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Due to the poor quality of the original data copy, this table
of analytes, listed in the same order as those reported by

the lahcorator .

CAS
Nusber
106-95-2
111444
95-97-8
541-73~1
106-46-7
100-51-&
95-50-1
95-48-7
30438-32-9

606-20-
84-65-2
7005-72-
96-73-7
100-01-4
634-52-1
84-30-6
101-55-3
118-74-1
87-86-5
85-01-8
120-12-7
84-74-2
206-44-0
129-00-0
85-58-7
91-94-1
56-55-3
17-31-7
218-01-9
0

117-84-
205-99-2
207-08-9
60-32-8
193-39-5
53-70-3 -
191-24-2

i

BNA,
Phenola
bis (2-Chloroethyl) Ether
2-Chlorophenol

1, 3-Dichlorcbenzene

1, 4-Dichlerocbenzene
genzyl Aclohol

1, 2- chhlorobenzem

2- Hethylg‘l

bis (2- orosopropyl) Ether
4-Methylph

N- Iitroso Di -n-Propyl-ine
Hexachleroethane
Kitrobenzene

Isophorone

2-Nitrophenol

2, 4-Dimethylphencl
Benzoic Acid (2)

bis (2-Chloroethoxy) Methane
2, 4-Dichlorophenol

‘I 2, 4-Trichlorobenzene
Naphthalene
4-Chlorcaniline
fexachlorcbutadiene
4-chloro-3-nethrlpheml

2 lht:\lrlnaphttlu i
Hexachlorocyclopentadiene
2, &, &-Trichlorophonot

2, 4, 5-Trichlorophenol

e chiorwﬂ:thalem
2-Nitroaniline

Dimethyl Phthalate
Acenaphthylene ;
3-Nitroaniline
Acenaphthene

2, 4-binitrophencl

4epni tropheno

Dibenzofuran

2, #-Dinitrotoluene

2, &-Dinitrotoluene
Diethyiphthalate
&-Chlorophenyl -phenylether
Fluorene

4-Mitroaniline

&, 6-Dinitro-2—leth lphenol

n-wi trosodiph
&~ Brompheﬂylez lether

Hexacholorbenzens
Pentachiorophencl
Phenanthrene
Anthracere
Di-n-Butylphthalate
Flucranthene

Pyrene

Butylbenzylphthalate

3, 3-Dichlorobentidine (3)
Benzo (a) Anthracene

bis (2-Ethylhexyl) Phthalate
Chrysene

Di-n-Octyl Phthalate
Benzo {b) Fluoranthene
Benzo (k) Fluoranthem
Benzo (a)

Indeno (1, 3 cd) Pyrene
Dibenzo u, h) Anthracene
Benzo (9, h, 1) Perylene

is enclosgd.

D-107

78-87-5
10061-02-6
79-01-6
124-48-1
79-00-5
75-25-2
591-78-6
108-10-1
127-18-4
79-34-5
108-88-3
108-50-7
100-41-4
100-42-5

Chloromethane

Eromomethane

vinyl Chloride

Chicroethans

Mathylene Chloride

Acetone

Carbon Pisulfide

1,1-Dichloroethene

1,1-Dichleroethane

Trans-1, 2-Dichloroethene

Chloroform

1, 2-Dichloroethane

1, 1, 1-Trichlorcethane -
Carbon Tetrachloride

Vinyl Acetane
fromodichloromethane

1, 2-Dichloropropane
Trans-1, 3-Dichloropropane
Trichloroethene
Dibromochloromethane

1, 1, 2-Trichtoroethane F
Bromoform

4-Methyl -2-Pentanons

Z-Hexanone

Tetrachloroethene

1, 1, 2, 2-Tetrachloroethane
Toluene

Chicrobenzene

Ethylbenzene

" Styrene

Total Xylenes

METALS
Alumi rum
Antimony
Argenic
Barium
Berylilium
Cadmium
Cobalt H
Copper *
1ron
Lead
Magnes fum
Hercury
Nickel

Potasium
gelenium
Silver
sodium
Thallium
Tin
vanacium
Zinc
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DETECTION LIMITS: HMust be multiplied by the respe

soils, divided by the fraction 501

Mt wmre e

ctive conc/dil factor and, for
ids (for dry weight correct1on)
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CASE #/SITE ID: G97/cn. Chide Y
2fre | ofuire Y27 % W77 :
Y AW Lol gl 2, 2oL
DATE Al A AN AN AN AN
C/D] ? / i / / P
T MOIST 5, @ 9. 3 2.7 o s
UNTTS /| qily | o/l | wgll | wib
. s us S ;
cas SAMPLE DESCRIPT.: mv:a:;ﬂam é:n“f:&é
Nrniser TRAFFIC REPORY #:1 C2Cly | teir7 | acit? | Ml a3 | Aload 4
74-97-3 Charomethane *
74-03-9 Bramomethang
T8-01-4 Vel Chioricie =
78003 | Chisrostrane ] &y :
7%-08-2 Methylsne Chionda 7Y r7 .0
§7.84-1 Acwione o ud| 780 ar| 190 uT| 4 847
75-1%0 Carbon Disuifide N
-4 1, 1-Duchioroathens -
78-34-3 t, 1-Oxchlocoethane 4T uJ u J &y :
158-80-5 Trang-1, 2.Ouhioroethens 4 &g te uJ ;
47.08-3 Chiarolorm uJ
107-08-2 | 1. 2.Dichiorosthens :
78-23-3 2-Butanone a aJ a.J /% aJ
[71.68°6 1.1, 1-Trichiorostane wnT wT T uJ 4t
1$8-23-8 | Cachon Tetrachioride %3 &7 Wi g u T
108064 | Vieyl Acetars
73-274 Brormebchisramethans _ aF
78-87-6 3. 2-Oncar o ol e aJ 75 W T a@J
10081-02-8 | Trane-1. 3-Dichierograpens
79-01-8 Trchiotosthens
124.48.1 Orir ornacMoremethans
79-00-8 1. 1. 2-Trchigrosthane
71.43.2 Banrens :
10081.01.§ | cis-1. 3-Dichlocopropane aJ wJ aJ aJ /%3
110-78-8 | 2-Chioroeitiyhrylather £ 2 Fd 2 £
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108:10-1 1 2.Menanane a3 s a4z J uT ) bbb 4
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100-42.% Stwene
Totai Xyiwnay
.1" : - —
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DATE PLED: plarfté %
BATE mﬁtgngco: YA AW
X : °
DATE ANALYZED: it 1 redeg/le
CONC/DEL FACTOR: / /
I5TURE: a5, 4 25 @
UNTTS: . g/ | a/l
. cas SAMPLE DESCRIPT,: .
Nurnber TRAFFIC REPORT #: )esirs as | ecsri wep
7&7-; Chioromethans
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75-00-2 Methylene Chioride A8 4 Y| 77 LT
47-84-1 ALeLONe £3.0 92
78-18-0 Carbon Disulfide
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57-88-3 Chioroform ury N
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780-83-3 2-Butanone .y &J
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110-75-8 2-Chiorosthyivinylether £ £
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108-88-3 Toluens £é r7
108-90-7 Chiorobentens Lf 74
100.41.4 Ethytbenzens
100-42-$ Stwere
Yugi_ Xylones
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100414 Exryimcuens
100-42.% Styrone
Total Xyiunes
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MOISTURE: S o ATe
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{76039 Sromomethene :
78014 | Vinyl Chioride 3
7%-00-3 Chioroeihang

75-00-2 Maethylane Chionde .t 4J) 17 4J
87-84-1 Acstone 2.0 94
75-18-0 Carbon Disulfide

%184 t. 1-Dichioroathens s %

785-34-3 1, 1-Dichiorcethane
158-80-5 Trans-1, 2-Oichioroethens

€7.68-3 | Chiorolorm s PN
- [107.08-2 1. 2-Dichioroethane -
. 78-83-3 2-8utanone | IR &
© (71886 J1.1, ) Trichlorosthane P%3 47
$8-23-§ | Carton Teirachiorias ur uJ
108-08 -4 Vinyt Acetate
N-27-4 Sromodichloromethens aJ a4
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79-00-% 1. 3. 2-Trichiorcethane :

71-43-2 Senzere Ity 4
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78-25-2 Sromoform
$91.78.8 | 4-Mathiyl-2-Pentanond
108-10-1 2-Haxanone T (7% 4
127-18-4 | Tatrachioroathene .
79-34-9 Y. 1.2 2-Tetrschioroethane] 4. %y
108-08-3 Tolueng Fi r?7
108-9%0-7 Chiorphenzang 134 2
100-41-4 | Ethylbensene
100-42-% Styronn

Totsl Xylenes

~1158

AR302650




REN e
; RO

. T

-

I TAR I AL AR ARy AN 1Y
4 7, 7, k
,”-i‘1 7 i / Fi £
.4 [ a)7 | g0 ¥ gl P )
o/h tt/&%#@f wplly T opl%
" @, s
“'B.m pﬁ‘,’;?ﬁmz n«:ﬂm«m
YAVt Celetr | Edal AV ‘
{10404 [oat 3 - Omramrvet B ihee -
% §7.8 2 -Ehige sphanat
TR ] Peatier ung # 1ng
lgi! 1 4 o alurh b Mol
Y@ (Bensy Axane
,E_&' 1, 1. Dechint aie-r a0
483 2. Mariphanet =
I3 12 § [ww? coiarseaser sl ther
190 4k & Slarropiphureal
£21.54 7 [ e T
87 711 |~ arermare
L ¥] [
i8-1 ]
%zi | F—n—]
138479 |1 4 Oumertripharel . v
H RS borrer Aew T 1307 dda.T40H
AT 018§ J-Ohiararthry Boksha )
130031 11 4 Castiwrmnronal
VIET L LY, 3, & Inchiersbersene ‘
G2 RAgraPdiang
N e %3
aryii 3 FaE i Sl Dt
X3 &-Logre- 1. bty
L) T MO ANR :
i et PK3
;] 1 4 G Treresrapierel
XX 2 4 3 Traniewapraral [ 3}
3 Shuwraphosions
§Iv] FE fih ;
1§9.21 | Cumaront Pranasloos :
[, 3 I
= A ] ] ] - :
1.3 1} sOvaregerw (5 uxr gy 1 aF Lurx T
. i.-u - rl
13784 Bl Ao 55 T~ H
34,14, 3 di.-.-“ ~ E
e _.? = ;
=5 o -
X ) - sl L if TR A
QA [ Narssrden 10] Wr [7% 3 q.r gt 4T ol bal
M. 34 [£, §-Bunare-3 Mathwinfangt
- EW
.- 5. irpnmprany ghorvame
V611 [t sinrrsery -
LX) aprangr {1} '
YR ; ey [ 2T | Zim !
133 I R A R
= - ‘2 :?’: [ A3 ED
] g 2 (S
reid T T s et = Ll et
Bt 3 Beraecom L L &7 L 4T | 4l ur L & 17
o 1 s ="
4 3 3 WS e P
13883 [ e - “% ] — l
12 LR M"‘L""E‘ﬁz sy I Ton 1
-4 aghions
¥ it Ty
134 Poron 100 = | Fag —T ‘
Uas 1 3, Samtbyrong 235 7
9 ey ]
3 ’ 8 _Perytpny T3

(1} Canmnt N trvarated Trom dighenrlsming

AR30265 |




[ b

W3 Toowcien U1 9T [7Zkd 3
191.89.9 [y 2-Criinr setrsar Mgrrace
130-83-1 {1, 4-Oucriaraphared
130-41-1 {1 § & Techioratonzens Fwe 1ydds .
"33 Magiwiuio A
i T O &7 Y
BT48 3 [Ferscrisomdisonre
(00907 |4 -Ouare 3 Worvrprenss | 790 1 /3708
(B7.674 17 Mervyinspiraiors T F
Wala ey h et Wy [/5 g
WRIT 13, 4 & Traeresren
Y- NN STn TN
E-n-f 1 Chigrananinns v
!. i&-m §3) 5
131.t1 Cumprivgt Phoralony 4
) 3. Mo spnbutat DV . ;
3 iio |41 ;
$-39-8 1 §-Devereghere
: ) L 1d33m LipHe
54 § [ 1
$39-14.3 & Eviunrutaiubig F&7IT ;
48-¥ Owahylgihoion
7 %
Y [Parere T
QDG4 | & Nerssndees {9 § kT N 4
A3 16, b Do T Vet wigronsd 1 1]
5 [ rrosnteret g (15
o1.88-3 & B rvapharel- gyt
V8-74.1 pmpe Migr At
.- w Fis ]
91 4 [ Popnansiy one 71 a.J
1} A i
KTH ]
—ah 225 7338 -
T8 -00-8 iRV
. N el 1 47 4 H
: e SR r/ FIEN 7 | "
G rIn e ] ST 1 2vpT
a8, I T 44
11088 Praraion
: L aweers] LA Lrive
C i ]
s Pyrate EINALIN
D 218 T ' J
. ™1 - —
4. (T *
(1) Canant ne trnareted from dipneasissing
D-117 e

AR302652




_CASE NO. 6777

09858

AR302653




Due to the poor guality of the original data copy, this table
of analytes, listed in the same order as those reported by
the lnhorator . is enclosed,

118-74-1
ar-86-5
85-01-8
120-12-7
84-74-2
206-44-0
129-00-0
85-58-7
91-94+1
56-55-3
117-81-7
218-01-9

117-84-0

&0-32-3
193-39-5
53-70-3
191-24-2

BNA

‘Phenol,

big (2-Chloroethyl) Ether
2-Chlorophenot
1, 3-Dichlorobenzene
1, 4-Dichlorobenzene
Benzyl Aclohol
1, 2-Dichliorobenzene
e ety o
$ (2-chlorosopropy ther
4-Methylphenol
R-Nitroso-Di-n-Propylamine
Rexachlorosthane
#itrocbenzene
Iscphorone
2-Nitrophenol
2, 4~Dimethylphencl
Benzoic Acid (2)
bis (2-Chloroetho
2, 4-Dichloropheno
%, 2, &4-Trichlorobenzene
Haphthalene
4-Chioroanitine

) Methane

Hexachlorobutadiene

4&-Chloro-3-Methylphenol
2-Methylnaphthalene

. Hexachlorocyclopentadiene

2, &, 6-Trichlorophonol
2, &, 5-Trichlorophenol
Z-l:h{ormphthaltm
2-Nitroaniline
Dimethyl Phthalate
Acenaphthylene '
3-Nitroaniiine
Acenaphthene
E'nﬁ.om“
=Nitropheno
Dibenzofuran
2, 4-Dinitrotoluene

2, 6-Dinitrotoluene

1] 5ethylpbthlut¢
&-Chlorophenyl -phenylether
Fluorene

4-Nitroaniline

&, 6-Dinitro-2-Nethylphenol
z-zitruodipi; l”ln:h
-Br enyl -phenylether
Hexachalorbenzene
Pentachlorophenct
Phenanthrene

Anthracene
bi-n-Butylphthalate
Fluoranthene

encl

Pyrens
sutylbenzylphthalate
3, 3-Dichlorobenzidine (3}

-Benzo (a) Anthracene

bis (2-Ethylhexyl) Phthalate
Chryserm

pi-n-Octyl Phthalate
senzo (b) Flucranthens
genzo (k) Flucranthens
Benzo (a) Pyrene

Indeno (1, 2, 3-cd) Pyrene
Dibenzo ¢a, h) Anthracene
genzo (g, h, i) Perylene
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56-23-5
108-05-4
75-27-4
78-87-5

10061-02-6 .

79-01-6
124-48-1
79-00-5
75-25-2
591-78-6
108-10-1
127-18-4
79-34-5
108-88-3
108-90-7
100-41-4
100-42-5

Chicromethane
Sromomethane

vinyl Chloride
Chloroethane

Methylene Chioride
Acetone

Carbon Disulfide
1,1-Dichloroethene
1,3-Dichlorocethane
Trans-1, 2-Dichloroethene
thlioroform

1, 2-Dichloroethans

1, 1, 1-Trichlorcethane
Carbon Tetrachloride
vinyl Acetane
Bromodichloromethane

1, 2-Dichloropropane
Trans-1, 3-Dichloropropane
Trichloroethene
Ribromachloromethane

1, 1, 2-Trichloroethane
Bromoform ;
4-Methyl-2-Pentanone

2-Hexanone

Tetrachlorcethene

1, 1, 2, 2-Tetrachloroethane
Toluene :

Chlorcbenzene

Ethylbenzens

$tyrens

Total Xylenes

METALS
Atuminum
Antimony
Arsenic
garium
Beryilium
Cadmium
Cobalt 1
Copper 2
1ron
Lead
Magnesium
Nercury
Nickei

pPotasium
selenium
Silver
Sodium
Thatiium
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an/e?
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DATE ANALYZED: Afafer | faf17 | 2fafrz | 27| 207 | 27 1 2L/r7
CONC{DIL FACTOR ¢ / / 7] 2 / 7
MOISTURE: - FYA7] 24/ rAE] - - — o
UNITS: N gty | o/l | wptp | wpfe | wpfe | og/y | 29/c
: | oeRe- Se- se-
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158-80-8__} Trans-1_2-Dichioroethene ugl u7 uJ LT Uy Y U
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79-34-5 1,1, 2. 2-Tetrachiorosthane
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Due to the poor quality of the original data copy, this table

of analytes,

CAS
Number
106-95-2
111-44-4
$5-57-8
541-73-1%
104-46-7
100-51-6
95-50-1
95-48-7
39538-32-9
106-44-5
£21-64-7
&7-72-1
98-95-3
78+59-1
B8B-79-5

"
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3283%a8e
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J
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0

206-44-0
12¢-00-0
85-58-7
91-94-1
56-55-3
117-81-7
218-01-9

117-84-0
205-99-2
207-08-9
60-32-8
193-39-5
53-70-3

191-24-2

BNA

‘Phenols

bis (2-Chloroethyl) Ether
2-Chlorophenol

1, 3-Dichlorobenzene

1, 4-Dichlorobenzens

denzyl Aclohol

t, 2-Dichlorobenzene
2-Methyiphenol

bis (2-chlorogsopropyl) Ether

- &=Methylphenol

N-Hitroso-Di-n-Propylamine
Hexachloroethane
Nitrobenzene

Isophorons

2-Nitrophencl

2, 4-Dimethylpheno!
Benzoic Acid (2)

bis (2-Chleroethoxy) Methane
2; 4-Dichlorophencl

1, 2, 4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Kexachlorcbutadiene
4&-Chlora-3-Methyiphenol
Z-Hgth{lnaphthllene
Hexachlorocyclopentadiene
2, &, 6-Trichlorophonel
2, 4, S-Trichiorophenol
Z-Chloronaphthalene
2-Nitroaniline

Dimethy! Phthalate
Acenaphthylene
3-Nitroaniline
Acenaphthene

2, 4-Dinitrophencl
4-Nitrophemo
Dibenzofuran

2, 4-Dinitrotoluene

2, &-Dinitrotoluene
D%chylﬂlthllltl
4&-Chlorophenyl ~phenylether
Fluorens

4-Nitroaniline

&4, &-Dinitro-2-Methylphenol
N-Nitrosodiphenylamine
4-Bromophenyl - phenylether
Hexacholorbenzene
Pentachlorophenol
Phenanthrene

Anthracene
Di-n-Butylphthalate
Flucranthene

Pyrene

Butylbenzylphthalate

3, 3-Dichlorcbenzidine (3>
Benzo (a) Anthracene

bis (2-Ethylhexyl) Phthalate
Chrysens

Di-n-Octyi Phthalate
Benzo (b) Fluoranthene
Benzo (k) Fluoranthene
ganzo {(a) Pyrene |

Indeno (1, 2, 3-cd) Pyrene
Dibenzo {a, h) Anthracene
Benzo (g, h, i) Perylene

D-125
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78-83-3
$6-23-5
108-05-4
75-27-4
78-87-5
10061-02-6
79-01-6
124-48-1
79-00-5
75-25-2
591-78-6
108-10-1
127-18-4
79-34-5
108-88-3
108-90-7
100-41+4
100-42-5

listed in the same order as those reported by
the laborator-. is enclosed.

Chloromethane
Broemomethane

Vinyl Chloride
Chlorgethane
Methylene Chloride
Acetone

Carbon Disulfide
1,1-bichloroethene
1,1-Dichloroethane

- Trans-1, 2-Dichlorcethene

Chloroform

1, 2-Dichloroethane

1, 1, 1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetane
Bremedichloromethane

1, 2-Dichloropropane
Trans-1, 3-Dichloropropane
Trichloreoethene
pibromochloromethane

1, 1, 2-Trichloroethane
Bromaform
4-Hethyl-2-Pentanone
2-Hexanone
Tetrachioroethene

1, 1, 2, 2-Tetrachloroethane
Toiuene

Chlorcbenzens
Ethylbenzens

Styrene

Total Xylenes

METALS
Aluminun
Antimony
Arsenic
Barium
Beryllium
Cadmium
Cobalt '

Magnesium
Mercury
Nickel
potasium
Selenium
Silver
Sodium
Thallium
Tin
vanadium
2inc




CASE #/SITE ID: 7@/

LA -Lhande

77 |

== —
Flasfyr | ¥arfe? | ¥alez | #/s//t2 Sfar /7
viax/ps| a5/ | Has/t? | Yas/e7 glas/pr | dhis/t7
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DATE ARALYZED: ¢laziesl 4l2I87 !‘/n%n v /07| s/ /2L .
CONC/DIL FACTOR: / / ’/ / Vi / Ji o
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7%-014 Viewl i
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87-84-1 Acetors 22 UT | 98 UTV¢7 4T | @6 UT 1 52 BT | /3 T 1 3/ YT %
78-15-0 Carbon Disulfude
T5-3-4 1. 1-Dichicroathens ]
75-34-3 1, 1-Dichicroethane q
158-80-% Teans: 1, 2-Dichiorosthane - 1
§7-86-3 | Chioralorm ayy s ur | ¢ YTV s 4T | 7 4T 4 4T | # 4T
107-08-2 1. 2-Dichiotoathans -4
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 CASE NO. 7324

PHASE III SURFACE WATER AND
. SEDIMENT SAMPLING
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Due to the poor quality of the original data copy, this table
of analytes, listed in the same order as those reported by
the lahorator-. is enclosed.

CAS

Number
106-95-2
111-44-4
95-57-8
S541-73-1
106-46-7
100-51-6
95-50-1
95-48-7
39638-32-9
106-44-5
621-64-7
67-72-1
98-95-3
78-59-1
848-75-5
104-67-9
85-85-0
111-91-1
120-83-2
120-82-1
91-20-3
106-47-8
a7-88-3
59-50-7
91-57-6
77-47%%
88-06-2
95-95-4
91-58-7
88-74-4
131-11-3
208-%46-8
99-08-2
83-32-9
61-28-5
100-02-7
132-84-9
121-14-2
60&-20-2
84-65-2
7005-72-3
96-73-7
100-01+4

191-24-2

SHA

Phenol’

bis {2-Chlercethyl) Ether
2-Chlorophenol

1, 3-Dichlorobenzene

1, 4-Dichlorobenzene
Benzyl Aclohol

1, 2-Dichlorobenzene
2+-Methylphenol

bis (2-chloroscpropyl) Ether
4~-Methylphenol
N-Nitroso-Di-n-Propylamine
Hexachloroethane
Nitrobenzens

Isophorone

2-Nitrophenol

2, 4-Dimethyiphencl
Benzoic Acid {2)

bis (2-Chlorcethoxy) Methane
2, 4-Dichlorophenol

1, 2, 4-Trichlorobenzene
Naphthalene
4-Chlorocaniline
Hexachlorobutadiene
4-Chloro-3-Methylphenol

" 2-Methylnaphthalene

Hexachlorocyclopentadiene
2, 4, &-Trichlorophonol
2, &, 5-Trichlorophenol
2-chlor thalene
2-Nitroaniline

Dimethyl Phthalate

Ac thylene :
I-Mitroaniline
Acenaphthene

2, 4-Dinitrophenol
4=-Nitropheno
Dibenzofuran

2, #-Binitrotoluene

2, &-Dinitrotoluens
Oiethylphthalate
&-Chlorophenyl -phenylether
Flyorene

4-Nitroaniline

4, &-Dinitro-2-Kethylphenol
N-Nitrosodiphenylamine
&-Bromophenyl -phenylether
Hexacholorbenzens
Pentachlorophenol

Phenanthrene

Anthracene
Di-n-Butyiphthalate
Fluoranthene

Pyrene

Butylbenzylphthalate

3, 3-Dichlorobenzidine (3)
Benzo (a) Anthracene

bis (2-Ethylhexyl} Phthalate
Chrysene

pi-n-Octyl Phthatate

__Benzo (b) Fluoranthene _

Benzo (k) Fluoranthens
Benzo (a) Pyrene
Indene (1, 2, 3-cd) Pyrene

Dibenzo (a, h) Anthracene

Benze (g, h, i) Perylene

2

AFPPIAAA D
] =
TR

WO WD W

—
i
O
+
&
LV, ]

10061-02-6
79-01-6
124-48-1
79-00-5
75-25-2
591-78-&
108-10-1
127-18-4
79-34-5
108-88-3
108-90-7
100-41-4
100-42-5

Chloromethane

Bromomethane

Vinyt Chloride
Chloroethane
Methylene Chloride

Acetone

Carbon Disulfide
1,1-Dichloroethens
1,1-Dichlorcethane
Trans-1, 2-Dichloroethene

Chloroform

1, 2-Dichlorcethane

1, 1, 1-Trichloroethane
Carbon Tetrachloride

Vinyl Acetane
Bromodichloromethane

1, 2-Dichloropropane
Trang-1, 3-Dichloropropane
Trichloroethens
Dibromochloromethane

1, 1, 2-Trichloroethane

Bromoform

4-Methyl-2-Pentanone

2-Hexanone

Tetrachloroethene
1, 1, 2, 2-Tetrachloroethane

Toluene

Chlerobenzene
Ethylbenzene

Styrene

Total Xylenes

METALS
Aluninum
Antimony
Arsenic
gariun
Beryllium
Cadmium
Cobalt

Copper 4
Iron

Lead
Magnes jum
Mercury
Nickel
Potasium
Selenium

... Silver

Sodium
Thallium
Tin
Vanadium
Zinc

L}
H
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EE . . USEPA - Region III

Organic QA Data Review

Page 1 of 4
- Case #/Site ID: 7131/LA Clarke
Sample Numbers: CGl01-CGl32 Jo
Site Manager: Ralph Shapot »
Data Reviewer: Dianne Therry
Report Date: 26 September 1987
OVERVIEW L e

The set of samples for Case 7131 contained five aqueous samples
and twenty-seven soil samples which were analyzed through the
Contract Laboratory Program {CLP) routine analytical services by
one laboratory. The sample set included two trip blanks, two
rinsate blanks, one water blank and two field duplicates.

SUMMARY . S e

The laboratory performed the analyses in compliance with cx:f
protocols,; including the required quality control procedures.
However, for base/neutral/acid extractables, all detection limits
are twice the contract required detection limits for the agueous
samples. Instrument tune and mass calibration were within
specifications., Surrogate and matrix spike recoveries gave no
indication of natrix problems. Holding times were met for all
samples. Comparison of laboratory and field replicate analyses
showed acceptable agreement for target compounds. The most
significant problem in this data set was poor instrument response
to benzoic acid, which precludes obtaining usable data for this
compound in three soil samples. Other minor problems are
associated with blank contamination, the labocratory's inability
to distinguish between PNA isomers, and variable respense during
HSL calibration. Problems associated with data usability are
discussed in the following sections according to the seriousness
of the problem. The data summary table has been annotated with
the appropriate qualifier codes.

MAJOR ISSUES

1. Benzoic acid data for samples CGll7, CG118, and CGll9 are
rejected (R), as the relative response factor during
continuing calibration was less than 0.05. Failure to
detect benzoic acid under this condition does not confirm
its absence in the samples. If this compound is critical to
the site, follow-up analysis may be necessary.

E-135
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MINOR ISSUES
1. Laboratory and/or field |Dblanks contained methylene
chloridse, acetone, chloroform, 2-butancne,

1,1,1l-trichlorcethane, toluene, and di-N-butylphthalate at
concentrations significant enough t¢ question the reported
results for scme of the samples. These compounds have been
qualified as not detected (U} and the quantification limit
gqualified as estimated (J) for the affected samples.

gompound affected gample results

methylene chioride all reported results -

acetone all reperted results

chlorofeorm all except CG1l5, CGl3l

2-butancne all reported results

1,1,i=-trichlorcethans all reported results

teluene all except GCllo, CGll2, CGl23, .
CGl25, CGl2s, CGl27, CGl29 diF

di-N-butylphthalate all reported results

Notes:
a. Chlorcform in samples CG123 and CG1l25 can be attributed ‘
to laboratory contamination.

Chloroform reported in all other samples can be
attributed to contamination from the rinse water used
during sampling. Per discussion with the site manager,
water used for equipment decontamination was from a
chlorinated potable water supply. Analysis of this
water (CGll5 and CGl31l) indicates the presence of
chloroform, which is commenly found in potable water
supplies as a result of the chlorination processes used
during water treatment.

b. 2~Butancne is commonly found as a contaminant in
methanol, which is used in the sample preparation step
for soil veolatile analysis. Procbable source of this
compound in scoil method blanks and soil samples is the
methanol used for sample extraction.

c. Method blanks show a consistent 1-2 ug/kg level of
toluene which for this particular compound, is
generally indicative of instrument related
contamination, and is not expected to vary

E-136 .
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significantly over the course of the analytical shift.
Therefore, all results for toluene of 1-3 ug/kg have
Jpeen qualified due to lab contamination. ‘

Toluene results greater than 3 ug/kg and/or with
collaborating evidence of presence in the sample (i.e.
the presence of other volatile aromatics) have not been
qualified as possible blank contamination. In this
reviewers opinicon, the "10X" rule specified in the
functional guidelines for data review does not apply.

d. Acid extractables reported in water bklank CGl15
(phenol, 2-chloropheneol, and 2,4-dichlorophenocl) are
not found in any other investigative samples or blanks.
Phenel and 2-~chlorophencl are matrix spike compounds,
and may Dpossibly be present due to sample-
cross-contamination. No explanaticn for the presence
.of 2,4=-dichlorophencl was determined. There it p@
impact on data usability for the investigative samplege

The 10-day contract holding time for scoils for BNA
extraction was exceeded for samples CGl22, CGl28 and CGl3D
due to reanalysis after initial low surrogate recoveries for
2=-fluorophencl and 2,4,6-~tribromophencl. Oonly compliant
data were provided.

Technical requirements for sample holding times/preservation
have only been established for water matrices (i.e. 40 CFR
136), therefore, data for these three soil samples were not
qualified due to these conditions. If holding times are
critical for these analyses, base/neutral data from the
initial analysis (within holding time) may be available fronm
the laboratory. Acid extractables would require
resampling/reanalysis.

The laboratory is unable to distinguish between the
benzo (b} flucranthene and benzo(k) fluoranthene isomers, which
have similar mass spectra and retention times. The reported
results for samples (G118, CGll9 CGl2l, CGl23, and CGl29
represent the total benzo (b&k) fluoranthene present.

The response factors during initial and/or continuing
calibration for up te ten VOA compounds and seventeen BNA
compounds were variable. The sample results and detection
limits have been qualified as estimated (J or UJ) for the
effected compounds.

E-137
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Q ING CON

These data were reviewed according to the National Functional’
Guldelines for Evaluating Organic 2Analyses. 2All data have been
validated with regard to usability. The methed used by the CLP
must be evaluated by each individual user as to whether the

scope, precision, and accuracy meet the needs of the project.

The text of this report has been formatted to address only those
problem aresas which affect the application of the data to the
site investigation. Documentation o©of <these problems and any .
other observed areas of laboratory contractual noncompliance are
included in a separate report sent to the laboratory's CLP
Project Officer. If you have questions or comments on this data
review, please call nme.

Enclosures

| E-138 .
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Glossary: Qualifier Codes

The data summary contains the following qualifier codes: .

U - The material was analyzed for, but was not detected. The associated numerical
value is the estimated sample quantitation limit.

J - The associated numerical value is an estimated quantity because guality control
critéria were not met.

R - Quality control indicates that data are unusabie (compound may or may not be
present), Resampling and reanalysis is necessary for verification.

E-139
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. GC/MS TUNING AND MASS CALIBRATION opr
Decafluorotriphenyiphosphine (DFTPP) b
Cam No. 1121 Contracioe HAZLETON LABORATORIES  ooniract No. @B-OL- Hdb
lnstrument 10 BanSas " Date 7Y/ Time /{;'33.
1ap 10 JETFVit3E _  [Data Reieass Autharized By: M&&_—_
mie ION ASUNCANCE CRITERIA ' SRELATIVE ARUNDANCE :
$1 2.0 - 50.0% of mass 194 YO..P -
- loms then 2.0% of mess 99 4.0 ;:?-031 _
- man 0F reldtive, 20undance ! / ~ -
70 o then 2.0% of meu B9 0 _4‘&_06"'\, Q) /j'
““-—_/—
177 | 0.0 - 00.0% of mas 196 i
197 leeg thant 1.0% of muss 190 0 @
198 | e pesk, 100% reistive soundsnce e
199 | $.0.90.0% of mum 198 - ‘ s.4”
s 10.0 - 30.0% of mos 198 I3 3_/
» gester then 1,.00% of mess 198 : 4% .
&A1 Dreseert, Dut iess than mass 443 6 ? -
442 | grescer then 40.0% of mam 194 ! 5;_£ - F
43 | 17.0-22.0% of mess 442 - - 9.0/ (n3)%
THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING vatue in paremtnesis is % man 9.
SAMPLES, BLANKS AND STANDARDS. Zvaiue in parentnens it % mass 442
SAMPLE 1D LAR 1D ) OATE OF ANALYSIS TIME OF ANALYSIS
29,00 BAN STD RAN 44} $[3al57 16:32
Sons bANSTS | GANYD thsal27 7:30_
[ H00g BAN STD | OAN§Y3 sfRal 12:2C
20 AN sTo | RANyyy ¢/2a/g2 Q.38
G0 A3 DAV sTD | BAN S i0/27 2098
{so na_onceing Tl BANyYE [7:737%! 214/
Sz t/z2/2 fmod] AT 4f3e/23 23:3)
cauy BANYHE $/1/92 o:499
- LCeIS RAMYG] S/ iry 147 27
 Ceilé RAVYSO ~ sliin 2:95 ;?%
FORM V 7/88
E-145

Lyt
L) R

AR302708




F1BY

Cam No.

Cantractor

GC/MS TUNING AND MASS CALIBRATION

Decafluorotriphenyiphosphine (DFTPP)
HAZLETON LABORATORIES

s/’z/d’)—

Cantract No.

0{-34

lnseument 10 Fonsi®  Dare

o 10 RETLSSIRIFA . Dawa Release Autherized By: _Anamia_&a.a:-___ .

ION ABUNDANCE CRITERIA

SRELATIVE ABUNDANCE

§1 | 30.0-80.0% of mass 198 366 <

& | lesthan 20% of em %0 - 6. 49 JApl" g
- mas 08 ralative abundance N

70 | lem than 2.0% of mem 8 _“'“?%-f\ (o-28'~
177 | 0.0 KL0% of e 198 ‘:W

197 | jors than 1.0% of muss 190 g.6 «

19 base peak, 100% reistive 0UNCINCE /Q v

198 | £0-9.0% of mem 198 Y '

75 | 10.0- 20.0% of mem 194 /%3

M6 | eraeter trun 1.00% of. mem 198 /2_5 el

441 e, Bt e than mam 443 ‘?5’ '

442 | gaster then 40.0% of mem 196 &5 ¢ 7

a3 | 170 220% of mees 442 oy (#31>1

SAMPLES, BLANKS AND STANDARDS.

THIS PEARQRMANCE TUNE APPLIES TO THE FOLLOWING

'Value in Sarenthens 1 % man 8.

Value in Darenthens 13 % mass &42

LAMPLE 1D LAR 1D CATE OF aNALYSIS TIME OF aNaALYSIS
[ /s /p> s0.0 %
<< 52, * 54;/!;- =
Nelcuin tY.; VIR v s/rale> (35
LG JoS VYV AT ‘-"ZL;./’?‘ i vd Xl
e i sal L
LG 10 snlrz 1746
C G llars /4] 25
L& 1amsp s3> <lralpy /9 v
FQORM V T/88
E-146

AR302709

1




GC/MS TUNING AND MASS CALIBRATION

Decafluorotriphenylphosphine (DFTPP)

Cam No. 213!
Instrument 10 Einn SIS Qate

Comracror HAZLETON LABORATORIES

s/y/g7 =

Tihe i’.‘"{O

Contract No. &8 -O1- 4%

2655

Lab 10 DETROTOYR7A__  Data Release Autherized By: Z}oa it 7 &Ea-e-s-

mie ION ABUNDANCE CRITERIA

RAELATIVE ABUNDANCE

$ 30.0 - 80.0% of mass 198 249 <

@ | en tnan 20% of men 9 6.00 (000}
™~ man 03 reiative abundancs 46 .0

7O | iem then 2.0% of mew 8 _____‘ o.1%™ “foar )
27 40.0 - 80.0% of mam 134 - 4. % v

1 jots than 1.0% of mms 198 C. 00

198 | bes pesk, TOO% reistive ssundance 100

190 | 50.9.0% of mem 198 6.% ”

73 | 10.0- 20.0% of mam 198 17.3 7

M | pute then 1.00% of un 198 .76 <

441 | present, txe e thea moms 443 10.0 7

442 | gester ten 40.0% of mem 198 79.2 g

443 | 17.0. 23.0% of mem a2 - 19.32 (14333 ]

TMIS PERFOAMANCE TUNE APPLIES TO THE FOLLOWING

SAMPLES, BLANKS AND STANDARDS

1VIM in parentnesis 1 % meus 09
Yalug in perenthess % mesg 442

LtamrLE 10 LAD 1D QDATE OF ANALYSIS TIME OF ANALYSIS

28 0o GAN STD BAN 42 < /4 /; —9.¢
&%_M_Mil LA T4 ¥ (pily
L2053 Gavst> | BAN 49, $/4/87 T
o GV eD | BANYES __sli/a (210

(gl n-ﬂ GAN st RANYCG slzlz—gv 13:.0%
| CoYiyas RAV 4% s/t /)3 /Y ery

& 114 Al AV Y NI 73 9§

CE 3l DAV 30 s/f3y 13/36

CoillMs . 43 _Shity 1334
, %g% ﬁg BAA) Y72 %_aa— 19:32
, —AMN Y3 CS/9iL3 .99

FORM ¥ 7788
E‘147 }_: {‘:f..‘ 3

4R3027)¢




GC/MS TUNING AND MASS CALIBRATION
Decafiucrotriphenyiphosphine (DFTPP)

Cam No. =431

slal 3

Time

ke 1T
2654

Contractor HAZLETON LABORATORIES cuniraer No. €2-Ol-FAb
o Tme__auitt

Instrumant 10 EnnSl  Date

Lo 10 DETPeea%t 30 paca Aeisase Autnorized By: M&&_ ‘

R

m/e ION ABUNDANCE CRITERIA SRELATIVE AIUNO-&HC!

$ 2.0 - 60.0% of man 198 4s. o0~

8 | tem trun 2.0% of mem B 4.0 b.aJ'

- mam 08 relative soubdince g-g_:_

70 | emtua2lhel ren O . ﬁ}‘

177 | 0.0 - 00.0% of mas 198 55?_/

%7 loss than 1.0% of muss 194 fale)

198 base pesk, T00% reigtive aburcianca /O Q

199 | 50.9.0% of mam 198 QL/ .
7% | 10.8. 30.0% of mam 198 MJ&‘/

n graater 1an 1.00% of mex 198 I !2 e '
447 | areeent, ut less then mam 443 S‘ y ' :
442 | grascer then 40.0% of mass 198 g1 i
a3 | 170 230% of mew 462 > A2A*

SAMPLES, BLANKS AND STANDAROE

THIS PERFORMANCE TUNE APPLIES TQ THE FOLLOWING

'Valtu in paremthes:s s % mass 59,
Vilug i SArNtPens & % mags 442

Cey
R EAN

FORM V
E-148

T/88

AR302711

SAMPLE ID LA 1D DATE OF ANALYSIS TIME OF ANALYSIS
Py 2 4a0se AAN 9327 /7l 2/ .50
(o152, R4y 979 S/s/a> 224
ARN ¢ra s/s/ty 4:3>
L& i3 gan YU s/clv3 573 n
CG a3 ARN 43S s/ s/t? g: /o - *q/p




GC/MS TUNING AND MASS CALIBRATION

Decatluorotriphenylphosphine (DETPP) 26E
Cam No, i3l i Centractor HAZLETON LABORATORIES Cantract No. w
InsTument 10 f.:’_ﬂﬂﬂ_ '‘Date éZ'A’ 2 : Time 2R/ 2
Lap i Mm Data Release Aythorized By: _Mi_ﬁ&zmz____
mie ION ABUNDANCE CRITERIA S“RELATIVE ABUNCANCE
8 0.0 - 80.0% af mags 198 - y; l‘/
a lees than 2.0% of mass 89 2 ) 0'0 (dld'i
- mam 59 relative abuncance g2 3
s = .
0 oas than 2.0% ot meu B Fa) 0‘; (C}’) o4
1277 | 0.0 00.0% of mams 198 "53 :
197 | ters than 1.0% of mess 198 p W
198 base pask, 100% relstive abundance ey
199 | 40-9.0% of mun 198 s 5
215 | 100 - 20.0% of mem 198 : )5 -
I | gemer than 1.00% of macs 198 - e e
&A1 oresent, but et than mass 443 5 A6 ~
3 | 17.0. 22.0% of mem 442 . 9 3 . ((“)2,/
THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING TValug in parentnens 15 % mas 69.
. SAMPLES, BLANKS AND STANDARDS Valud in parenthesis ;s % mass &d2
SAMPLE 1D LABR 1D CATE OF ANALYSIS TIME OF ANALYS!S
- 4 TTETEY "SI 23:99
£l _GAM §31 ele3- /2
_GML&D__.._%II 123 /3> 2:0d
CC a7 A 995 r/}/ﬁ L Ny
€& 129 REN 19 <laley L2
P
— FOAM ¥ 7/88
| . E-149 | crho bt

AR3027 12




GC/MS TUNING AND MASS CALISRATION

Decatiucrotriphenylphosphine (DFTPP) 26 .

Cam No. ;fﬂ > Contractor HAZLETON LABORATORIES Contract No. M
Instrument 10 Lu2a SIR.  Date .S'AA’?' e Time 230 .
Lae 1D M Data Relsase Authorized By: _Q&m—_ﬁ%hg— ‘

ION ASUNCANCE CNITERIA YLRELATIVE ABUNCANCE
$1 | 20.0.90.0% of mest 198 33,3~
- " lens than 2.0% of mes 80 (2_: ] : \ @-0'(]‘
- man 88 relative DUNCINCE ”m?
77 | Wmthan 2ot men e T TR (6.2
177 | 20.0- 80.0% of mam 190 WE—"Q =

s 4 tegs than 1.0% of mess 198

0.0
19 Sase pesk, TOO% relative auUndance e
198 | $.0-5.0% of mam 16 Gy 7 -
275 | 10.0 - 20.0% of mex 198 T
= groater than 1.00% of mam 198 /ﬁ S
441 gresert, Bt jat than mam 443 . f f g
442 | groscer then 40.0% of mams 196 530 7
43 | 170 22.0% of mess 442 . P 3 (23?
Sas E5. BLANKS A3 STanoARE o Tt e o 3
samrLE 1D LAS 1D OA*'rl OF ANALYSIS TIME OF ANALYSIS
__5;11." BR) S%é LAN sow /C/8Y [2:35 '
WY 2pn_so® /e s I2ieg w/ ;‘l/?/,o

FORM ¥ 7783 .
E-150 . '

AR302713




GC/MS TUNING AND MASS CALIBRATION

Decafluorotriphenylphosphine (DFTPP) 265
Cam Neo. Fi3 . Cantractor HAZLETON LABORATORIES Contract No. w
lnsrryment 10 Linn SLB.  Oate s'////J 2 Time . #0
Lo 0 DEPACIBA fea R‘!un Autherized By: w
m/s  1ON ASUNDANCE CRITERIA XRELATIVE ABUNDANCE
7 0.0 - 00.0% af mase 198 37. g
B | teman 20% of men B 03 ~ (a.9'
@ | mem 63 reiativw sbundancs _ ) ;'0. P ~
70 | emthan 2.0% of mem 80 A o)
127 40.0 - 90.0% of mam 19§ "l?'& v
197 joss than 1.0% of mess 198 Q-_O
19 sem peek, 100% reistive SDUMGANCE A /00
190 | 6.0.9.0% of mem 198 o ' L2
o 10.0 - 0.0% of mam 198 IS'-? v
W8 | guter than 1.00% of mas 190 J 34 s
a1 present, but less than mass 443 é 3
443 | gesmer than 40.0% of mam 198 ) ﬁd yd 3
43 | 17.0-73.0% of mam 442 - : : 9/ v A"
THIS MEREORMANCE TUNE APPLIES TO THE FOLLOWING Tuaiue in parenthent s % man 8. o1
SAMPLES, BLANXS AND STANDAADS. Zuatus in oaremthens 4 % mas u:%)
SAMPLE 10 CAS 1D . DATE OF ANALYSIS TIME OF ANALYSIS
— — 14'"
R0~ Ga g <g 5 J ESR SV
VT Sl = ¥, A
ﬁm‘l <ig £/ /'S 20
<2 /13 :
/ i

FORM ¥V 7/88
E-151

-‘:\{j‘.‘-.“,é

“AR302714




GC/MS TUNING AND MASS CALIBRATION

Fops

- Decafluorotriphenyiphosphine (DFTPP)

Cam No. ¥l§ !

Contractor HAZLETON LABORATOR]ES

Contract No. g‘of;?'qlc

Insrurnent 1D TANSIR . Date S-n-8+

2204

Lb 1D DPoSUILD Data Release Authorized By:
m/fe 1ION ABUNDANCE CRITERIA

RRELATIVE ABUNDANCE

51 30.0 - 80.0% of mass 198 44,0 v

- nmz.ﬂﬂejnsﬁ o, 83

% mec 88 reltiw abundance 5.3 /

70 | tem than 2.0% of e 89 ¢ ‘fm ez2)' "
1277 | 40.0- 80.0% of macs 198 _;;_;. v

157 lows than 1.0% of mass 198 o, 00 l/

198 | bam pesk, 100% ralstive acundance oo -
199 | 5.0-9.0% of mees 198 L.oY v

275 | 10.0.30.0% of mem 198 5.5

305 | gremtr then 1.00% of fun 198 .32, v

421 | present. but less then mas 443 5, b F
42 | gener tan 40.0% of mess 198 4o.3 v

«3 | 17.0-23.0% of mas 442 Z.04 (7.53% 5

THIS PERFORMANGE TUNE APPLIES TO THE FOLLOWING
SAMPLES, BLANKS AND STANDARDS.

1Vauninwmhnhhlmﬁ.
2yaiue in parenthesis is % mess 442

SAMPLE 1D LAS 1D DATE OF ANALYSIS TIME OF ANALYSIS
20 ne TAW ST a0 Sy S-\\~%7 2259
i%m; %A_-; Ei ZAS Sl S-12-%32 oess
(NR O mg TFhs STID Ban) 513 S=1lD-%3 &S 2 2] 0%
lggﬂ‘% EAL ST Ban) Si S-12-R 3 c2 Sy v 9"5,

. FORM VY
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er%S i . : - o USEPA Region III

Inorganic QA Data Review

Page 1 of 3
Case #/Site I.D.: 7131/L.A. Clarke
Sample Numbers: MCH101~-MCH131 -
Site Manader: “Ralph Shapot i
Data Reviewer: Terrie Barrett ::E>
Review Completed: 29 August 1987
OVERVIEW S Coe e

The set of samples for Case 7131 contained twenty seven soil
sanples and four water samples which were analyzed for full HSL
metals through the Contract Laboratory Program Routine Analytical
Services. The sample set contained two water blanks, an agueous
trip blank, an agueous rinsate blank, and two soil duplicates.

All elements were successfully analyzed in all samples. Areas g
concern with respect to data usability are listed below and also

on Table 1.

MAJOR SSUES = . . . .. _ S

Possible false negatives and elevated detection limits due to
extremely low spike recoveries for Sb, As, Mn and Se.

False positive result for nickel for éample MCH 131 due to a
significant level of analyte found in the preparation blank.

MINOR_PROBLEMS

Possible matrix effects or laboratory specific problems,
indicated by the following:

o Poor spike recovery for Sb, As and Fb.
©¢  Very high spike recovery for As and Mn.

-] Variability in laboratory duplicate results for Cr and
Pb,

Variability in field duplicate results for as, Ba, Cr,
Co, cu, Fe, Pb, Mn, Ni and 2Zn.

—

Poor results for serial dilution analyses for Ca and
Mg.

E-153
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\m USEPA Region III
Inorganic QA Data Review

Case 7131/LAClarke
Page 2 of 23

NOTES

The reported. result for nickel for sample MCH 131 was raised +to
the CRDL of 40 u due to significantly high preparation blank
contamination.

Due to extremely low spike recoveries for antimony and arsenic
the R qualifier on the non-detected values overrides the UL
qualifier on these values for the low spike recoveries.

Since one spike recovery for manganese is extremely low and the
other spike recovery is very high, the low (L) and high (K)
gqualifiers were not used. Reported results for manganese were
gqualified as estimated (J) instead,

Laboratory duplicate results for lead showed varlability that may
have contributed to the poor spike recovery. For this reason

—

-

reported results are qualified as estimated (J), rather than lowdi?

(L) .

Serial dilution results for calcium and magnesium did not agree
at lower concentrations, but did agree at higher concentrations.
Therafore, reported results were gualified if they were below the
initial sample concentrations found in those samples with poor
serial diluticn results. It appears that a matrix interference
for calcium and magnesium exists at lower concentrations.

ORMATION  RE( G Q

These data were reviewed according to the National Functional
Guidelines for Evaluating Inorganic Analyses, All data have
been validated with regard to usability. The methods used by
the Contract Lab Program (CLP) nust ke evaluated by each
individvual user as to whether the scope, pracision and accuracy
meet the needs of the project.

The text of this report has been formatted to address cnly those
problem areas which affect the applications of the data to the
site investigation. Documentation of <these problems and any
other observed areas of laboratory contractual noncompliance are
includad in a sgeparate report sent to the laboratery's CLP
Project COfficer. If you have any questions or comments on this
data review, please contact Dianne Therry.
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m USEPA Region III
Inorganic QA Data Review

. Case 7131/LAClarke
Page 3 of 3

- Table 1 is a summary of qualifiers added to the laboratory's
results during data validation. Table 2 is a summary of all
samples which regquired dilution.

ATTACHMENTS

1. Glossary of data qualifier codes.

2. Data Summary. This includes:
a) All positive results with qualifier codes, if applicable-
b) All unusable detection limits qualified with an "R"; and
c) All estimated detection limits cqualified with UJ or UL.

3. Appendix A - results as reported by the laboratory (no.
corrections were made during data validation).

4. Appendix B =~ DPO Report. This addresses laboratory
compliance issues with respect to the Statement of wWork.

5. Appendix € -~ Support Documentation includes details to
support the statements in this report. jP

. E-135 .
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Table 1 - Summary of Qualifiers on Data Summary

After Data Validation

Analyte Samples Affected Qualifier Bias
Positive Non- .
Values Detected
Values
Sb MCH101-MCH11l3 L R . Extremely Low
MCH117-MCH120
sb MCH101-MCH113 L (UL)R Iow
MCH117-MCH130
Asg MCH1O01~MCH113 L R Extremely Low
MCH117-~MCH130
As MCH101-MCH113 L (UL)R Low
MCH117~-MCH130
As MCH131 K High
Ba MCH101-MCH108 J
MCH110-MCH113
MCH117-MCH130
Ca MCHI01-MCH113 J
MCH117-MCH130
Cr MCH101-MCH1O0S8 J
MCH110-MCH113
MCH117-MCH125
MCE127-MCH130
0 of MCH101-MCH108 J
MCH110-MCH113
MCH117-MCH125
MCH127-MCH130
Co MCH103-MCH105 J
MCH107-MCH112
MCH119,MCHL120,
MCH122,MCH123,
MCH128=-MCH130
Cu MCH102-MCH112 J
MCH117-MCH130
e MCH101-MCH113 J
MCH117-MCH130
Pb MCH101-MCH113 (L}J
b MCH101-MCH112 J

MCH117-MCH13C
E-156
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Comments*

1(22% R)

2(39%,50%,
70% R)
1(21% R)

2(74% R)

3(140% R)
4 (62% #D)

i

4(182%
RPD)

5(53% RPD)

4 (> *CRQL,
and 107%
RPD)

4(141 %
RPD)

4(91% RPD,
171% RPD)

2(62% R)
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Table 1 ~ Summary of Qualifiers on Data Summary
After Data Validation

. Analyte Samples Affected Qualifier Bias Comments#*
' ~ Positive Non-
3 T Values Detected
o T 7 Values

Mg " MCH101-MCH110 I 6(17% D)
MCH112 ,MCH113
MCH117-MCH119
MCH121,MCH123-MCH127

Mg MCH131 J 6(18% D)

Mn . - MCH101-MCH11l3 (LyJ Extremely Low 1(0% R)
MCH117-MCH1320 :

Mn MCH101-MCH113 (K)J High 3(129% R)
MCH117-MCH130 .

Mn . . MCH101-MCH113 3 a(125%
MCH117-MCH130 Rpj'

Ni MCH102 ,MCH104~ 4(> +CRDL
MCH1CS8 ,MCH110~ and 162%

: MCHil2 ,MCH120~ RPD)

MCH122,MCH124,
MCH128~-MCH130

Ni MCH131 B , 7

Se MCH101=-MCH113 L R 1(2%% R)
MCH117-MCH130

Zn MCH1Q1-MCH113 J 4{76% RPD)
MCH117-MCH130

Table 2

Summary of Samples Requiring Dilution

Resultant
Analyvte Samples Affected Quantitation Limit (vg/l)
Fe MCH111, MCH120, 1000
MCH129, MCH130
. _ E-157
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1= Due to an extremely 1low spike recovery (% recovery.
parentheses), indicating a matrix interference, the reportec
results may be biased extrermely low. The possibility ot
falge negatives exists.

2 =, Due to, a low spike recovery (% recovery in parentheses),
indicating a matrix interference, the reported results may
be biased low.

2 = Due to a high spike recovery (% recovery in parentheses),
indicating a matrix interference, the reported results may
be biased high.

4 = Based on relative percent difference of the analysis of the
field duplicates (>30% RPD), the reported results for these
samples may not reflect the true average concentration.

5 = Based on relative percent difference of the analysis of the
laboratory duplicates (>»30% RPD), the reported results for
these samples may not reflect the true average
concentration. -

6 = Serial dilution results do not agrea within 10%, indicating
a physical or chenmical interference. Reported results for
these samples are gualified as estimated. ,

a

7 = Due to high levels of nickel found in the preparation bl
the raported result for sample MCH13l was raised to the CRQL
of 40 u. Since this result was a concentration lower than
the contaminated preparation blank, it was most 1likely a
false positive result.
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GLOSSARY OF DATA QUALIFIER CODES

. CODES RELATING TO IDENTIFTICATION
(confidence concerning presence or absence of compounds):
U = NOT DETECTED. THE ASSOCIATED NUMBER INDICATES
APPROXIMATE SAMPLE CONCENTRATION NECESSARY TO BE
*DETECTED.

(NO CODE} = CONFIRMED IDENTIFICATION,

B = NOT DETECTED. SUBSTANTIALLY ARBOVE THE LEVEL REPORTED
IN LABORATORY OR FIELD BLANRKS.

R = UNRELIABLE RESULT. ANALYTE MAY OR MAY NOT BE PRESENT
IN THE SAMPLE. SUPPORTING DATA NECESSARY TO CONFIRM

RESULT,
CODES RELATED TO QUANTTITATION
(can be used for both pQSLtive results and sample quantitation
limits): -
F
J = ANALYTE PRESENT. REPORTED VALUE MAY NOT BE ACCURATE OR
PRECISE.
K = ANALYTE PRESENT. REPORTED VALUE MAY BE BIASED HIGH.
; ACTUAL VALUE IS EXPECTED TO BE LOWER.

L = ANAILYTE PRESENT. REPORTED VALUE MAY BE BIASED LOW.
ACTUAL VALUE IS EXPECTED TO BE HIGHER.

UJ = NOT DETECTED. QUANTITATION LIMIT MAY BE INACCURATE OR
IMPRECISE.

UL = NOT DETECTED. QUANTITATION LIMIT 1S PROBABLY HIGHER.

QTHER CODRES
- .- Q = NO ANALYTICAL RESULT.

‘ll" : E-159
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INORGANIC DATA VALIDATION SUMMARY page 1 of

Date Review conpmed September 2,457 ‘ : .
Case No._7/3 SAS No. ———  Contract Ladb C,ﬁf_fp‘l;; M/_’ﬁé:
ke Contract No.__ o §-of-75ra-

Site Name >
Sample Nos._ g |O1 - IMMCH 13 Lab DPO ohn Tiistre ] Vi)

Reviewer {g-
from Resgon_m._ Phone (7151572730

WESTON Analvtics, div, of Rov F. weston, Inc

' CONCENTRATION

MATRIX ow imed Ihigh] MATRIX RELATED COMMENTS
soli1/s011d | 27
aqueous ~
other

ICP

HoYding Time
Talibration Blanks
Initial Galibration

Tontinuing ﬁ} i bzaﬁ_n
Freparation Blan w Iwoler: Ni (57.ua/0) &ifeets S LY
Thterterence Lheck Sample Al 2
ab Lontro! Sampie

Lab Duplicate

Matrix Spike

Serial Dilution

FURNACE
Holding 1ime
't‘fa]ibration Elanks
Tnitial Calibration
Continuing Calibration
Preparation 8lank
Lab Control Sample

Lab Duplicate

Matrix Spike

BupTicate Ingections
natytica Ke
MERCURY

Holding lime

Calibration Biank
Tnitial Lalibration

Continuing Lalibration

Preparation Blank
Lab DupTicate
Matrix Spike
REVIEWER'S COMMENTS:
vap Sates Hadk Veiwes fiion zere o the COGRL. gfa;d_ﬁ,g{ A

Hoo Water blanks | one cgtuwecus Hip blank sne
AU TV FraSattr bjant
w

FYI[ACTION COMMENTS

NNANNES

N

Cr {53%: RPD)
ol Mn (o% £.129% &) _
waier Mg (8% D) il (2 {1470 ), Mg (7% D)\

NN

Y‘Y‘\\\

PbT€G°r.= ZeD)

N8

3

SIS [ s s

cakodeted Wsiing Lhincar ft"f'ré,_;f("\’ while Vabes freq, N SR ST IR

-0 Sy hccjﬁc f Q.'f?i!\da{d aie calccalted L"—5f“lj’ € L .'5':‘(;)'(\/;;((.’1
Juadra he least S%»&{ﬁ-._c.b [z Chein f_"S..' c_Onc{ Croim PSS Sion ‘:- e
& bsor Barce sra_lugs) Z+ 13 1the gpinion o+ Hhe VYeviewsr gt ,u..
valués should be Colewlatz S 4 5.1q e SBarne caleoc ot e
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USEPA-Region III

Ino¥ganic QA Data Review
M@@m Page 1 of 2

Case #/8ite I.D.: 7324/L.A. Clarke

Sample Numbers: MCH133~-MCH140, MCHB3I7-MCHB56,
. <oy s - - MCH8681-MCHES67
Site Manager: Ralph Shapot

it i
Data Reviewer: Terrie Barrett —
Review Completed: 21 July 1987 L
OVERVIEW = _ e e s

The set of samples for Case 7324 contained 26 water samples and 9
soil samples which were analyzed for HSL metals through the
Contract Laboratery Program Routine Analytical Services. The
sample set contained three duplicates, a rinsate blank, and a
trip blank.

SUMMARY = . ___. : .

e

All elements were successfully analyzed in all samples. Areas4g%
concern with respect to data usability are listed according to
the seriousness of the problem. These include:

MINOR ISSUES

) Irreqularities in the calibration of the graphite furnace
affecting the analysis of Pb. .

Possible matrix interferences or laboratory specific problems,
indicated by poor spike recoveries for Sb, As, Pb and Se.

Poor duplicate results for the field duplicate for Al and Fb.

Instrument instability indicated by a significant positive value
in an initial calibration blank for cCu.

Low level preparation blank contamination for Cr, Fe, Mg and V.

Possible loss of analyte for all metals for all water samples due
to fact that samples were not preserved at the time of sampling

NOTES

Two sampleé had elevated detection limits due to the dilution of
the sample. For sample MCH852, the dilution was performed to
overcome the effects of the matrix interferences. For sample

E-163
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USEPA-Region III
Inorganic QA Data Review
Case 7324/L.A.Clarke

MCHS846, the dilution was required to bring the analyte
cencentration into the calibration range.

These data were reviewed according to the National Functiecnal
Guidelines for Evaluating Inorganic Analyses. All data have been
validated with regard to usability. The methods used by the
Contract lab Program (CLP) must be evaluated by each individual
user as to whether the scope, precision and accuracy meet the
needs of the project.

The text of this report has been formatted to address only those
problem areas which affect the applications of the data to the
site investigation. Documentation of these problems and any
other cobserved areas of laboratory contractual noncompliance are
included in a separate report sent to the laboratory's CLP
Project Officer. If you have any questions or comments on this
data review, please contact Dianne Therry.

Table I is a summary of qualifiers added to the laboratory's
results during data validation. Table 2 is a summary of all
sanples which required dilution.

ATTACHMENTS:

1. Glossary of data qualifier codes.

2. Data Summary. This includes:
a) All positive results with qualifier codes:; and,
b) All estimated detection limits qualified with UJ or UL.

3. Appendix A = results as reported by the laboratory (no
corrections were made during data wvalidation).

4. Appendix B ~ DPO Report addresses laboratory compliance to
the Statement of Work.

5. Appendix € = Support Documentation includes details to
support the statements in this report.

E~164
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Analyte

S — A G T S A T Y A

Al

sb

AsS

cr

Fe

Fb

Mg
Se

‘Table 1 - Summary of Qualifiers on Data Summary
After Data Validation

-

Samples Affected

values

MCH137,MCH138 Mcns¢1'7soil
MCH842 , MCHEA45 , MCH84613
MCHB850-MCHB52

MCH137,MCH138,MCH841,” _ .
MCH842,MCHB845,MCHB46,
MCHS850-MCH852

MCH137,HCH138,HCHB41,7soil
MCHB42 ,MCH845,MCHE46,
MCHB50-MCH852

MCHS845,MCH850,MCH851 so0il
MCHE37-MCHB840 water
MCHES53-MCH&55 water

MCH137,MCH138 , MCH841,
HCH842,MCH845,MCH846135011
MCHS850-MCH852
MCH135,MCH136,MCK1239,

MCH140 HCH837-MCH840,\water

MCHg43 I
MCH842,MCH852  _ _ soil

MCH137,MCH138,MCHB41,,)
MCH842,MCH845,MCH846 [ soil
MCH850-MCH852 ~

MCH841,MCH842,MCH845, _ ..
MCH850-MCH852 =

MCH133-MCH136,MCH837-
MCHg40,MCHE43-MCH844, |
MCHB847-MCHS49,MCH853~ |
MCHE56 , MCH861~-MCHB67 _)

E-165

all metals

. S e S A A S e i g Sy A

Qualifier
Positive Non=-
Detected
Values
J
UL
L UL
B
B
B
L UL
Jd
J ug
B
UL
B
L UL

Bias Comments#

3 (RPD 38%)

Low 2 (52% R)

il

tow 2 (74FR)

High 1

High 1

High b

Low 2 (55% R)
3 (RPD 48% &

>+CRQL)

4

High b

Low 2 (55% R)

High 1

Low 5

AR3G2728




1 = One or fiore of the blanks associated with these samples gave
a positive response greater than twice the IDL (instrument
detection limit). The reported results may be biased high.

2 = Due to a low spike recovery (% recovery in parentheses),
indicating a matrix interference or laboratory specific
problems, the reported results may be biased low.

3 = Based on relative percent difference of the analysis of the
field duplicates (>30%), the reported results for these
sanples may not reflect the true average concentration.

4 = Due to irregularities in calibration the reported results
nay be estimated,

¥ = Possible loss of analyte for all metals for all wateri
samples due to the fact that samples were not preserved at

the time of sampling. 7
.\
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Table 2
Summary of Samples Requiring Dilutien
Resultant
Analyte les fected : Quantitation Limit (ug/1)
As MCH852 50
TY - : -MCHS846

50

i
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GILOSSARY OF DATA QUALIFIER CODES

CODES RELATING TO IDENTIFICATION

{confidence concerning presence or absence of compounds):

U =

NOT DETECTED. THE ASSOCIATED NUMBER INDICATES
APPROXIMATE SAMPLE CONCENTRATION NECESSARY TO BE
DETECTED.

{NO CODE) = CONFIRMED IDENTIFICATION.

B =

BE =

NOT DETECTED AT LEVELS SUBSTANTIALLY ABOVE THE LEVEL
REPORTED IN LABORATORY OR FIELD BLANKS.

UNRELIABLE RESULT. ANALYTE MAY OR MAY NOT BE PRESENT
IN THE SAMPLE. SUPPORTING DATA NECESSARY TO CONFIRM

RESULT.
(can be used for both positive results and sample guantitation
limits):
J = ANAIYTE PRESENT. REPORTED VALUE MAY NHOT BE ACCURATE OR
PRECISE.
X = ANALYTE PRESENT. REPORTED VALUE MAY BE BIASED HIGH.
ACTUAL VALUE IS EXPECTED TO BE LOWER.
L = ANALYTE PRESENT. REPORTED VALUE MAY BE BIASED LOW.
ACTUAL VALUE IS EXPECTED TC BE HIGHER.
UJ = XNOT DETECTED. QUANTITATION LIMIT MAY BE INACCURATE OR
IMPRECISE.
UL = XNOT DETECTED. QUANTITATION LIMIT IS FPROBABLY HIGHER.
OTHER CODES

Q = NO ANALYTICAL RESULT.

- N
p L 20T
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INORGANIC DATA VALIDATION SUMMARY  page 1 of A

Date Review Completed 2/ _uly /377 o
Case Xo. 7.3=2 SAS No. — ~  Contract Lab ENSECO - C’AL.
Contract No. /.5-0/- 7. F i

Site Name_ o4 C/aeKe
Sample Nos._ e i 133 -y /40, ~ Lab DPO_Kent Kf*ch:raﬂmnﬁ
INLH BT RO s K Skl R!V’e"e"_]ie_:ue_ﬂ,a.iratt

from Region JII Phone (215)524- ZEEQ

e b BT
WESTON Analvtics. div, of Rov F, Weston, In

) CONCENTRATION
MATRIX  TTow [med Thigh] MATRIX RELATED COMMENTS

$011/50 9
agueous e
other

I1CP
HoTding Time

a ration Blanks
Tnitial Calibration

Continuing talibration

Preparation Blank
Tnterference Check Sanple

Tab Control Sample
Lab DupTicate
Matrix Spike
Terial Dilution

FURNACE

Holding Time
Calibration Blanks

Initial Cajjbration
Continuing Calibration
Preparation Blank

L § Control Sample

Tab Duplicate
Hatrix Spike

DupTicate lngections
nalytica ke
MERCURY & CYANIDE

Holdin ne
ration Blank

3
Tnitial Calibration
Continuling Lalibration

repdration Blank
ab Duplicate
Matrix Spike
REVIEHER S COMMENTS: aleminam, Al valuss

The b had 710 telibrations fer 4 -

__xwp{r {-5( e (S wirt e ke ﬁcm /‘}/'/- /C"et/azf’:j;:'n

v&f—e daken fon Al-2Z. 1LS vebuss for Rl-l 5 7
Yable limits. Al vabuesr Shoutd be fares Trorn the

,..a/me falrbration for Bi.

2, Prep blank valwus wese Sianifi cantiy [q,g,g, nonah I

%uﬂ,% vreported reswlts for Cr, mg),q i1 t?
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REVIEWER'S COMMENTS (cont.) o o

3. I\,'u."-fera.:.s vouwndang Crrors  and | M PIROPer S«fﬁqfu-_'-',m_,a.f 7ch7w':_i
g\ Omputer c\;,ﬂvu,mﬁcd poges . . |

o Mathiple forms (0F vhe ame Type) Veqeune idu.ﬁ‘ﬁcaﬁan(.
(orm A, form T B, 24 ). (Se ottachment () o

5 A neugh e Sow 787 Oy g eni arpsction of €8
Lo wiile Juining MTA'S aid g llevs 20 argteticn s
bi.".u‘t’.ﬁh COYI'HNLLIP\? C&kar&ﬁom _45(3‘-1'11..1.)1,&37 C Ew- Mcrq_tc.‘ .
oo tab s Conbacted winder Sow 799 and  shenca
Ghrtng To e practices stmtzd | A SOw TR o (Seé @ thachme

2

G. F_,u'm:to:? colhbration Qonf'zu,'n,ed Cryir WS:WJ r—egaﬂ;{m
Ghe Shape of the Ccurve, The r*ésalzh',hﬁ b braten =

Wi m':"-"l‘wi’y é'w Clurie. ( See a—ﬁ'ac;jwﬁ.5> _
‘._i“ﬁ
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4)

5)

- TE - B - o i

A #&c}?m:f

{s.gs, 10U). Use an "E" as the footnote to indicate an escimaced
value or value not reported due to the presence of interference,
and an explanatory note gust be included on the cover page. If
the duplicace sample analysis {3 not within che control limirs,
flag 1t with an asacerisk (*). Use "S™ as a footnote to indicate
a value determined by Method of Standard Additicns (MSA). 1If the
correlation coefficient (r) for mechod of standard additions is
less than 0.995, flag the value with a '+' sign, If duplicace

iojection precision criteria specified for Furnace A4 analysis in

Exhibit E cannot be mer, f£lag the data with an "M", If the spike
sazple recovery is oot within concrol limics, flag the data with
the letter N. Report results to two significanc figurss for values
from O to 100 and three significant figures for results greater
than 100, with the exception of Mercury (see Mercury Methods -
Exhibic D). For rounding rules, follow the EPA Handbook of
Analytical Quality Control in Water and Wastewacter Laboratories

(EPA~600/4-79-019).

Under the cozmments section cn Form I, provide a brief physical
description of the sample using the following guidelines:

A+ Water samples = Coloration and clarity

B. Seolid Vuu:ples' - Calqra:ipn, texture aud artifacts i

Racormended Descripcive Terms

Coloration: Red, blue, yellow, green, orange, vioclet, white,
colorless, browmn, grey, black

Claricy: Clear, cloudy, opaque .

Texture: Fine (powdery), Medium (sand), Coarse (large crystals
or rocks)

Also nota any significant changes that ocecur during sample prepara=-
tion (i.a. coloracion shifts, emulsion formscion).

Analytical results for samples and spikas, duplicates, standards,

'ICP Interfersncs Check Samples, reagent blanks, laboratory control

:auplcs, instrument dezacticn limits and holding times on. QA Forms
1I, I1Ii1, Iv, ¥, VI, VII, VIII, IX and X. Multiple forms require
1ddnci£1czcian {i.e. Form IIA, Form IIB etrc.) Summarize each full
mithod of sctandard addi{ticn performed on Form VIII.

Legible photocopy of raw dataz (sequential measuremant readout
record) clearly labeled with sufficient informatiom to unequivocally

idencify:

a) calibration standards (includiag prep dace).

b)) calidration blanks and preparation blanks.

E-171
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Atfochment 2

l. All furnace ansglyses, except durinz‘?ull Matheds of Sctandard Addition
{MSA), will require duplicace injections for which the average absorb—

ance or “"concantratica”™ will be reported. All analyses must fall "

within the calibration range. The raw data package must contain

both absorbance or “concantracion” values, the average value and th

relative standard deviation (RSD) or ccefficient of variation (CV).

For conceatrations greater than CRDL, the duplicate {njection readings

mist agres within 202 RSD or CV, or the sample 3ust be rerun once.

If the readings are 32ill out, flag the value with an ™" on Form I.

2. All furnace analyses for each sample will require at leasz 2 single
aualiytical spike to detarmine if the MSA will be Tagquired for gquanci-
tation. Analytical spikes are not required on the predigestc spike
samples. The spike* will be required to be at a corceantratioa (in
the sample) twics the contract Tequired deteaction limiz (CRDL). The
percent (IR) of the spike, cslculated by the same forzmla as Spiked
Sample gnalysss (Exhibit E), will chen determine how the sample will
te quantizated as follows:

2) If the spike recovery is less than 40%, the sample must be diluced
and rarun with anothar spika. Diluta the sampla by a factor of $
to 10 and rerun. This step must only be performed once. If after

» the diluzion the spike recovery is scill <40Z, report data and
£lag with an "E” to indicate interfereance problexs. di?

B) If the spike racovery is  greacer than 40Z and che sampic.absozbance

T er concentratiocn is <502 of the spike™, report the sample as less
than the CRDL or less than the CRDL times the dilution factor if .}

the sample was diluted.

c¢) If the sample absorbancs or concentration is >50% of the spike™
and the spike reacovery is between 85% and 1152, the sample should
be quantifated directly from the calibration curve.

d) If the sample zbsorbanca or coucentration is >502 of che spike”*
and the spiks recovery is less than 852 or graatar than 1152, the
sample zust be quantitaced by MSA,

3. The following procedurss will be incorporated into MSA analyses.

2) Data from MSA calculations musc be within the linear range as
deterained by the czlidraciocn curve generated at the beginning of
the analytical run.

*Spikes are post diges: spikes to be prepared pricr Lo analysis by addiag a2
knows quanticy of the analyte 'to an aliquet of the digesced sample. The
unspiked sasple aliquoc must be compensated for any volume change in the spike
sazples by addition of deionized wacer zo tha unspiked sample aliquot.

**Spike” is defined as (absorbance or concencration of spike sample) minus
(absorbance or concenzration of the sample). .
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. , - Tﬁe y adout of the Model 5000 may be calibrated directly in units of concentration using a
o :@ep process. First, enter the concentrations(s) of the standard(s) being used. Second,

pirate a blank plus each standard and press the appropriate standard button. The System

equates the absorbance of each standard with the actual concentration, and construets an

appropriate calibration curve.

The selection of the number of standards, and their concentrations, is most important.
Some useful guidelines are given below.

10B. SELECTING THE NUMBER OF STANDARDS

- The Standard Conditions pages of the Analytical Methods manual indicate the linear
working range for each element (i.e. the concentration range over which absorbance is

linearly proportional to concentration).

-5~ -_a) If the analyte concentration of all the samples to be analyzed falls within the linear
range, then calibration should be performed with a single standard.

b) If the analyte concentration in the samples is expected to exceed the linear range,
then either two or three standards are recommended, depending on the degree to
which the linear range is exceeded. As a general rule, if the analyte concentrations
are expected to be less than three times the linear range, two standards are adequate.

If the concentrations are expected to exceed three times the linear range, ugl three
..

e

nTrnntohar o standards®. T
. . " 3 ._- ’ i -' T T T T e T, T T o -._-\\'-,
J - - - - —
s S e T P N SO
Ly "_%%‘. O4r
S
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s
-
7
1 ]
3 r

One Standard - Linear Plot  Figure 10-1B - Three Standards - S-Shaped
' Plot (Calibration Error).

FWith three standards it is frequently possible to determine accurately analyte
concentrations up to ten times the limit of the linear range, and in some cases even

higher concentrations can be determined. However, the accuracy of the determinations
may be degraded if too large a concentration range is used. If the accuracy obtained is

. insufficient, a change in analytical conditions may be required. For example, one of the
' alternative wavelengths given in the Analytical Methods manual may provide lower
sensitivity, or the burner head may be rotated to reduce sensitivity, or the samples may

have to be diluted further. -
E=177 ’
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It is important to note that it is not necessarily an advantage {o use more standards than

the number recommended, and sometimes, the use of too many standards could give rise
to erronecus or misleading results. For example, when operating within the linear range,

one standard will give a linear plot as shown in Figure 10-1A. If three standards are used
over the same range {(as shown in Figure 10-1B), the resulting calibration curve could
appear S-shaped because of variability of signals in the instrument, and will not be
accepted. The Model 5000 is programmed to recognize invalid calibration attempts, and
will display an error message when such sn attempt is made. A full explanation of

calibration errars is given in Section 14.
10C. SELECTING THE CONCERTRATIONS OF STANDARDS

If one standard is to be used, the concentration of S1 should be higher than the most
concentrated sample, and should not exceed the upper limit of the linear range. The
calibration curve then becomes a straight-line plot, with the auto zero point as the origin.

If multiple standards are to be used, the selection of their concentrations usually depends
on whether the analyst requires a constant maximum relative error, or & constant
maximum absolute error. With the former, all results will bé accurate to within a
specified percentage of the analyte concentration. With the latter, all results will be
accurate to within a specified concentration over the selected concentration range.

For constant maximum relative error, select the number of standards required, with
concentrations such that

S2 has approximately 3x the concentration of S1
and S3 has approximately 2x the concentration of S2.

Regardiess of whether two or three standards are used, the most concentrated standard
should have egual or greater concentration than the most concentrated sample.

For constant maximum absolute error, the standards should be equally spaced over the

concentration range expected, 1.e. S2 = 2 x S1, and S3 = 3 x S1. Again, the most
concentrated standard should have equal or greater concentration than the most

concentrated sample,
10D. CALIBRATION PROCEDURE FOR FLAME ANALYSES

1) Make up the appropriate numbers of standards, with the recommended
concentrations.

2) Set up the instrument as described in Section 9.

3) Select CONC and HOLD

4) Enter the concentration of the first standard, and press Sl.
concentrations of S2 and 83, if multiple standards are to be used.

Then enter the

o E-178
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ull digits may:be entered, and a decimal point, to set
201 Egny value befiéeén 0000 and 9999: :If required, two additional leading
wZeroes are pétmitted before the four digits in order to position the
-=~decimal, e.g. values of .001234 or 0.01234 are permitted.
" {B) The number of decimal places in the result is determined by the
- position of the decimal in the entry of 51. However, the position of the
decimal for S2 and 53 is also determined by the entry for S1, so the values -
“of the other standards must be considered when entering the value for S1.
For example, if S1 were 5.000, than S2 could not be entered as 10.0, as
. this would in effect be a S-digit number (10.000) and only 4 digits are
ailowed (see Note (A) above). S1 should have been entered as 5.0 or 5.00.
(C). The concentration entries for S1, 2 and §3 may be entered in any
order (i.e., not necessarily in the sequence Jow, medium, high), provided
that the standards are aspirated in the same order. To avoid confusion,
enter the standards in the order S1, 82, 83. .
(D) An entry of zero for S1 or S2 or 53 ensures that calibration using that
standard cannot occur. This facility may be useful when using an auto

- sampler.
5) Enter the integration time ("READ" time) by pressing:

( Integration

Time el ‘

0.2 to 60 ' I .

*“§) ~ Aspirate a blank solution and press the AZ key 0 initiate the READ eye. C %ﬁue
to aspirate the blank until the AZ indicator stops flashing and the REQ 1 goes

ou,tf L mmm e e o _ e e o o < . 47

7) Aspirate the first standard and press S1 ¢t
indicator is extinguished and the S1 lamp stops flashing and remains on, calibration
using one:standard is established (Figure 10-2). ’
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8) If two standards are being used, aspirate S2 and press S2 to start the READ cycle.
When the READ indicator is extinguished and the S2 lamp stops flashing and remains

on, calibration using two standards is established. {See Figure 10-3). :

10-4

*Tr s2

oLt

& OAfF

0.1
AsZ
d 1 A 1 & 1 a1 1 3 .
0 [ 2 3 ) [] 7 " 9 :
CONCENTRATION

Figure 10-3 - Calibration Curve using Two Standards

9) If a third standard is being used, establish calibration for S3 as described in step 8. :
Figure 10-4 shows a typical three-standard calibration curve. i

-

Figure 10-4 - Calidbration Curve Using Three Standards

Note: Standards must be aspirated in the same sequence that their
concentrations were entered. If an error message is displayed refer to

Section 14.

With the appropriate calibration curve established, the Model 5000 is able to convert non-
linear absorbance readings of the samples directly into concentrations, which are then

displayed.
E~180
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_ An E10 will also be d:splﬁ%*d 1 an attempt is made to expand a hegative absotbance _
<o F ¢ valuesand agein it probably means that the wrong standard has been aspirated. (A =
/‘\1 - < >pegativé sbsorbancé reans that the sample has less absorption than the blank used for

. 10H,2. Out ,f Sequence (E-11)

—t

The concentration veluesmay be entered in any seqﬁence, provided the standards are
- aspirated in the sarr‘i’e sequence.
\'1 0H,3. S-Shaped Calibration Curve (E-12)

~'In some instances it is possible for the data to describe an S-shaped curve (see Figure 10-
1). If this occwrs, the System will not establish calibration using the most recently

determined standard, and E12 will be displayed.

e — - .
The most frequent causes of this error are the use of too many standards or improperl
prepared standards.

.. - 10H,4. Reslope Standard Out of Range (E-13) -

“t :'.,rgtw o WOIM LT R ,&%ﬁgﬂjﬂjﬁ SRR R oo . ) ) .o Ty
- If the concentration of the standard used in Reslope is higher than the most concentrated -
initial calibration, an E-13 error will be displayed. For best results

R FU S A ig_a‘n—g-acr_dusﬁd; i!' .t_f.'e. b :
et ey mtheReslope staridard should be approximately in the middle of the estibrated range., -

% - 10H,5. S2, 83 Values Do Not Follow S1 Pormat (E-14)

_ As described in Séotien 10D, the value entered for the concentration of S1 determines the -

.} + owore mumber-of digits that.may be entered for 52 and$3. .

op,exmple. I8 i entgfed o5 -
e e e DE-TE WP

Db his equivhlent to 4 dig'its.) '

‘been entered as 5.00 or 5.0.

.'.. ff

ué’of 52, as this is interpreted as a 5 digit number. AnE-§9

Tibcate, then. ehanging S1 to 6.000 will ca
ing 52 850 53 is attempted. -

A

an E-14 to be displayed if

AL OPERATIONS .
- &L TTERY

oo

S

’ : , “has the Taellity to take a predetermined number of readings, average
them and display the result oe print the result on an external printer. When the number on
the display is an averaged result the AVERAGE light comes on. On an external printer the
letters AV are printed next to the averaged result; a sequence number is printed for the
average only, and not for the individual results. To initiate aversging, proceed as follows:

. E-181 ‘ |
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E-12 / S-Shaped Calibration Curve.

Explanation: The line used to describe the data points is S-Shaped,
The system has no tolerance for lines with a s‘l! :
pa

inversion. (Refer to Section 10B).

Causes: 1) Standards used for calibration have been pre

incorrectly.
2) Three standards have been used over a linear range.

Owing to truncation of results or System noise, the
resulting data points do not fall precisely on a
2 straight line.

Remedy: If Cause 1), Prepare correct standards.
If Cause 2), Repeat the calibration using a single, or at
the most two, standards.

. /A e e = e

E-13 Reslope Standard Out of Range.

Explanation: The absorbance of the Reslope standard is higher than
that of the most concentrated standard.

Cause: The absorbance of the RESLOPE standard is excasiv:re.
It must fall within the range of the standards used in

the initial calibration.

Remedy: A RESLOPE stendard near the middle of the standard
concentration range is recommended for the bes

results. &

E-14 52 or S3 Values Do Not Follow S1 Format.

Explanation: The location of the decimal point is not compatible
the entry for S1. )

Cause: As discussed in Section 10D, the values of S2 and S3
standards must be considered when entering the concen-
tration value for SI. This error will be found and
indicated if a new value is entered for S1 which makes
S2 and S3 invalid, and then calibration is atternpted
using these incompatible values of 52 and S3.

Example: If 81, 82 and S3 are entered correctly, e.g.

S1 5.00
52 10.00
S3 20.00

and used to calibrate, then changing S1 to 6.000 will
cause an E14 to be displayed if recalibration using $2

and 83 is attempted.
Remedy: Re-enter a correct value for S1.

E-XX) MAGNETIC CARD READER ERRORS.

CATEGORY
Errors in this category are displayed only if the Card Reader

Accessory is installed. The error message remains on the display
unitil CE is pressed.

E-182 .
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USEZPA - ncgion IIx
Organic QA Data Review

Pags 1 of 4
‘case #/Sitt ID:  7324/IA Clarke
_.Sample Numbers: CG077-Ca098, CG1l33~CG146
Site Manager: ‘ ﬂalph Shapot
Data Rov:l-wnrt _ Dilnn- Therzy
_ chort Date: 4 October 1987 i
fjﬁﬁmgmtﬂ.' e

" The set of nmplu zor Case 7334 contaimd
**"damples and nine goil Saxples which ware. an_nlyud vth:-o
Contract Laboratory Prograa (CLP) routine
BUUAne laboratory. The. nmplc sat included tws tx-r
rinnta bluﬂc, one wa'.: and thrn ﬂold dugl ca

_ 7"_? n}ﬂ ‘

'.l'hc hbe.nto
protocols,

cdud. ie i . Caduras,

Zhstrument. tung and mass - ﬁgﬂtioni.

Surrogate™g : sbdication of

gtrﬂ.x Problens; I'u:wcvft:;, 8 £ Ll ; . replicate
- gave indi ication’ of sample ¢

ouggl in thni
% pre
!Eiﬂa.l ag tg

-for some
BNA fractien,:: !:Leld -dup ncago results
lien for..

sues 1'090 o near tha

S £
x-- not canﬂn 1 £8 absence
"If this

A3 ] compound is erit:lcal €5 the sita,
mrysu uy be necessary. o “
E-183 .
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Qmm USEPA - Ragien 1II
organic QA Data Review

- Case 7324/LA Clarke
Pags 2 of 4

Twe BNA sanmples, CG137 and €Gl3s, were analyrted as mediun
lavel soils. The associated quality control replicates for
thess scils (CG138, CTGL38MS, CGL38MSD) show good

Woud 1 RrauAl FALLYE 01 ad Bigg. ¥3:8 3

Reported

reproducibility between raported results in the MS/MSD,
However, there 1s sxtrene variabillity in the results of the
¥5/M3D compared to the unspiked sample for polynuclear
arcmatic hvdrccarbons {PAN's) which are of sgual or greatsr
nelecular waight than phenanthranes.
sarple may not ba homogenacus for thess conpounds.
situation zay ha nmagnified by the small sample size {(one
Eran) required for medium laval scll analysis, which makes
t difficult to cbtain & representative alil
amlysis. The snsuing table shows a comparison ¢of reported
PAi'g for which the sample may not be homnogeneous,
Azsociated results in the data summary for samples £G137 and
C3138 hava besn gualified as estlmated (7).
results may not rsflact the true avarage concentration of
these conmpounds in the sample., -

Sample Resultas (ug/ky)

This indicates that the

This

ot for

Sopeoung ARSD

Phenanthrans 580,000 150,000 200,000 73%

anthragcene 2,000,000 50,000 69,000 159%

flucranthena 1,800,000 240,000 250,000 109%

pPyrens* 1,400,000 {(319,000) % {338,000} $0%

bengol(a} £70,000 77,000 63,000 123%
anthracena

chrysanas 870,000 71,000 70,000 128%

benzoe (b+k) 470,000 110,000 73,000 101%
flucranthsna

benzo(a)pyrana 240,000 34,0000 28,0003 120%

indenc(l,2,3«=cd) 93,000 20,0000 13,0007 105%
pyrans

dibenzo{ah) 7,2003 12,0007 68,0007 3s%

. anthracans

benzo{ghi)perylens 100,000 42,0007 11,0007 105k

*Spike compound. Valus in parsntheses is amount of sanple Llus
spike added. $SRED calgulated assunming 0%t recoveary of spike

smount.

E-184
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USEPA - Region rIT

Organic QA Dats Reviaw
Case 7324/1a Clarkx
Page 3 of 4 7
1. Lakoratory andsor  field blanks containeq nethylena
chloride, Acetone

' 2~butancne, toluens, and
bis,{z-.thylhcxyljphthalat- At  concentrationg significant
the reportea rasults for some of tha
farples. These ceompounds have bsen qualifties 4
detecteqd {(U) and ¢h

§ not
¢ guantification 1imie Qualified ag
estinated (7) for the aAffacted satplaes,

zethylene chloride all reported results
&cetones

all reported results = &g .
2=-butancne &1) reported results = ﬁ?
toluene a1l sxcept GCoso-cgggs, cGoss, g
- ' 6097, CG135, 6137, cgias 2 F
bin{:—cthylhexyl) all reported results gxcept ca:.ﬁ-
phthalate L S '

-~ -Method blankse
-which, for tni

pibound, is generally indicative
of instrument related contaminati | A

. Note: : L _ _~ _ L

on, and is Not expected to
vary -ignitieantly aver the courss of the anal
Th

lytical shirs,
erefore, ali results for toluane of 1.3 “ug/kyg
qualifisd due to 1ap Sontamination, ' :

The raported :
G137, CGlais, CGl4l,
Egus. and CGlis represent thas total bcn:o”_(hak)

.

E-185 00 241G
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SENT BY:Xerox Teiecopier 7020 310~ 8=-87 i 3:41AM 2155247503 Bidg, #3:8 % -

5 USEPA - Reglen III .

Organic QA Data Review
Caze 7324/LA Clarke
Page 4 of &

3. The responss factors during initial =and/or contimuing
calibratich for up to four VOA compounds and twelve BNA
compounds wars variable in sach sample. The sanmple results
and detection limits have heen qualified as estimated (J or
TT) for tha affacted compounds.

4. N=Nitroscdiphenylaminae has beaen qualified as gualitatively
guestionable (J) for sample CGl46. Sample spectra does not
provide & good, clsan ldentification 4due to the nature of
the sample matrix, howsver, the compound may be present. “

These data wers reviewad according to the National Functicnal
Guidelines for Evaluating Organic Analysss. All data have bsan
validated with ragard to usability. The msthod used by the CLP v
must be evaluated by each individual user as to wnether the #
scope, precision, and accuracy meat the needs of the projact.

The text of this report has bean formatted ts addraess only %those
problen arsas which affect the application of the data to tha

sits investigation. Doocumsntation of thess prcoblsms and any

other observed arasas of laboratory contractual noncompliancs ars
included in a separate report sent to tha laboratoryls CLP
Project Officer., If you have guaestions or comments on this data

raview, plezss call mae.

Encloguras

E-186 ' .
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T gy BYiXerox Teiecopier 7020 110~ B=87 & B111AM ; 2155247503 Bldg #3:817
ORGANIC DATA VALIDATION SUMMARY  page 1 of |

Date Review Cowhtud

Case No. SAT No. Contract Lad EASECO-CAL
Site Name Contract No. ZE‘EZ"‘%&[EQ

. Samle Nos, - Lab 0PQ
avigwer 2&‘4Vk& *
from nﬁ@%a
- +¥5 _

CONCENTRATION
MATRIX med Thigh! MATRIX RELATED COMMENTS
| _i-':r:-—’- 7
&~

5011/80

3queous
other

VOLATILES OK [FYSIACTION COMMENTS

GC‘HS Luninge«BF8 [V
RED Ea!ibration Id
tontinuing Lajioration |
Surragate Recover
atrix el
eagent anks
Folding times

SEMI-YOLATILES
GL/MS tuninge<DFTPP ] r =
Tnitial Caljoration NI . -
gﬁhu%n Ca1IDraLion V) .

r

ufrogate Recovery Z
. Matrix Spikes v

eagant Bianks
olding times

PESTICIDES . o
Instrument Performance
Tnitial _Cajibration
Tontinuing Galibration

au_ug_g%e ecovery
‘.EELL_E.J"“ ey
caﬂent anks 1}

olding times
“  OVERALL CASE

g?wnd Identificatien 7"
ata Eﬂ ALEN84S i

REVIEWER'S COMMENTS:
@ Fovm T vIE WWM Lolid sv. coniest prdp RV SO RES

P AIE

@WMWEM t W%Ww (i3smers)
@Xa&-.&d. AW cabeilo lo ARPDE
o W Précnt o e Rbnple

+
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193241503 Bldg, #3118 =
N L. A

v w wi 1 @ridAR

In Reference to Case Nols):

; 2334 ,A?«, .

) Contract Laboratary Program
REGIONAL/LABORATORY COMMUNICATION SYSTEM

Telephone Record Log

Date of Call: ?ZM& :g@ﬂ. ;

Lahora:to-ry Name: _EASEZD - w 2/ ﬁ — ¥ /. 5?_3

Lab Contact:
Region;
Reglonal Contact: (WesmN g%ﬁﬁ#:fﬂ‘ﬁ )
RECEIVED -
Call Initigted By: ____ Laboratory — Region ‘
AUG 2 4 1987
In reference to data for the following sample number(s):
J75”°ﬁ“”éa{5“£; —QABATAREVE
Summary of Questions/lssues Discussed: . ' g
O ptcbagr: (tnZae’ %;,/ Lol Llid U S/5TE7 ®
Wﬂf Vil hoatds 3 M :
L ti o M I, sz al Ll s A ,/l,‘,a Lok JAl-A Il
V. % L =A‘“,d‘{4-‘ J/;.(AA—-J /l - . > ” /JJ ;
iriliursnd P2 =

Distritastion: (1) Ladb Copy, (2) Regicn Copy, (3) SMO Copy
ce: A oo

AR302751

/




=—BENT BY:Xerox Telecopier 7020 ,10- 3-87

g: 12AH ;

2155247503

dg #3419

2324 L4 Q%o»&:/ CALI BMT'ION C R.l TERR/A FiI6. 2
ENSELD -
¢ s:‘rw-n‘- Fiz 1 T
» 17717 | 415 R 457 | 61847 | 6792 6 -25‘#
e éﬁé@ﬁzﬂﬂ 5@&%&?‘: 2023¢ | 11:a8 | Pigs
K e b 3L
. Geniergbynieny - = -5 N
s Benry: Aleanai - + '
e LD aborseny — #
J P'*m
¥ o P I l
T — ——
[N N o D, h
x :‘ ::.ubv '.-num o 33 [ 30
(T
1
) Al
7412 4-Commmvinene =37 et ~35
Pipet AcE 03] 20
-t by - fa R
120-63.3 |2 &
‘ * o
TR T
& e a8 A
Rt N iarnl i s the ng !
T __Je-cris 3 Warvenere: '
032 :. “Mathyindohihriens =57 =3 T SRR =33 1 -y
T4, G Trikhiceaphenel +
! e -’ ‘“ﬁ
; ) = - o+
5% “Nirganibhe L3 — - AS " TF
131.14.3  1Dimethyt Prangisry g
‘ ] emm [0 ] :
.18 X : 4
P T T A =3F £ AL BRX
1 l . ?
1::. otwnwm / ; — Al 2 E:
¥ =1 ! — . q N
Disthyiphhatow ; : il
3 .18 rayietigr : ; i
737 Fusrong ‘
-8 MArasnne 1 HE: -
N iN] :: & v 1 . - “
Lo TS (1) ; 1 -
& 3 -phatmather | ! 27—
L, T ! - £
al (l, ¥
14 IPwrariveens { '
-'H-;. D n- (e : v i 38 -
¥ ‘ " 5
T -4 < S 4 . R
;] ha o '
1 n
B0 I . 4
. 1
B g ; ¢
: Tk ! ——
1. - x|
T ] P ~ i C6/39
"fa;mw A ol ?oﬁe wis ‘E% c.‘"é, a?r‘ CHOFANS
el (] “Cofs coiy w3 S35
oo m§ w’;_,“ cooftat "M
Cwd - o, T
“ebor | EI89 27N

)

AR302752




[ P
) e Y

¥

swoumen't ] 1-00-80L] =
!i!.u.i,v-dn..ﬂm
"..IMA
.:H
0
-...u
0

wiopwog ] T ST
e MIns o) _ S0
[ sstosdesepng € '1-99] §-10- 18000

_ . Sutueg TEriL]..

eEetoRpuLZ L L] S00eL]T

SUSENIEOINONG-E ‘L- st T 9-20- 09004 | ..

sustudesening- L 40 |

[T (TS 1.

ooy A 1 990908 )

apuoR el w3 | S EL-88

i BUBISOIONINIE- | ') 4 >98-1L
|
|
|

Nsdwmng-T X0
WORBSSIOING-L ') «.S.Bu.

ez fgo'o ik

¥
J——_ﬁ—b- ]

e
og
o= 7 :
EE RN EA AT WA R 2 A e e

) b Jrringeiii | (T et ———
NISld  VIYZLIYD (OLyEgITED NOA vy dets o




Y

‘Appendix F




APPENDIX F

UV FLUORESCENCE SCREENING TECHNIQUES FOR SOIL AND WATER

C
) 0985B
o

%ﬁh




METHOD VALIDATION OF UV FLUORESCENCE
SCREENING TECHNIQUES FOR SOIL AND WATER
SAMPLES FROM THE L.A. CLARXE SITE
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INTRODUCTION

This report describes ¢the method validation of field
screening techniques for rapid determination of the total
Polynuclear Arcmatic Hydrocarbon (PAH) concentration in
s0ils and waters found at the L.A. Clarke Site.

The purpose of this work was to validate rapid (10-20
minutes), semi-quantitative analytical methods for the
screening analysis of scil and water samples for <total
polynuclear aromatic hydrocarbons (PAHs) with a method
target detection limit of 1-10 ug/g for soils and 1-10 ug/l
for waters. This method measures a total concentration of
PAHs which is comparable to those obtained using conven-
tiocnal analytical nethods (eg., EPA-CLP Protocol and/or
8270). _The technical approach described in the following
sections focuses on the validation of a method for the rapid
extraction of PAHs from scils and waters with analysis using
UV flucorescence spectrophotometry.

The methods validated for rapid screening of total PAYH
at the L.A. Clarke site are based on similar work performed
for the Scuthern Maryland Wood Treating Site (SMWTS). This
work, consisting of both a method development and method
validation phase was summarized in Preliminary Draft form
on December 17, 1985 (Decument Control No.,: 193~RI1~RT~-
CALY=-1l). A Dbackground section has been included to
summarize relevant method development steps taken during
SMWTS method development and validation.

Abstract

Rapid field screening techniques for the determination of
total Polynuclear Aromatic Hydrocarbons (PAHs) in soil and
water samples have been validated for use at the L.A. Clarke
Site. This method employs mnicro-extraction and UV’
fluorescence analysis technigues tc yield an estimate of
total PAH content.

Method accuracy and precision have been determined by
analyzing a series of spikes prepared with background soil
and water from the L.A. Clarke Site. This methed validation
step has been conducted using napthalene, acenapthene and
phenanthrene as target compounds. These conpounds are
representative of PAH compounds in general as well as those
found at the L.A. Clarke Site.

A mixture of seven PAHE compounds, containing from twe to six
rings, has been prepared to estimate total PAH cor-ant of

on-site and background soil and water samples. These
results have been compared with GC/MS data.

e “'_'l
LA - F-2
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Backareund

A rapid field screening technique for the determination of
total Polynuclear Aromatic Hydrocarbons (PAHs) in scils and
waters was developed and validated for use at the Southern
Maryland Wood Treating Site. 1Initially, a literature search
was performed to provide information on alternative
extraction and analysis methods, UV fluorescence spectral
characteristics of the PAHs of interest, and concentratjions
of interest. Based on the literature search, the method
development phase was focused on the use of UV fluorescence
detection for analysis of PaHs in the soil and water
samples.

Naphthalene, acenapthene, and phenanthrene, which were found
in samples from the Southern Maryland Wood Treating Site
(ERT sampling, January 1985) were selected as target
compounds in the Method Development and Method Validation
phases of this project. These three compounds were used to
spike laboratory reagent water and background soil to
establish the accuracy and precision of rapid screening
techniques for water and soil. Soil and water samples were
extracted for analysis by UV fluorescence spectrophotometry.

The fluorescence spectra of seven PAH compounds found at the
highest concentrations in the majority of samples from the
SMWT site in January 1985 were examined, as an initial step
towards analysis of soils and water samples. Based on the
uv fluorescence spectra of the PAH compounds,
excitation/emission wavelength pairs were selected which
would most accurately quantify the mixture of PAH compounds
present at the SMWT site.

F-3
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Three PAH compounds, napthalene, acenapthene and phenan-
threne, were selected as target compounds for method
validation. These compounds have been identified at the
L.A. Clarke §Site in both water and scoil samples (Draft
Project Operations Plan, 6 December 1986, NUS-FIT IlI
Report, 21 May 1584).

Naphthalene and acenaphthene contain two fused aromatic
rings, phenanthrene contains three. These compounds are
reprasentative of PAH compounds present at the L.A., Clarke
Site and should closely parallel the behavior of all PAH
cgmpcunds of interest (ie., those with from two to six
rings).

5pectréi characteristics of the three compounds are given in
Table 1. Napthalene and acenapthene are quantified simulta-
neously as total napthalene/acenapthene while phenanthrene
is quantified at a different wavelength pair.

|

i

Table 1 o

UV FLUORESCENCE CHARACTERISTICS OF TARGET COMPOUNDS

EXCITATION (Ex) and COMPROMISE
COMPOUND - EMISSION (Em) MAXIMA WAVELENGTHS USED
Ex Em : Ex Em
Kapthalene 275 355 280 340
Acenapthene 280 355 280 340
Fhenanthrene 250 36k 250 -370
V. - Soj

The initial method validation step for soil was to select
one of the six blank soils received for spiking for the
determination of method accuracy and precision. Due to
varying appearance, all six blank soils were extracted and
analyzed to' dstermine the PAH background present in each
soil. T™his was necessary to ensure that at the lower
concentration used in the validation the spike would not be
obscured by background concentrations.

Total PAH concentration in the blank soils ranged from an
average of 2.6 ug/gm in BS-4 to an average of 45 ug/gm in
BS-l. BS-4 was selected as the background so0il to be used
for spiking and methed validation due to the relatively low
background PAH concentration and its similarity in soil type
(sandy lcam) %o on-site scils received from L.A. Clarke.

. B F=-4
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At this point, five sets of triplicate spikes were prepared
and analyzed by UV fluorescence using BS~4 as a background
soil. As previocusly discussed, napthalene, acenapthene and
phenanthrene were selected as target compounds. Spike
results are corrected for background contribution and are
presented in Tables 2 and 3. A summary of the method used
for rapid screening is listed below:

D _SCREENING O o O : 0
1. Weigh 1.0 g wet soil into a 40 ml vial.
2. Add 1.0 g anhydrous sodium sulfate.
3. Aadd 10 ml UV grade ncetonigrile.
4.7 Shake vigorously for 15 seconds.
5. Let sample settle for 1 minute.

6. TFilter samples through 0.2 micron teflon filter
(with in-iine syringe). ar

7. Calibrate instrument from 0.1 to 1.0 ug/ml for
each target compound.

8. Analyze extracts by UV flucrescence, diluting
the extract into calibration range as necessary.

9. Standards must be prepared in acetonitrile, which
.-is the same seclvent used for extraction.

Table 2
RECOVERY OF PAH TARGET COMPOUNDS
FROM SOIL VALIDATION SAMPLES

Concentration of Total PAH - % Recovery
Each Analyte Concentration = Napthalene/ %t Recovery
ug/g Acenapthene Phenanthrene = _
2 6 82 85
2 6 86 88
2 € 86 88
S5 15 62 77
5 15 64 78
5 15 o 62 76
10 .30 8l 79
10 30 76 75
10 30 80 79
50 150 8% 85
F-5
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Table 2 (Cont'ad)
RECOVERY OF PAH TARGET COMPOUNDS
FROM SOIL VALIDATION SAMPLES

Concentration of Total PAH t Recovery
Each Analyte Concentration Napthalene/ % Recovery
wg/q ug/q
ED 150 90 8%
50 150 90 =1
100 300 52 89
100 300 92 90
100 300 92 8%

Note: L.A. Clarke Bs-4 (May 5, 1986 sampling) used as
background soil. Results are corrected for unspiked
s0il contribution.

Table 3
METHOD PRECISION AND ACCURACY
FOR TOTAL PaH IN SOIL SAMPLES

Average
Total Recovery (%) Average
Concentration Napthalene/ Recovery (%)
ng/g Acenapthene RSD(%$)* Phenanthrene RSD(§)*
é 85 2.5 B7 2.0
15 63 1.8 77 1.3
20 79 3.3 78 3.0
150 20 0.6 85 0.7
300 82 0.0 8% C.56

*Relative Standard Deviation
V. - W s

Sanple BW-6 was selected as the background water for
validation of PAH screening techniques at the L.A. Clarke
site. Backgreund PAH levels of 8.3 ug/l found in this
sample were sufficiently low to validate the water PAH
screening method over a concentration range of 9 ug/L to
1800 ug/L total PAH concentration. Napthalene, acenapthene
and phenanthrene were selected as target compounds, as
previcusly discussed. The extraction method validated is
summarized below:

AR30276 1

il

Q.




oF W R R

1. Mix sample. Add 25 ml of sample to a 40 m] teflon
capped vial.

2., Add 5 ml UV grade hexane. Shake for 1 minute.
3. Let sample settle for 5 minutes.

4. Filter extract through 1 inch column of anhydrous sodium
sulfate to remove water.

5. Analyze hexane extract.by UV flucrescence.

6. Prepare standards in hexane, which is the same sclvent
used for sample extraction.

Three sets of triplicate samples were prepared and analyzed
for target compounds. Results are summarized in Tables 4 and
5. These results have been corrected for background
contribution from water sample BW-6, used for spiking and
validation.

Table 4
RECOVERY OF PAH TARGET COMFOUNDS
FROM WATER VALIDATION SAMPLES

Total. % Recovery

Concentratien of Concentration Napthalene/ % Recovery
Each Analvte ug/1 ug/l _Acenapthene Phenanthrene

3 9 83 89

3 9 . 100 111

3 -] 100 100

30 90 96 96

30 90 103 100

30 90 96 96

600 1800 105 104

600 1800 96 97

600 1800 102 101

 Note: L.A. Clarke BW-é (May 5, 1986 sampling) used as back-
ground water. Results are corrected for unspiked
water contribution.




Table 5
METHOD PRECISION AND ACCURACY
FOR TOTAL PAHs IN WATER SAMPLES

Average
Total , Recovery(%) Average
Concentration’ Napthalene/ Recovery (%)
ug/l Acenapthene RSD(M)* Phepanthrene RSD(§)*
5 84 10 100 1l
S0 58 4.1 97 2.4
1800 101 4.5 101 3.5

*Relative Standard Deviation
Iotal PAH Screening

Samples were analyzed for total PAH content using a standard
nmixture containing seven PAH compounds. This mixture was
diluted with acetonitrile for soil analysis and hexane for
water analysis. The composition of this mixture is shown in
Table 6. All seven compounds are among the prevalent PAH
compounds found at the L.A. Clarke site.

——

»

Table 6 ¥
COMPOSITION OF TOTAL PAH SCREENING STANDARD MIX .
Stock Compromise Wavelength
Group No. of Concentration Wavelength Pair Group
Sompound No. Rings in uvag/ml in nm Pairs Concentratiocn
napthalene 1 2 100 280/340)
acenapthene 1 3 100 280/340C}) 300 ug/ml
fluorene 1l 3 100 280/340}
phenanthrene 2 3 100 250/400)
fluoranthene 2 4 100 250/400}
pyrene 2 4 100 2507400) 400 ug/ml
benzo(k}fluor- 2 6

100 250/400)
antheane 7

As depicted in Table 6, three compounds were detected using
the 280 nm/340 nm wavelength pair and four compounds were
detected using the 250 nm/400 nm wavelength pair. Serial
dilutions were prepared to calibrate from 0.005 ng/ul to 1
ng/ul for each component. Thus, the calibration range was
0.015 ng/ul to 3 ng/ul for group 1 (3 components) and 0.020
ng/ul to 4 ng/ul for group 2 (4 components). Results frorm
screening soil and water samples for total PAH
concentrations are presented in Tables 7 and 8 respectively.
It should be noted <that sample preparation for these
Aanalyses is identical to the procedures outlined in the
:method validation sections., .

F-
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SW=1
SW=1

SW-2
SW-2 .

BW-1
BW-1

Bw-2
BW-2

*NOTE:

Sample
I.D.

SG-1
SG-1

SG-2
5G-2

BS-1
BsS~-1

BS=-2
BS-2

*NOTE:

Sample

Table 7 : )
COMPARISON OF UV FLUORESCENCE RAPID SCREENING AND
GC/MS DATA FCOR TOTAL PAH IN WATER SAMPLES

Total PAH Average PAH
: ug/1 Concentration

on-site ov 4800 2600 440 2600
On-site GC/MS 1200 - - 1200
On-gite ov 490,000 310,000 390,000 400,000
On-site GC/MS 150,000 -—— - 150,000
Background v 15 17 24 19
Background GC/MS KD - ——- ND
Background v 23 27 143 64
Background GC/MS ND - - ND
ND=Not Detected

~--=Not Analyzed ¥
Rep.=~Replicate

Table 8
COMPARISON OF UV FLUORESCENCE RAPID SCREENING AND
GC/MS DATA FOR TOTAL PAHs IN SOIL SAMPLES
Total PAH Average FAH

_ ug/gm (dry weight) Concentration
Iype . Technigue Rep.#l Rep.#2 Rep.#3 ug/gm
On~site uv 490,000 420,000 370,000 390,006
On-site GC/MS 64,000 === —— 64,000
On-site uv 230,000 230,000 82,000 169,000
On-site - GC/MS 19,000 —— - 15,000
Background uv - 38 48 51 46
Background GC/MS 35 ——— - 35
Background uv 4.2 9.5 5.4 6.4
Background GC/MS 19 ——- - 19
--==Not Analyzed

Rep.=Replicate
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conclusjone and Recommendations

The rapid screening methodology for total PAH content in
water and scoil originally developed for SMWTS and validated
for the L.A, Clarke site provides an estimation of PAH
content which compares <favorably to results obtained by
conventional GC/MS techniques (Tables 7 and 8). 1In all
cases UV fluorescence screening gave total PAH concentration
within one order of magnitude of total PAH concentration
derived from GC/MS analysis.

GC/MS results for total PAHs are the sum of the sixteen HSL
PAH compounds. GC/MS operators have noted that some of
these samples contained numercus PAH compounds not included
on the HSL list. These compounds d&iffer from HSL PAH
compounds in elther parent ring structure or degree of
substitution (primarily alkyl) on the parent ring structure.

In many cases these compounds were present at levels
comparable to the sixteen HSL compounds used to obtain a sum
representing total PAH concentratien. Therefore, it is
likely that GC/MS total PAH results actually represent a
minimum for each sample. This offers at least partial
explanation for the difference between UV flucrescence and
GC/MS results for scoil samples SG-1 and SG-2 (Table 8).

Minimal sample variation was observed for so0il samples
during uv flucrescence screening for total PAH
concentration. However, water samples showed a much greater
range as shown in Table 7. This variation was not cbserved
during method validatijon but was apparent during sample
screening for total PAH concentration. A much higher result
can possibly be explained by the presence of soil or tar
ball particles within the sample. We have no readily
apparent explanation for wvariation much below the sample
mean.

Filtering water samples through glass wool prior to analysis
ig an additicnal step we would recommend to reduce this
“variation in <total PAH results for water sample. The
analyveis of all water samples in duplicate is also
recommended.

In both background water samples, GC/MS analysis detected no
PAE compounds of interest. These results are highly
dependent upon GC/MS detection 1limits of 10 ug/l for
individual PAH compounds, Therefore, GC/MS total PAH
results of KD {Not Detected) for background water samples
versus rapid screening results of 19 ug/l (BW-1) and €4 ug/l
{BW-2) do not indicate a discrepancy between the twe
methods. Assuming individual PAH compounds are present in a
water. sample, total PAH concentration could approach 160
ugyl: 10 ug/l for each HSL) and final results would be
reported as "Not Detected”.
F-10
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In conclusion, this validation study‘ has demonstrated that

these methods offer a rapid, reliable technique for
determination of total PAHs in water and seoil samples.
Method accuracy and precision, as well as comparison of
results to conventional GC/MS technigques indicate that these
methods yield a valid estimate of total PAH concentration.

AR30276¢




COMPARISON OF UV FLUORESCENCE RAPID SCREENING
AND CLP ANALYSIS FOR TOTAL PNAs IN SOIL

Q.

Sample ID UV, mg/kg GC/MS_mg/kg
SpP-21-1 4.2 0
TP=7-=1 701 35.4
TP-7-2 2.7 0.4
TP-7-4 39.6 1.0
TP~8=~1 31.1 4.0
TP-8-2 7,038 1,241
TP=-12-1 48.5 2.7
TP-13-1 3,686 153
TP-13-2 17.9 2.9
TR-1-1 44.6 14,983
TP-17-1 8.3 0.3
TP=~17-2 5,062 4,610
TP-17-3 9.9 1.2
TP-18-2 1.3 737
TP-19~-3 10.5 o -
TP-19-3 9.2 0.1
TP~20-2 22.7 2.2

_ TP-22-2 307 8,304
ve~02 12.1 2.3

P-12
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COMPARISON OF UV FLUORESCENCE RAPID SCREENING AND CLP ANALYSIS
FOR TOTAL PNAs IN SOIL

J

* UV Result GC/MS Result
Sample ID No. (mg/kg) {mg/kg)
TP-6-4 4,024 18,200
Sp-21-1 4.2 0
Tp-7-1 701 35.4
TP"?""Z 2 - 7 0 - 4
1?—7"'4 39 . 6 l - 0 -
TP-8-1 31.1 4.0 -
TPug~2 7,038 1,241
TP-8-3 26,213 S 768
Tp-12=1 48.5 2.7
TPl 3=l . 3,686 153
Tp=]3-2 17.9 2.9
TP=17-1 44.6 14,983 .
TP-17=2 8.3 0.3
TP~17=3 9,062 4,610
TP~18-2 9.9 1.2
TP-19-2 1.3 737 O
TP=19-3 10.5 0
TP=20-2 9.2 0.1
TP=22=2 22.7 2.2
ve-02 307 8,304
12.1 2.3

Note:CLP analysis of split soil samples confirmed an order-of-magnitude
gcreening accuracy for UV fluorescence. In samples where the analytical
differences exceeded an order-of-magnitude, insufficient homcgenizing of
the sarple prior to sample splitting may have been a factor. Field mixing
to uniformity is difficnlt in matrices consisting of separate phases,
such as crecsote and water in soils. It is expected that enhanced field
mixing techniques can dramatically increage UV screening accuracy. In
addition, the volume of sample utilized for the screening method is
siunificantly smaller than for the CLP method, and this difference
compounds the inaccuracies caused by poor homogenization.
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CAse™ sps 1277C

Table 1.
TOTAL PHENOLS, NIOSH Method 3502

Field ID Redian ID . Results.u/samele(25ml) . .. _

Lac-Ar-1A 13123 < 125

24 13124 < 125

34 13125 < 125

44 13126 < 125

54 13127 ' < 125

64 13128 < 125

74 13129 < 125

s lizilo - 8A 13130 <125
,ﬁ:;1é:z -~ 8A 13131 <125
——T1n 13132 < 125

124 13133 < 125

13A 13134 T <125

144 13135 < 125

154 13136 < 125

16A 13137 | < 125

174 13138 | < 125

g ioerks T 1BA 13139 < 125
i il - T1sA 13140 . <12

Detection Limit: 5 ug/mL
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.‘ Table 3. | .
NIOSH Method P & CAM 127
. Benzene, Toluene, o-Xylene Results
. Field ID éadian 1D Benzene Tbluene o-Xylene
Lac-Ar-1B 13141 < 10ug < 10ug < 10ug
. 28 13142 < 10ug < 10ug < 10ug
l 3B 13143 < 10ug < 10ug < 10ug
4B 13144 < 10ug < 10ug < 10ug
| 5B 13145 < 10ug < 10ug < 10ug
6B 13146 < 10ug < 10ug < 10ug
l 72 13147 < 10ug < 10ug < IC;ug
. d,/_,tmg:;‘ga - 8B 13148 o< ug < 10ug < 10ug B
VRO A SB 131489 < 10ug < 10ug < 10ug
| | 11B 13150 < 10ug < 10ug < 10ug
12B 13151 < 10ug < 10ug < 10ug
l 13B 13152 < 10ug < 10ug < 10ug
l 14B 13153 < 10ug < 10ug < 10ug
15B 13154 < 10ug < 10ug < 10ug
| 168 13155 < 10ug < 10ug < 10ug
178 13156 < 10ug < 10ug < 10ug -
I ar,%{/,m,a - 188 13157 - < 10ug < 10ug < 10ug
I g 1A 198 13158 < 1oug - < 10ug < 10ug
l Detection Limits: 10 ug/mL
| s e
|
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Polynuclear Aromatic Hydrocarbons

NIOSH Method 5515

The field ID’s and Radisn’s ID’s for the samples received
were as follows:

_ Table 5.
Teflon filter: . XAD-2 sorbent tube:

Field ID Radian ID ' Field 1D Radian ID

Lac-Ar-lcf 13177 Lac-Ar-lcs 131589

2 131786 2 13160

3 13179 3 13161

4 13180 4 13162

5 13181 5 13163

6 13182 6 13164

_ 7 13183 ‘ 7 13165

duntiiete—8 13184 .8 13166

bl A_. —9 13185 8 13167

13 13186 11 13168

12 13187 12 13169

13 13188 13 13170

14 13189 14 13171

15 13190 15 13172

16 13191 i6 13173

17 13182 ) 17 13174

4“1;,,»4.5 —18 13183 18 13175

At Yoic - 19 13154 : ] 19 13176

All samples and the six (8) blanks analyzed had less than
detectable amounts of each PNA, ptection limits are

.

> e calibration data and spiked
recoveries for four (4) Teflon filters, and (4) XAD-2 sorbent
tubes. Two injections of each spike were made, one at the
beginning and one at the end of sample analysis. Calibration
curve checks were done during and after analysis of the
filters and sorbent tubes.

AR3027835
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Table €.

Polynuclear Aromatic Hydocarbons

L - NIOSH Method 5515

+

Compound

Detection

Limits

Acenaphthene
Acenaphthylene
Anthracene
Benz{ajanthracsne

Benzo[blfluoranthene

. Benzo[klfluoranthene

Benzo[ghilperylene

. Benzo[a]lpyrene
. Benzo[e]lpyrene
.‘Chrysene

. Dibenz[a,hjanthracene

Fluoranthens

. Flucrene

Indenc{1,2,3-cdlpyrene

. Naphthalene

. Phenanthrene

Pyrene -

50
99

~ 3 OO W o tn s ot

- -
> 0 O

. B @ -

ug/mL
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ORGANIC DATA VALIDATION SUMMARY
: page 1 of 1
+ attachments

Date Review’ Completed: 11-3-86

Case No. SAS No.: 2277C  Contract Lab: Radian
Site Name: L.A. Clarke Lab DPO: Kent Kitchingman
Sample Nos.: 1lA-9A, 1lA-19A Reviewer: Dianne Therry/
1B-9B, 11B-19B Mike Taylor
1Cc-9¢C, 1l1¢-19¢C from Region IXl
Phone 215 524~7360 WESTON
CONCENTRATION . .
MATRIX low med high MATRIX RELATED COMMENTS
soil/solid . .
agqueous o
other AIR 18 includes 2 duplicates + 2 field blanks

deviations from SAS-specified QC:

phenols {(NIOSH 3502)

1. 4 spikes at med range instead of 2 low/2 high, not different
conc. than calib. std.

2. detection limit <125 ug/sample instead of 10 ug/sample

3. analysis date for holding time evaluaticn not supplied

4. % RSD listed and all <30%, but how obtained? only one set
of target/found data.

BTX (P&CAM #127)
1. RF information for calibration not provided
2. detection limit <10 ug/mL - approved per 8-13-86 phone call.

PNA (NIOSH 5515) )

1. spike recoveries exceed 60-140% SAS-criteria for napthalene,
benzo (K) fluoranthene, benzo(E)pyrene, benzeo(a)pyrene,
indeno(1l,2,3-cd)pyrenex*.

2. no RF to evaluate calibration criteria of <30% RSD.

3. per 8-13-86 phone call, got variance from the 5 pt. calib.,
however, variance stated 3 pt. curve to be done at beginning
and end of analysis - only done at beginning.

4. analysis date for holding time evaluation not supplied.

5. determination of optimum extraction solvent - done per
method?

6. filter weights for samples - done per method?

7. desorption efficiency - should be performed at five
concentration levels.

8. any cleanups performed? sample all negative, so probably
not recuired.

9. detection limit specified in SAS: 1 ug/sample - reported
4-99 ug/sample.

* wyvariable %R for PNA would be expected from XAD tubes since
adsorption/desorption efficiencies for these compounds is

unknown.
G-9
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Section 4.0 Deviations From Methods. ,}rﬂfﬂf } -
TR

NIOSH Method P & CAM 127, “Organics in Air". - ﬁ\ﬁ‘

The SAS request stated that these analyses be completed
within 14 days of sampling. The NIOSH method does not
require any minimum holding times. Upon receipt, the
charcoal tube samples were stored at 5 degrees € until
desorbed. Analysis was corxpleted the same day as desorption.
All charcoal tubes were analyzed within 22 days of sampling.
Based on Radian’s experience and approximately 300 labs
involved in NIOSH’s Preoficiency Analytical Testing (PAT)
program, these compounds are stable on charcoal tubes for at

jeast 4% days.
NIOSHE Method 3502, "Total Phenols™.

1) Four (4) spiked recoveries were done at the midpoint
of the calibration curve instead of two at the low and two at

the high ranges.

2) The detection limit based on the calibration curve’s
linear regression was 125 ug/sample.

NIOSH Method 5515, "Polynuclear Aromatic Hydrocarbons".

i) A three (3) point calibration curve was initially
contructed instead on the method’s (5} point curve.
Calibration curve checks were done during and after sample
analysis. The Method’s detection limits for individual PNA’s
could not be obtained. '

Yo

1‘.1‘, G-lo
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b2~ e
. . f. . f[ -
. O\L/
. UG/ML  AKEA COUNT NAFHTHALENE SEIKE 4 |AREA LTS UB/ML [AREA LTS UG/ML | AVE 1 RECOVER
100 371156 : ’ .
1070 1714600 FILIER 4, 148705 44 212851 n 58 5&
l 2000 3E27910 _ 2. 27517 &7 208033 &7 67 67
L 189224 571 153645 i 47 A7,
. Regression Output: 4, 209233 &8 121247 H 57 57
Lonstant 2 : 05628.44 . .
. Std Err of ¥ Est 239%10,3  Xab 1. 15603 39 150775 38 k3] 3
k Squared 0. 990522 2 183304 43, 163308 43 M (437
No. of Observations 3 3 167477 45; By 85, 13 £
l Degrees of Freedos ! 4 155616 38 155818 38, 38 38
XAD Calibration Cherk: 267559 100; 310425 123|| 112 I 12
Y Coefficientis) 1824.767 Filter Calibration CheckJ 159791¢ B29: 1545290 840 814 81
' Std. Err of Coef. 178,489 Detection Limit: | 100000 p: '
ACENRPHTHYLENE
l 200 264839 . i .
2000 3373980 FILTER 1. I/ -7 I 2588 282 141
4000 7302440 : 2 33832 218 36074 awn 274 137
l 3. 300733 261 301843 261 26! 13
kegression Output: 4. 301893 282 309404 268 26 132
Lonstant ~182925.
. 5td Err of ¥ Est 184088.9  XAD L. | 327099 25 B2 00 273 134
R Squared . 0.9%8637 2. 3129481 277 M 270i 273 137
No. of QObservations 3 3 I 325970 215 3150680 265 272 136
Degrees of Freedos 1 4, { 308332 265 3zzBeg 273 13| 134
: !
1 Doefficient{s) 385,354 IAD Lalibration Check:! 202941 M 278774 27, 24 122 /"
Std Err of Coef. 6B.46782 Filter Calidration Check: 3140440 1793 3010 1755: 1774 By G_‘J
. Detection Limit: 1600 99 '
ACERAPHTHENE :
|
l 100 144908 FILTER 1. £79793 13 190912 us 142 142
1660 1832300 2 179809 139, 17343 135; 137 137
2000 3971740 3. 163330 1311 té4509 1320 13 131
l 4 1637133 131: 168322 133 132 132 \\'
== - -Regression Dutput: % !
Constant - -160558,  RAD I, 178158 138° 1747237 137 137 137
' 5td £rr of ¥ Est 162081.1 2. . 179839 139 174549 138 138 138
Kk Squared ) 0.998583 1. 176778 139 173493 134 Fhd) 137
No. of Gdservations 3 4. 189550 134; (78519 138 136 134
' Degrees of Freedos 1 {
IAD Lalibration Checky (43313 1281 149817 124 123 123

I Coefficient(s) 2004.186 Filter Calibration Checky 1707200 897 1658840 78 887 g5

l Std Err of Coef. 75.%4627 Detection Limit: 1000 0

) -
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| | e T .
SENT (A} ANTHRACENE zf
l 1 1251 ; -~ 4
100 166488 FILTER . 15315 2 14535 13 12 123 .
I 200 340739 , z, 15611 12 18778 13 12 ¢/
3. 15158 127 16126 12 12 121
Regression Dutput: 4 15450 12 1548346 12 12 120 .
Constant ~5275,20 . g
l Std Err of ¥ Est 1232298 1D 1. ' 16892 13 14754 v 12 122 a
R Squared 0,999971 . © 15685 12 13029 1 i 114
¥o. of Observations 3 3 10470 4 1519% 12 13 128 .
' Degrees of Freados 1 4, 15726 17 15817 A2 12 172
YA Calibration Check: 12301 0 UM 10 10 100
I Cosfficientis) 1727.45% Filter Calibration Check: 158594 95 156844 a4 §4 - 4 A
' Ste Err of Coef. 9348045 " Detection Linit: 1000 4 s
BENZO (R} FLUGRANTHENNE
l 16 22105 ‘ .
100 309938 FILIER 1, 28423 4 33995 16 15 g8, L -
200 682448 z 29540 15 ° 30272 15 5y -
l 3. 27610 W MR 15 TR Y (A
Regression Outputs 4. 27154 1 28503 15 14 143
Eonstant -21443.4 ‘ .
l Std Err of Y Est 20362.62 YAD 1. L2873 14 26052 " " 137 ‘
R Squared §.998108 z - 27097 26327 14 4 138 )
ko, of Dbservatisns "3 3 P o2nst o 2233 1" L 136
Degrees of Freedoa 1 L) 1 IUT73 27451 4 14 14!
l IAD Calibration Check:  : 22310 13 21281 12 12 120
Filter Calibration Check: 312962 § 298321 )| 9 T JR.
Y Coefficientis) 480,198 Detection Limit: 1000 4 T
. 5td Err of Coef. 1514337 .
l BENZ0(B} FLUORANTHENE |
20 .. 15933 I
200 165417 FILTER 1. {18182 25 20871 i} 2 132
l 400 343448 2. | 18105 25 161 ) 5 1%
3 1T 4 18488 2 25 122 .0
Regression Output: L 1 17203 24 18881 -~ ¥ 124
l Lonstant =3147.33 : .
5td Err of Y Est ABM900 XD L. . 17532 A 1 23 2 19
R Squared 0.999503 2 - 19048 2 16481 A H 122
l No. of Observations 3 . " 18082 25 © 16394 73 M 1"e'
Degrees of Freedos 1 4, 18438 25 17037 ] 2 122 .
IAD Calibratios Checks  JA427 A 14085 20 2 102 -
Y Coeféiciantis) B52,4032 Filter Calibration Check: 141745 168 154592 183 17 B 2 T
l 8td Err of Copf. 17.14495 Betection Lisit: ~ 1000 5 '
a ! ®
l G-12 . _ A
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\ ( }.J.’_r ‘?3(\_
EENIG(E)PYRENE i | |
. R |
10 $416 { ! l .
100 111412 : FILTER 1. R Virs 16, 11264 15 15 (85
200 252906 2 I 71 15 13710 17 TR | L
3. T 139421 1S, 147953 122 118 ng
Regression Dutput: 5 © 2737S 21y 271980 28 218 109
Constant -B£00,74 i
Std Err of ¥ Est 10888.15 ta0 {. 12777 16" 12308 16 16 &0
R Squared 0.996035 A 12219 16 12192 16 16 Use’
Mo, of Dbservations 3 3. 1251 16 1484 1 182>
Degress of Fraedos 1 . 13438 7. 13082 16 17w
IRD Lalidration Check: 106203 BY gr. ‘v
Y Coefficientls) 12B3.987 Filter Lalibration Check: {18954 9% 308848 u 115
: Std Err of Cosf, B1, 00565 Detertion Linit: 1000 7
BENID(AIPYRENE
10 10659 .
100 144239 FILTER L. ' 13504 1679 1 15 g
200 311648 2, 13534 TRt 14 14 141
3. 13874 13728 14 14 140
Regrecsion Qutput: 4, 13023 13 14080 14 1 13€
Constant -§345.31 S
Std Ere of ¥ Est 73839 1Dt 13053 13 12308 15 13- 1}
K Squared 0.998819 2 | 13392 TR VI, 13 13, 11
¥o. of Gbservations 3 1 . 13264 Moo128s 13 12 134
Degrees of Freedoa H 4 {13431 14 13082 14 1 136
IRD Calidratioe Check: 5057 12 %938 12 12 120
X Coefficient(s) 1585.551 Filter Calidration Check: - 345624 97 138044 92. 95 9. .~
Std Err of Coef, 54.52157 Betestion Lisit: 1000 b i
' 1
INDEND(1,2,3-cd)PYRENE i '
10 10415 v p
100 144039 FILTER 1, 13751 15 16404 %15 s
200 316288 2 P 138%% 15 14840 15 5 11;9
3 13744 15 14287 15 LIt 1
Regression Outputs LB j 13631 1 14398 15 15 MY .
Constant - -$432. 77 .
Std Err of ¥ Est - 9194356 b L. | 12688 14 12683 i 14 139
R Squared 0.998203 2. 1305% 1129 14 14 140
Ko. of Qbservations 3 3 13127 412900 i ] 41
Degrees of Freedos § 4. 13683 © M 13588 1 w  damw
IAD Cadibration Check: | 10789 13, 0802 3. 08 130
X Coefficient(s) 1811.925 Filter Calibration Check: | 137997 92 138941 22 92 -
Std Err of Copé. 48,3818 Detection Limit: 1000 7
.
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wm USEPA -~ Region III
Organic QA Data Review —_
Cage # SAS 2277C/L.A. Clark €
Page 1 of 2

Case #/Site I.D.: SAS 2277C/L.A. Clarke

Sample Numbers: l1A-9A, l1ll1A-19A,
18-5B, 11B-19B,
: ic=-5C, 11C-19C
Site Manager: Ralph Shapot Gf
[
Data Reviewer: Dianne S. Theég;/J. Michael Taylor
Review Completed: 3 November 1986
Introduction

The set of samples for SAS Case 2277C contained 19 air samples
which were analyzed through the Contract Laboratory Program (CLP)
special analytical services by one laboratery for total phenols,
benzene/toluena/o~xylene (BTX), and polynuclear arcmatic
hydrocarbons (PNA's). The sample set included two field
dAuplicates and two field blanks.

These data were reviewed according to criteria established in the
National Functiocnal Guidelines for Evaluating Organic Analyses,
criteria specified in NIOSH Method 3502 for phencls, Physical and
Chemical Analytical Method 127 (P&CAM #127) for BTX, NIOSH Method
5515 for PNA's, the SAS-Request and SAS-related deviations
documented in a 13 August 1986 phone log. All data have been
validated with regard to usability. The method used by the CLP
must be evaluated by each individual user as to whether the
scope, precision, and accuracy meet the needs of the project.

The laboratory performed the analyses in compliance with the Sas
Request, with some deviations te the required quality control
which did not affect data usability. Spike recoveries for
phencls and BTX met SAS-gpecified criteria, blank analysis
indicated ne contamination above reported detection 1limits.
Migsed holding times and inability to obtain the SAS-specified

 detection limits were the most significant problems in this data

- set. Problems asscciated with data usability are discussed in
the following section.

Qualifiers

1) The SAS-specified holding times were szet to parallel CLP and
40CFR Part 136 recommendations, however, no specifications
for air samples have been promulgated. A summary of holding
time evaluation follows:

G-14 ‘II’
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m USEPA -~ Region III ..
Organic QA Data Review

¥

Case # SAS 2277C/L.A. Clarre

Page 2 of 2
SAS-specified
------ - -+ s see— .-- -—holding time from laboratory
Compoynds/Methed ate of sampling#* analyses
phenols (NIOSH 3502) 5 days not provided
BTX (P&CAM #127) 14 days ‘ <22 days**
PNA (NIOSH 5515) 7 days (extraction)
» . +30 days (analysis) not provided

* 26-27 July 1986
*% approved per B8-13-86 phone call w/Region III

2) All samples and blanks for the requested analyses were
negative (less than reported detection 1limits). However,
the laboratory was unable to obtain the SAS-specified
detection limits for phenols and PNA's. The individual user
must determine if the levels reported meet the needs of the

project.
SAs-specified lab-reported

Compound = detection limit = detection limit

phenols 10 ug/sample 125 ug/sample

BTX 10 ug/sample 10 ug/mL -

PNA 1 ug/sample 4-59 ug/mL*

* pee attached table for detection limits of individual

compounds. .
SUMMARY : S R

Total phenols, BTX, and PNA's for all samples were successfully
analyzed. Missed holding times, and inability to obtain
SAS-specified detection 1limits were areas that affected the

usability of the data.

The text of this report has been formatted to address only those
problem areas which affect the application of the data to the
site investigation. Documentation of these problems and any
other cobserved areas of laboratory contractual noncompliance are
included in a separate report sent to the laboratory's CLP
Project Officer. If you have questions or comments on this data
review, please call Dianne Therry. .

Enclosures
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ORGANIC SOLVENTS IN AIR
Physical and Chemical Apalysis Branch

Analvtica! Method

" Amalyte: Organic Solvents Method No.:  PECAM 127
- (See Table 1)
Matrix: Air Range: For the specific
compound, refer
Procedare: Adsorption op charcoal o Table 1
desorption with carbon
disulfide, GC
Date Ixsped: 9/15/72 Precision: 10.5% RSD
Date Revised: 2/15/17 Classification:  See Table 1

1. Principle of the Method

1.1 A known volume of air is drawn through a charcoal tube to trap the organic vapors present

1.2 The charcoal in the tube is transferred to a small, graduated test tube and desorbed with
carbon disulfide.

1.3 An aliguot of the desorbed sample is injected into a gas chromatograph.

1.4 The area of the resulting peak is determined and compared with areas obtained from the
injection of standards.

2. Range and Sensitivity

The Jower limit in mg/sample for the specific compound at 16 X 1 atienuation on & gas chromato-
graph fitted with a 10:1 splitter is shown in Table 1. This value can be Jowered by reducing the
aftenuation or by eliminating the 10:1 splitter.

3. Isterfereaces

3.1 When the amount of water in the air is 50 great that condensation actually occurs in the tube,
organic vapors will pot be trapped. Preliminary experiments indicate that high bumidity
severely decreases the breakthrough volume. ‘

3.2 When two or more solvents are known or suspected to be present in the air, such information
(iocluding their suspected identities), should be transmitted with the sample, since with dif-
ferences in polarity, one may displace another from the charcoal

3.3 It must be emphasized that any compound which has the same retention time as the specific
compound under study at the operating conditions described in this method is an interference.
Hence, retention time data on a single column, or eves on a sumber of columns, cannot be
considered as proof of chemical identity. For this reasog it is important that a sample of

the bulk solvent(s) be submitted at the same time so that identity(ies) can be established by
other meanms. .
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3.4 1 the pomibility of interference exists, separstion conditions (column pka; leamperatures,
stc.) must be changed to circumvent the problem.

4. Precisios and Accursc)
4.1 The mean relative standerd deviation of the amalviical method is 3% (11.4).

4.2 The mean relative standard deviation of the analylical method plus Beld sampling vsing ar
approved persooal sampling pump & 10% ‘i1.4). Pan of the error associsted with the
method i relateC o uncertainties in the sample volume collected. If a more powerful vacuum
pump with associsted gas-volume integrating equipment s used, sampling precision cap be
improved.

4.3 The sccurxcy of the ovenll sampling and analytical method is 10% (NIOSH-unpublished
data) when the persopal sampling pump is calibrated with a charcoal tube in the line.

S. Advastsges 808 Disadvantages of the Method

5.1 The sampling device is small, portable, and involves no liquids. Ibterferences are minimal,
and most of those which do occur can be eliminated by altering chromatographic conditions.
The tubes are analyzed by means of & quick, instrumenta! method. The method can also be
used for the simultaneous analysis of two or more aolvents suspectied to be present in the
same sample by simply changing gas chromatographic conditions from isotherma! to & tem-
perature-programmed mode of operation.

§2 One disadvantage of the method is that the amount of sample which can be taken is limited
by the number of milligrams that the tube will hold before overloading. When the sampie
vajue obusined for the batkup section of the charcoal tube exceeds 25% of that found oo
the front section, the possibility of sample loss exists. During sample storage, the more
wolatile compounds will migrate throughout the tube until equilibrium is resched (33% of
the sample oo the backup section).

5.3 Furthermore, the precision of the method is limited by the reproducibility of the pressure
drop acrogs the tubes. This drop will affect the flow rate and cause the volume to be im-
precise, because the pump is usually calibrated for one tube only.

6. Appanatws
6.1 An approved and calibrate¢ persosal sampling pump for persona! samples. For as area

sample, any vacuum pump whose flow can be determined accurately at 1 liter per minute
or Jess.

6.2 Charcosl tubes: giass tube with both ends fame sealed, 7 ¢m loog with a 6-mm O.D. and a
&-mm 1.D., containing 2 sections of 20/40 mesh activated charcoal separated by a 2-mm
portion of urethane foam. The activated charcosl & prepared from coconut shells and is
fired at 600°C prior to packing. The absorbing section contains 100 mg of charcoal. the
backup section 50 mg. A 3-mm portion of urethane foam is placed between the outiet end of
the tube snd the backup section. A plug of silylated glass wool & placed in front of the
absorbing section. The pressure drop across the tube must be less thas one inch of mercury
ata flow nate of 1 lpm.

6.3 Gus chromatograph equipped with a flame jonization detector.

6.4 Colump (20 & X ¥ in) with 10% FFAP smationary phase on $0/100 mesh, acid-washed
DMCS Chromosort W s0lid support. Other columns capable of performing the required
separations may be used.
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6.5 A mechanical o electronic integrator or a recorder and some method for determining peak
ares.

§.6 Microcentrifuge tubes, 2.5 mj, graduated.

6.7 Hamilton syringes: 10 ul, and copvenient sizes for meking standards.

6.8 Pipets 0.5-ml dehivery pipets of 1.0-mi type graduated in 0.1-mi increments.
6.9 Volumetric flasks: 10 ml or convenient sizes for making standard solutions.

7. Reagess o S
;?.1 Spectroquality carbon disulide (Matheson Coleman and Bell).
7.2 Sample of the specific compound under study, preferably chromatoquality grade.
7.3 Bureau of Mines Grade A belium.
7.4 Prepurified hydrogen.
7.5 Filtered compressed air.

8. Procedure

8.1 Cleaning of Equipmenf: All glassware used for the laboratory analysis shouid be detergent
washed and thoroughly rinsed with tap water and distilled water.

8.2 Calibratios of Persona! Pemps. Each persopal pump must be calibrated with a representa-
' tive charcoal tube in the line. This will minimize efrors associated with upcertainties in
the sampie volume collected.

8.3 Collection and Shipping of Samples
8.3.1 Immediately before sampling, the ends of the tube should be broken o provide an
opening at least one-balf the ipternal diameter of the tube (2 mm).
8.3.2 The small section of charcoal is used as a back-up and should be positioned pearest
the sampling pump. o _
8.3.3 The charcoal tube should be vertica! during sampling to reduce channeling through
the charcoal.

8.3.4 Air being mampled should not be passed through any hose or tubing before entering
the charcoal tube.

8.3.5 The flow, time, and/or volume must be measured as accurately as possible. The sam-
ple should be taken at a fiow rate of 1 Ipm or less to attain the total sample volume
required. The minimum and maximum sampie volumes that should be collected for
each solvent are shown in Table 1. The micimym volume quoted must be collected if
the desired sensitivity is to be achieved.

8.3.6 The temperature and pressure of the atmosphere being sampled should be measured
and recorded.

8.3.7 The charcoal tubes should be capped with the supplied plastic caps immediately
after sampling. Under o circumstances should rubber caps be used.

3.3.8 Ooe tube should be bandled in the same manner as the sample tube (break, seal, and

transport), except that oo air is sampled thre zh this tube. This tube should be
labeled as a blank.

8.3.9 Capped tubes should be packed tightly before they are shipped to minimize tube break-
age during shipping.
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$3.10 Samplm of the susp;aod solvent(s) should be submitted to the laboratory for qual

tative characterization. These liquid bulk samples should aot be transponted s th
same contaiver as the samples or blank tube. If possible, 2 bulk air sample (st leas
$0 1 zir drawp through tube) should be shipped for qualitative identification purpose

2.4 Analysis of Sampis

3.4.1

842

243

344

345

Preparation of Samples. In preparation for anmalysis, each charcoal tube it scoves
with a fie in fron' of the firs: secuion of charcoal and broken open. The glass wool
removed and discarded. The charcoal in the first (larger) sectioo is transferred to »
small stopperad test tube. The separating section of foam is removed and discarded
the second section is transferred to another test tube. These two sections are asalyzed
separately.

Desorption of Samples. Prior to analysis, one-balf ml of carbon disulfide is pipetted
into each test tube. (All work with carbon disulfide should be performed in & hood
because of iz high toxicity.) Tests indicate that desorption is complete iz 30 min-
utes if the sample is stirred occasionally during this peried.

GC Conditions. The typical operating conditions for the gas chromatograph are.

85 cc/min. (70 psig) belium carrier gas flow.

65 cc/min. (24 psig) bydrogen gas flow to detector.

$00 cc/min. (50 psip) air flow to detector.

200°C injector tempenature.

200°C rosnifold temperature (detector).

Isothermal oven or column temperature — refer to Table 1 for specific compounds.

In;ecuon The first step in the apalysis is the injection of the sample into the gas
chromatograph. To eliminate difficulties arising from blowback or distillation within
the sytinge peedle, one should employ the soivent flush injection technique. The 10
o) syringe is first Bushed with solvent several times to wet the barrel and plunger.
Three microliters of solvent are drawn into the syringe to increase the accuracy and
reproducibility of the injected sample volume. The peedle is removed from the sol-
vent, and the plunger is pulled back sbout 0.2 ) to separate the solvent Bush from
the sample with & pocket of air to be used as a marker. The peedle is then immersed
in the sample, and 2 5-u! aliquot is withdrawp, taking into consideration the volume
of the needle, since the sample in the needle will be completely injected. After the
needie is removed from the sample and prior to injection, the plunger is pulled back
a short distance to minimize evaporation of the sample from the tip of the peedle.
Duplicate injections of each sample and standard sbould be made. No more than a
3% difference in area is 10 be expected.

Measurement of ares. The area of the sample pesk is measured by an electronic
integrator or some other suitable form of area measurement, and preliminary results

are read from s standard curve prepared as discussed below,

R e

3.5 anhﬂiudnﬁorpﬁo-maexy

$.5.1

Importance of determination. The desorption efficiency of a particular eompournd can
vary from ooe laboratory 1o asother and also from one baich of charcoal to another.
Thus, it is necessary 1o determine a1 Jeast once the percentage of the specific compound
that is removed in the desorption process for a given compound, provided the same
batch of charcoal is used. NIOSH has found that the desorption efficiencies for the
compounds in Table 1 are between 81% and 100% and vary with each batch of
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8.5.2 Procedure for determining desorption efficiency. Activated charcoal squivalent to
the amousnt in the first sectiop of the sarppling tube (100 mg) is measured into a
S<m, 4-mm 1.D. glass tube, Same-sealed at one end (similar to commercially gvail-
sble culture tubes). This charcoal must be from the same batch as that wed in ob-
taining the samples and can be obtained from unused charcoal tubes. The open end
i copped with Parefiin, A knowrn amount of the compound is injected direstls
into the activated charcoal with a microliter syringe, and the tube is capped with more
Parafilm. The amount injected is usually equivalent to that present in a 10-liter sam-
plc 8t a concentration equal to tbe federa! standard.

© At least five tubes are prepared in this maaner and allowed to stand for at Jeast over-

" pight to assure complete absorption of the specific compound onto the charcoa!. These
five tubes are referred to as the samples. A paraliel blank tube ghould be treated is
the same manner except that no sample is added to it. The sample and blank tubes
are desorbed and analyzed in exactly the same macoper as the sampling tube described
in Section B.4.

Two or three standards are prepared by injecting the same volume of compound into
0.5 ml of CS; with the same syringe used in the preparation of the sample. These
are apalyzed with the samples.

The desorption efficiency equals the difference between the average peak area of the
samples and the peak area of the blank divided by the average peak area of the
stapdards, or '

Areca sample = Area blank

- desorption efficiency = Ares standard

9. Calibratios and Stzndards

It is convenient 10 express concentration of standards in terms of mg/0.5 ml CS. because samples
are desorbed in this amount of CS.. To minimize error due to the volatility of carbon disulfide,
one can inject 20 times the weight into 10 ml of CS;. For example, to prepare & 0.3 mg/0.5 mi
standard, one would inject 6.0 mp ioto exactly 10 ml of CS. in a glassstoppered flask. The
density of the specific compound i used to convert 6.0 mg into microliters for easy measurement
with a microliter syringe. A series of standards, varying in coscedtration over the range of
interest, is prepared and apalyzed under the same GC conditions and during the same time period
as the unknown samples. Curves are established by plotting coocentration in mg/0.5 ml versus
pezk area.

NOTE: Since no internal standard is used in the method, standard solutions must be analyzed
&t the same time that the sample analysis is done. This will minimize the effect of known day-
to-day variations and variations during the same day of the FID response.

10. Caiculations

10.1 The weight, in mg. corresponding to each peak area is read from the standard curve for the
particular compound. No volume corrections are needed, becsuse the standard curve is
based on mg/0.5 ml CS. and the volume of sample injected is identical to the volume of the
~andards injected.

10.2 Corrections for the blank must be made for each sample.
Correct mg = mg, — mg,
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11.

where:
pg = of found in front section of sample tube
xmp. = mg found in front section of Blaok tube
A similar procedure i followed for the backup sections.

102 The cotrested amount. present ir the fromt and ba:l'ur sections of the sam: sample tuh:
ase added to determune the tolal measured amoust in the sample.

10.4 This towa! weight is divided by the determined desorption efficiency o obtain the corrected
mg per sample.

10.5 The concentration of the analyte in the air sampled can be expressed ip mg per m?.

Corrected mg (Section 10.4) X 1000 (iters /m*)
Air volume sampied (liters)

ny/m’ =

10.6 Another method of expressing concentration is ppm (corrected to standard conditions of 25°C
and 760 mm Hp).

2445 _ 760 _ (T +273)
fpn? —— ——————
Ppm ® mg'm” X“g= X = X 353 :

whete:
P = pressure (mr Hyp) of sir sampled
T = temperature (*C) of air sampled
24.45 = molar volume (liter/mole) at 25°C and 760 mm Hy
MW = molecular weight
760 = standard pressure (mm Hp)
258 = suandard temperature (°K)

Relecences

31.1 White, L. D.. D. G. Taylor, P. A. Mauer. and R E. Kupel, “A Coavenient Optimized Method

for the Asnalysis of Selected Solvent Vapors in the lndusirial Atmospbere™, Am Iod Hy;
Assoc J 31:228, 1970.

11.2 Young. D. M. and A. D. Crowell, Physical Adsorption of Gasss, pp. 137-146, Butterworths,
London, 1962, ‘

11.3 Federal Register, 37:202:22139-22142, October 18, 1972.

11.4 NIOSH Cootract HSM-99-72.98, Scott Research Laboratories, Inc., “Collaborative Testing
‘of Activated Charcoal Sampling Tubes for Seven Organic Solvents™, pp. 4-22, 4-27, 1973,
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TABLE 1}
Parameiers Amociated With PACAS Aaglytical Meathod Ne. 127

Mubod  Detectios Rmk  Sample Volume (Mters)  GC Columa  Molecular

Orgmalk Salvent Claxifcatios (mg/tampht) Misimom(r) Mazloemy) Temp(*C) Weight
Acelone D - 0.5 7.7 60 58.1
" Benzese A 0.01 0.8 s 90 78.1
Carbon tetrachloride ~ A 0.20 10 60 60 154.0
Chloroform A 0.10 0.5 13 80 119
Dichloromethane D 0.05 0.5 iz 85 9
p-Dioxeae A 0.05 1 18 100 8s.1
Ethylene dichloride D 0.05 1 12 90 9.0
Methyl ethyl ketone B 0.01° 0.5 13 80 72.1
Styrene D 0.10 1.5 M 150 104
Tetrachloroethylene B 0.06 1 25 130 166
1,1,2-trichloroethape B 0.05 10 87 150 133
1,1,1-trichioroethane B 0.05 0.5 13 150 133
(methyl chloroferm)
Trichloroethylene A 0.08 1 17 90 131
Toluene B 0.01 0.5 22 120 92.1
Xylene A 0.02 0.5 K} 100 106

(a) Misimuen volume, in liters, required W mexsure 0.1 times the OSHA standard
(b) These are breakthrough wolumes calculated with dats derived from a potential plot (11.2) for activatad coconut
charcoal. Coocentrations of vapor in air at 5 tima the OSHA standard (11.3) or 500 ppm. whichever i lower,
25°C, and 760 tory were spumed. Thae values will de s much m 50% Jower for atmospberm of high humidity,

The efflects of multiple contaminants have not boco Dvestigatad, but it b suspected that less wvolatile compounds
may displaze more volatile compounds (Sex 3.1 and 1.2)

G-23 i

AR302802




POLYNUCLEAR AROMATIC HYDROCARBONS IN AIR

Physical and Chemical Analysis Branch

Analyticalt Method
Analyte . Polynuclear aromatic Mcthed No - PACAM  1R4
hydrocarbons {See Table on p. 184-13)
- . s Range: PAH content of 0 0
Matrix:  Alr 3 mg of benzene-soluble
Procedure: Collectionon a material
filter, extraction, ¢column
chromatography, spectrophotometric Precision: Not determined
mezsurement

Date Issued:  1/29/76 Clssification: (D (Openational)

Date Revised:

Principle of the Method

Polynuclear aromatic hydrocarbons are collected from air on a filter and extracted with
benzene. The hydrocarbons are separated on an alumina column with a-pentane-diethyl
ether mixtures a5 eluting solvents. The collected fractions are analyzed by a uv
spectrophotometric methed for nine hydrocarbons.

Range and Sensitivity

The range of the method depends upon the volume of air sampled. the amount of
particulate matter collected, and the amount of organic material in the particulate matter. A
normal sample size corresponds to 2 to 3 mg of benzene-soluble material. Larger amounts
may be analyzed by diluting the sample solution and taking a small aliquot.

Interferences

Any substance that hinders the chromatographic separation or that absorbs radiation at the
same wavelengths a3 the sample compounds may intesfere.

Precision and Accuracy

The precision and accuracy of the method have not been determined. Precision for a similar
procedure has been estimated to be + 20% for samples taken at the same mne and in the
same vicinity. (See Reference 11.1.)
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. 6! Air Sampling Equipment

Advantages sné Dissdvantages of the Method

€.1 The method is sensitive and capable of measuring several polynuclear aromatic

hydrocarbons in a single filter sample.

§.2 Careful attention to detail is required in performing the analytical procedure. Some
practice and experience are necessary before gn analyst can be expected 1o condust s

sutcessful analysis with confidence.

K} . =

5.3 The separation and quantificationof the nine hydrocarbons is sensitive to the following

factors: moisture content of the alumina; reproducibility of the packing of the
columns; relative humidity of the laboratory air; quality of the solvents; interference

from unknown compounds in the samples, photochemical effects; instrument
performance; and contamination from extraneous sources. .

Apparstus

1

6.1.1 Glass fiber filters, 37 mm, free of organic binder, with an efficiency of at

least 99% as determined by the DOP penetration test.

6.1.2 Silver membrane filters, 37 mm, 0.8 um pore size, Selas Corporation of

America, No. FM- 37-{0 £), or equivalent.

77613 Disposable p!uttc filter holder (cassette) for 37-mm filters, Millipore D00

037 PO. or equivalent.In order to accommodate the two filters, the cassette
must be held together with plastic upe ora shrinkabie cellu!ose band.

6.1.4 Personal sampling pump capabie of operating for 4 hr at 2.0 2/min or of
sampling about 0.5 m® of air. The pump should be calibrated with a
representative filter assembly in the line. A wet or dry test meter or a glass
totameter capable of measuring the flow rate to within £ 5% may be used for
the calibration.

6.2 Ultrasonic Bath. Dynasonics Corporation Model NT-201, 90 kHz. 60 W, or equivalent.
The use of an ultrasonic bath operating a1 a lower frequency and having a higher power
output may improve extraction efficiency. (See Reference 11.2.) A test tube support is
needed for use in the ultrasonic bath.

6.3 Recording Spectrophotometer. Cary Model 14, Vanian Associates, or equivalent.

-t
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__

6.1.1 Absorption Cells. Suprasil, 10-mm pathlength, Catalog No. 14-385-904C,
Fisher Scientific Company, or equivalent. Calibrate the cells ~ except for
one reference cell — by adding 1.00 mR of water and marking the meniscus 1
level. Make snother calibration mark with 3.00 m# of water. .

622 Abcorbance Screens Cary Part No. 1404109, Varian Associstes, or
equivalent. The set of screens has three absorbance values

6.4 Cuvette Washer, Catalog No. 2735-304, Chemical Rubber Company, ot equivalent.

6.5 Column and Reservoir. The chromatographic column is a 1.2- by 43-cm glass tube. A
500-m? round-bottom flask attached to the top of the column serves as a solvent
reservoir. A stopcock with 3 6cm tip is attached to the bottom of the ¢column. This
assembly is iflustrated in Figure 1.

6.6 Glassware
6.6.1 Beakers, graduated, 150 mR.

6.6.2 Pasteur pipettes, 5.75 and 9 in.

6.6.3 Cylinders, graduated to deliver, 10 m2.

6.6.4 Buchner funnels, 18.5 cm diameter, with 8 No. 9 rubber stopper.

6.6.5  Filtering flask, 200 me. ' o .
6.6.6 Funnel, 60°, long stem.

6.6.7 Botties, jug-form, with caps, 1 gal.

6.6.8 Bottles, wide mouth, 1 qt.

6.6.9 Bottles, 2 oz.

6.6.10  Test tubes, 100 by 16 mm, with Teflon-lined icrew caps.

6.6.11  Allihn tubes, fine-porosity fritted glass, 30 mf.

6.6.12  Small glass vials with Teflon-lined screw caps.

6.6.13  Glass trays, 23 by 33cm. : -

6.6.14  Assorted other laboratory glassware of various sizes, including microsyringes,
volumetric pipettes, graduated pipettes, graduated cylinders, volumetric

flasks, and beakers. .
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6.7 Miscellaneous ltems

6.7.1
6.7.2
§"?.3
674
6.7.5
6.7.6
6.7.7

6.7.8

6.7.9

6.7.10

Reagents

Wood spplicator sticks, 6 in. Jong and 1/16 in. diameter.
Weighing paper, 3.5 by 4.5 in.
Forceps

* Glass wool (Pyrex or equivalent), washed with chloroform.
Freezer.
Pipette filler.
Phastic rod, Plexiglas or equivalent.

Rubber bulb, atomizer, sttached by rubber tubing to a glass rod in a No. 6
rubber stopper. '

Steel rod, 3 mm by 70 eom.

Rubber bulbs, 1- and 2-cm volume.

7.1 Solvents. Chloroform and n-pentane, Spectranalyzed® grade, Fisher Scientific
Company, or equivalent; benzene, chioroform, methanol, acetone, and diethyl ether
(anhydrous), ACS reagent grade.

2.2

7.3

74

Hydrochloric acid, ACS reagent grade.

Silics Gel. The silica ge] should be 100/200 mesh. Fisher Scientific Company, or
equivilent. Prepare the silica gel by slurrying 200 to 500 g with anhydrous ether and
filtering through filter paper in 3 Buchner funne! with suction. Repeat this washing
four times. Allow the ether to evaporate overnight in 3 hood and then heat the silica
gel for 2 hr at 130°C in an oven. Store in a tightly capped bottle. '

Alumina. Any acid-washed 100/200-mesh alumina that yields satisfactory separations
may be used.
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1.5

1.6

2.7

7.8

Elution Mixtures. The elution mirtures are listed below in order of incressing polarity.
The mixtures are prepared by mixing m-pentane and diethyl ether in the ratios
indicated. To prepare the first mixture, transfer 970 mR of n-pentanc to & 1000-m¢
praduated cylinder, add 30 m® of ether, and pour into & J-gal. glass jug. Repeat to fill
the jup Lahel this mixture 3% Prepare and labe! the other mixtures in like fashion

n-Pentane, mi Ether, mi Label

1000 0 0%
940 60 6%
%10 : 90 9%
820 120 12%
850 150 15%
R20 180 . 18%
750 250 : 5%

Polynuclear Aromatic Hydrocarbon Standards. Each of the compounds listed in the
table on page 184-13 should be checked for purity by gas chromatography and by
comparison with infrared and ultraviolet reference spectra. impure compounds should
be purified by liquid chromatography. (See Reference 11.3.)

Standard Solutions of Sample Compounds. ] to 10 ug/f. Weigh exactly 10 mg of each
of the nine compounds listed in the table into separate 30-m€ beakers. Dissolve each
compound in a-pentane and transfer quantitatively to separate 100-m% volumetric
flasks. Fill to the mark with n-pentane. Transfer 1.0 m® of this solution to 100-, 50-,
and 25-mf volumetric flasks, and 5.0 m2 to a 50-m€ flask. Dilute to volume with
n-pentane. These solutions will contain, respectively, 1. 2, 4, and 10 ug/m€. Cover the
flasks with aluminum feil.

Mixed Standard, 50 ug'm2. Weigh exactly 5§ mg of each of the nine compounds into
szparate 30-mf beakers. Dissolve each compound in a small volume of chioroform
(Spectranalyzed® grade) and transfer all of the solutions quantitatively to the same
100-m2 volumetric flask. Dilute to volume with chioroform. Use this solution to
determine the recovery factor for each compound as described in Section 9.3.

Procedure

8.1

(Bl |

Cleaning of Equipment. Clean al! new glassware by rinsing first with dilute
hydrochloric acid, then with distilled water, methanol, and n-pentane. Glassware that

has been used in the analysis should be rinsed twice with chloroform, then with
methanol and n-pentane.
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8.2 Collection and Shipping of Samples

8.2.1 Assemble the filters in the filter holder so that the air being sampled passes
first through » gass fiber filter and then through a silver membrane filter.
Remove the small plugs from the filter holder and connect the filter holder
to the sampling pump by means of an adapter and a lenpth of tubing Sampl:
at least 0.5 m® of air at 2.0 {/min The opumum sample volum- will depend
on the type of workroom environment -being sampled. Since high
concentrations of particulste mnierial or certain types of mists may plug the
filters, the flow mte should be checked about once every hour. On
completion of sampling. reinsert the small plugs into the inlet and outlet of
the filter holder.

822 With each group of samples prepare a blank consisting of a filter holder with
representative filters that have been handled in the same manner as the
sample filters, except that no air is drawn through them. The samples and
the blank should be shipped promptly in a light-proof container to prevent
photooxidation or damage during transit.

8.3 Analysis of Samples
8.3 Extraction

1. Remove the top portion of the filter holder. Hold the bottom portion
containing the filters over a piece of weighing paper to catch any
. particulate material that may fall out. Remove the small plug from the
bottom portion of the filter holder and insert an applicator stick
through the hole. Gently raise the filters and grasp the unexposed edge
with tweezers. Fold the filters in half and then into quarters lengthwise.
Insert the folded filters into a test tube and push them to the bottom
with the applicator stick. Add to the test tube any particulate material
remaining in the filter holder or collected on the weighing paper.

2. Pipette 5.0 mE of benzene into the test tube. This amount of solve'nt
should completely cover the filters.

3. Place the test tubes in the test tube support in the ultrasonic bath so
that the level of water in the bath is above the level of the solvent. Tum
on the ultrasonic bath and sonicate the sample for § min.

.‘»l- .l‘-.
A L

G-29

AR302808




8.3.2

B.3.3

4. Decant the solvent into an Allihn tube and collect the filtrate in g gmall
vial. Force the solvent through the Allihn filter under positive nitrogen
pressure. This may be accomplished by connecting the nitrogen
cylinder te a glass “T.” leaving one arm of the “T" open and
connecting the other arm to a No 4 one-hole rubber stopper, which is
pressed against the top of the Allihn tube. pressure 1s controlled with 2
finger placed against the open arm of the “T." When the fiitration has
been completed, close the vial tightly with a Teflon-lined screw cap.

5. Insofar as possible, all subsequent operations should be carried out
under yellow light.

Transfer a 3.0-m¢ aliquot of the benzene extract to a weighed 30-mE beaker
and evaporate the solvent by gentle heating in 8 hood. Allow the beaker to
cool to room tempersture and record its weight to the nearest milligram.
Calculate the number of milligrams of benzene-soluble material. Dissolve the
residue in a2 known volume of chloroform (see note below) and transfer an
approprizte aliquot to a 2-oz bottle containing 1.0 g of alumina (weighed
under low humidity conditions and protected from atmospheric moisture).
Allow the chloroform to evaporate in a hood. The alumina containing the
adsorbed sample material is then ready for addition to the chromatography
column.

Note: The volume of the chloroform in which the residue is dissolved and
the size of the aliquot taken should be such that 2 to 3 mg of
benzene-soluble material is transferred to the alumina. When the amount of
benzene-soluble material is less than 3 mg, dissolve the residue in § mf of
chloroform and transfer the entire sample to the alumina.

Prepanation of Columns

1. Weigh into separate 2-0z bottles 9.0 g of Alumina and 0.5 g of silica gel.
The weighing should be done under low-humidity conditions, but not
necessarily under dry-box conditions. Cover the bottles with aluminum
foil and cap securely uptil the materials are used.

2. Attach the chromatography column securely to s ring stand at a
convenient height to allow easy change of receiving bottles under the
column. Tamp down 2 small amount of glass wool immediately above
the stopcock. Pour the 9.0 g of alumina through a funnel into the
column, keeping the stopcock open. Tap the funne! and column lightly
30 that all of the alumina falls into the lower portion of the column.
Tamp down the alumina with the plastic rod.
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834

3. Pace » clean beaker under the column and 8dé 130 mt of a-pentane to
the column. Add the first S to 6 mE to the sides of the column with »
dropper so that the slumina will not be disturbed. Using the stomizer
bulb with stopper, apply pressure at the top of the column, forcing the
solvent 10 flow through the alumina and driving out the entrapped air.
Continue transferring n-pentane to the column and pressurizing until gl

__air: bubbles have been removed. Close the stopcoch, leaving the
n-pe.stane level 3 to 4 in. below the bottom of the reservoir.

4. With the funnel, add 0.5 g of silica gel slowly and evenly. Do not tap
the column after the a-pentane has been added. With s medicine
dropper filled with n-pentane, wash down any silica gel that has not

with the steel rod until al! air bubbles have risen.

5. Drain the n-pentane to s Jevel about 1.5 in. above the silica gel. Adjust

the volume of n-pentane in the beaker to 100 m®. Pour a-pentane from

" the beaker into the column until the solvent level is 3 to 4 in. below the
TeSEIVOIr. o h ‘

6. With the aid of the funnel, add the 1.0 g of alumina containing the
adsorbed sample. Add the alumina slowly and evenly so that no air is
entrapped. Do not tap the column. Wash down any slumina adhering to
the walls with n-pentane. Rinse the 2-oz sample bottle with n-pentane
and transfer to the column. Rinse the funnel and remove it. Pour the
remainder of the 100 mf? of n-pentane from the besker into the
reservoir. Wrap the packed portion of the column with aluminum foil
to protect the sample compounds from photooxidation.

Elution of Sample Compounds. As many as ten columns can be run at one
time. _

1. Separate the adsorbed compounds by eluting them from the column
with successive additions of 100 to 150 mf of the elution mixtures
(Section 7.5). Add the elution mixtures in order of increasing polarity

- (0 to 25% of ether). Add each elution mixture when the solvent level is
about 2 in. above the packing. Add dropwise st first and then pour
slowly so that the column packing is not disturbed.
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2. Collect 15 to 20-mt fractions at the bottom of the column in
numbered 2-0z bottles. About 45 to 50 fractions will be collected.
Evaporate the solvent from the several collected fractions in 2 hood,
cover the bottles. and store them in a2 freezer until ready for the next
siep

3. .  The specific details of the elution process must be determined
experimentally with a mixed standard prepared as described in Section
7.8. The details will depend upon the properties of the particular batch
of alumina being used. The volumes of the elution mixtures and the
number of ejution mixtures needed to effect complete separation may
vary from one batch of alumina to another. When the optimum
conditions have been established for a given batch of alumina, they
thould be used with all columns packed with that alumina.

4. In s typical analysis, the nine compounds will be eluted in the orderas
listed in the table. Fluomanthene and beni(a)anthracene rmust be
completely separated since their ultraviolet absorption peaks occur at
the same wavelength, 287 nm.

8.3.5 Spectrophotometric Measurements

1. Remove 3 bottle containing a collected fraction from the freezer and
allow it to come to room temperature. With a8 Pasteur pipette, a 1-m¢
rubber bulb, and n-pentane as solvent, quantitatively transfer the
sampie from the 2-0z bottle to 2 1-cm absorption cell. Rinse the bottle
several times with small amounts of a-pentane. Add n-pentane to the
cell to bring the volume up to the 3-m¢f calibration mark and stir with’
the pipette.

2. Set the scan speed of the Cary 14 spectrophotometer at 10A/sec and
the slit control at 25. With a-pentane in the reference cell, record the
spectrum of the sample solution over the wavelength range necessary to
include the absorption peak for each compound present in the fraction.
(See table). Using the baseline method as illustrated in Figure 2.
measure the absorbances for each compound at the wavelengths
indicated in the table.
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If any sbsorption peak s off-scale, place one of the neutnal density
screens in the reference Beam 1o Jower both the dastline and the peak
and record the spectrum again. If the peak is still off-scale, the solution
must be diluted. Remove some of the solution from the cell with
pipette unti) the level is at the 1.0-mE mark. Add n-pentane 1o bring the
level in the cell back to the 3.0-mf mark and mix Record the spectrum
of the diluted solution M necessany, make additiona! diutions and
record the number (n) of dilution steps.

836 Analysis of Combined Fractions. After several column separstions have been
made and the sbsorption spectrs have been recorded, various fractions found
to contain the same compound may be combined in subsequent analyses
The number of spectra to be recorded will thereby be reduced and time will
be saved. To combine fractions, dissolve the residues in the 2-0z bottles with
n-pentane and transfer these solutions quantitatively to one bottle. Allow
the solvent to evaporate and proceed with the analysis of the combined
fractions as directed in Section 8.3.5. '

¥

9. Calibration and Standards

9.1

9.2

CAUTION: Benzo(a)pyrene and other aromatic hydrocarbons commonly associated
with it are known carcinogens. Avoid skin contact with these compounds and their
solutions. Perform the evaporations and other manipulations in a hood.

Determinstion of Absorptivities of the Individus! Compounds. Transfer approximately
3 mtf of the 1 ug/m¢® standard solution of pyrene (Section 7.7) to 2 I-cm absorption
cell. With m-pentane in the reference cell, record the spectrum as described in Section
8.3.5. Similarly, record the spectra of the other three pyrene standards and all of the
standard solutions of the other eight compounds listed in the table. On each spectrum
draw a baseline between the two wavelenths indicated in the table and subtract the
absorbance value at the baseline from the absorbance value at the peak (see Figure 2).

Determine the absorptivity, a, at the wavelength of maximum absorbance for each
compound by dividing absorbance by concentration for each standard solution and
averaging the four values (the pathlength is 1 cm).

Determination of Recovery Factors. Transfer 0.5, 1.0, and 2.0 mf of the mixed
standard solution (Section 7.8) to 2-0z bottles containing 1.0 g of alumina. Procead
with the analysis of these standards as directed in Section 8.3.2 ind the subsequent
sections. Analyze the standards on two or more columns. It is essential that all
operating conditions be identical for the standards and for sample measurements.
Calculate an average recovery factor, R, for each of the nine compounds by dividing
the amount of the compound taken by the amount found.

G-33

AR3028] 7




10. Caleulations

10.1 Catculation When Separation is Complete. When 11l of the compounds are completely
separated on the column and all of each compound is completely contained in one
fraction. calculate the amount of each compound in the sample by the following

equation. .
(A Dx
W (?xéx Rx—¥— x 1.67

where:W = gmount (in ug) of compound on filter.
A = absorbance (Section 8.3.5).

2 = absorptivity (Section 9.1).

D = volume (in mf) of n-pentane (normally 3.0 m¢) in which the column frac-
tion is dissolved for the sbsorbance measurement (Section 8.3.5). If this solu-
tion is diluted, D = (3.0)"*! where n = number of dilution steps.

R = recovery factor (Section 9.2).
V = total volume (in mf) of chloroform solution of sample (Section 8.3.2).

P = volume (in m?) of aliquot of chloroform solution added to alumina (Section
£83.2).

1.67 = a correction for taking a 3.0-mK aliquot of the 5.0-mg benzene extract of
the filter (Section 8.3.2).

If 3 compound is found in more than one fraction. the term (-:-‘-x D) must be summed
for all fractions in which that compound occurs.

10.2 Calculation when Separstion is Not Complete. When the column separation is not
complete and two or more compounds are found in the same fraction, the calculation
becomes more complex. Under these circumstances. the absorptivity must be
determined for each interfering compound at the wavelength of maximum absorbance
of each other compound with which it interferes. If such interference is extensive, the
result i a set of several simultaneous linear equations. These equations can best be
solved by a suitably designed computer program.
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m USEPA -~ Region III
Inorganic QA Data Review -~

Case SAS 2329C/LA Clarke .
Page 1 of 3 .

Case #/Site ID: EAS 2325C/LA CLARKE

Sample Numbers: 3-130033-1; 3=-130034-2; 3-130035-3;
3-130036=4; 3-130037~5; 3-88122~6;

2 3=88123=7

Site HManager: Ralph Shapot

Data Reviewer: Dianne S. Therry

Review Completed: 1 December 1986

ANTRODUCTION:

The set of samples for SAS Case 2329C contained 7 so0il samples
which were analyzed through the Contract Laboratory Program
Special Analytical Services (SAS) by one laboratory for total
organic carbon (TOC) and cation-~exchange capacity (CEC).

These data were reviewed according to criteria established in the
National Functicnal Guidelines for Evaluating Inorganic Analyses
and the reguirements specified in the SAS Request. All data have
been validated with regard to usability. The methods used by the
laboratory are a medification of T0OC Method 505 from Standard
Methods for the Examination of Water and Wastewater, 15th edition
and CEC Method 57.2 from the American Socieaty of Agromony's
Methods of Soil Analvsis, Part 2 using ammonium saturation
followad by displacement/distillation of the adsorbed ammonium,
per the SAS Request. Each individual user must evaluate whether
the scope, precision, and accuracy meet the needs of the project.

The laboratory performed the analyses in compliance with the
Contract Laboratory Program (CLP) SAS Request, including the
required quality control. Criteria were met for calibration and
blanks. All results are reported on a wet-weight basis, % sclids
were neither requested nor analyzed. Significant . problens
affecting usability are associated with variability of TOC
replicates for sample #6. Problems associated with data
usability are discusgsed in the following section. The data
summary has been annotated with the appropriate qualifier codes.

QUALIFIERS:
1} The reviewer has no guidance for evaluation of the impact of
holding times for these parameters in a soil matrix.

Samples were coliected 3-5 June 1986. CEC was determined on
21 August 1586 and TOC was determined on 2-8 September 1986.

®
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USEPA - Region III
Inorganic QA Data Review 4
Case SAS 2329C/LA Clarke -
Page 2 of 3 .

- reported CEC results are based on 10g aliquots of scil.
The method specifies use of 259 soil aliquots rather than
10g if the exchange capacity is very low, eg 3-5 meg/100g.
Results for samples #1, 3, 4, and 6 range from 0.1-1.7
meqg/100g. Failure to reanalyze using larger sample volure,
which would reduce the detection limit, was not deemed
critical, as the method detection limit specified in the sSas
‘Request is 1 megq/100q.

3) Results of three duplicate TOC analyses run on 3 separate
days for sample #6 consistently produced variable results
(55% RPD, 140% RPD, 102% RPD). Individually, these results
ranged from 200-1000 mg/kg. The reported result is the
average of all six analyses, 580 mg/kg 62%:iRSD, and has
been qualified as estimated (J) due to the apparent
non-homogeneity of the sample. ,

Other reported results reprasent the average of consecutive
duplicate analyses with a maximum RPD of :10%, per Sas
Request. For five of seven samples more than one pair ct‘.;’:_
.analyses were required to obtain the desired precision.= For -
coxmparison purposes, all available results for each sample
were averaged in the following table. Precision was
expressed as ¥ RPD for duplicate resulti. and & RSD for 3 or

more results.

Sarpple $ of
i;;di_.vidua.l

.

pacity (CEC) and total organic carbon (TOC) for
3 successfully analyzed. Areas of concern with
¥ j__.nclude:

ain y regarding the effects of hclding times for
cEC and 'I.‘DC «

° variablc rcsultl for TOC in -uph $6
' H-3
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m USEPA - Region III
Inorganic QA Data Review
Case SAS 2325C/LA Clarke
Page 3 of 3

The text of this report has been formatted to address only those
problem areas which affect the applications of the data to the
site investigation. Documentation of these problems and any
other observed areas of laboratory contractual noncompliance are
included in the attached appendix A: Inorganic Data Validation
Summary for the laboratory's CLP Project Officer. If you have
any guestions or comments on this data review, please contact
Dianne Therry.

Enclosures
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JESLTS ARE ENCOURAGES. DEFINITION OF SUCH FLAGS MUST BE EIMLICIT
M2 COKTAIIED Dx COVER PASE, IDVEVER,

CRMENTE: _
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U.S. EPR CONTRACT LABDRATORY PROGRAN EPA SANIPLE K0,
SANPLE BANAGEMENT OFFICE ' S-13037-5"

2.0 B Q1B - ALEIANDRIA, VA 22313
- MTE 4’{‘?/5@

INORGAXIC MRALYSIS BATA BHEET

-

LAD WAIE: KITTAAN EBASCD ASSOCIATES INL. tasE W, IS 23229C
SwN. __ M _ o
LAB SAMPLE 10.M0._ SOy as EFA o rerort . (23
ELENENTS IBENTIFIED ARD NEASURED e
COKCENTRATION: L DI
NATRIX: WTER____ s_v . _ SumeE_ COTHER _
nl ir dry might Lircle mme)
1. TOTA REANIC CARBOK 38 _mg / tg

2. CATION EICMANGE CAPACITY 1.% mq//afzy
{

1500105 _ A4

FOOTNCTES: FOZ REPORTING RESULTS T0 EPA, STANDARD RESULT QUALIFIERS ARE USED
AS DEFINEL DN COVER PASE. APDITIONAL FLAES DR FORTNOTES EIPLAINING
BESILTS ARE ENCOURAGED. BEFINITION OF SUCK FLAGS MUST BE EIPLICIT
M0 CONTAINER Ba COVER PAGE, MDVEVER.

COMMENTS:

v wweere o Aoy
H-11 .
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FORN 1

V.5, EPA CONTRACT LABORATIRY PROGRAN B4 SWPLE 10,
F \ _
BAOLE KANAGERENT DFFICE 5-8122-C

BB BOI M) ~ ALEIANDRIA, WA 22313
we _9/7/8

: INORGARIC ANALYSIS MATA SHEET

LA? WAYE: !IITTM)& EBASED ASSOCIATES 1KC. tasE w0 SRS 239 C

WD, ___

L SAPLE 1.0, sovy s EPR w63
ELENENTS TBENTIFIED WD FEASIRED

COCCENTRETION: wi_v NN

RATRIN: MATER A SLUDGE o

/L or{ay/kg Mry weight Circle sae)

1. TBTR ORGAXIC CARBON 502 '91@—

2. CATIOn Excwaist caeacity 0. K n't?j/%j

1soms 44

FDOTMGTES: FOR REPORTING RENULTS TO EPA, STNMDARD RESIET WUALIFIERS MRE USED
AS BEFIMEL Dw COVER PAGE. ADDITIONAL FLAGS DR FDOTNOTES EXPLAINING
RESULTS ARE ERCOURAGER. DEFIRITION OF SUCH FLAGS MUST BE EIMICIT
M0 COKTADED Sx COVER PASE, MDVEVER.

DOWENTS: T WS i 3 paps. Eperded result o5 fun et red st RLPO(STL) .
Kok s e ire pus pe IS o iimidie el cothin OF MBENE Cardon.  Sa m,.:dak_
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FoRn |

. 1.5, EPA CONTRACT LADORATORY PROGRAM B SAMLE WD,
SARPLE MANAGIMENT DFFICE - _ o .
3-58123%-7

T e

" TNORGANIC AMALYSES BATA SHEET

P.0 301 BIS - ALEIMNDRIA, WA 22313

-

LA WANE: mwu EBASCD ASSOCIATES IXC. ease w0, SAS 23.29C
sw la' iy b e S v - - — . o e ime - [P - . - - - -
LB SAPLE I9.M0. corry o EPA o ' o 0wt o, @3
: ELEMENTS IDENTIFIED AND MERSURED
CONZENTRATION: mq__.;/_,____ S e __
NATED: BATER_ R U o o sumee__ R
ug/l -@m weight {Lircie onel
1. TOTA ORSINIC CARBON 203 mgltg
-3 =

2. CATION EXCHaNGE CaraCITY ___ 13 | woﬁ

1 50,105 _;A_/d__,

FOOTNCTES: FO7 REPCRTINE MESULTS TO EPA, STANDARD RESILT QUALIFIERS ABE YSED
A% DEFDED DN COVER PASE. ADDITIONAL FLABS DR FOUTNUTES EIPLAINING
RESULTS ARE ENCOURASEL. DEFINITION OF SUCH FLAGS MUST BE EXPLICIT
MD CONTAINED D COVER PABE, MDNEVER,
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