates the velue nss either less than the instrunent detection 1init or the CROL for the paraneter,
Unidentified paraneter present above the CRDL.

Points deductad.:

ARSI I DXCWVS




RQUEOUS SANPLE Cug/L)
PARANETER '

ALUNT MU
ARTINONY
ARSENIC
BARIUN
BERYLLIUN
CRDNIUN
CALCIULN
CHRORIUN
COBALT
COPPER
IRON

LERD .
NRGHESTUN
NANSANESE
NERCURY
NICKEL
POTRSSIUN

+ SELENIUN

SILVER
sootun
THALLIUN
VAHADIUN
ZINC

CVN‘I% |

ToraL olir
UNIDENTEF1ED
FALSE PUSITIVES

re

Kot analysed for,

=
eAreSizaxCUe

Indica

Indicatas an eutlier
Indicates value detarnined b
Anslyzed for but not detacte
Value mas outside the action limit.

INORGANIC PREAHARD WA 66 JB38/0039

LL
994 K
1]
2000 *NH
4746 oH
4.7 oH
5.6 o
9920
122 K
104
203 o
1070 W
U o
1113 oM
187 K
33 oM
486 H
9250
- N
1]
10370
U oK

1}
701 o

17
3
o

Confidenca Intervals ¢CI) were net sat.

Cl wera derivad from laberstory submitted values.

Less than values <<u)"
-

U-valuas

i Y
1180 1300
60 U 1u
94.2 9
712 749
29.9 20
30.6 M 2 H
10700 10300
133 137
170 174
212 103
1100 1130
38.2 27
9040 9900
201 193
4.6 0.47 W
89?7 842
9530  C19903 W
36 39
1ou 24 U
9760 9450
42,2 39
to U 14 v
318 are
30 14
1 3
0 0
° °

on Brubb'u Test.

licate outside of warning linit.
Value net submitted for this paranstaer,
Indicates an astinated vslue.
False co-ltlv. above CROL.
es the value uas eithe
Unidentified paraneter presen

3 Hathod of Stendard Rdditien.

Polnts deducted.

00

v lass than the instrument detaction 1
t above the CROL,

/

re ) RR ss
1192 1210 1160 1320
s v 0.69 U Jo U 10V
%0 99 06 3
692 743 603 732
42 M 206 20 30
24 26 28 = 26
8726 H 10400 9340 10000
131 151 0.202 w ¥ 146
ive ie0 162 187
176 201 160 193 €
1060 M 1170 1240 1080 € W
26 8.2 oM 34 24 SH
976 10000 8930 700
1l 220 M 109 192
3.0 4.1 4.1 4.7¢
836 950 834 el
9100 10200 0910 0320
44 19 50 43 3
10 ¥ 8.7 U 2.3 9.7 0
10000 11100 90620 13700 M
47 61 66 30
40 U %.0 U 1.2 v 20 U
260 280 316 276
10 K 44 31.¢ 27.9
4 2 1 2
] ] 0 ]
0 ] o 0

Outliers uere rejected using Orubb®s Test. -
estinated values (Cul), and non-eubnitted velues ¢-

init or the CRDL for the parameter.

10600

asa ¢

20
cl

=M

10671323 |
?4-103

* 659-790

20.4-36.4
19,9-30.0
0894-11039%
126-166
160-226 -
176-2180
1002-1310
17.3-38.8
0484-10960
173-2)9 “
1.94-6 48 .
803-647 '
2571-14169 |
23,8-54.0 '

]
78601-1233%6
23.2-69.7 '

s
247-~-342

12.3-51.8 |

> sere not used in the calculation of the Cll . ?
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TNORGANHIC PRERUARD HA 86 J836/I039 ‘

AQULOUS SANPLE Cug/Ld 0 %
wWoe w e uy o uu o c1 o
PARNIETER . - e .
ALUNT NUY .. 1110 1160 1100 1238  1067-1320
ANTIONY o U ¢o v B U U .
ARSENIC o o3 02 90 93 . 786-103
BARI UN ' 696 698 713 710 €36-790
BERYLLI UM 29 29 31 31 20.4-36.4
CADNI UMY an 28 25 24 19.9-30.0
CALLIUN 9660 9520 10100 9721  ©094-11033 I
CHRONIUN 162 166 142 137 12¢-166 l ;
COBALT 202 . 210 169 189 160-226 - -
COPPER T 199 201 201 198 176-218 ’
10N 1220 12%0 1240 1247  1062-1318
LERD 26 26 26 26 17.3-35.8 |
NAGREST Uy ' 9460 9690 9443 92617" 6434-109¢0 ,
NANBANESE 211 197 201 200 173-219
RERCURY 6.7 A 5.9 0.2 U SX 0.2 U 8K 1.94-6.48
NICKEL 610 604 541 837 803-647
POTASSTUN . 9510 9490 0800 8700 2571-14169
SELENIUN 3¢ 38 <0 42 28,8-54.0 |
SILVER 0.1y 0.1V 10U 10 U *
S001 U 9810 9990 8600 €900  7801-1233¢ |
THALLIUN 39 a3 82 80  23.2-69.7
VANADIUN 80 U oo U 20 v a0 v s .
ZINC 307 308 275 2¢4 247-342 . I
cvanoe 7 14 15 %0 0 12.3-91.0
[Ve) ' .
TOTAL OUT, | o 1 1
UMIDENT 151 €D ° ° 1 1
FALSE POSITIVES 0 o ° °

Confidence Intarvals CCI) uere not set.

Cl were derivad fron 1aberatory subwitted values. Outliers were rejected using Grubb®s Test.

Lese than velues C(<wd y-u.luo-l estinated values (In1);, and non-subnitted velues C-) were not used in the calculation of the CI.
Indicates an ocutlier Ffrom Grubble Test.

Indicates value deternined flethod of Standard Additien:

Analyzad fer but not detected.

Value uas eutside the action limit. Points deducted.

Hot snalyxed for.

D-.Tueuto outside of marning Lliwit.

Value not subnitted for this parsnater.

Indicates an astinated wvalue. :

False sf tive above CROL. . . X N
Indicakes the valua was either less than the fnitrument datection 1init or the CROL for the paranaeter.
Unidentified paraneter present above the CROL.

Tco

- =
GABWS | XDXCWN



' INORGANIC PREAUARD HA 66 JB36/J639 .
SOIL SAHPLE Geg/Kgd 9% x

A [ c D [ 4 r e H J K L cl b
PARANETER |
ALUNTNUN 14,300 14000 13600 99,900+ M 200 =M 13300 20,940 14,600 16,600 NA o 19,900 603’~2m4 ll
ANTIHONY , c.iv 4V t1 $u 12.19 57 v t3o N ) <12 Na K 1.2 .
ARSENIC: 873 740 610 76 391 M 614 804 620 700 170 oM 699 461-806
BRARIUN 443 406 409 2I90+H 433 440 484 H 413 500 M NA R 444 309-480
BERYLLIUN - , 0.2 U 1 U 1.2 2.3 1) t0.36) o.2 U (0. 10) 600 ¢ NA M 1.6 a
CRDHIULN o.3 U 1 9. 1.4 9.6 14 2.9 L ) 0.1 v 1,200 oM 14 e.1 0-1%
CALCIUM 10,646 10400 9960 B59,000: 8 12209 10200 12,300 H 10,600 1,200 L] 11,600 0912-12240
CHRONIIN 31,33 16 12 le.q 105 oN 20 . 12,0 7.8 {2 NA M il.o 0-51
c0BALT 8.709 . 10U, tr.el 48 oM B8 oN te.3) 10U . e.4 7.4 12 6.1 2.7-18.2
SOPPER - 261 239 237 1300 ¥ 209 264 307 K 249 200 260 170 o . 236-296
{ROM 12,220 10700 10400 60 ,900¢H 12600 10700 14,900 M 11,700 12,000 6,000 N 14,100 770014449
.ERD 6,124 8070 4590 7160 H 4026 3420 6630 3490 8,400 - K 5&90 4016-697¢
1AGHEST UM 13,260 13000 13700  ©2,85000% 16736 13300 19,500 14,600 13, 600 HA M 16,800 122%0-17102
IANDANESE 92,010 83400 63000 439,000¢ ¥ 00706 90700 112,600 ® 96,300 62,000 63,000 68, 100 H 7ti749-103073
{ERCURY* 19.1 20 0.3 ¥ 19 NR H 17 21 54 19 18,3 9 6.1-30.3
IICKEL 20.63 17 20 127 oK% 06.3 X 30 330 +H 19- 22 NA W 14 10.7-31.9
*OTASST UM 10,049 8040 2380 B 130,000¢ M 106006 0410 9300 304,000¢ X 9,400 20 K $270 20308-123¢
SELENRIUN 0.2 U 0.6 1V io 1} NR K 23 VU 1y ENR <3 - X 7.3 . a 1
SILVER 0.3 U 44U 0.2 U 1.7 U 32.4 0 4.8 1.2) 10 <2 NR K 13.2 a
sapiun . : 3,766 3440 3370 16,1004 [36087) 3660 3600 3040 EX 3,700 3.5 o 3300 ' 3080-4410
THRLLILM 6.44 ? 4.6 5.0 7.93 ® 3.3 11 +H 3.3 6.6 NA K 2.9 ! 2.2-7.0
'ARADILN 10.0 . 10U 19 1.7 UX 80.2 o 13 10.2 1?7 22 NR o 29.?7 | . 4.7-39.1 i
ZINC 422 392 394 2000+ K 801 M “07 8503 H 373 440 NA H . 464 ' 3350-4914
o : , [ '
JOTAL OUT| ] ] 2 T 14 10 [ ] 3 2 16 2
INIDENYIFSED 0 ] 0 o . (1] (] (1] 0 o 0 o
‘ALSE "OSE_IHVES 0 ] 0 o 3 o o 1 0
& Confidence Intervals C(C1) ware not set. i .
b Cl were derived fron laboratory subuitted values. Outliers wera rejected using Orubb®s Test.
Less than values (<) U-voluo-' estinsted values (tnd), and non-subnitted values (=) mere not used in the calculation of the CI. o i
¢ Indicates an sutliar $rom Grubble Tesks '
3 Indicetes value deternined by Nathed of Standard Addl tien. P
U Anslyzed fer but not detacted. . !
R Value ues outside the sction linit. Points deducted, .
NR HRat anslyxed for. .
] Durueoto outside of uerning 1imit, . '
= Value not submittad for this paraneter. . ' ' !
[} 1Irdicates an astinated value. : ’ . |
Q@ False sl tive above CRDL. ; . .
< Indicates the value uas either leass than the tnstrunent detection 1imit or the CROL for the paraneter, i
8 Unidentified paranater present above the CROL. . . |
E Extinated va}uo dua to laboratory reported interference.




SOIL SAHPLE Crg/Kgd

QQoe

eastinated values <¢Cu))

» nd non-s

INORGANLC PRERUARD UA 06 JO!O/JO”

1032 # ©96.17 +H

<8 U 79.6
S 779 79 oH
433 53.0 o
t0.6) 5.0%
6.4 - 4.032
9890  41.0 +¥
49 10.88
72 P6.41 oM
a5e 63.47 o
T84 B 63.77 oN
8600 204 oH
12073 49.3 oM
103224  34.7 oM
16.0 3.7 K
24 16.3%
. 6892 10,226
<1.0 U 1.33
13.0 U 8.10
4106 8153 oM
4.0 2.30
20.8 47.6 N
372 00.8 oK
2 14
0 0
0 o

Nethod of Stenderd Additien.
Peintes deduated.

Unidentified paranater present above the CROL,

N ‘0
PRRANETER
ALUHT WU 23,000 M 180800 11700
ANTINONY - - N 12 V 3i1 v
RRSENIC '@, 300 760 31
BARIUN 370 H 4393 466
BERYLL] 0.60 0.?7%9 U t0.40].
CRDIIUN .. -H 0.99 U 4 v
CRLCIUN 9,900 10,700 11900
CHRORIUN M {2 20
COBALT 20 o+ s.9 U €?.3)
COPPER 234 K 1185 HeH 273
1ROM 9,600 13900 9660
LERD : 8,600 8780 6370
PAGNESTUN 37,000 +H 16000 15700
IMNGANESE 102,000 101000 97400
NERCURY - N 22 16
HICKEL 81 +K 22 (S D]
POTASSIUN 1600 K 9250 8290
SELENIUN - - N 0.99% U é.1 VU
SILVER 3,3 2.0 N 3V
soo1un 3,200 4?30 ¥ 8000 oM
THALLIUN - R 2.0 UN oM 3.4
VRANARDIUN 13 ¥ 8.9 0 (6.0)
ZINC 370 43¢ 446
TOVAL 14 3 1
© UNIDERTIFIED ] 1 0
FALSE PQSITIVES 1] )] ]
~ .
a Cogfidence Intervals CCI) were not set.
b CI were derived from lasborastory subnitted values.
‘, Less than values (<w) U-v-luo.'
¢ Indicates an outlier ;ron Grubb’s Test.
3 Indicates value daternined b
U Anslyczed for bul not detect
H Value uas eutside the action linik.
HA  NHok analyzed for.
L burlic-t. outside of marning 1imit, :
= Value net subwitted for this paranster,
(3 1Indicates sn estinated valua. .
o False si tive above CRDL, :
: Indicates tha value wes elther less than the i

21300
859.7
1410, *H
462,
6.4
12,
11400.
70,6 H
1. N
79,
13100,
8?720.
14600,
102000,
23,
38 M
. 9210
“240 @
2. 1)
3650
6.4
43.3 M
138,

L X-X-

16,050
t3.0)
711
4208
1.1
10,293
10, 100
%0
t103
267
12,130
8,003
13, 100
03,950
7
20
8?20
0.67 U
13.1
3730,
4.7
24
ar.1 o

[-X-X

Outliers uere r:toctcd using Grubb’s Tast.
nittead values €~ were not used in the calculation of the CI. i

nstrunent detection 1imit or the CRDL for the paremeter.

v

10300
18
882
440
1.4
0.03
9760
23
02 oM
273
,94¢0
5606
14300
119000 K

] CIl b

19200 € 6039-22962
1 v e

770 461-0

430 309-460

32 ¢ ®

8.2 0-13
107Q0 , 6912-12240

G 1y . Q=B .t

21 U N 2.7-19.2
202 EoNH 238-29¢

26000 oH 7703-14448

33000 ¢K 4516-6976
18900 12290-17102

OO0 EM 70749-!0§O7I.I

2990 6.1-30
30 [Ww ! 10,7-31.

0990 2036-12366

ar? v a

4 a

3560 | 3000-4410

3.3 2.2-7.0 i
13U 4.7-39.1
420 € 330-491

<

o |

1 |



INORGANIC PREAUARD UA 04 V03870839

SOIL SANPLE (ng/Kgd

4 2 AR ” cc
PARRNETER : .
ALURTHUN 22200 10476 10406 93%0 - 14200
RHTINONY - 0.1 U <39.6 0.337 V 0.303 U . 10 0
RRSENIC 666 614 830.2 207 oM - N
BARLUN 119 429 3791.0 171 oM 412
BERYLLIUN 1.33 U <0.19 [OF 5 0.70? " 1.61%
CADNI Uty t.17 ¥ - <2.9 0.6 U 0.2%2 U 8.42
CALCIUN . 10600 9266 11604 10100 9610
CHRONIUN ! 23.4 33.3 . 20 10.1 U 22.9
COoBRLY 15.3 UR 3.49 2.6 U¥ 8.03 UN €10}
COPPER a6é 246 .0 T70.2 oM 176 M are
IRON 18000 M 11890 11010.9 3930 o 9060
LEARD 5680 83014 113335 ¢N 0.303 UN: 8300
HAGNESTIUN 14900 180130 14294 10600 N . 14200
HANGANESE 96700 06307 94000 24300 +H 90000
HERCURY 19.6 ~ N 18,400 21.0 16.1
NICKEL 22.9 2.3 N 58.666 o 18.2 30,3
PATASSIUN '9610 8761 11004 36.2 H 6320
SELENIUR 0.08¢ <39 0.93? VY 0.003 U ‘8L
SILVER 23.9 2.9 {0.063) 0.23520 . - 31,9
Ssaotut 3390 3939 3?73 44.49 oA . 3240
THALLIUN 4,83 <49.8 H 4.26 0.232 usM 4.56
VANROIUN _ 11.2 ¢ 10,87 23,0 4.049 N 4.9
ZINC ‘ 484 419.9 342.66 M 204 oN 412
w
TOTAM OUT 2 3 -] 13 1
UHIDENTIFIED A 0 0 1 0
FALSEPOSITIVES 0 0 ] ] ]
~
4 Confidence Intervals CCI) were not set.
b CI were derived frow laboratory submitted valuas. Outliers were re
Less than values <) U-V.lu.l' estinated values CIn)), and non-su
¢ Indicates an outlier ‘ron Grubb’s Test,
S Indicates value deternined by Nethed of Stondard Rdditien,
U Analyzed for but not do!cctcz. :
R Value was eutside the actien limik. Pointe deducted,
HA Mot analyzed for.
" Duplicate outside of marning Linit.
- Varuc not subnitted for this paraneter.
1 Indicates an estinated value.
Q@ False sitive sbove CROL.
<
§ Unidentified paraneter present above the CROL.

' I

17330
14.47
-— M
439.94
249 ¢
4,59
10362
10.44
10.02
298.47
13847
4673
16133
-— N
-— M
21.69
-~ K
- N
3.854 y
- K
B.6?
22.%90
B24.17 N

» O

g:ct.d using Grubb’s Tast.

8220
13700
81600

13.4
10
10300 +M
36 £
24
3190
<16 E
<9 €

399

10
13400 ¥
1.4 W
16
<4240
3.0
14
123

JJ

14000
(9.6)
606

446
[0.62]
2.9
10400
7.1
£10)
271
10700
6220
19900
96400
19
23

2200 N

11
1.9 u
3750,
7.3 K

o

ftted values (=) uere not used in the calculation of the CI,

Indicates the velue was elther lass then the instrument detection 1init or the CROL for the paraneter,

! 'vJ x

CI b

6039-22962

8
ssitpos |
389-400

a
0-19
9912-12240
0-81
. 2.7-18,2
230-29%6
77063-14448
“1316-6976
12250~17102
3749103073
6.1-30.3
10.7-31.08
2038-1236¢
-

8
3000-H410
2.2-2.0 \
4.'“3'.‘
330-491




SOIL SANPLE Crg/Kgd

|
INORGANIC PREAUARD UA 86 JB38/J039

KK Ly nn NR 00 rP Qa RR ss
PARANETER
ALUNE HU 14760 14030 10900 84 U oo 16000 13120 19200 11300 11932
ANT1NONY 1.7 v 22.2 11 v 0.4 U 1 VU 0.6% u 69 9.6 UN
ARSENIC : 778 18000 «H 603 sey 4660 740 r28 611 701
BARIUN 463 1090 oK 096 oM 794 o <24 411 431 403 412
BERYLLIUM, 0.6 v <1 €2.3) 1.0U 3.6 . 1.1 o0.?73 o.08 U
cROMITUN - - 2.6 ] 13.0 €o.21) 0.293 2.6 (0,83 14 0.74 U
CALCIU 11430 10618 9600 9340 12400 H 10100 10300 %210 9934
CHROMI UM 20 4 64.0 M 99 H 40.0 6.6 22 B9 M 20 £
cosALY 3.0 . Uus i0v CiT) H 6.0 UM 0.8 8.7 11 te.e]
COPPER 208 249 276 496 oM aKr- a2r H 264 241 241
TROM 11190 10602 10100 14 U oM 13700 10060 120600 8000 0622
LERD 6166 33 oM 85010 P470 M 0990 6700 8300 6220 6100
HAGHE ST UN . 13400 16040 W 13000 13200 19100 ¥ 19160 13600 12600 12627
HONGANESE P760 oK 960200 o 81600 1.0 U oM 000 3700 92900 82600 %0614
NERCURY 24.1 81000 oM 3.9 N 3.0 N 3.0 M 21.6 1v 3T H 18.0
WICKEL 21 1?7 23.6 36 U N 20.3 1¢ 21 34 o 17.4
POTASSILN 8120 0960 7710 33300 oM 9120 7360 93¢0 6060 7060
SELENIUN 0.3 296 @ 10 UE 4.0 U 0. U 1.0 €0, 16] v . [0.601
SILVER ., 0.03 133 @ 12.6 249 V 2.0V 29 1€ 8.7 12 N
So001UNn 3900 3900 4200 C4490) 4100 3600 3860 3400 3440
vhaLLIon : 0.8 UsKH U o 2.72 11 oM £4.¢1 3 4.3 3.1 4.4
VARNOI UN 27 U 33.6 C16) 19.9 12 11 2? 7.2
ZINC 409 346 M 437 722 +M © 444 389 431 373 337 K
Tora. our 2 10 3 13 1 0 1
UNIDENTIFIED 1 1 0 4 0 0 4] ] 0
FALSE POSngS 0 2 ) 0 4] 0 1] 0

a Conf e Intervals CC1> mere not set.
b C1 @« derived fron laboratory subuitted values. Outliers were rejected using Orubb’s Test,

oanelizExcue

Less then values (<n>; U-voluoo' estinsted values (fnl), and non~subii tted values ¢~) ware not used in the calculation of the CI. !
r

Indicates an ocutliar on Orubb’es Taest,

Indicates velue deternined 53 Hethod of Standard Additien.
Anslyzed for buk rot datected.

Velua uas eutside the action liwit. Peints deduated.

Nok anslyzed for.

Durllc.tc outside of warning 1iwit.

Value not subritted for this paraneter.

Indicates an estinated value,

Faloe i ¢tive above CRDL,

Indicates the velue nas sither lass than the instrument detection Sirl & or the CROL for the paraneter,
Unidentified paranater present above the CRDL, ) ) .

uu Cl b

!
17400 4039-22962

€1.13 W ®
703 » 441-006
439 389-400
0.249 V 'y
€0.36) M 0-18
10600 0912-12248
13 0-81
4.9 U K a.r-;g.zg.-
are 235-296
12700 T768-14448
7420 S K 4aB16-697¢
18000  12230-17102
92900 7TD749-10307%
17.6 ¢.1-30.3
14 10.7-3%1.8
$330 aoso-’ 366
0.4 UM sk
8-' ] a
85710 +#  3000-4410
8.2 N 2.2-7.0
3] 4.7-39.
394 380-491



Lass then vslues ¢
Indicates an ocutlier

Anplyzed fer but not
VQ{
Kot anslyzed for.

ue not subndi tted ¢

" Indicates an estiuate

False co-lthn above
Indicae

eAanl i x28xcue.

U-valuas
,‘ron Grubb

detected,
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< % ' UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
d; WASHINGTON, D.C. 20460

JN 11087

OFFICE OF
SOL!D WASTE AND EMERGENCY RESPONSE

To: Laboratories Participating in Pre-Award Performance
Evaluation Samples for IFB's WA 87-J005

Dear Participant:
Enclosed are copies of your score sheet for the pre-award
"Performance Evaluation Samples" for IFB's WA 87-J005 and the

acceptance windows.

The acceptable score for performance on those samples is 830

points.
If you wish to have a debriefing, please contact Larry Butler
at EMSL-LV.
Sincerely,
¢
| e T
Joan F. Fisk
National Organics Program Manager
—_— Enclosure

cc: Larry Butler, EMSL-LV

D-980



WP-1333C

VOA ONLY
PREAWARD PERFORMANCE EVALUATION SAMPLE DATA SCORING

Laboratory _Martin Marietta Environmental Systems (MMES) #18

IFB Volatiles only Joos~ ‘Date ___4-7-87
SUMMARY:
I. Identification 150 points 150 points
for water for soil
a. Total number of I pts. deducted 6 : 3.5
Water Soil
b. pts. awarded for I 144 146.5
II. Quantification
a. Total number of II pts deducted 0 0
b. pts. awarded for II 150 150
Total points awarded for I and II, water and soil 591 out of
600 pts.
III. Quality Control 300 pts.
a. Total number of III pts. deducted 0
b. pts. awarded for III | 300 out of
300 pts
IV. Reporting/Deliverables 100 pts.
a. Total number of IV pts. deducted 0
b. pts. awarded for IV : 100 out of
100 pts
V. Score
a. Total number of I, II, IXI, and IV pts. awarded 991 out of
1000 pts.
b. Total pts. awarded 991 out of
' 1000 pts
VI. ©Number of days late 0
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IMPORTANT: 1) Points deducted will not exceed the maximum possible number of

points.
I. 1Identification (150 points for water sample; 150 points for soil samples.
A. Target Compound List (TCL) identification (Water Water Soil

Sample = 100 pts. max.; Soil Sample = 100 pts. max.).

Number of compounds not identified ( 0/0 ) X 100 pts.
(Number of compounds in study ( 8/8 )/10
= (_0/0 ) pts. ded. 0 0

B. TCL false positives (Water Sample = 30 pts. max.;
Soil Sample = 30 pts. max.)

Number of TCL false positives ( 0/0 ) X 3 points =
(_0/0 ) points deducted 0 0

C. Tentatively Identified Compounds (TIC) identification
(Water Sample = 10 pts. max.; Soil Sample = 10 pts. max.)

Number of compounds not identified ( 3/1 ) X 10 pts.
Number of compounds in study (_6/4 )
= (5/2.5) pts. ded. S 2.5

D. TIC false positives (Water Sample = 10 pts. max.;
Soil Sample = 10 pts. max.)

Number of TIC false positives ( 1/1 ) X 1 point = _
(_1/1 ) points deducted 1 1

Total number of I pts. deducted 6 3.5

II. Quantification of the TCL (150 points for water sample; 150 points for
soil sample)

A. TCL quantification include V0A
(Water Sample = 150 pts. max.; Soil Sample = 150 pts. max.)

Number of compounds not within criteria ( 0/0 ) x 150 pts
Number of compounds in study ( 8/8 )/5
= (_0/0 ) pts. ded. 0 0

Total number of II pts deducted 0 0
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III. Quality Control (300 points) . .

A. Instrument Quality Control (150 points) Number of
pts deducted

1. Tuning (50 points)
b. BFB (50 pts. max.)

1. For any BFB performance tune analyzed separately or
added to reagent water with any critical ions abundance
ratios outside criteria deduct a maximum of 25 points.
(Critical key ions are: 95, 96, 174, 175 176, 177.) 0

2. For any BFB performance tune analyzed separately or
added to reagent water with any non-critical ions abund-
ance ratios outside criteria deduct 2 roints for each to
a maximum of 25 points. (Non-critical key ions are: 50,
.75, 173.) ' 0

3. Failure to perform a BFB tune at the 12-hour
frequency, deduct a maximum of 50 pts. 0

2. 1Initial Calibration (50 points)

a. For initial calibration data for VOA with
System Performance Check Compound (SPCC) average
relative response factor (RRF) less than 0.300
(less than 0.250 for Bromoform) (25 Pts. max.)

# compounds not within criteria, both fractions ( 0
Total number of compounds, include both fractions ( 10 )
X 25 pts = (_0_ ) pts. ded. 0

b. For initial calibration data for VOA with
Calibration Check Compound (CCC) percent relative
standard deviation greater than 30%, (25 pts. max.)

#_compounds not within criteria, both fractions ( O )
Total number of compounds, include both fractions ( 12 )
X 25 pts. = (_0 ) pts. ded. 0

¢c. Failure to perform initial calibration will result in
the deduction of all the Quality Control points, which
equals 300. 0
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3.

Number of

Pts.

Deducted

Continuing Calibration (50 points)

a. For continuing calibration data for -VOA with
System Performance Check Compound (SPCC) average relative
response factor (RRF) less than 0.300
(less than 0.250 for Bromoform). (25 pts. max.)

#_compounds not within criteria, both fractions (0 )
Total number of compounds, include both fractions ( 10 )
X 25 pts. = (__0 ) pts. ded.

b. For continuing calibration data for VOA with
Calibration Check Compound (CCC) percent relative standard
deviation greater than 25% (25 pts. max.)

## _compounds not within criteria, both fractions ( 0 )
Total number of compounds, include both fractions (12 )
X 25 pts. = (__ 0 ) pts. ded.

c. Failure to perform continuing calibration will result in
the deduction of all the continuing calibration points,
which equals 50 points. -

Sample/Method Quality Control (150 points)

Surrogate Spike recovery (60 points) NOTE: Do not
include Method Blanks.

a. VOA (60 pts. max.)
Number of surrogate compounds not within criteria (0 )

Total number of VOA surrogate compounds (_12 ),
X 60 pts. = (_ 0 ) pts. deducted

Method Blank Analyses (60 points)

Failure to perform the method blank analysis for any of the
fractions will result in the deduction of 60 points.

a. VOA surrogate recovery (30 pts. max.)
Number of surrogate compounds not within criteria ( 0 )

Total number of VOA surrogate compounds ( 6 )
X 30 pts. = (__0_ ) pts. deducted.
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IV.

Number of
Pts. Deducted

b. VOA method blank contamination (30 pts. max.).

If one or more TCL compounds are detected in the method

blank above the contract required quantitation limit

(5X the CRQL for methylene chloride, acetone, toluene,

and 2-butanone) deduct the maximum points, 30. 0
Matrix Spike/Matrix Spike Duplicate (30 points)
a. Utilization of the wrong spiking concentration in one or

more of the fractions will result in the deduction of 30

points. NR
b. Failure to perform matrix spike or matrix spike

duplicate analysis will result in the deduction of

30 points. NR

Total number of III pts. deducted 0

Reporting and Deliverables (100 points)
BFB (25 points max)
1. Mass listing and bar graph output submitted for each

instrument and for every 12-hour period samples were.

analyzed. Deduct 25 points for any BFB violation. 0
RICs, Chromatograms, quantitation reports, and system print-
outs (25 pts. max.)
1. Deduct 25 points if any of the required deliverables are

not submitted in accordance with the statement of work. 0
Mass spectra (25 pts. max.)
1. Deduct 25 points if any of the required deliverables are

not submitted in accordance with the Statement of Work. 0

Contractual Forms (25 pts. max.)

1. Deduct 25 points if any of the required deliverables

are not submitted in accordance with the Statement of Work.

Total number of IV pts. deducted
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PRERWARD SAMPLE RESILTS
IFB WA-87-Jeea/5

SOORE OUT OF 1eed/FINAL SCORE

{4/38/87)

SCORE OUT OF S20/QUANT & ID ONLY

(4/35/87)

THED. ACCEPTANCE
AAEDUS MATRIX CONC, WINDOWS
ANALYTE ug/L LOWER  UPPER
1, 1-DICH ORDETHANE 5@ 37.3 - be.9
CHLOROFORM 7R 58.7- 79.3
TETRACH.OROETHENE 70 4.6 - T79.9
ETHYLBENIENE 6 46.1 - 723
TIC
{-CH OROPENTANE 72
ETHYLCYCLOHEXANE 81
HEPTRLDEHYDE g2*

THED. ACCEPTANCE
SOLID MATRIX CONC.  WINDOWS
ANALYTE un/kgLOWER  LPPER

TRANS-1, 2-DICHLORIETHONE
DIBROMOCHLOROMETHRAE

TOLLENE
0-XYLENE

FLUOROBENZENE
CYCLDHEXYL CHLORIDE

D-986

M28 2628 - 459
1788 337 - 1789
3825 1260 - 4238
1375 668 - 2228

264



VOA ONLY

WP-1333C

PREAWARD PERFORMANCE EVALUATION SAMPLE DATA SCORING

Laboratory Martin Marietta Environmental Systems (MMES) #18

IFB Volatiles only Date 4-7-87
SUMMARY:
I. Identification 150 points 150 points
: for water for soil
8. Total number of I pts. deducted 6 3.5
Water Soil
b. pts. awarded for I 144 146.5
II. Quantification
a. Total number of II pts deducted 0 0
b. pts. awarded for II 150 150
Total points awarded for I and II, water and soil 591 out of
' 600 pts.
III. Quality Control 300 pts.
a. Total number of III pts. deducted 0
b. rts. awarded for III 300 out of
300 pts
IV. Reporting/Deliverables 100 pts.
a. Total number of IV pts. deducted 0
b. pts. awarded for IV 100 out of
100 pts
V. Score
a. Total number of I, II, III, and IV pts. awarded 991 out of
1000 pts.
b. Total pts. awarded 991 out of
1000 pts
VI. Number of days late 0
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IMPORTANT: 1) Points deducted will not exceed the maximm possible number of
points.

I. Identification (150 points for water sample; 150 points for soil samples.

A. Target Compound List (TCL) identification (Water Water Soil
Sample = 100 pts. max.; Soil Sample = 100 pts. max.).

Number of compounds not identified ( 0/0 ) X 100 pts.
(Number of compounds in study ( 8/8 )/10
= (_0/0 ) pts. ded. 0 0

B. TCL false positives (Water Sample = 30 pts. max.;
Soil Sample = 30 pts. max.)

Number of TCL false positives (_0/0 ) X 3 points =
(_0/0 ) points deducted _ S 0 0

C. Tentatively Identified Compounds (TIC) identification
(Water Sample = 10 pts. max.; Soil Sample = 10 pts. max.)

Number of compounds not identified ( 3/1 ) X 10 pts
Number of compounds in study (_6/4 _6/4 ) _
= (5/2.5) pts. ded. 5 2.5

D. TIC false positives (Water Sample = 10 pts. max. ;
Soil Sample = 10 pts. max.)

Number of TIC false positives (_1/1 ) X 1 point =
(_1/1 ) points deducted 1 1

Total number of I pts. deducted 6 3.5

II. Quantification of the TCL (150 points for water sample; 150 points for
soil sample)

A. TCL quantification include VOA
(Water Sample = 150 pts. max.; Soil Sample = 150 pts. max.)

Number of compounds not within criteria ( 0/0 ) x 150 pts
Number of compounds in study (_8/8 )/S
= (_0/0 ) pts. ded. : 0 0

Total number of II pts deducted 0 0
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III. Quality Control (300 points)

A. Instrument Quality Control (150 points) Number of
pts deducted

1. Tuning (50 points)
b. BFB (50 pts. max.)

1. For any BFB performance tune analyzed separately or
added to reagent water with any critical ions abundance
ratios outside criteria deduct a maximm of 25 points.
(Critical key ions are: 95, 96, 174, 175 176, 177.) 0

2. For any BFB performance tune analyzed separately or
added to reagent water with any non-critical ions abund-
ance ratios outside criteria deduct 2 points for each to
a maximum of 25 points. (Non-critical key ions are: 50,
75, 173.) | 0

3. Failure to perform a BFB tune at the 12-hour
frequency, deduct a maximum of 50 pts. 0

2. 1Initial Calibration (50 points)

a. For initial calibration data for VOA with
System Performance Check Compound (SPCC) average
relative response factor (RRF) less than 0.300
(less than 0.250 for Bromoform) (25 pts. max.)

# compounds not within criteria, both fractions ( 0 )
Total number of compounds, include both fractions {10 )
X 25 pts = (_0 ) pts. ded. 0

b. For initial calibration data for VOA with
Calibration Check Compound (CCC) percent relative
standard deviation greater than 30%, (25 Pts. max.)

# compounds not within criteria, both fractions ( 0 )
Total number of compounds, include both fractions (12 )
X 25 pts. = (__O0 ) pts. ded. 0

¢c. Failure to perform initial calibration will result in
the deduction of all the Quality Control points, which
equals 300. 0
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Number of
Pts. Deducted

Continuing Calibration (50 points)

For continuing calibration data for VOA with

System Performance Check Compound (SPCC) average relative
response factor (RRF) less than 0.300

(less than 0.250 for Bromoform). (25 pts. max.)

# compounds not within criteria, both fractions ( 0 )
Total number of compounds, include both fractions ( 10 )
X 25 pts. = (__ 0O ) pts. ded. 0

For continuing calibration data for VOA with
Calibration Check Compound (CCC) percent relative standard
deviation greater than 25% (25 pts. max.)

# compounds not within criteria, both fractions ( 0 )
Total number of compounds, include both fractions ( 12 )
X 25 pts. = (_ 0O ) pts. ded. N 0

Failure to perform continuing calibration will result in
the deduction of all the continuing calibration points,
which equals 50 points. 0

Sample/Method Quality Control (150 points)

Surrogate Spike recovery (60 points) NOTE: Do not
include Method Blanks.

a.

VOA (60 pts. max.)

Number of surrogate compounds not within criteria ( 0 )
Total number of VOA surrogate compounds ( 12 ).

X 60 pts. = (__0 ) pts. deducted 0

Method Blank Analyses (60 points)

Failure to perform the method blank analysis for any of the
fractions will result in the deduction of 60 points.

a.

VOA surrogate recovery (30 pis. max.)

Number of surrogate compounds not within criteria ( 0 )
Total number of VOA surrogate compounds (__6 )
X 30 pts. = (_ 0 ) pts. deducted. : 0
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Number of "I.

Pts. Deducted
b. VOA method blank contamination (30 pts. max.).

If one or more TCL compounds are detected in the method

blank above the contract required quantitation limit

(5X the CRQL for methylene chloride, acetone, toluene,

and 2-butanone) deduct the maximum points, 30. 0

Matrix Spike/Matrix Spike Duplicate (30 pointsg)

a. Utilization of the wrong spiking concentration in one or
more of the fractions will result in the deduction of 30
points.

i

b. Failure to perform matrix spike or matrix spike
duplicate analysis will result in the deduction of
30 points. NR

Total number of III pts. deducted 0

Reporting and Deliverables (100 points)
BFB (25 points max)

1. Mass listing and bar graph output submitted for each
instrument and for every 12-hour period samples were
analyzed. Deduct 25 points for any BFB violation. 0

RICs, Chromatograms, quantitation reports, and system print-
outs (25 pts. max.)

1. Deduct 25 points if any of the required deliverables are
not submitted in accordance with the statement of work. 0

Mass spectra (25 pts. max.)

1. Deduct 25 points if any of the required deliverables are
not submitted in accordance with the Statement of Work. 0

Contractual Forms (25 pts. max.)

1. Deduct 25 points if any of the required deliverables
are not submitted in accordance with the Statement of Work. 0

Total number of IV pts. deducted 0
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COMMENTS

‘ III.A.2 A separate initial 5-point calibration was submitted for the low
water and medium soil volatiles.

D-992
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Flate of Florida

OFFICE OF LABORATORY SERVICES
This is to Certify That

Versar, Inc.

ESM Operations

9200 Rumsey Road
Columbia, MD 21045-1934

has complied cwith Florida Administralive Code seclion 710D-47. 400/b¢
examinalion of enviionmental water {bl/oawng
Me 0/ o Me arameters General

Metals, Nutrients, Demands, Extractable Organics, General
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Characteristics Basic Environmental Laboratory********************************
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32237.

EFFECTIVE December 11, 1987 through June 30, 1988

1987 - 1988
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. No: 87132 Eldert C. Hartwig, Jr., Sc.D., M.P.H.

Non-Transferable Laboratory Services Administrator
~ Office of Laboratory Services
' HRS Form 1697, Mar 87
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TWIN TOWERS OFFICE BUILDING
2600 BLAIR STONE ROAD
TALLAHASSEE, FLORIDA 32301-8241

STATE OF FLORIDA

DEPARTMENT OF ENVIRONMENTAL REGULATION

BOB GRAHAM
GOVERNOR

VICTORIA J. TSCHINKEL
SECRETARY

v ”'(Z‘lf{

Rec

LAB ID: EL144 Water * Chemistry * Quality Assurance
Performance Evaluation Samples *
Volatile Organics * Study F025

July 23, 1985

MR JOSEPH ARLAUSKAS

LAB SUPERVISOR

ANALYTICAL CHEMISTRY LAB
MARTIN MARIETTA ENV SYSTEMS
9200 RUMSEY RD

COLUMBIA MD 21045

Dear Mr. Arlauskas:

Enclosed are the attachments which summarize the results of the Florida
Department of Environmental Regulation Statewide Chemistry Laboratory Quality
Assurance Program PERFORMANCE EVALUATION STUDY: TFO025 - VOLATILE ORGANICS.

1. TABLE
2. STATISTICAL SUMMARY

The TABLE lists by LAB ID number each laboratory which received VOLATILE
ORGANICS - F025 samples and each result received prior to the due date.

The STATISTICAL SUMMARY shows the mean, the EXPECTED value, the standard
deviation, the confidence intervals and the percent relative standard deviation
for each concentration, and the Treatment of Data wherein terms are defined.

If there are any questions or comments concerning this Study - F025 or this
Quality Assurance Program, please call Jack Merritt at 904/487~-2571 or write.

Sincerely,

Do A Pn

Jack Merritt
Chemistry Section

JM:ac

Enclosures
cc: File Reference: T.10.B.8.dd D-994

Protecting Florido and Your Ounlit At 1 ifa




FLORIDA DEPARTMENT OF ENIVRONMENTAL REGULATION
ENVIRONMENTAL CHEMISTRY LABORATORY
PERFORMANCE EVALUATIQON

VOLATILE ORGANICS
STUDY Fa25 =

APRIL 1985
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APRIL 1983

FLORIDA DEPARTMENT OF ENVIRONMENMNTAL REGULATION
ENVIRONMENTAL CHEMISTRY LABORATORY
PERFORMANCE EVALUATION

VOLATILE ORGANICS ANALYSIS STUDY - FOQ02S5 .
LAB ID Bromodichloromethane Bromoform

(1) (2) €1) <(2)

ug/l ug/1 uqg/l ug/l
ELOO! 1.82 6.1 2.09 7.38
ELO0O03 S.1 = 16.1 = 7.7 = 28.4 »
ELOQY 2.30 = 8.14 3.18 9.01
ELOLO ———— ———— ———— cme-
ELO12 1.3 4.1 1.4 2.9 =
ELO13 0.401 ~ 5.3%57 2.06 §.91
ELO17 1.21 §.356 1.43 $.97
ELO13 1.33 3$.39 2.04 §.00
ELO20 1.83 $.a8 2.00 6.73
ELO23 2.0 6.3 2.3 7.7
ELO024 1.43 6.74 2.24 .12
ELQ24 ———— cn—- ———— —m——
EL033 1.4 §.4 2.3 7.3
ELQ3Y 1.4 $.4 1.8 5.0
EL044 0.91 4.37 1.43 7.78
ELQ48 1.7 S.46 2.2 §.4
ELOSO 1.3 4.7 1.4 $.2
ELQS4 1.0 4.2 1.3 $.4
ELOSS ———— ———— ———— .———
ELOSA ———— ———— ———— ————
ELOS2 9.463 x 19.8 = §.45 = 16.2 =
ELO73 - e ———- -———-
ELO07% cm—- c——- ———— -
ELO78 1.5 5.8 2.3 §.7
EL087? 1.0 4.2 2.9 9.7
gELo4s 1.4 7.0 2.2 8.5
ELOQaY 2.0 8.1 2.9 9.2
ELO9%0 1.4 .4 2.2 5.9
ELO0?4 Q.9 4.9 2.0 6.3
EL094 12.3 = 15.8 «» 3.08 9.88
EL103 m——- --—— ———— -
EL10Q8 0.32 = 1.8 = 0.38 = 2.0 =
EL113 1.4 6.4 2.0 7.8
ELI1S 1.8 7.1 2.3 3.4
EL114 ———— ———— .- -
EL118 2.138 .20 -ND # 2.95 »
EL120 1.8 6.8 g = Q =
EL121 ———— ———— ———— ———-
EL12S ———— ———— ———— ————
EL127 ———— - ———— . ————
EL128 1.4 $.8 1.8 7.0
EL131t ———— ———— ———— ————
EL134 1.46 30.99 x 2.4 15.79 »
EL13S _——— ——-- ———- ————
EL134 1.4 6.0 2.1 7.2
EL1233 2.9 10 = 1.3 8.4
ELL13Y - —— ———— -———— ———-
EL140 13 = 139 = {10 » (10 =
EL143 4.43 = 15.3 ~» 1.44 ?.62
EL144 2 b -ND » §
Mean 1.51179 $.93837 _ 2.07483 7.310138
Expectad
Value 1.5 $.93 2.18 7.43

.--I---.-----.I-Iﬂ-.ﬂI--.---I----------I.I--..II-..--II---.-.-.-.
~-~- Denctes missing daDP+996

b Denotes 'axtreme’ statistical outlier

LR Denotes outside 99% contlidence interval

» Denotes unusable data



APRIL 1983
FLORIDA DEPARTMENT QF ENVIRONMENTAL REGULATIOM
ENVIRONMENTAL CHEMISTRY LABORATORY
PERFORMANCE EVALUATION
VOLATILE ORGANICS ANALYSIS STUDY - FO023

Statistical Summary

( Concentration in miecrograms per liter )

Parameter: Bromoedichloromethane (1) (2)
Number of values used : 28.0 . ze.0

Mean Recovery 1.51179 $.938S7
Expected.Value : 1.3 $.93

Standard Deviation : .3404°9 1.009¢98 ‘
95% Confidence Interval : .843424 - 2.17515 3.9%90t1 - 7.9181:3
9% Contgdence Interval .63332 - 2.39Q:s 3.33282 - 8.54431
Percant Relative Std. Dev. : 22.5224 17.0071
2EZ=xE=aIIAT2TIISRINSTATISCSSOSCITSAITISIISSSIASCSATSSSSTSIZISISSSISSSSISS=======
Parameter: Bromoform (1) (2)
;;;;;:-;;-;alues'used } ;;T;------- | -;;T; ------

Mean Recovery : 2.07483 7.31055

Expectad Value : .2.18 | 7.43

Standard Deviation : .5000°97 1.39508

3% Conf{idence Interval 1.09464 - 3.033502 4.576 - 10.0447
99% Confidence Interval .784576 - 3.363038 3.711065 - 10.90Q%97
Percent Relative Std. Dev. 24.1031 19.08346




APRIL 1983

FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION
ENVIRONMENTAL CHEMISTRY LABORATORY
PERFORMANCE EVALUATION

VOLATILE ORGCANICS ANALYSIS STUDY - F023-
LAB D Carcbon Tetrachloride Chlioroform

1) €2) (1) (2)

ug/1 ug/1 ug/! ug/l
ELQO1 2.08 7.82 8.9 31.49
ELOOQ3 3.8 = 11.7 = 9.2 18.4
ELOO? 2.70%x ‘13.08 = 13.351 = 45.124
ELO10 ———— ———— c—aa- ————-
ELO12 2.2 §.2 §.0 18
ELO13 1.37 S.80 8.87 32.9
ELO17? 1.468 10.0 12.4 $4.3 »
ELO18 1.95 §.49 9.350 29.44
ELO20 1.87 4.90 8.70 27.3
ELO23 1.9 8.4 9.2 37.2
ELO024 1.461 7.351 10.4 27.9
ELO2S§ ~——— - ———- -
ELO033 1.7 7.9 10 3s
ELG39 1.8 7.0 7.2 8.2
ELQ44 1.49 7.20 8.7 37.8
ELO0438 2.2 7.3 11.0 43 .4
ELOSO 1.8 4.8 7.8 23.9
ELOSY 1.4 $.3 9.3 24.4
ELO0Sé -———— ——-- ———- ——--
ELOSS -———— -———— - ————
ELO042 8.60 = 13.8 = 17.6 = 34.8
ELO7S ———— ———- - ————
ELO074 -———— ———— 13 33
ELQ78 1.7 6.0 9.1 33
ELO08? 3.3 « 13.6 =« 13.9 = 491 .7
ELO8S 1.9 7.1 8.4 37.9
ELOS? 2.3 11.9 = 11.2 41.0
ELO9%Q 1.8 §.7 9.1 33
ELO?4 1.7 §.8 3.8 32
ELO?4 q9.48 = 7.99 12.1 42 .6
EL103 ———— ———— - ————
EL108 0.34 ~« 1.7 = 2.0 = 8.2 =«
EL113 1.9 8.0 8.7 30.8
EL11S 2.4 9.3 11.4 38.3
EL116 -———- -———- ———— - ~——
EL118 1.34 3.40 8.10 26 .4
EL120 3.9 = 13.9 « 10.8 $8.46 =
EL121 - o ———— ————
EL12S -———— ———- ———— .-
EL127 ce—- ———— ———— -———
EL128 1.9 7.3 8.3 27.4
EL131 ———— ———— ———— ————
EL134 2.18 22.40 13.0 32.34
EL133 -——— ————— ———— ————
EL13§ 2.0 7.8 7.3 33
EL138 1.4 7.2 7.8 29
EL139 ———— ———- -_——- ———-
EL140 58 3 = 19354 = 469 =
EL143 0.82 = 3.65 2 §.99 28.1
EL144 2 é ] 27
Mean 1.853 7.1773 - 9.38 32 .7494
Expected
Valuae 1.95 7.8 9.0 32.25%

tE A B R ERREEREREREEESEESEEFEEFNFEEFREE] = = EXNONAXIESIIESNANE AN S S S E N ASERNENANERERSR
-———— Denotes missing datk-gga

b Denotes ‘extreme® statistical outlier

x Denotes outside 99% contfidence intecval

» Denotes unusable data




APRIL 1988S
FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION
ENVIRONMENTAL CHEMISTRY LABORATORY
PERFORMANCE EVALUATION
VOLATILE ORGANICS ANALYSIS STUDY - FO025

Statistical Summary

( Concentration in micrograms per liter )

Parameter: Carbon Tetrachloride 1) (2)
Number of values used : 28.0 260

Mean Recovery : 1.8S55 7.1773

Expected Value : 1.93 7.3

Standard Deviation : .321841 1.270352 ‘
95% Confidence Interval 1.22419 - 2.48s581 - 4.68709 - 9.667S2
99% Confidence Interval 1.02445 - 2.4885353 3.89937 - 10 .4552
Percent Raelative étd. Dev. : 17.3499 17.70179

¥ EIETT=AIISTI=ITIIITISITTIVSRACSSASTCIRISIISSCIIITRISIASSSSSScossocsmss==
Parameter: Chloroform (1) (2)
&Z;;;;-;;-;alues used ;;T; -------- ;;T; ------

Mean Recovery : 9.38 32.7494

Expgcted Value : 9.0 ‘ 32.25

Standard Deviagtion 1.7444°9 §.30437

93% Confidence Interval : $.9608 - 12.7992 20.3923 -~ 4%.10S9
?9% Confidence Interval : 4.87922 - 13.88038 16.4841 - 49 .0147
Percent Ralative Std. Dev. : 18.598  19.23504




APRIL 19883

FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION
ENVIRONMENTAL CHEMISTRY LABORATORY
PERFORMANCE EVALUATION

VOLATILE ORGCANICS ANALYSIS STUDY -~ FO025

LAB ID 1,2-Dichlorocethane Dibromochloromethane
(1) () L) «2)
ug/! ug/1 ug/! ug/1l

ELQO! 1.49 11.97 2.02 7.99

EL0O3 4.5 » 21.2 3.5 = 13.1 =

ELQOY 2.40 = 26.3 » 2.43 10.33

ELOLO ————- ———— ———- ,———

ELOt2 1.3 19 1.4 3.9 =

ELO13 0.291 = 17.8 2.04 8.14

ELO17 1.79 17.2 2.32 3.03

ELO18 1.43 16.13 3.43 8.03

ELO20 3.76 = 17.8 5.00 8.20

ELO22 1.3 21.1¢ 2.7 9.2

ELO024 2.37 = 16.7 2.31 7.38

ELO02S ———— ———— ———— -

ELO033 1.3 18 2.4 9.0 -

ELQ39 1.2 15.9 1.4 7.5

EL04S 1.77 18.1 1.03 3.883

ELO0438 1.3 20.0 2.1 7.9

ELO0SO 1.4 14.0 1.4 5.9

ELO0S4 1.4 3.0 = 1.6 4.3

ELQSS ———— ———— ———— c——-

ELOSS ———— ———— EE R c———

ELO042 .34 = $.97 = 11.1 22.4 =

ELO7S ———— ———— ———— ———-

ELO074 ————- 24 ———— ————

ELQ?78 1.8 19 2.3 8.0

EL08? Q.9xx 21.2 2.4 11.3

ELO88 2.6 = 23.0 2.2 1271 »

ELO3? 2.3 = 24.2 1.4 12.0

ELQY?Q 1.6 18 2.1 7.4

ELO?4 1.6 18 1.4 §.7

ELOYS 1.39 17.0 2.37 ?.39

EL103 cm—— ———— ———— ————

EL108 -ND » -ND #» 0.34 2.7 =

EL113 1.8 14.4 2.0 8.1

EL11S 3.0 = 22.9 2.3 ?.6 |

EL11¢ ———— ———— - ———— |

EL118 2.75 »* 15.5 2.42 6.83 |

EL120 2.5 = 28.6 = 2.4 10.4

EL121 ———— ————- - c———

EL123 ———— ———— ———— -

ELL127 ———— ———— ~—-- ca—-

EL128 1.7 15.8 1.8 7.3

EL131t ———— - ———— ————

EL134 q9.44 = 23.97 3.42 19.91 =

ELL13S ———— - v——— ————

EL13¢ 1.8 14 2.1 8.0

EL138 1.4 19 2.3 12

EL139 c——— ———— ————— ————

EL140 (10 #» 37 = 43 = 21

EL143 1.45 10.4 4.03 18.2 =

EL144 1.3 13.7 -ND » 3

Mean 1.50182 18.2312 2.12 8.17821

Expected

Value 1.3 16.465 1.95 8.03

.------------I---------.--I---...---'-.---.I-.--------I--I-----II

-~~~ Denotes missing dxtb_looo

L4 Denotes ‘extreme’' statistical outlier
xw Denotes outsida 99% confidenca intecval
» Denotes unusable data



APRIL 19859
FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION
ENVIRONMENTAL CHEMISTRY LABORATORY
PERFORMANCE EVALUATION
VOLATILE ORGANICS ANALYSIS STUDY - FO2ZS

Statistical Summary

( Concentration in micrograms per liter )

Parameter: 1,2-D§ch10toethane (1) (2)
Number of values used : 22.0 aie

Mean Recovery 1.50182 18.2313

Expacted Valua : 1.5 18§.63

Standard Deviation : .207494 3.35813

9S% Confidence Intarval : 1.093513 - 1.90851 11.6494 - 23.3132
?9% Confidence Intarval : .96&484 - 2.03713 9.86732 - 26.8%952
Percent Relative Std. Dav. : 13.8142 18.41§6

22 S === SSS2S3S=ZSSS2S3I33TISITSSTITASTTSRSRSISSSSIISTSCSSSoSSmsS=SS=SSco=
Parameter: Dibromochloromethane (1) (2)
Numbar of values used : 22.0 280

Mean Racovery 2.12 ' 8.17821

Expected Value : | 1.93 _ 8.03

Standard Deviation : .427911 1.875¢

93% Confidence Intaerval 1.28129 - 2.9%87 4.502094 - 11.8544
99% Confidence Interval 1.018599 - 3.22401 -3.33916 - 13.0173
Percent Relative Std. Dev. 20.1845s 22.9341
Z=3®3=S==SSS=SSSISTSSSSS==SSSSSSSXTEZSSSS3ITISSTSSSSSSSSS=ssss=======




APRIL 1983

FLORIDA DEPARTMENT OF ENVIRONMENTAL REGCULATION
ENVIRONMENTAL CHEMISTRY LABORATORY
PERFORMANCE EVALUATION

VOLATILE ORGANICS ANALYSI!IS STUDY - FQ2S
LAB 1ID Tetrachloroethene 1,1,1-Trichloroethane
1) (2) (1) (2)
ug/l ug/1l ug/1 ug/l
ELQO1! 1.23 4.49 1.00 9.238
ELOO3 S.0 = 12.8 = 3.3 = 13.4
ELOQY 1.32 §.94 1.9 = 21.50 =
ELO1O ———— ———— ——— ————
ELO12 0.92 3.3 0.48 7.3
ELO13 1.23 4.32 1.11 9.40
ELO1? 1.50 3.9¢ 1.13 12.°9
ELO018 1.03 3.83 1.20 9.88
ELO020 1.18 4.79 1.09 10.5
ELO023 1.3 5.0 1.1 12.8
ELO024 0.93 3.44 0.99 ?.71
ELOZS ———- - co-- ————
ELQ33 1.2 1.4 0.97 11
ELG3? 1.2 4.2 1.2 9.2
ELO046 .97 3.97 1.18 12.2
EL043 1.2 3.4 1.2 11.6
ELO0SO 1.2 5.4 0.9 9.2
ELO0S4 1.0 3.9 0.7 8.1
ELO0S4 ———— ———— c—m- ————
ELOSS ———— ———— ———— -——-
ELQ42 §.43 = 14.4 = 3.75 = 16.7 =
ELQ?S ———— ———— c——— ————
ELO76 ———— c——— ———— 17 =
ELO78 1.1 4.3 1.3 13
ELO8? 1.0 6.2 2.8 = 18.8 =
ELOS&S8 1.0 1.8 1.0 14.4
ELO08? 1.7xx 4.6 1.4 1.2 =
ELOY0 1.1 9.7 1.4 12
ELOY4 1.4 4.8 1.2 11
ELQY?4 0.77 .89 1.1 = 10.1
EL103 ———— ———— ———— ————
EL108 Q.14 » 0.1 = 0.446 = .3.8 =
EL113 1.4 4.0 1.1 10.3
EL11S 1.8 = 6.2 1.8 » 13.3
ELI114 ———- - - -———-
EL118 1.08 3.21 1.22 ?.76
EL120 0 = s$.a 1.4 = 15.4
EL121 ———— ———— ———— ————
EL12S ———— ———— ———— ————
EL127 c——— ———— ———— [P
EL123 1.9 « 5.2 1.1 11.2
EL131 ce—- ———— ———— ————
EL134 §.14 = 26.38 = 2.59 = 28.75 =
EL13S ———— ———— ———— ————
EL134 1.2 4.8 1.6 9.5
EL138 0.84 S.1 1.1 11
EL13Y ———— ————— ———— ————
EL140 3g = 12 = 47 = 3§ =
EL143 0.82 4.469 J.11 = 10.2.
EL144 1.3 9.2 3 11
Mean 1.14784 q9.6%29 1.09333 10.9941
Expeacted
Value 1.2 .63 1.03 10.73

----..I.--------.------D-_TUOZI-.--------I--.a--a------------n---

Denotes missing data

= Denotes ‘extreme’ statistical outlier
L Denotes outside 99% confidence interval
» Denotes :

unusable data




APRIL 198eS

FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION
ENVIRONMENTAL CHEMISTRY LABORATORY
PERFORMANCE EVALUATION

VOLATILE ORGANICS ANALYSIS STUDY - F025%
, -

Statistical Summary

( Concentration in micrograms per liter )

Parameter: Tetrachloroethene (1) (2)
Number of valuss used 280 3.0

Mean Recovery : 1.14786 - 4.6929

Ezpected Value : 1.2 4.4659%

Standard Deviation : .212801 ' .883448 .
95% Confidence Interval : 2730767 - 1.%56495% 2.96134 - 6.3244¢
?9% Confidence Interval .398831 - 1.469488 2.49136 - §6.9722
Percant Relative Std. Dev. - 18.539 18.8252
.=================================================================
Parameter: 1,1,1-Trichloroethane (1) ' (2)
Nimbe: of values used : za0 290

Mean Reco?ery : 1.09333 ©10.9941

Ezpacted Value - f.OS 10.73

Standard Deviation : .17398¢ 1.88454

93% Contidance Interval : .748401 - 1 .4382¢ ?7.2965 - 14.469138
99% Confidence Interval .639289 - 1.54738 6.12485 - 15 .8614
Percent Relativae Std. Dev. 16.0963 17.189%




APRIL 1985

FLORIDA DEPARTMENT OF ENVIRONMENTAL RECULATION
ENVIRONMENTAL CHEMISTRY LABORATORY
PERFORMANCE EVALUATION

VOLATILE QRGANICS ANALYSIS

thene

STUDY - FO02S3

153.8 =
§.98
18.3 =

8.2

17.21 =

LAB ID Trichloroe
(1)
ug/!

ELQO1! 2.22

ELQOO3 9.8 =

ELQOY 2.90

ELO1LO ————

ELQ12 1.4

ELQ13 2.39

ELO17? 1.49

ELO18 1.90

ELOQ20 2.23

ELG23 2.4

ELO024 2.03

ELO024 ——-——

ELO033 2.3

EL0JY 2.2

ELO044 2.03

ELQ43 3.3 =

ELOSO 2.3

ELOS4 3.9 »

ELO0SS ————

EL0SS ————

ELO0é2 6.30 =

ELO07S ————

ELO074 ————

ELO78 2.1

ELQ87 2.9

ELOQ8S 1.9

ELQ8Y 3.1

ELQ9?0 2.3

ELO?4 2.1

ELQ?4 2,31

EL103 -

EL108 Q.24 =

EL113 2.8

EL11S 4.0 =

EL114§ ————

EL118 2.01

EL120 4.1 »

EL121 ————

EL12S cmm-

EL127 ————

BL128 2.1

EL131 ————

EL134 3.57 =

EL13S ————

EL134 2.1

EL138 2.1

EL139 ————

EL140 asg =

EL143 0.84 =

EL144 2.3

Mean 2.23731

Expected

Value 2.18

4.945834

9.0

Denotes
Denotes
Denotes
Denotes

missing daga

‘extreme’ sStatistical
outside 99% confldencae
unveable data

outlier
interval




APRIL 1985
FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION
ENVIRONMENTAL CHEMISTRY LABORATORY
PERFORMANCE EVALUATION
VOLATILE ORGANICS ANALYSIS STUDY - FO025S

Statistical Summary

( Concentration in micrograms per liter )

Parameter: Trichloroethene (1) (2)
;;;;;;-;;-;alues used : ;;T; ------- K -;;T; ------

Mean Recovery : 2.23731 _ 8.9438¢

Expegted Value : 2.18 . 7.0

Standard Deviation : .39049%97 1.70444

93% Confidence Interval : '1.47154 - 3.00307 3.60476 - 12.287
99% Confidence Interval 1.22931 - 3.24531 4.54788 - 13.3438
Percent Relative Std. Dev. : 17.46238 19.0531
SE=S=SSSss3z=3sz33=as=3IT==x=a=3cuassassczsSssazsazsszsssssss=s==oo

D-1005




Treatment of Data

1.

For a particular sample, the EXPECTED VALUE C was taken as that
concentration which the fully diluted sample as prepared for analysis
wauld be if the chemical(s) and D.I. water used to prepare the
solution in the ampul were pure and that concentration was made up
accurately. However, this value was not verified by external
laboratories doing multiple analyses; thus, it cannot be said ta be
the '"true value'.

The EXPECTED value C was used to omit Extreme Statistical Outliers,
i.e., outside of range (CT+ 2 <x; < C * 1.5),

The Mean and Standard Deviation were calculated as:

' n n_
D D
x = ji=]1 and s = i=1
n - n -1

The Confidence Intervals were computed as:

x # 1.96 * 3 - - - 95% Confidence Interval, and
X + 2.58 * 8 = = - 99% Confidence Interval.

Percent Relative Standard Deviation:

s * 100

X

Statistical sets of data with less than six sample points (results)
are not considered to yield useful information., Therefore, only the
mean and the number of results used to generate that mean are
presented when less than six results were inside of the range used to
omit Extreme Statistical Outliers.

D-1006



STATE OF FLORIDA

DEPARTMENT OF ENVIRONMENTAL REGULATICN

BOB GRAHAM
GOVERNOR

TWIN TOWERS OFFICE BUILDING
. 2600 BLAIR STONE ROAD
TALLAHASSEE, FLORIDA 32301-8241 VICTORIA J. TSCHINKEL

SECRETARY

August 12, 1985

MR JOSEPH ARLAUSKAS
SUPERVISOR

MARTIN MARIETTA ENV SYS
ANALYTICAL CHEMISTRY LAB
9200 RUMSEY RD

COLUMBIA MD 21045

Dear Mr. Arlauskas:

In respomnse to your telecom request to receive an
update of the Martin Marietta Environmental Systems
Analytical Chemiistry Lab in Columbia, Maryland, please
see below.’

The above-mentioned laboratory has satisfactorily per-
formed the Volatile Organics Performance Evaluation
Tests, STUDY FO25 and is approved for that category;
the laboratory has requested participation in other
categories - Trace Metals, Minerals, Pesticides, PCB's,
Total Cyanide and Priority Pollutants, but has not yet
had the opportunity to participate in these categories
as these categories have not been sent out by the
Florida Department of Environmental Regulation State-
wide Environmental Chemistry Laboratory Quality Assur-
ance Program since this laboratory requested to
participate. '

If there are questions regarding the above, please
write or call Jack Merritt at 904/487-2571.

Slncerely,

" S

Jack Merritt

JM:ac

D-1007

Protectina Florida and Your Ouality of Life




TWIN TOWERS OFFICE BUILDING
2600 BLAIR STONE ROAD
TALLAHASSEE, FLORIDA 32301-8241

STATE OF FLORIDA

DEPARTMENT OF ENVIRONMENTAL REGULATION

BOB GRAHAM
GOVERNOR

VICTORIA J. TSCHINKEL
SECRETARY

December 20, 1985

LAB ID: EL144 Water * Chemistry Section * Quality
Assurance * Laboratory Performance
Evaluation * Results and Summary
Statistics * Cyanide * F029 *

MR JOSEPH ARLAUSKAS
SUPERVISOR

MARTIN MARIETTA ENV SYS
ANALYTICAL CHEMISTRY LAB
9200 RUMSEY RD

COLUMBIA, MD 21045

Dear Mr. Arlauskas:

Enclosed are the attachments which summarize the results of the Florida
Department of Environmental Regulation Statewide Chemistry Laboratory Quality
Assurance Program PERFORMANCE EVALUATION STUDY F029, CYANIDE:

1. TABLE
2. STATISTICAL SUMMARY

The TABLE lists by LAB ID number each laboratory which received CYANIDE, FO029
samples and each result received prior to the due date.

The STATISTICAL SUMMARY shows the mean, the EXPECTED value for each
concentration. The standard deviation, the confidence intervals and the
percent relative standard deviation for each concentration is given where six
or more results were submitted. The Treatment of Data, wherein terms are
defined, is presented on the last page. .

If there are any questions or comments concerning this Study-F029 or this
Quality Assurance Program, please call Jack Merritt at 904/487-2571 or write.

Sincerely, - .

Jack Merritt
Chemistry Section

JM/ac
Enclosures
cc: File Reference: T.10.B.8.33.

D-1008

Protecting Florida and Your Quality of Life




FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION
ENVIRONMENTAL CHEMISTRY LABORATORY
PERFORMANCE EVALUATION

CYANTIDE ANALYSIS
STUDY F029

NOVEMBER 1985

D-1009




Page

1 of 4

1985

NOVEMBER

FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION

ENVIRONMENTAL CHEMISTRY LABORATORY

P

CYANIDE SAMPLE ANALYSIS

Denotes
Denotes
Denotes
Denotes

ERFORMANCE EVALUATION

TOT CYANIDE

STUDY FO29

outside 99% confidence

unusable data

D-1010

LAB ID

(1) (2)

ug/1 ug/1
ELOO1 ———— ————
ELOO3 109 327
ELOQY® ———— ————
ELO12 ———— ————
ELO13 -———- —_———-
ELO14 231, 514,
ELO1L14 144 271
ELOL? 207 391
ELO18 151 949 x-
ELO20 180 349
ELO022 ———— -———-
ELO23 183 432
ELO24 189 397
ELO27 ———— —_————
ELO33 140 530
EL034 170.3 ' ————
ELO39 216.0 480.46
ELO48 215. 4146 .
EL049 Q. -————
ELOSO 2354 556
ELOS4 210 430
ELO0Sé 200 440
ELOSS -———- ————
ELO0&2 198, 355.
ELO48 ———— -
ELO074 150 300
ELO78 350 =x ‘ 580
EL084 —_———— ————
EL087 145 340
ELOS88 220 440
Mean 188.713 410.149
Eazpected
Valye 200 410

======================================;—-===============
missing data
‘extreme' statistical outlier

interval




Page 2 of 4

NOVEMEER 1985

FLORIDA DEPARTMENT QF ENVIRONMENTAL REGULATION

ENVIRONMENTAL CHEMISTRY LABORATORY
PERFORMANCE EVALUATION

CYANIDE SAMPLE ANALYSIS

LAB ID TAT CYANIDE
(1) (2)
ug/1 ug/l
ELOQ8? 240 4853
ELO94 172 383
ELO?4 -———— -———-
ELO97 120 400
EL103 ———— ————
EL10S ———— ————
EL104 192 373
EL108 144 3438
EL110 148 35S
EL113 203 404
EL11S 211 381
EL120 2246 472
EL121 194 409
EL123 329 6§91 x
EL124§ 200 380
EL127 162 402
EL129 202 479
EL130 140 320
EL13S 27.3 % 10.0 x
EL138 156 351
EL13°9 ——— ————
EL141 180 373
EL142 278.81 415.92
EL144 200 30—
EL1S0  ==== e
EL152 ———— —————
EL1S4 248 472
Mean 188.713 410.149
Expacted
Value 200 410
L 2 F R E R E S FEEEEEEEEEEEREEEEEEEEEEEEEEEEEE S ST
-=--~ Denotes missing data

x Denotes 'extreme'’ statistical outlier

x % Denotes outside 99% confidence intarval

# Denotes unusable data

D-1011

STUDY - F029




Page 3 of 4 , NOVEMBER 198S

FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION
ENVIRONMENTAL CHEMISTRY LABORATORY
PERFORMANCE EVALUATION
CYANIDE SAMPLE ANALYSIS STUDY -~ FO02°9

Statistical Summary

( Concentration in micrograms per liter )

ZEZSCZT3=3IATIFTITTSSANSSIRASSITARAZIAVSISSOSSIISISTSSSSSISSSSSosSss=ss==
Parameter : TOT CYANIDE(1) TOT CYANIDE(2)
;;;;;:-;;-;alues used : _ ;;—-------- -;; --------

Mean Recovery : 188.713 410.149

Expected Value : . 200.0 410.0

Standard Deviation : ) 38.9375S 49 .8978

?3% Confidencg Interval 112.387 - 265.407 273.149 - 547 .14°7
99% Confidence Interval : 88.2031 - 289.224 229.813 - 590.4853
Percent Relative Std. Dev. : 20.6437 ' 17.042
Z==2==3=3233535233233I3ITSSATTITSTIMSITINBIISIAISISTISISSSISTISSSSS=sSs=S====

D-1012



Treatment of Data

1'

Fcr a particular sample, the EXPECTED VALUE C wzs taken as that
concentration which the fully diluted sample as prepared for analysis
would be if the chemical(s) and D.I. water used to prepare the
solution in the ampul were pure and that concentration was made up
accurately. However, this value was not verified by externmal
laboratories doing multiple analyses; thus, it cannot be said to be
the 'true value'.

The EXPECTED value C was used to omit Extreme Statistical Outliers,
i.e., outside of range (C + 2 <xj £ C * 1.5).

The Mean and Standard Deviation were calculated as:

n n 2
S
x =1i=1  and ¢ =/ i=l
u n -1

The Confidence Intervals were computed as:

x + 1.96 * 3 - - - 95Z Confidence Interval, and
X +2.58 * g - - - 99% Confidence Interval.
Percent Relative Standard Deviation:

s * 100

x

Statistical sets of data with less than six sample points (results)
are not considered to yield useful information. Therefore, only the
mean and the number of results used to generate that mean are

presented when less than six results were inside of the range used to
omit Extreme Statistical Outliers.

L e




TA

‘ \i\/ STATE OF FLORIDA

g DEPARTMENT OF ENVIRONMENTAL REGULATION

80B GRAHAM
TWIN TOWERS OFFICE BUILDING GOVERNOR
2600 BLAIR STONE ROAD

TALLAHASSEE, FLORIDA 32301-8241 VICTORIA J. TSCHINKEL

SECRETARY

July 10, 1986

LAB ID: EL144 Water * Chemistry Section * Quality
Assurance * Laboratory Performance
Evaluation * Results and Summary
Statistics * TRACE METALS ANALYSES *
FO31 *

MR JOSEPH ARLAUSKAS
SUPERVISOR

MARTIN MARIETTA ENV SYS
ANALYTICAL CHEMISTRY LAB
9200 RUMSEY RD -
COLUMBIA, MD 21045

Dear Mr. Arlauskas:
Enclosed are the attachments which summarize the results of the Florida

‘ Department of Environmental Regulation Statewide Chemistry Laboratory Quality
Assurance Program PERFORMANCE EVALUATION STUDY FO3l1, TRACE METALS:

1. TABLE
- 2. STATISTICAL SUMMARY

The TABLE lists by LAB ID number each laboratory which received TRACE METALS
ANALYSES, F031 samples and each result received prior to the due date.

The STATISTICAL SUMMARY shows the mean and the EXPECTED value for each
concentration. The standard deviation, the confidence intervals and the
percent relative standard deviation for each concentration are also given. The
Treatment of Data, wherein terms are defined, is presented on the last page.

If there are any questions or comments concerning this Study-F031 or this
Quality Assurance Program, please call Jack Merritt at 904/487-2571 or write.

Sincerely, .
:fa-Cchéé ;3%knv®;%§?

Jack Merritt
Chemistry Section

M/ ac
Enclosures
cc: File Reference: T.10.B.8.1ll1.

D-1014

Protecting Florida and Your Quality of Life
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FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION
ENVIRONMENTAL CHEMISTRY LABORATORY
PERFORMANCE

TRACE METALS

LAB 1D

Expected
Value

ALUMINUM

1040
1085.

1060

1120
980

1034
1060

973

1030

1074

710

901
741
782
8Qs8
740
770

690
7943
740
724
592
748
731.0
810.
887

732
720
720
843
a0y
826
810

770.344

8153

EVALUATION

STUDY

ARSENIC

(-]
[ ]
o H Hon

??7.7
87.9
77.7
80.04
946

a8

97

85.0
85.3
93

88.3
100
87
835.0
?1.3
82.96
73.3%

86.4517

84.1

MAY 1986

Fo3t

451 .0
495.
4352
451
600
440
430
474
449
448

483 .239

448

- 2 R FEFEERETSEFYFPFREEEFEEEEEREEFE PR ME-RRFEREREEFREEFEELEEREELERLEERESER ]

-=--~- ,Denotes missing data

® Denotes

'extreme’

statistical outlier

LA Denotes outside 99% confidence intesrval
» Denotes unusable dJlil
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FLORIDA DEPARTMENT OF ENV
ENVIRONMENTAL CHEMI

MAY 1984

IRONMENTAL RECULATION
STRY LABORATORY

PERFORMANCE EVALUATION

TRACE METALS

STUDY - ro31

LAB ID ALUMINUM ARSENIC

(1) (2) (1) (& ]

ug/L ug/L ug/L ug/L
ELOB8S 900 6350 87 328
ELO89 910 610 96 St18
ELO90 10354 766 93.4 613
ELO94 1040 ago 49 . 92x 314
ELO9¢ 1120 892 90.5 432
ELO97 1100 800 90 Sso
EL103 1098 815 L] ] 497
EL104 ———— ———— 100 338
EL10S 1040 810 90 s580
EL10¢ 1100 890 93.0 444
EL107 ———— cea- 84 424
EL108 883 4354 118.462» 4460.6
EL110 749%x 834 78.4 420
EL111 ———— - ———— —m—-
EL113 1068 80s 8s 494
ELI1S 1100 8so 77.9 460
117 1000 728 24 = 640
EL120 1110 ai10 87.3 454
EL121 9%2 892 86.7 S4%4
EL123 1140 S00w= 30 » 158 =
EL12¢ 1040 754 83 491
EL127 89s 633 94.8 443
EL12Y9 974 767 846.4 443
EL130 1090 820 cm—- -
EL133 ———— ———— ———— ———-
EL134 913 1440 = 81.0 447
EL13% 33.7% «x 10.7 = $.0 » 25.0 =
EL13¢ 281.8 = 198.6 » 233 » 439
EL13? ———— ———— ———— ————
EL138 1120 816 93.4 500
EL139 ———— c——— —e—— -
EL141 941 763 79 413
EL142 1008 850.0 95.33 $55.3
EL14¢ 1030 788 8s . 455
EL14S ———- ———— 73.4 442
EL144 1000 50082 ———- ————-
EL148 990 740 63.6 429.
EL130 - ———— ———— ————
EL1S1 488xx 440 110 . 690n=
EL1S2 1110 704 82.1 404
EL1S4 1040 770 84 470
EL140 ———— ~——— 6 = 80
EL141 1130 891 81.9 330
EL142 ———— ~———- 81.7 527
EL144 1082 79% - ————
Mean 1024.71 770.344 86.431? 483 .223¢9
Ezpected
Value 1074 8183 84.1 448

e E R LR ELEEREEEREERREL ER'EFEEE FEFFEFERPE

MABE ABLSSTIITIEISIANERIRIRINES

-==-=- Denotes missing data
* Denotes ‘extreme’ statistical outlier
** Denotes outside 99% confidence intacvil
» Denotes unusable data D-1017 e ¢

s i tiveay

HS TN
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MAY 19846

FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION
ENVIRONMENTAL CHEMISTRY LABORATORY
PERFORMANCE EVALUATION

TRACE METALS

Statistical Summary

STUDY - Fo031

( Concentration in micrograms per liter )

=======-=='==ﬂ==’:ﬂ::ﬂBﬂ==H.H=-=88:.:‘83”--===-ﬂ--===’==:=I&I=-”

Parameter
;;;;:;-;;-;alucs used
Mean Recovery
Ezpected Value
Standard Deviation

93% Cop!idence Interval

99% Confidence Interval

ALUMINUM(1)
1024.71
1074.0
96 ..0719
836 .41 -

1213.01

776.846 - 1272.58

ALUMINUM(2)

770.344

815.0

88.0844

597.699 - 942.9°9

$43.086 - 997.602

Percent Relative Std. Dev. 9.373551 11.4344
====-."-'===.==-=B=='========-=======ﬂ===8==’=-‘-==8=-8--=-ﬂ:::..’.::
==========a=====|=|=a===|=====|=========s===u=======a=-‘a===a=n=a:a-a:

Number of values used
Mean Recovery

Expected Value

Standard Deviation

95% Confidence Intaerval

99% Confidence Intaerval

Percent Relative Std. Dev.

ARSENIC (1)

84.1

10.16358
§68.5267 - 106.377
6§0.2239 - 112.679

11.759

ARSENIC (2)

483.239

4468.0

- 68.0754

349.811 - 616.687

307.6035 - 658.874

14.08723

==========================’==:=='-ﬂ:=a’::'—:;a'—"—“3====-=’==’===-=======

D-1018
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FLORIDA DEPARTMENT OF ENVIRONMENTAL RECULATION
ENVIRONMENTAL CHEMISTRY LABORATORY
PERFORMANCE EVALUATION

TRACE METALS STUDY -~ FO031

LAB ID BERYLLIUM CADMIUM

(1) (2) (1) (2

ug/L ug/L ug/L ug/L
ELOO1 ———— ———— 393 104
ELOO3 112 834 371.8 92.4
ELQO? 104 9053 388 90.1
ELO1O 137 842 530.xx 121 . »x
ELO12 113 920 39S 92
ELO13 1582 1490 * 326 93.1
ELO14 109 920 322 92
ELO1§ ———— ——— ———- ———-
ELO17? 114 998 404 92.5%
ELO18 ———- ———— 11.7? 102.8
ELOL? ———— ———- 370 90
ELO020 96 830 363 83
ELO21 ———— ———— ~——— ————
ELO23 103 1030 N 3468 8¢
ELO024 107 920 389 92.0
ELO2S ———— ————- 38z. 86 .7
ELO028 124 1000 428 93.2
ELO30 116 1010 39¢ : 93.7
ELO032 -———— ———— 411 8?7
EL033 94 908 89 = 3949 =»
ELO38 ———— ———— 398 94.3
ELO3Y 111 944 as? 99.9
ELO042 ———— ———— 398. 90.7
ELO4S c———- -——— 3462 7?6
ELO04¢ 138 992 as2 720 =
ELO048 110.6 10346 379.0 121.7x%x»
ELO49 108 960 390 90
ELOSO 104 897 378 92.8
ELO0S4 110 914 3ss . 92
ELOSS ———— ———— 2838 33.4 =
EL0SS ———— - ———— ————
ELOSS ———— ———- ca—- ———-
EL042 117.0 1010. 350.0 77.0
ELOS4 -———— ———— 392 . [ 1]
ELO4S ———— 780. c—e- —————
ELO04S ———— - 43S 113
ELO4? ———— ———— 394 78
ELO0?70 117 981 398 90.9
ELO07?72 ———— ———— ———— . c———
ELO76 130 1100 340 80
ELO078 130 1000 3%0 88
ELO079 133 683nan 292 78.0
ELO81 303 = 930 5.0 = 8.8 =
EL083 ———— ———— 422 101
ELOB4 ———— ————— 410 92
ELOS8S - - ————— c———
Maan 114.704 942.031 386 .437 : 92.1427
Expected
Value 111 %1 ’ 391 90.4

L E-E E I EEEERESEFEEEELEEERPREFRFERELIEEEFFNFFFLFNEILEFLII SRS EREES IS EE RN
===~ Denotes missing data

" Denotes ‘extreme’ statistical outlier

** Denotes outside 99% cpnfipdence interval

L] Denotes unusable data
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T

LAB ID

of 23

FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION
ENVIRONMENTAL CHEMISTRY LABORATORY

PERFORMANCE EVALUATION

RACE METALS

BERYLLIUM

120
114

112
113
110
130
400.0 =~

110
111
108.4
112

?30

3TUDY

CADMIUM

MAY

FO031

128=»
?0.4
81.4
89.8
846.3
83
33.0 »
80.5
91.9
?1
92.93
87
89.0

Expact
Value

114.706

ed
111

942.031

951

"386.437

371

92.1427

90 .4

Denotes missing data

L
nx
“

Denotes ‘'extreme’

Denotes outside 99% confidance

statistical

Denotes unusable dal21020

outlier
interval

1986
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FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION
ENVIRONMENTAL CHEMISTRY LABORATORY
PERFORMANCE EVALUATION

TRACE METALS STUDY - FO031

Statistical Summary

( Concentration in micrograms per liter )

Number of values used
Mean Recovery

Expected Valua

Standard Deviation

3% Confidence Interval

99% Confidence Interval

Percant Relative Std. Dev.

BERYLLIUM(1)

114.706

111.0

12.3332

90.1411 - 139.271

82.3706 - 147.042

10.9243

==8=338BﬂIB.:B====B‘—'SH.=8.=;=ﬁﬂ'—====='=lﬂ.ﬂ=-===-.==-=-=ﬂ'=

BERYLLIU”(Z)
942.031

931.0

83.0123
779.327 - 1104.74
727.86 - 11%56.2

8.81208

P R R R R R 2t s T 2 2 s R I E Y E R SR XS SRS SRR

========ﬂ========H===='-lB===-3==H='&-‘S'—l'ﬂ==ﬂ‘-ﬂ-==-’--aa=-ﬂtﬂﬂﬂ-ﬂ'-B

Parameter
;;;;;;-;;-;alues used
Mean Recovery
Expected Valuae
Standard Deviation

95% Confidence Interval

99% Confidence Interval

Percent Relative Std. Dev.

CADMIUM (1)
384.437
391.0
38.4653
311.043 - 4461.829
287 .197 - 485 .478

9.95384

CADMIUM (2)
92.1427

90.4

10.2878
71.9783% - 112.307
63.6001 - 118.485

11.16351

====a===ar.:-a:==n=.u:a.asaasu:aa'zz:Iaaaaaa...a::a.:::-.a---a.-.uaa:

D-1021
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FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION
ENVIRONMENTAL CHEMISTRY LABORATORY

S

TRACE METALS

LAB 1ID CHROMIUM
1)
ug/L

ELOO1 73

ELO0O03 68.9

ELOOQ? $1.7

ELOLO 77.7

ELO12 Sé

ELOL3 3.492 =*

ELO14 446 .2

ELOLS ————

ELO17 $3.4

ELO18 4 .88

ELO1? 0

ELO020 630 *

ELO21 -————

ELO23 73

ELO24 ‘s8.0

ELO2S 5.7

ELO28 72.4

EL030 $9.4

ELO032 S9

EL033 &9

ELO38 $6.2

ELO039 54.4

ELO42 ?71.3

ELO4S 33

ELO044 1.2

ELO048 104.4 ~»

ELO4Y? 64

ELOSO 68.0

ELOSA4 84

ELOSS §0.2

ELOSS ————

ELOSS ————

ELOS2 80.0

ELQO44 ————

ELO6S 65.0

ELQSS ?7

ELO&Y -————

ELO70 66 .8

ELO072 69

ELO76 S0

ELO78 45

ELO079 §3.9

ELOS1? 61.9

ELO83 §8.1

ELO0B84 72

ELO8S ———-

Mean 64.8247

Expected

Value 6.2

PERFORMANCE EVALUATION

MAY 1986

STUDY - FO031

COBALT

?210.13°9

9214

718
755.0
740
833
759
692

733.4467 -

762

293

300
273
398 .x%xx
287
300
384
312
304
296
302.°9
280
336
307
234

315.0

306.
319

303

aa:aa:a-aaaaaua-:a-=u-=aa-:=a=.=.-|;|-::-.—uaa-aaaa:---a--:aau::a-:

-———- Denotes missing data

hd Denot

es 'extreme'’

. Denotes unusable data

gtatistical outlier

*® Denotes outside 79P9-cloplpdence interval
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FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION
ENVIRONMENTAL CHEMISTRY LABORATORY
PERFORMANCE EVALUATION

TRACE METALS STUDY - F031

LAB 1ID CHROMIUM COBALT

(1) 2) 1) 2)

ug/L ug/L ug/L ugqg/L
ELO88 78 913 768 243
ELOS8Y 83 938 730 260
ELOY%0 82 847 732 289
ELO94 2.7 840 730 280
EL09%4 69.8 938 8os 288
ELO097 70 930 720 290
EL103 71 1030 73S 278
EL104 71 800 ——e- -————
EL10S 43 1014 43422 171nx%
EL10§ 72 1014 847 3st
EL107 44 1027 742 307
EL108 60.5 609 .38x 808 209
EL110 104 * 940 747 . 282
EL111 ———— ) 12102 V em—- ————
EL113 43 911 787 311
EL11S §7.9 918 7460 303
117 100 *» 725 ' ———— ————
EL120 63 830 263 2 658 =
EL121 63.9 904 761 298
EL123 80 945 ———— ————
EL12¢ 73.8 1020 838 303
EL127 76 .9 903 788 322
EL129 5.3 849 708 280
EL130 §0.7 893 ‘799 297
EL133 ———— ———— ———— ————
EL134 100 = 922 822 183%x
EL13S 178.6 = 3s7.0 = 550.0xx 230.8
EL13¢ az.8 872 679 300
EL137 ———— ———— ———— -—————
EL138 63.0 88% 744 288
EL139 - ———— ———— e
EL141 49 932 776 300
EL142 56.10 964.53 c———— ————
EL144 70 . 922 790 ) a0
EL14S 54.38 966 ———— ————
EL144 63 89 = o= c——-
EL148 70.3 939. o= -
EL13S0 84 842 ———- ————
EL1S1 80 107 = 446 ' 300
EL1S2 . F:) S24xx _———- c———
EL1S4 34 870 800 340
EL140 70 943 —c——- -
EL1461 8.5 1010 848 343
EL142 72 920 766 297
EL144 ———— ———— 736 .1 308
Mean 64.8247 910.1859 795 .447 292 .84
Expectad
Value 646 .2 P14 - 762 303

---H---'.ll....ﬂl‘.ﬁ:.d.l‘......ﬂ-.---IlII'II--"I--IIIJ----I-------.-
-=-=-« Denotes missing data

bl Denotes ‘'extreme'’ statistical outlier

x % Denotes outside 99% confidance interval

* Danotes unusable data D- 23

1984
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FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION
ENVIRONMENTAL CHEMISTRY LABORATORY
PERFORMANCE EVALUATION

. TRACE METALS ' STUDY - FO031t

Statistical Summary

( Concentration in micrograms per liter )

==ﬂ===:=H’B:'J:.====-======B====g:.===ﬂﬂ==--'8==ﬂ==a==.’==’:".:BH-

Paramater

Number of values used

Mean Recovery
Expectaead Value

Standard Deviation

9%% Confidence Interval

99% Confidence Interval

Parcent Relative Std.

33========-=====38!===-B=============

Parameter

Number of values used

Mean Recovery
Expected Value

Standard Deviation

95% Confidence Interval

99% Confidence Interval

Percent Relative Std.

CHROMIUM(1)
64.8247
66 .2
10.5082
44.2284 - 85.4208
37.713% - 91.9358

164.2102

COBALT (1)
7535.467
762.0
78.6212
601.37 - 909.3465
$52.624 - 958.31

10.407

=========’=========a========3=====-===-==ﬂ’==

D-1024

CHROMIUM(2)

910.135°9

9216.0

99.9527

714.252 - 1106.07

652.281 - 1168 .04

10.981°9

B EEEEISSTIEISAIRSIEMITI=ABMIIITI==

eSS SIS EIIBSCSSTERIXTIIITITIEISTIETSBSBIIIIS

COBALT (2)
292.84
303.0
. 38.0665
218.229 - 367.43
194.628 - 391.051

12.9991




Page 10 of 23 MAY 1984

FLORIDA DEPARTMENT OF ENVIRONMENTAL RECULATION
ENVIRONMENTAL CHEMISTRY LABORATORY
PERFORMANCE EVALUATION

TRACE METALS STUDY - FO03t .

LAB ID COPPER IRON

(1) (2) (1) (2)

ug/L ug/L ug/L ug/L
ELOO1 647 108 1419 980
ELOO3 673.6 106.2 1430 1004
ELCO? 428 103 1440 1000
ELO10 642 104 1490 1230
ELO12 686 107 1871 1130
ELO13 730 120 1600 1140
ELO14 4358 108 1623 1100
ELO14 ———— ———— ———- ———-
ELO17 496 108 1437 1049
ELO1LS $9s.0 101.3 1673 1266.5
ELO19 6350 100 2040 1520=»
ELO20 708 110 1640 1250
ELO21 ———— ———- ———— ————
EL023 448 104 1610 1180
EL024 640 103 1440 1040
ELO2S 71.8 = 1032. = ———— ————
ELO028 693 106 1443 1015
ELO030 713 133 1320 1180
ELO032 480 109 1320 1130
ELO33 §70 102 1378 1044
EL0Q38 704 109 1343 980
ELO3Y 6§76 110 1429 1083
EL042 683 112 1520 10350
ELO04S3 8§76 112 1392 1048
ELO4¢ 79S 1123 1418 1374 %=
ELO48 6423.2 108.5 1492 1140
ELO49 649 102 1502 1074
ELOSO 718 115 1870 1138
ELOSY¢ 6§99 110 1430 978
ELOSS 489 97.1 1280 828
ELO0SSé ————— —_——— ———— ————
ELOSS8 ———— ———— ———— ————
ELQ042 768.0 117.0 1980.xx» 1230
EL0&4 421 92 1480 1070
ELO4S 671 9S.S 1520 1030
ELO4S X X3 115 1660 1180
ELO4? 744 118 1440 1029
ELO0?70 672 111 1527 1110
ELO072 706 118 —m——— -
ELO07¢6 640 110 1500 880
ELO?738 620 9?9 1500 1100
ELO79 690 100 1500 1000
ELO81 25.5 = 122 99 » 740xx
ELO08] 723 114 1300 1100
ELOB4 7380 114 1800 1200
ELQ8S ———— ———- ———— ————
Mean 686 .231. 109.404 13541.39 ' 1097 .73
Expectad -
Value 694 110 1558 1120 ‘
=:|-an-n-n-------a-l-a--a-a-uuna-:-IIuuuaa.--------------a---:---a

--=-= Denotes missing data
b Denotes ‘extreme’ statisgt 1 outlier
** Denotes outside 99% chT%Qéﬁco interval
. Denotes unusablae data
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MAY 1986

FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION
ENVIRONMENTAL CHEMISTRY LABORATORY

PERFORMANCE EV

TRACE METALS

LAB ID

copp

ER

ALUATION

STUDY

140. =

- FO31

1160
1101
1150
12350
1000
116. *
11023
1200
1120
11460
1089
1260
1120
266

Expect
Value

SEE=23SNEIISERNIIAISIRT

]
L]
L]

6846

ed
694

Denotes
Denotes
Denotes
Denotes

. 231 109.604

110

missing data
‘extreme' statistical
outside 99% confidence

unusable Dth(026

1541.39
1358

outlier
interval

1120
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FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION
ENVIRONMENTAL CHEMISTRY LABORATORY
PERFORMANCE EVALUATION
TRACE METALS STUDY - F031

Statistical Summary

({ Concentration in micrograms per liter )

-2 - K2R B 8 2 L R B EREREESEAEEEERESSEEEEIEEEEEETE S EFEEEEEEEEEEEYIEERE Y EEEE]

Parameter : COPPER (1) COPPER (2)
Number of values used : TR T

Mean Recovery : 686 .231 109.604

Expected Value .: 694;0 110.0

Standard Deviation : . 44.7835% 10.2085

95% Confidence Interval 398.455 - 774.00¢ 89.3949 - 129.612
99% Confidence Interval : $70.68% - 801.772 83.2636 - 135.942
Percent Relative Std. Dev. : 6.52602 9.31404

SOE S EESS TSI SIS IS ENNINSSCES S ANS NS IEENI IS IR NSNS TENSCNIIRAIDE
Parameter IRON (1) IRON (2)
Number of values used 76 R

Mean Recovery 1541.39 1097.75

Expected Value 1558.0 1120.0

Standard Deviation 120.317 107.821

93% Confidence Interval 1305.57 - 1777.22 886.42 - 1309.08
99% Confidence Interval : 1230.98 - 1851.81 819.571 - 1375.93
Percent Relative Std. Dev. : 7.8057 9.82202

R R AR REEREESLEREREEREREEEFFESSFEEIEEE ISR FF IR FE ISR ISR RS R RS SRR L

D-1027
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FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION
ENVIRONMENTAL CHEMISTRY LABORATORY

PERFORMANCE EVALUATION

TRACE METALS

MANGANESE

MAY 1984

8TUDY -~ F031

372.08x»
670
$30.
623
580
376
330
320
530
540
508

235.40

264.
2486
190
2353
240
250
2335
72.2 x
240
250

.8%1

$%1.30%

356

794.84%

803

245 .747

232

ﬂﬂ.=:lﬂ:::aﬂ:’l:=:=l'.l-ﬂﬂ==BI'-I=I'-‘I:J=IS-S=-.I=-:I-l.,a:-’:l=-=======

LAB 1ID LEAD
1)
ug/

ELOO1} 260

ELOQI 187

ELOOY9 232

ELO10 291

ELO12 260

ELO1] 300

ELO14 248

ELO16 -——

ELO17 2359

ELO18 232

ELO19? 200

ELO20 280

ELO21 -

ELO023 $70

ELO24 213

ELO2S 43514

ELO28 234

ELO30 266

EL032 218

ELO33 31

ELO38 246

ELO39 185

ELO042 2391

ELQ4S ——

ELO44§ 296

ELO48 266

ELO4? 2446

ELOSO 273

ELOS4 239

ELOSS 273

ELOSS -—-

ELOSS8 -———

ELO62 218

ELOG4 190

ELO4S 243

ELO4SB 296

ELO4Y 270

ELO?70 243

ELO072 -———

ELO074§ 250

ELO78 240

ELO079 240

ELOS81 2351

ELO83 231

EL0B84 ———

ELOS8S -

Mean 249

Expected

Value 2350

———— Denotes

® Danotes
LR Denotas
* Denotes

missing da
‘extreme’

outside 9% - t@ANQBidence

unusable d

ta
statistical

ata

outlier
interval
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FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION
ENVIRONMENTAL CHEMISTRY LABORATORY
PERFORMANCE EVALUATION

TRACE METALS

MAY 198¢
STUDY - FO031
MANGCANESE

(1) (2)
ug/L ug/L
840 230
788 237
737 2350
749 233
736 237
8Q0 230
83s 234
7970 230
787 244
802 236
807 241
8612 261
80s 283
7946 248
809 237
8so 247
737 234
800 243
978 J21xx
847 247
794 259
764 2146
763 242
799 240
212.5 = 104.2 =
780 243
804 243
790 247
7846.8 231.7
818 2351
811 267
771 243
q98x%x2 142xx
812 280
800 230
770 243
1040xx 41 x=
747 241
714.7 221
794.84¢6 2435 .747
803 232

LA EE L ERELESEEEREEEEEEE LR R R E N FF P FFFF Y Y ' YRR E P IITIIEEES

interval

LAB 1ID LEAD
(1) (2)
ug/L ug/L

ELO088 304 378
ELOS8? 241 524
ELOY?0 241 338
ELO094 228 944
ELO9Y6 248 $82
ELO97 240 §$70
EL1023 248 389
EL104 210 540
EL10S 220 S22
EL104 230 588
EL107 228 4823
EL108 2350.1 3$84.9
EL110 232 342
EL111 270 640
EL112 233 3646
EL11S 2352 343
117 240 510
EL120 310 644
EL121 262 $77
EL123 342 7388
EL124 23S $32
EL127 24S 330
EL129 238 330
EL130 2350 339
EL133 -——— -
EL134 236.3 $77
EL13S $40.0 = 440.0
EL136 244 $10
EL137 ———- -
EL138 237 3517
EL139 ———— ————
EL141 232 538
EL142 2546 .2 $71.2
EL144 230 3352
EL145 242 333
EL144 500 » 243 =
EL143 242 320
EL1S0 240 347
EL1S1 2359 sS08
EL1S52 213 473
EL1%4 230 S$40
EL140 223 329
EL141 249 623
EL142 2463 571
EL144 2346.8 383
Mean 249.85%51 $351.308%
Ezxpected
Value 2350 35¢
-=-- Denotes missing data

® Denotes ‘'axtreme' statistical outlier

xR Denotes outside 99% confidence

[ Denotes

unusable dat;D_lozg
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FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION
ENVIRONMENTAL CHEMISTRY LABORATORY
PERFORMANCE EVALUATION

TRACE METALS STUDY - FO031

Statistical Summary

Concentration in micrograms per liter )

AN EEESIENSEES3CEIRCECENSCICLNCENSISSCISEEASNEESISIIMIAIRATSIIZISSCSS=
Parameter LEAD 1) LEAD (2)
Number of values used s 78

Mean Recovery 249 .8%51 $91.30S5

Expected Value 250.0 3556.0

Standard Deviation 27.0514 60.3324

95% Confidence Interval

99% Confitdence Interval

196.83 - 302.872

180.059% - 319.644

Percent Relative Std. Dev. 10.827

433.0549 - 669.35¢

395.648 - 706.962

10.9436
===.ﬂ=3===lﬂ-'==-=====BIB===Bﬂ=====I=====ﬂ====8==’=====‘====’=====
--===-===’===========a=ﬂ============='—':l=’==-'==-’==============’==

Farameter

MANGANESE (1)

MANGANESE(2)

Numbaer ot values used 74 7%

Mean Recovery 794.846 245.747
Expected Value 803.0 252.0
Standard Deviation 71.4103 28.8186

95% Confidence Interval

99% Confidence Interval

Percent Relative Std.

654.882 - 934.81

610.607 - 979.084

Dev. 8.98418

D-1030

189.262 - 302.231

.171.395 - 320.0°98

11.726°9

=='====-==========-=.========
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FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION
ENVIRONMENTAL CHEMISTRY LABORATORY
PERFORMANCE EVALUATION

TRACE METALS STUDY - FO031

LAB ID MERCURY NICKEL

(1) (2) 1) (2)

ug/L ug/L ug/L ug/L
ELOO1} ———- ———— 277 143xx
ELO0O3 6.38 27.14 222.2 112.3
ELOOY 7.61 22.9 274 123
ELO10 $.18 18.8 237 106
ELO12 7.5 23 288 122
ELO013 6.21 23.8 2840 115
ELO14 4.3 14.7 283 120
ELO1§ ———- ———— ———— ————
ELO17? ?7.%3 10.3 = 278 117
ELO18 8.34% 268 .90 352 158
ELO1Y? ———- - 220 70x%x
ELO20 7.4 8.8 = 310 140
ELO21 ———— ———— . ———- ————
EL023 7.14 23.7 294 106
ELO024 6.9 19.1 240 110
ELO02S 3.9 30.3 1181 bl 32.8 =
ELO028 q.47 20.9 240 119
ELO030 7.89 24.9 276 114
ELO032 1.2 14.1 284 114
ELO033 9.2 29 323 124
EL038 5.01 22.9 280 110
EL039 6.39 23.4 293 128
EL042 7.34 25 .1 289 118
ELO4S 6.3 23.8 ———— ————
ELO4S 7.08 24.0 329 127
ELOQ4d8 .39 23.2 307.0 140.8
ELO4Y9 8.1 24.2 282 113
ELOSO $.73 20.7 323 133
ELOS4 S.1 18.23 301 128
ELOSS 5.04 20.2 14 104
ELO0SS -———— c——— ———— ————
ELOSS ———- ———— ———— ————
EL0&2 $.90 22.0 278.0 122.0
ELO044 1 = 1S ———— ————
ELO&S -———— ———- 244 4.
EL04S8 4.8 18.2 ) 321 208 =
ELO4? ~——— ———— 270 98
ELO70 9.13 24 284 119
EL07?72 ———— c——— 281 121
ELO07¢& 4.8 17.8 400x® 100
ELO78 10 31 270 110
ELC?79 $.84 18.7 299 120
ELOS81 8.8 18.0 304 128
ELO083 9.13 28.7 298 128
ELOB84 ———— ———— 380=x 120
ELOSS ———- ———— ———— ————
Mean §.44741 22.2644 288.828 ' 118.77
Expected _
Value 7.19 24.0 288 121 .
---------a--:=====-=a-aa:l-aa--a-------.l.-.-aa---.----------------
~--~- Denotes missing data

* Denotes 'extreme’' statistical outlier

** Denotes outside ?9% dpnfQ3ddnce interval
] Denotes unusable data
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FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION

ENVIRONMENTAL CHEMISTRY LABORATORY

PERFORMANCE EVALUATION

TRACE METALS

STUDY -

Fo31

MAY 1984

LAB 1ID MERCURY
(1)
ug/L

ELOAS 6.4

ELOS8Y9 6-.34

EL090 7.3

ELOY?4 §.51

ELO9%6 3.30 »

ELQ97 7.0

EL103 7.4

EL104 ————

EL10S -

EL10¢ S.20

EL107 -————

EL103 6.43

EL110 Q.78

EL111 ————

EL113 7.1

EL11S q9.34

117 9.0

EL120 14.2

EL121 7.87:

EL123 3.5 »

EL124 .7

EL127 5.8

EL129 9.9

EL130 q4.80

EL133 ————

EL134 $.77

EL13S 225.0 =

EL134 §.62

EL137 ——-—

EL138 7.1

EL13°9 ————

EL141 6.8

EL142 q.44

EL143§ 6.3

EL14S ————

EL144 ————

EL148 ?.23

EL150 —————

EL1S1 -————

EL152 7.1

EL1S%4 7.7

EL140 4

EL141 $.40

EL162 6.28

EL144 —————

Mean 6.44761

Expected

Value 7.19

Denotes missing data

b Denotes

LR Denotes outside 99% confidence

'axtreme’

NICKEL
(2) (1)
ug/L ug/L
24.8 320
24.3 iy
29.1 270
20.9 262
8.87 » 234
23 2990
23.1 288
20 239
17.0 283
—~——- 272
———— 390%»
20.7 272
———- 280
21 299
17.0 292
16.0 2383
30.0 319
25.9 233
29 348
18.0 262
21.3 281
21.9 322
16.3 278
16 .4 319
450.0 = 499 .9 *
24.83 285
25.0 291
24.5 285
18.08 291.46
18 282
——— 270
———- 277.7
2%.0 310
———— 291
—~——— %0
30.8 262
26 —_———
17 -————
18.7 233
19.1 290
-———— 278 .4
22.2644 288.828
24.0 288

statistical outlier
interval

» Denotes unusable DalP32

121
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FLORIDA DEPARTMENT OF ENVIRONMENTAL RECULATION
ENVIRONMENTAL CHEMISTRY LABORATORY
PERFORMANCE EVALUATION

TRACE METALS STUDY - FO03t

Statistical Summary

( Concentration in micrograms per liter )

AR E ARSI ATEEE SN S SCIC NS S S SIS CEIECEUANR S NN TARTNNAENCSIUSEEESSmTE
Parameter MERCURY (1) MERCURY (2)
;;;;;:-;;-;&lues used ;; ---------- Z; ........

Mean Recovery 6.447461 22.2644

Exéected Value 7.19 249.0 \
Standard Deviation : . 1.44574 4.33531

95% Confidence Intaerval : 3.61396 - 9.28127 13.7671 - 30.7616
99% Confidence Interval : 2.7176 - 10.177¢6 11.0793 - 33.4495
Percent Relative Std. Dev. : 22.4229 19.472

ZECOSEEIS IS TSSO CIESS SN ISSS SN I CSNCCCESNaAEENAISNSOsESSSEONZnEEE

=======================-===ﬂ====-IB’..:J...HHI-’------’-‘BII--8282

Parameter : NICKEL (1) NICKEL (2)
Number of valuss used : 76 S T T

Mean Recovery 288 .828 118.77

Expected Value : 288.0 121.0

Standard Deviation : 32.8129 ‘15.3273

95% Confidence Interval 224.514 - 353.141 88.33463 - 149.203
99% Confidence Interval : 204.17 - 373.485% ?78.7093 - 158.83
Percent Relative Std. Dev. : 11.3607 13.0735

==-==-==.==I-=‘..'.=====383==:-I=a:8--=‘=-‘:2'.’H-a------II-I----.--I-B-’
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Expected

Denotes
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FPLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION
ENVIRONMENTAL CHEMISTRY LABORATORY

PERFORMANGCE EVALUATION

TRACE METALS

SELENIUM

57.6
49 .4
37.4
44.3
42
0
25.°9
$2.4
40.3
58.2
44
§1.89
72

139.0 =

$0.7

$3.6

60.6

VANADIUM

413
448

366

463.6

391
420
440 .

459.0

$1.1912 4463.887

450

=--a-ua:a=--==-u==a-=aa-==-:--
Denotes missing dats

‘axtreme’ statistical outlier
Denotes outside YP%] ggnfidence

Denotes unusable data

interval

FOo31

1010
728
767

690
807

632
794.
709
6946
776

842 .0

690.

791

MAY 198¢
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FLORIDA DEPARTMENT OF ENVIRONMENTAL REGCULATION

ENVIRONMENTAL CHE

PERFORMANCE
TRACE METALS

LAB ID SELENIUM

(1) (2)

ug/L ug/L
EL088 33 27.%
ELG89 40.2 27.2
ELOY0 69 45 .93
ELO9%4 3$5.3 26.9
ELO96 $2.4 39.3
ELO097 38 31
EL103 $0.7 37.3
EL104 ———— ————
EL10S 94 27
EL10¢ 47 43
EL107 - - ———-
EL108 98.7 = 40.2
EL110 5.0 36.8
EL114 ———— ~eaa
EL113 é1 41
EL11S $3.9 41.3
117 12.9 = 3.99 »
EL120 56.2 43 .9
EL121 $8.2 43.8
EL123 & = 15 »
EL124 q1 37
EL127 $3.2 32.4
EL129 34.2 24.7
EL130 ———— ————
EL133 ———— ———-
EL134 44 .6 3z2.0
EL13S 17.0 = 3.0
EL13§ 63.7 47 .2
EL137 ———— -————
EL138 37.6 26.3
EL13Y ———— ————
EL141 43 3¢
EL142 $53.72 38.90
EL144 52 a7
EL145 50.0 3s.s
EL14§ - ————
EL148 31.9 27.2
EL130 -———— ————
EL1S1 a3 27.3
EL1S2 46 .6 - 31.4
EL1S4 Sé 2
ELL140 ———— ———
EL1461 80.8xx 44 . 5nx
EL1462 46 .2 3.8
EL144 ———— ————
Mean St1.1912 37.64464
Expected
Value 0.6 4% . 4

MISTRY LAEORATORY
EVALUATION

STUDY - F

VANADIUM

221 »

623xn

432

444

463 .887

450

MAY 1984

031

1027

769

777

823

920

84S

791

--== Denotes
L] Denotes
L3 Denotes
* Denotes

missing data

‘extreme’ statisttce
outside 99% confide
unusable dltaD"lO3

al outlijer
gcc interval
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MAY 1984

FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION
ENVIRONMENTAL CHEMISTRY LABORATORY
PERFORMANCE EVALUATION

TRACE METALS

" Statistical Summary

{ Concentration

Parameter
;;;;;:-;;-;alues used
Mean Recovery
Ekpccted Value
Standard Deviation

9%% Confidence Interval

99% Confidence Interval

Percent Relative Std. Dev.

TN ESSCSRCCESSTESIESHISEISUSSIaIESRI=SS

SELENIUM(1)
S1.1912
60.46
11.0692
29.49%56 - 72.8847
22.6328 - 79.749¢

21.6232

STUDY - F031

in micrograms per liter )

SELENIUM(2)

37.64464

45 .4

8.99071

20.024948 - 55.2682

14.4504 - 60.8425%

23.882

=-==8=======8=88====I::::====’=I=H=S-I;'ﬂ=.=--.---==--=.============

Parameter
;;;;;:-;;-;alucs used
Mean R;covery
Expected Value
Standard Deviation

95% Confidence Interval

99% Confidance Interval

Percent Relative Std. Dev.

VANADIUM(1)
463.887
450.0
$0.6747
364.56% - 563.21
333.147 - 594.628

10.9239

VANADIUM(2)

809.0¢6

791.0

91.8691

628.997 - 989.123

,572.038 - 1046.08

11.3355

D-1036
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FLORIDA DEPARTMENT OF ENVIRONMENTAL RECULATION
ENVIRONMENTAL CHEMISTRY LABORATORY
PERFORMANCE EVALUATION

TRACE METALS . 8TUDY - FO031 .

LAB 1ID ZINC

(1) (2)

ug/L ug/L
ELOO1 194 1311
ELQO3 1467 1300
ELOOY 187 1390
ELO1O 187 1400
ELO12 196 1340
ELO13 211 1420
ELO14 202 1370
ELO14 ———— ————
ELO17? 210 1497
ELO18 221 1418
ELO19 200 1340
ELO20 220 1460
ELO021 ———— ————-
ELO23 202 1380
ELO024 183 1240
ELO02S 202 1330
ELO28 198 1293
ELO030 204 1380
ELO032 208 1390
EL033 194 1380
ELO38 200 1390
ELO39 200 1344
ELO042 200 1400
ELO4S3 208 1339
ELO0446 184 1247
ELO48 203.3 1348
ELO4Y 209 1336
ELO0SO 203 1412
ELOS4 20¢ 1430
ELOSS 273nx 588 =
ELOSé -———— ————
ELOSS ———— ————
ELO04&2 20S.0 1440
ELOS4 204 1322
ELO4S 218. 1240
ELO4S ———— ———-
ELO&9 188 13440
ELO70 202 13352
ELO072 199 1342
EL07?7¢ 200 1200
ELO078 200 13040
ELO7?7¢9 2040 1230
ELO81 149nx 1149
ELO083 202 1360
ELO084 220 1430
ELO08S ————— ———-
Mean 200.998 1389.14
Expected )
Value 201 1378

EE R R E ERREEEEFEEEEEREEEREFERFFIFYEEEFFYTF T FF P F Y P FILEELE]
--=~ Denotes missing data i

bod Denotes 'extreme' statistical outlier

** Denotas outside 99% ddnl0ddnce interval

] Denotes unusable data
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FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION
ENVIRONMENTAL CHEMISTRY LABORATORY
. PERFORMANCE EVALUATION

TRACE METALS . STUDY - FO031

LAB ID ZINC

(1) (2)

ug/L ug/L
ELO088 2350z 1470
ELOB89 213 1430
ELO90 140%» 1307
ELO94 178 1220
ELO%¢é 214 1420
ELO09? 210 1400
EL103 210 1433
EL104 190 1140
EL10S 199 1345
EL10¢§ 202 1420
EL107 193 1309
EL108 190 15350
EL110 193 14350
EL111 183 1285 »
EL113 212 1348
EL113 203 1415
117 198 1300
EL120 173 10435xx
EL121 190 1240
EL123 192 1240
EL124 207 1410
EL127 208 1340
EL129 181 1188
EL130 201 1370
EL133 ———— ———-
EL134 202.5 1381
EL13S 2.2 ¢ 475.0 =
EL136§ 203 138
EL137 ———— ————
EL138 2146 1420
EL139 ———— ————
EL141 199 13440
EL142 204.3 1401
EL144 211 ’ 1400
EL14S 209 1410
EL146 201 1494
EL148 2085 1398.
EL1SO 213 1434
EL1S1 199 1410
EL1S2 212 1440
EL134 200 13460
EL140 209 1360
EL141 198 1420
EL142 202 1370
EL164 206.5 1311
Mean 200.993 1359.14
Expectad
Value 201 - 1378

-I”ﬂ.:'aa..::=ﬂlﬂ:'-‘lll-=Iﬂ-.-’--IBI--II-.I’---.-Hﬂ
-=-- Denotes missing data

® Denotes ‘extreme’ statistical outlier

ol Denotes outside 99% confidenca interval

. Denotaes unusable Batg38
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FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION
ENVIRONMENTAL CHEMISTRY LABORATORY '
PERFORMANCE EVALUATION

TRACE METALS STUDY - FO031

Statistical Summary

( Concentration in micrograms per liter )

REE 3R EINITTCSEASEARISASERESEBNICACSEES SN C O EEESEANNNRCMNIEENOI RIS
Parameter : ZINC (1) ZINC (2)
;;;;:;-;;-;alues used ;I ---------- ;; --------

Mean Recovery : 200.995 1339.14

Expected Value : 201.0 1378.0

Standard Deviation : 16.73465 85.1801

?3% Confidence Intecval 168.192 - 233.799% 1192.19 - 152§.O9
99% Confidence Interval : 157.815 - 244.175 1139.38 - 1578.91
Percent Relative Std. Dev. : 8.324682 6.2672

D-1039
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Treatment of Data

1.

For a particular sample, the EXPECTED VALUE C was taken as that
concentration which the fully diluted sample as prepared for analysis
would be if the chemical(s) and D.I. water used to prepare the
solution in the ampul were pure and that concentration was made up
accurately. However, this value was not verified by extermal
laboratories doing multiple analyses; thus, it cannot be said to be
the 'true value'.

The EXPECTED value C was used to omit Extreme Statistical Qutliers,
i.e., outside of range (C =+ 2 <xj < C ° 1.5).

The Mean and Standard Deviation were calculated as:

n no_
z Xi Z(x - x3)2
x = i=1 and ¢4 = i=l
n n-1

The Confidence Intervals were computed as:

+1.96 + 8~~~ 95% Confidence Interval, and
x +2.58 8 =-~-~- 992 Confidence Interval.

Percent Relative Standard Deviation:

s * 100

X

Statistical sets of data with less than six sample points (results)
are not considered to yield useful informatiom. Therefore, only the
mean and the number of results used to generate that mean are
presented when less than gix results were inside of the range used to
omit Extreme Statistical Outliers.

D-1040



SECTION IV

SOURCE OF INDEPENDENT QC STANDARD
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b 3

LABORATORY DATA FOR SAMPLE "MSTD"

COMPOUND

PHENOL
2-CHLOROPHENOL
1,4-DICHLOROBENZENE
N-NITROSO-DI-N-

PROPYL AMINE
1,2,4-TRICHLOROBENZENE
4-CHLORO-3-METHYLPHENOL
ACENAPHTHENE
4-NITROPHENOL
2,4-DINITROTOLUENE
PENTACHLOROPHENOL
PYRENE

SOURCE

ALDRICH
ALDRICH
ALDRICH

CHEM SERVICE

ALDRICH
ALDRICH

ALDRICH

ALDRICH
ALDRICH
ALDRICH
ALDRICH

LOT # SPIKED LEVEL
(UG/L)
04624PL 200
02322PM 200
1607TL 100
F63/A6556E 100
5011BL 100
00606LL 200
0425 JL 100
05102¢CM 200
2207DK 100
00914LM 200
BD020897 100

* OVA ShQ, uw.l‘m A—N\a\ C./ C‘lé/!? anJ C'l—6, 2?2 In

H\Q_ Lt S.C.f+27 fefof+

D-1042



Table 2

Source of alkalinity and chloride independent QC sample shown in
Table B-52 and B-53 in appendix B of 29 September 87 report.

Compound Source Lot No.

Chloride Fisher Scientific 745791-24 and 857151-24
Alkalinity (CaCO3) Fisher Scientific 852237-24

‘Baker 722109

D-1043




SECTION V

IRON RESULTS FOR CYANIDE MATRIX INTERFERENCE STUDY
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VERSAR INC.,

ESM OPERATIONS

INORGANIC ANALYSIS RESULTS/QC DATA SUMMARY

CLIENT: Charles Ankerberg MATRIX: Soil Leachates
ESM SAMPLE ID: 2910 2911 2912 29113 2914 2916 2917 2910
CLIENT SAMPLE ID: LRASC LRBSC LRCSC SOIL REPILE LRDSC PHASC SOILREP2 LRASC
: S AMPLE RESULTS ( mg/250ml) H
PARAMETER : METHOD LOQ : RESULT : RESULT H RESULT H RESULT : RESULT : RESULT : RESULT : SPIKE
’ % REC
Iron 200.7 0.25 12 8.0 3.0 55 67 <0.25 ¢0.25 NA
Total Cyanide 335.2 0.0025 0.10 0.070 0.58 0.035 0.040 0.14 0.16 NA
Free Cyanide 412H 0.0025 0.0065 0.0075 0.048 0.0065 .0.0050 0.040 0.048 73
- CLIENT: Charles Ankerberg MATRIX: Soil Lechates
ESM SAMPLE ID: 2935 2938 2939 2940 2935
: CLIENT SAMPLE ID: MPASG CWASG CWBSG CWCSG MPASG
o
,'_, : S AMPLE RESULTS (mg/250ml) :
oPARAMETER : METHOD LOQ : RESULT : RESULT RESULT : RESULT H SPIKE :
o ’ % REC
N
Iron 200.7 0.25 0.34 1.0 2.0 <0.25 NA
Total Cyanide 335.2 0.0025 0.014 0.20 0.16 0.18 NA
Free Cyanide 412H 0.0025 0.0027 0.095 ©0.048 0.14 102
CLIENT: Charles Ankerberg MATRIX: Soil Leachates
ESM SAMPLE ID: 2990 2991 2993 2994 2995 2990
CLIENT SAMPLE ID: SASC CWASG-1 OCWPSC-B OCWPSC-A 0CWPSC-C SASC
: S AMPLE RESULTS {mg/250ml) : BATCH Q C RESULTS H
PARAMETER H METHOD : LOQ H RESULT : RESULT : RESULT : RESULT : RESULT : SPIKE :
¥ REC
Iron 200.7 0.25 1.4 <0.25 11 35 4.0 NA
Total Cyanide 335.2 0.0025 1.9 0.065 0.24 0.25 0.18 NA
Free Cyanide 412H 0.0025 0.082 0.0050 0.0027 0.0060 0.048 419




VERSAR INC., ESM OPERATIONS

INORGANIC ANALYSIS RESULTS/QC DATA SUMMARY

CLIENT: Charles Ankerberg MATRIX: Groundwater
ESM SAMPLE ID: 3334 3335 3336 3337 3458 3463
CLIENT SAMPLE ID: MW-20S MW-23s MW-26S MWREPS MW-8S MWR-9A
: S AMPLE RESULTS {mrg/250ml) : BATCH QC RESULTS
PARAMETER : METHOD H LOQ RESULT : RESULT : RESULT RESULT H RESULT : SPIKE : LAB BLANK :
% REC RESULT
Iron 200.7 0.25 0.28 2.5 4.0 0.25 1.7 NA
Total Cyanide 335.2 0.0025 <0.0025 0.045 <0.0025 0.66 1.8 NA
Free Cyanide 412H 0.0025 <0.0025 0.0038 <0.0025 0.0053 0.035 91
CLIENT: Charles Ankerberg MATRIX: Groundwater
1 ESM SAMPLE ID: 3461 3463 3484 3485 3485
1 $, CLIENT SAMPLE ID: MWREPS MWR-9A MWR-T7A MW-218 MW-21s
i 2; H S AMPLE RESULTS {mg/250ml) : BATCH Q C RESULTS
f?ARAMETER : METHOD : LOQ : RESULT : RESULT : RESULT : RESULT : RESULT : SPIKE : LAB BLANK :
% REC RESULT
Iron 200.7 0.25 1.9 2.1 0.17 0.027 NA
'Total Cyanide 335.2 0.0025 0.32 0.38 0.20 0.0035 NA
Free Cyanide 412H 0.0025 0.028 0.032 0.025 ¢0.0025 80
CLIENT: Charles Ankerberg MATRIX: Groundwater
ESM SAMPLE ID: 3530 3534 3541 3541
CLIENT SAMPLE ID: MW-5A MWREP2 MWR-3A MWR-3A
: S AMPLE RESULTS (mg/250ml) : BATCH Q C RESULTS
PARAMETER : METHOD : LOQ ¢  RESULT : RESULT ¢  RESULT ¢ RESULT : RESULT : SPIKE :
¥ REC
Iron 200.7 0.25 <0.25 0.38 0.45 NA
Total Cyanide 335.2 0.0025 0.10 0.11 0.0040 NA
Free Cyanide 412H 0.0025 <0.0025 0.0028 <0.0025 111
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Doug MclInnes

Versar, ESM Operations
9200 Rumsey Road
Columbia, MD 21045

(301) 964-9200

22 October 1987

Charles W. Ankerberg
Geraghty and Miller, Inc.
3820 Northdale Blvd.
Suite 200B

Tampa, FL 33624

Subject: Matrix Interference Study Report
Dear Mr. Ankerberg;

Enclosed is the report titled "Matrix Interference Study for Free
Cyanide Spike Recoveries". This report summarizes the free cyanide matrix
interference experiment related to the last round of cyanide samples collected
from The Dalles, Oregon.

If there should be any questions or comments about the report, or any
further information required, please call Joe Arlauskas or myself.

Sincerely,

Dy«/ / VTN

Douglas J. MclInnes
Project Manager

Joe Arlauskas
Laboratory Manager

DJM
Enclosures
cC: J. Bou

J. Arlauskas
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MATRIX INTERFERENCE STUDY FOR FREE CYANIDE SPIKE RECOVERIES
Performed for Martin Marietta Corporation and Geraghty & Miller, Inc.
by Versar, Inc., ESM Operations ‘

Study Objective

To determine whether soluble iron ions, which are naturally found in
soils and groundwater, interfere in the analysis of "free" cyanides.

Study Design

It is known that alkali cyanides (ie. NaCN, KCN) react in solution with
iron salts (ie. FeSO4, FeCl3) to form the metal/cyanide complex, ferrocyanide
(ie. Fe(CN)6 -4). [ref 1,2,3] Alkali cyanides dissociate in water, depending
on pH, to form CN- and HCN, otherwise defined as free cyanide. One method used
to distinguish the free cyanide content of a sample from the metal/cyanide
complexes is Method 412.H - "Weak and Acid Dissociable Cyanide" in Standard
Methods, 16th edition. As part of the laboratorys’ analytical QA/QC protocols,
five percent of the samples are spiked with the free cyanide (ie. KCN) and the
percent recovery calculated to monitor matrix interferences. One of the
potential matrix interferences may be soluble iron. The presence of iron in
the field samples in question has been documented previously.

To determine whether iron present in samples complexes with the cyanide
spike forming ferrocyanide, the following experiment was performed.
Ferrocyanide, if formed, is not measured as cyanide by the weak and dissociable
method, and thereby result in a low percent spike recovery. 1In order to
minimize study variables, the experiment was conducted using laboratory
deionized water and not actual samples. The distillation flask solutions
containing FeSO4 and KCN were allowed to react for one hour prior to the
addition of acid and subsequent distillation. The pH of the FeS04/KCN solution
.was between 6 and 8, ie., the same as observed in actual field samples. 1Iron
and cyanide concentrations represent those reported in field samples. Since
sulfide was not present, lead acetate scrubbers were not used. However, this
additional variable was tested as shown below.

Fe = FeS04 * 7 H20
CN = KCN
Distillation flask volume = 250 ml

(CN] ppb NUMBER OF REPLICATES

* Run without lead acetate scrubber
200 4 4 4
1000 4 4 4

* Run with lead aéetate scrubber

200 4 —— ———
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As shown by the generally high cyanide spike recoveries (>90%) in
Tables 1 and 2, the spiking CN did not react with the FeSO4 to form a
metal/cyanide complex, which would have resulted in a low spike recovery. The
lowest average CN percent recovery of 88.7% did occur at the highest iron (200
ppm) and cyanide (1000 ppb) concentrations (Table 2). However, according to the
calculated upper and lower 95% confidence interval (Table 2), this was not
significantly different than the 0 ppm Fe control.

The unexpected result of this study was the dramatic effect that the
lead acetate scrubber had on CN spike recovery. The average percent recovery
was only 79.7 and 77.2 for the 200 and 1000 ppb CN spike
concentrations,respectively. More importantly, by examining the respective
relative standard deviation and 95% confidence intervals (Table 2) poor spike
recovery is likely to occur with the use of lead acetate scrubbers.

Summary

It appears that the lead acetate scrubber used to remove sulfides may
have a significant impact on the recovery of cyanide spikes. The lead acetate
scrubber acts to "scrub" a portion of the distilled gaseous cyanide that would
normally be scrubbed and recovered in the sodium hydroxides scrubber. To
confirm this, the lead acetate scrubber solution could be distilled and the ‘
cyanide content determined. A mass balance for cyanide would then locate and |
confirm the "lost" or "scrubbed" cyanide. ‘
|
|
\

Our laboratory has contacted EPA, Cincinnatti, OH regarding this
concern, and they have stated that 'QA/QC’ data (re: accuracy and precision)
for (total) cyanide measurement using the lead acetate scrubber are not
available at this time. We are currently pursuing this with the agency.

Addendum Note:

In order to better simulate field conditions, the study was performed
using potassium ferricyanide [K3Fe(CN)6] as a source of total cyanide. It was
thought that a catalyzed reaction with KCN, FeSO4, and Fe(CN)6 -4 might occur.
However, the results shown in Appendix A demonstrate good CN spike recovery and
therefore, no matrix interference. The relatively high free cyanide in the
ferricyanide control is most likely due to contamination during manufacturing
(NaCN is used during production) of the reagent grade product (ref 4). A lead
acetate scrubber was not used for this experiment.
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TABLE 1

CYANIDE MATRIX EXPERIMENT
ANALYSIS RESULTS
20 OCTOBER 1987

TEST DESCRIPTION CONCENTRATION REPLICATE ANALYSIS % CYANIDE AVERAGE
OF CYANIDE NUMBER RESULT RECOVERY OF RESULTS

10 ppm Fe 200 ppb 1 190.8 95.4 194.8
2 193.1 96.6
3 206.0 103.0
4 189.3 94.6
200 ppm Fe 200 ppb 1 202.1 101.1 200.6
2 203.4 101.7
3 206.0 103.0
4 191.1 95.5
10 ppm Fe 1000 ppb 1 980.5 98.0 981.1
2 953.3 95.3
3 995.3 99.5
4 995.3 99.5
200 ppm Fe 1000 ppb 1 815.9 81.6 887.0
ﬁ’ . 2 972.0 97.2
= 3 838.7 83.9
o 4 " 921.5 92.1
(8]
b ppm Fe 200 ppb 1 203.9 101.9 199.1
2 188.6 94.3
3 198.9 99.4
4 204.9 102.5
0 ppm Fe 1000 ppb 1 1027.2 102.7 980.6
2 998.6 99.9
3 954.0 95.4
4 942.6 94.3
RUN WITH LEAD ACETATE SCRUBBER
0 ppm Fe w/ 200 ppb 1 159.0 79.5 159.4
Lead Acetate scrubber 2 136.3 68.1
3 152.9 76.5
4 189.4 94.7
0 ppm Fe w/ 1000 ppb 1 838.9 83.9 772.4
Lead Acetate scrubber 2 554.2 55.4
3 814.5 81.5
4 881.9 88.2
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TEST DESCRIPTION

DI water

DI water

£€S0T-A

(not distlled)

(not distilled)

CONCENTRATON
OF CYANIDE

200 ppb

1000 ppb

[ 4

TABLE 1 (contd.)

CYANIDE MATRIX EXPERIMENT
ANALYSIS RESULTS
20 OCTOBER 1987

REPLICATE
NUMBER

o ow N

-BowoN -

ANALYSIS
RESULT

219.
220.
216.
222.

1027.
1003.
982.
978.

AN O -

WO W 0

¥ CYANIDE: AVERAGE
RECOVERY OF RESULTS

109.
110.
lo8.
111.

102.
l100.

97.

O N W

Wi O W

219.5

998.0




CYANIDE MATRIX EXPERIMENT

TABLE 2

DATA SUMMARY
20 OCTOBER 1987

TEST DESCRIPTION NUMBER OF AVERAGE AVERAGE STANDARD % RELATIVE 95% CONFIDENCE
REPLICATES RESULT % RECOVERY DEVIATION STD. DEV. RANGE

10 ppm Fe, 200 ppb CN 4 194.8 ppb CN 97.4 % 7.60 3.90 % 182.7 -~ 206.9
200 ppm Fe, 200 ppb CN 4 200.6 100.3 6.57 2.78 190.1 - 211.1
10 ppm Fe, 1000 ppb CN 4 981.1 98.1 19.83 2.02 949.6 - 1012.6
200 ppm Fe, 1000 ppb CN 4 887.0 88.7 72.59 8.18 771.5 - 1002.5
0 ppm Fe, 200 ppb CN 4 199.1 99.5 7.48 3.76 187.2 - 211.0
0 ppmn Fe, 1000 ppb CN 4 980.6 98.6 39.35 4.02 918.0 - 1043.2
0 ppm Fe, 200 ppb CN 4 159.4 79.7 22.16 13.90 124.1 - 194.7
w/PbAc scrubber

0 ppm Fe, 1000 ppb CN 4 772.4 77.2 148.08 19.17 536.8 — 1008.0
w/PbAc scrubber

00 ppb CN QC solution 4 219.5 97.4 2.65 1.21 215.3 - 223.7
Knot distilled) '
- .
@000 ppb CN QC solution 4 998.0 99.8 22.68 2.27 961.9 - 1034.1

Uhnot distilled)
S

AVERAGE RESULT =

% RECOVERY OF AVERAGE =

STANDARD DEVIATION =

% RELATIVE STD. DEV. =

95% CONFIDENCE RANGE =

[result 1 + result 2 + result 3 + result 4) / 4

[average result / CN-.spike added] x 100

\/ %y - X X7 (n-1)

standard deviation / average of analysis results

when

wl{en

-] K'.

analysis result
average of analysis results
number of replicates run

standard deviation
t number from literature

@ 95% confidence level, for 3 degrees of freedom

( 3.182 )




APPENDIX A

CYANIDE MATRIX EXPERIMENT
ADDITIONAL ANALYSIS RESULTS
22 OCTOBER 1987

TEST DESCRIPTION CONCENTRATION REPLICATE "ANALYSIS % CYANIDE AVERAGE
OF FREE CYANIDE NUMBER RESULT RECOVERY OF RESULTS
(from KCN) {(free CN) (free CN) (free CN)

200 ppm Fe (from Feso4), = =—==————=-— 1 2302 ppb (a) 2588 ppb
1000 ppm total CN 2 3197 (a)
(from K3Fe(CN)6) 3 2555 (a)
4 2299 (a)
200 ppm Fe (from FeS04}, 1000 ppb 1 4978 497.8 % 4528
1000 ppm total CN 2 3194 319.4
(from K3Fe(CN)6) 3 5277 527.7
4 4662 466.2

CORRECTION FOR HIGH BLANK

c}VERAGE RESULT WITH AVERAGE RESULT WITHOUT CORRECTED RESULT CORRECTED AVERAGE
IFREE CYANIDE ADDED FREE CYANIDE ADDED (WITH - WITHOUT) % FREE CN RECOVERY
gppb free cyanide) (ppb free cyanide) ({ppb free cyanide)
D _— e e e e — e ———————_—— =
(S}
4528 2588 1940 194 %

DATA SUMMARY

TEST DESCRIPTION NUMBER OF AVERAGE AVERAGE STANDARD % RELATIVE 95% CONFIDENCE
REPLICATES RESULT % RECOVERY DEVIATON STD.. DEV., RANGE o
200 ppm Fe (from FeSO4), - [] . 2588 (a) 423.2 16.35 1915 - 3261

1000 ppm CN (from K3Fe(cn)é6)
0 ppb CN (from KCN)

200 ppm Fe (from FeSO4) 4 4528 452.8 923.9 20.41 3058 -~ 5998
1000 ppm CN (from K3Fe(CN)6)
1000 ppb CN (form KCN)

Corrected Results 1 {(av. of 4) 1940 194.0 ) (b) (b) (B)
(see above)

(a) No free cyanide has been added, % Recovery cannot be calculated
(b) only one data point exits, Deviation and Confidence values cannot be calculated
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