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Due to the poor quality of the original data copy, this table
of analytes, l.vjted in the same order as those reported by
the Liberator- ; .- is enclosed.

CAS MA 74*87-3 Chloromethane
,«< "̂?r ^ r 74-83-9 Bromoqgthane
106-95-2 Phenol 75-01-4 Vinvl Chlcr id*
111-44-4 bis <2-Chloroethyl> Ether lj °! J ^ ,i!Il95-57-fi 2-Chlorophenol 75-00-3 Chloroethane
541-73-1 1, 3-Dichlorobenzene 75-00-2 Methylene Chloride
106-46-7 1, 4-Dichlorobenzene 67-64-1 Acetone
100-51-6 Benzyl Aclohol 75-15-0 carbon Disulfide
«"S~7 I'tSSSSSS**** T5-36'4 1,1'Dichloroethene95-4S-7 2-netnyipnenoi •«••-*•* . . .* ».i •_39638-32-9 bi« (2-chlorosopropyl> Ether 75-34-3 1,1-Dichloroethane
106-44-5 4-Methy I phenol 156-60-5 Trans-1, 2-Dfchloroethene
621-64-7 H-Mitroso-Ot-n-PropylMine 67-66-3 Chloroform
67-72-1 HMaehleroethane 107-06-2 1, 2-Oichloroethane

88-75-5 2-lrtitrophenol 56-23-5
106-67-9 2, 4-Dfmethylphenol 108-05-4 Vinyl Acetane
85-85-0 Benzoic Acid (2) 75-27-4 Bromodichloromethane

Hethane 78-87-5 1, 2-Dichloropropane

91-20-3 Naphthalene 79-01-6
106-47-8 4-Chloroaniline 124-48-1 Oibromochloromethane
87-SS-3 Hexachlorobutadiene 79-00-5 1, 1, 2-Trichloroethan*
5?"S*r *-?i?r?'3̂ !Wl|)hef>01 75-25-2 Bromofona91-57-6 2-M«thylnaphthalene MI-TB-A A-it*thvi-2.77-47-4 Hexachloroeyclopentadiene I?];? I 4-Hethyl-2-
88-06-2 2, 4, 6-TPichlorophonol 108-10-1 2-Hexanone
95-95-4 2, 4, 5-Trichlorophenol 127-18-4 Tetrachloroethene
91-58-7 2-Chtoronaphthalene 79-34-5 1, 1, 2, 2-Tetrachloroethane
f?;7i;4, l̂if!r°?nliil?t, * 108-8S-3 Toluene131-11-3 Dimethyl Phthalate inft 0̂ .7 «•!««*—»»-«•208-96-8 Acenaphthylene • °J -90 -7 Chlorobenzene
99-08-2 3-HitToanIUne 100-41-4 Ethylbenzene
83-32-9 Acenaphthene 100-42-5 ' Styrene
61-28-5 2, 4-Dinitrophenol Total Xylenes
100-02-7 4-HitrophenoI
132-84-9 Dibenzofuran
121-14-2 2, 4-Oinitrototuene
606-20-2 2, 6-Dinftrotoluen*
84-65-2 Oiethylphthalatt7005-72-3 4-Chlorophenyl-phenylether
96-73-7 Ftuorene
100-01-4 4-Hitroanfliiw
634-52-1 4, 6-DInItro-2-*ethylphenol
86-30-6 N-Mitrotodiphenylaialne METALS
101-55-3 4-BronoFfcenyl-phenylcther Atuafnun
118-74-1 Hexacholorbtnzent Antimony
87-86-5 Pentaeh lorophenol Art eni c
85-01-8 Phenanthrent - Barium
120-12-7 Anthracene Beryllium
84-74-2 Di-n-gutylphthatate Cadmium
206-44-0 Fluoranthen* Cobalt '.
129-00-0 Pyrene Copper *
85-58-7 Butylbenzylphthalate iron
91-94-1 3, 3-Dichlorobenzidfne (3> lead
56-55-3 Benzo (a) Anthracene HaQnesiun
117-81-7 bla <2-Ethylh*xyO Phthalate Mercury
218*01-9 Chrytene Nickel

potasium
117-84-0 Df-n-Octyl Phthalatt Selenii*
205-99-2 Benzo <b) Fluoranthene Silver
207-08-9 Benzo (k) Fluoranthene Sodium
60-32-8 Benzo (a) Pyrene Thallium
193-39-5 Indeno (1, % 3-cd) Pyrene Tin
53-70-3 Dibenzo C«, h> Anthracene Vanadiuw
191-24-2 Benzo Cfl, h, i) Perylene Zinc
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CASE/SITE ID:
DETECTION LIMITS: Must be multiplied by the respective conc/dil /actor and, f orUbituiun Lini .̂,T___.̂ _..ded by thg fraction solids (for dry weight correction),
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CASE I/SITE ID:
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CASE I/SITE ID: wrt/£•*>£&&,

JA E SAMPLED:
JA1 1 SAMPLE RECO:
)ATE EXTR/PREP'O:
JATE ANALYZED:
-:OHC/D L FACTOR:
f MOISTURE:
UNITS:

eAS SAMPLE KSCRIPT.:
IMi*» TRAFFIC REPORT 1:
7447-3
74-43t
n-oi-4
7S-00-3
n-o»-2
•7-44.1
T»-1S-0
7t3-3S-4
7f-34-3
154-40-5
47-44-3
107̂ 4-2
t-t3-3
71-14-4
M-23*f>
IOt-06-4
»-27-4
71-47-f
10041424
7»-01-4
1 24-44- 1
7t-00-t
71-4J2
10041-01-*
11O-7S-4
75:252
Ml -7t-<
104-10-t
t27 U-4
79-M-f
10444-3
104 «O- 7
10O-41-4
10042-S

CMoronwthana
•romomathana
Viny* CWOf id*
Chtoroaihana
Mathyfant CMoridt
Aeatona
Carbon Oiauifida
t, 1 -Ochkxetitwn*
1. 1-Ofchloroattww
Trang-l, 2-0<hloro«lh*n#
CNoroform

2-i*rtjno«a
1. 1. l-TrieMoroatham
Caiton TatracMorida
VinytAcataM
IramodkMofematham
1. 2'0*eh*oroprooa««
Tram 1. 3-DieMoropra.aana
TrieMoroaihan*
D<bromochteromaiha«»
1.1.2-TrKhloroMhant
•annn*
cii-1, 3-Oichtoropropant
2 -Chtoroathyhnnvlathaf
•romolarm
4 -M«ihvi.2-Nnunon»
2-Haunon*
TairaeMoroathcn*
1.1.2. 2-Tttracfttorofftiara
Toluana
CtitorobantaM
£thy«anMn«
Stvtan*
TjM&l V^A^MhdB• IMVff J%V*V*̂ OT
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CASE I/SITE ID: &??/*<* CbJU, %*'*

IJATE SAMPLED:
i ATI 5AM>i£ Rgg?
ttft Extft/F<ttP*.tg———————|f""'f" ' f'rfff ' frfrtr" r'tr'Tri '
DATE AKALYZED:
eQMC/DIL FACTOR:
% MOISTURE;
UNT

7447.3
74-43 f
Tf-OI-4
Tf-00-3
Ti-04-2
47-44-1
7C-1S-0
TV 34 -4
Tf-34-3
T 54-40- 5
17-44-3
I074C-2

104-04-4
74-87̂

tCD41-O2-*
7t-OI-4

7t-00-S
71 -43.2
10041-01-1
110-TVt

I04.1O-1
127-14̂
7»34 J
10414.3
104*0-7
1 00-41 -4
tOO'42-i

SAMPLE DiSCWPT.
TRAFFIC REPORT 1

CMarafnafhanai

Chfaroatftana
Mathy(an« Chtorid*

f-OiehforaMhan«
t. t-Oichfexoatfiaoa

. 2-OieMoroa<rtan«
Chtoreform

1. 1. !-TrichfanMChai»
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.,£ I/SITE ID:

0ATE SAMP
DATE SAMP

.:D:.irftiwr
StTfrfS/PREP'D:
JATE ANALYZED:
COHC/OIL FACTOR:
X MOISTURE:
UNITS:

SAMPLE OESCRIPT.
I**** TRAFFIC REPORT *:
7447-3
74-43 t
71*014
71-00-3
71-04-2
47-44-1
71-11-0
7f.3t-4
71-34-3
1 54-40- S
1744-3
1O7-04-2
74433
71-M4
4-23-1
IOt-04-4
7V27-4
••MM̂ BMMB
7*47-1
10041-024
Tt-014
(2444-1
71-00-1
71-43-2
10041-014
110-794
7S-2S-2
M9-7S4
104 10-1
t27 U-4
7*34-5
104 443
104-*0-7
100-41-4
100-42-f

ChloromMhan*
•comomaihana
Vinyl ChkxNSa
ChlorMtftana
Mtihylan* Chfortdt
Acaton*
Cartoon D'turf Ida
1. l-OtehloroMtnAn*
1. 1'0iehlofo*chan«
Tiana-l. 2-0>cWoro»ih»n*
Chloroform
1. 2-Oiehloroatnan«
24utanon«
1. 1. 1-TrieMoroaihan*
t̂en Tairachlorida

Vinyl Aeatau
•ramodtehloramathan*
1. 2-OwMoropropan*
Tran*-1. 3-OieMaropro>ani
Triehloro*fn«rH|
Mrofnochtoromathan*
1. 1. 2-Trichloroaihana
kn»n«
:it-1. 3-0<hlofO(xopana
t-CMo*oaihyKu?yt4ir->f
Ifomoform
4-M«ihyi-2-̂ antanona
2-HaEanon*
TatrachioroMhan*
1. 1. 2. 2-T«r«ehloro«inana
Toluwta
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CASE NO. 6777

0985B

SR302653



Due to the poor quality of the original data copy, this table
of analytes, listed in the same order as those reported by
the Liberator;;.- is enclosed.

CAS BNA 74-87-3 Chloromethane
,««"_*r «K . W'a3'9 Bp«tt«_thane106-9:>-2 Pnenot . 75-01-4
111-44-4 bis (2-Chlopoethyl) Ether 1| " *
95-57-8 2-Chlorophenot 75-00-3
541-73-1 1, 3-Dichlorobenzene 75-00-2 Methylene Chloride
106-46-7 1. 4-Oichlorobenzene 67-64-1 Acetone
100-51-6 Benzyl Aclohol 75-15-0 Carbon Oisulfide
95-50-1 1, 2-Dichlopobenzene 7<;.*A-i 1 i.n.-~hi«i-A.+h.«
95-48-7 2-Methylphenol " if J I', n ̂ !K39638-32-9 bis <2-chloro»opropyl> Ether 75-34-3 1,1-DfchloPoethane
106-44-5 4-Methylphenol 156-60-5 Trm-1, 2-Dichloroethene
621-64-7 N-Uitroao-Df-n-Propylanine 67-66-3 Chloroform
67-72-1 Hexechlopoethane 107-06-2 1, 2-Dichloroethane
Tfl'wll 51SSST" 78'83-3 1« 1' 1-TMchlopoethane/o-59*i isocnorona _, », _ _ _, _ ^ ....
88-75-5 2-HUroc*enol 56-23-5 Carbon Tetrachlonde
106-67-9 2, 4-Di.Bthylphenol 108-05-4 vinyl Acetane
85-85-0 Beniovc Acid (2) 75-27-4 Broraodichloromethane
\\l'll~\ bfs «:CMoroeth<wy> Methane 78-87-5 1, 2-Dichloroppopane
120-83-2 2, 4-DichLorophenot innAi-n?-* Tr->no.i i.m̂ ki «.**!•«.»120-82-1 1, 2, 4-TpicnToPObeniene I?°* °2 6 1"̂  ' 3-Dichloropropane
91-20-3 Naphthalene 79-01-6 Tpichloroethene
106-47-8 4-Chlopoanllina 124-48-1 Oibromochlorofiethane
87-88-3 Hexachlorobutadiene 79-00-5 1,1, 2-Tpfehlopoethane
IMS'! 4-Chlope-3-Hethvlphenol 75-25-2 Sro«ofona
»IS1 £2fl̂ &Ldf .n. "1 .78-6
88-06-2 2, 4, 6-TrichloPOphonol 108-10-1
95-95-4 2, 4, 5-TMchlopophenol 127-18-4 Tetrachloroethene
91-58-7 2-Chtoponaphthalam 79-34-5 1, 1, 2, 2-Tetrachloroethane
88-74-4 2-Hitroanilina 108-88-3 Toluene
131-11-3 Dimethyl Phthalate ios-9Q-7 chLorcbenzeM208-96-8 Acenaphthvlena ' °! ™ , Chiopobenzene
99-08-2 3-MitPoanUina 100-41-4 Ethylbenzene
83-32-9 Acenaphthent tOO-42-5 Styram
61-28-5 2, 4-Dinftroph«nol Total Xylenei
100-02-7 4-Mitrortanol
132-84-9 Dibenzofuran
121-14-2 2, 4-Ofnitrotoluana
606-20-2 2. 6-DinItrotoluan*
84-65-2 Diethylphthalau
7005-72-3 4-Chlorophenyt-phenyleth«r
96-73-7 Fluorena
100-01-4 4-Mitroaniline
634-52-1 4, 6-Dfnitro*2-Hethylph*nol
86-30-6 M-NftPosodiphanylaiain* . METALS
101-55-3 4-Brc«ophenyl-pheny lather Atuainun
118-74-1 Hexacholorbenzen* Antimony
87-86-5 Pentachlorophenol Arsenic
85-01 -8 Phenanthrana Strium
120-12-7 Anthracene Bepylliun
84-74-2 Di-n-Butylphthalate Cadnium
206-44-0 Ftuoranthtne Cobalt \
129-00-0 Pypene Copper *
85-58-7 Sutylbenzylphthalate Iron
91-94-1 3, 3-Dichlopobenzidine <3) Lead
56-55-3 Benzo (a) Anthracene Magnesium
117-81-7 bia (2-Ethylhexyt) Phthalate Mercury
218-01 -9 Chryitne Nickel

Pot as fun
117-84-0 Oi-n-Octyl Phthalatt Seleniun
205-99-2 Senzo (b) Fluopanthene Silver
207-08-9 Benzo Ck) Fluoranthene Sodium
60-32-8 ienzo (a) Pypene Thai HUB
193-39-5 Indeno (1, 2, 3-cd) Pyrene Tin
53-70-3 Dibenzo <•, h) Anthracene Vanadi«i
191-24-2 Benio (flf nf I) Ptrylene Zinc
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CASE I/SITE ID:

AT : SAMPLED:
JATi SAMPLE RECO:
iATE EXTft/PREP'D:
ATE AWLY7ED:
BMC/OIL FACTOR:
\ MOISTURE:
UNITS:

SAHPU DESCUrT.:
CAS
Mumtar TRAFFIC REPORT 1:
ntM4
HttS-T
11 »-•<-•
>lt»»
H-44-t
K»-00-2
I024S7-3
IStM-t
10*7-1
>2-C»-f
'2-20̂
}3213-«St
72-§4-*
1031-07-t
tO-2»-»
'2-43-f
iX»4.7XH
J7-74*
1001 •» 2
12f?4-1t-2
11O4-2S-2
11I41-1M
SM«>.21->
12ft?2-2M
110»74«1
1 1CM-132-i

AlvftaWC
•ra-SHC
Oa^aiHC
Gamma-IHC (Untentl
Mtpuchiir
AWrm
HvptactUor Epoâ t
Cndocultanl
Dffttrm
4. 4 -DOC
tntfrm
EntfMtfHan 1
4.4-000
EndMulbn *u»an
4.4-OOT

//Ĵ A 7
ik9/n
//at fa
Jhv/n

y
Jfar?/
ett/'fy
4*c-s±-
/»of-OO/

^A » 7

Mamot̂ cMar 1
C«MBrmKalo«w 1
CMerdUn*
T«ajph«nt
ArvdoMOtt
AraciOf-IUI
Anetor-1232
Araetor.1242
Arcclar.1241
Arccfc»r.l2f4
Ar«eltr-1290

.. ,„,.

/6t/t7
t tit hi

. -*/rt/t?/
JV,//
Uf/fy
St.-

Cd03-0«

(V 7/f

f:? tu*

/-frf// 7
/ŷ >/» >
J»//7//7
/

W,*l*//4«.-*
/7»//- ff03

Pf7t}

rkt/tl
rfu/*\, -// V/
—**/*>

&/**l

' .

,-
J-

.

I
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CASE f/SITE ID:

)AT£ SAMPLED;
JXTE SAMPLE ft£CD:
JA"[ EXTR/PR-P'D:
JA'" ANALYZE):
:OHC/0 L FACTOR:
1 HOIS' URE:
UNITS:

SAMPLE DESCRIPT.:
IlK̂ ir TRAFFIC REPORT 1:
74-47-J
74-S3 t
Tt-01-4
n-oo-3
7»-0»-3
47-44-1
Tf-it-o
tt-3»~4
7M4-3
IM-CO-ft
17-44-3
07-04-2
"•-•3-3
7I-W-4
«-23-§
IOt-OS-4
7VJ7-4
7»»7.i
100*1 -02-*
Tt-01-4
T14.44-1
Tt-OO-S
71-43-2
10061 -01-1
11075*
75-2S-2
ft 714
IOt-tO-1
1J7U-4
79-34-I
10TM3
tO» tO-7
100-41-4
100-42-t

//»fA
t/jf/rl
*l*ln
*/*/tit
oW. 7/

*//4r
&AC-

Jsi-etHJ-Oo
t?7*7

ChloromMhan* UT
Bromomaihant
Viny« Chloride
CMofoethana
M*thyfan« Chloride
Acetone
Carbon Oisulftfe
1.1*D«chloroeth«n«
1. 1-0«ch»ofoaih»na
Tra*u>1. 2-0*chloro*than»
CNoroform
1. Z-OKhtoroethane
2-Stfttnona
1. 1, 1-Trich(oroMhana
taiben Tatrachtorida
Vtnv«Acetat*
Iroi i KidNjihj* onietham
1. 2-Oiehiorapropana
Trcna- 1 . 3-OicMoropropaAa
Trichloro*lh«na
O*bro«nochloromaih«nt
1. 1. 2 TnchJoroeihane
••nnna
eit-1. S-Otchloroproptna
2 -Chlorotihyfvinyfalhar
Iromoform
4 -Meihyi-2 -̂ amanona
2-Heunon*
Tauachloroethen*
1.1.2. 2-Tauacn(Ofoethane
Toluene
CMoroberuem
Efhvfben»n«
Etvr*f-i
Toui XvtonM

KT

as
jo ur

us
UJus

jj"

UJur
itf
M3~

UJ"
u_r

UJ"
UJ"
UJ

/0O

ij*1/t1
Abkl
•*/4/*7

/
-?̂ //
*/*
St-

w-J-o**
/̂•wf
OT
«T

UJ
-If UJ"

J/ J"
UJ
UT

UT

UJ
UJ

qj
ux
UT
uJ
ur
UJur

Jf sj

t/**/ri
*/*/t7

t
/¥.»*
*//4L
Sl-

/v//- 003
Cfitl
UT

. ^

UJ
j/ ay

UT

UJ
UJ

UT

UT
UJ

UJ

UJ

UJ
UJ

UJ
UJ
UJ

/* o-

_ tfa/n
A/*/(?
*/*/t?
A*

—
fif/i-
#£
r̂ 7/f

UT
UT

ur
->#*fl T
-t-f* UT

wr
t/rutr

L/T

UTur
UT

UJ

UT
UT

wr
UJ

_ UT

'**&JMtj
*M?
<Sf
-
*//<•
%fo.
&7/t
ur
ur
UT

-</*tf or
UT

UT
u-r

UT

UTur
KT
UT

UT
UT

ur
IVT
UT

/4«f7
*4//7
*f*/t1
/
—
«X$

&&1
ur
UT

tff
** y
J7 T
UT

UT
wr

L<3T

UT
UT

UT"

aJ
UJ
U"3

UJ
UJ
L/J

/̂ f̂ 7
»/*&!
*/*/r?
i
—
/̂A

£Xu/
UT
t/T

WT
^ T
/3
WT

UT
UT

T̂
UT
UT

UT

ur
uT
ilT

MTor
Lit

4

-
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CASE NO. 7131

PHASE III SOILS SAMPLES

0985B

^302659



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

CAS BNA 74-37-3 Chlorcmethane
,„, W5*r _, . 74-83-9106-95-2 PhenoU rq.ni /
111-44-4 bi» <2-CMoroethyl> Ether £'?''J _95-57-8 2-Chlorophenol 75-00-3 Ch.oroethane
541-73-1 1. 3-DfcMorobenzene 75-00-2 Methylene Chloride
106-46-7 1, 4-Oichlorobenzene 67-64-1 Acetone
100-51-6 «nr.AFollo 75-15-0 Carbon Oi-ulfide. -95-50-1 1, 2-Dichlorobenzene
95-48-7 2-Methylhenol i

'39638-32-9 bit (2-chlorotopropyl) Ether 75-34-3 1,1-Dfchloroethane
106-44-5 4-Methylphenol 156-60-5 Trans-1, 2-Dfchloroethene
621-64-7 H-Nitroeo-Di-n-Propylamine 67-66-3 Chlorofona
al~2"_ Hexachloroethane 107-06-2 1, 2-Dichloroethane
SS* .S2JST* JJ-B-J !• I' 1;TrichLoroethane
88-75-5 2-HTtrophenol 56-23-5 Carbon Tetraehlonde
106-67-9 2, 4-Di*ethylphenol 108-05-4 Vinyl Acetane
85-85-0 Benioic Acid (2) 75-27-4 Brcmodichloromethane
Ml'll'l Sis/?;C!!!oro.Jhoxy) Methane 78-87-5 1, 2-Oichloropropane
!»:£? 1. tl'rrT̂ SL̂  "»;-«-* T̂ ;1' 3-Dichloroprop^
91-20-3 Naphthalene 79-01-6 Trichloroethene
106-47-8 4-CMoroanfUne 124-48-1 Oibromochloronethane
87-88-3 HexachLoj-obutadiene 79-00-5 1, 1, 2-Trichloroethane
!?"!S"I î iKTiJŜ iSl""1 75'25-2 Bromoform91-57-6 2-Methylnaphthalene 501. ».* i.y.thvt.?.p.nt.ftn™77-47-4 Hexachlorocyclopentadiene • :!] 7S 6 4-Methyl-2-Pentanone
83-06-2 2, 4, 6-Trichtorophonol 108-10-1 2-Hexanone -
95-95-4 2, 4, 5-Trichlorophenol 127-18-4 Tetrachloroethene
91-58-7 2-Chloponaphthalene 79-34-5 1, 1, 2, 2-Tetrachloroethane
88-74-4 2-Nitroaniline 108-88-3 Toluene
131-11-3 Dimethyl Phthalate inn-on 7 rhtnrnh«TM_>208-96-8 Acenaphthylene 5? 90 7 Chlorcbenzene
99-08-2 3-Nitroaniline 100-41-4 Ethylbenzene
83-32-9 Acenaphthene 100-42-5 Styrene
61-28-5 2, 4-Dfnitrophenol Total Xylenes
100-02-7 4-Nitrophenol
132-84-9 Oibenzofuran
121-14-2 2, 4-Dinitrotoluene
606-20-2 2. 6-Dinltrotoluene
84-65-2 Diethylphthalate
7005-72-3 4-Chtorophenyl-phenylether
96-73-7 Fluorena
100-01-4 4-HitroanUint
634-52-1 4, 6-Dinitro-Z-Nethylphenol
86-30-6 N-NitroaodiphenylaMfne . METALS
101-55-3 4-Bromophenyl-phenylether Aluainon
118-74-1 Hexacholorbenzene Antimony
87-86-5 Pentachlorophenol Arsenic
85-01-8 Phtnanthren* Barium
120-12-7 Anthracene Berylliun
84-74-2 Oi-n-Butylphthalate Cadmium
206-44-0 Fluoranthene Cobalt *
129-00-0 Pyrene Copper •»
85-58-7 gutylbenzylphthalate Iron
91-94-1 3, 3-Oichlorobenzfdine (3) Lead
56-55-3 Benzo (a) Anthracene Hagnesion
117-81-7 bit (2-Ethylhexyl) Phthalate Mercury
218-01-9 Chrytene nickel

Potasium
117-84-0 Di-n-Octyt Wi that ate Selenium
205-99-2 Benzo <b) Fluoranthene Silver
207-08-9 Benzo <k) Fluoranthene Sodium
60-32-8 Benzo (a) Pyrene , Thallium
193-39-5 Indeno (1, 2. 3-cd) Pyrene Tin
53-70-3 Dibenzo (a, h) Anthracene Vanadiun
191-24-2 Benzo (g, hf i) Perylene Zinc

D-125

4R302660



CASE I/SITE 10:

SWPLE DESOWPT.:
TRAFFIC REPORT #: Cfr/e/

55 -Tfi*
_>*-//.- .„„ -. ai^f

C6*/**-

Tt-01-4 Vin̂ l Chloride
CMereathanc

7t-0»-2 Mathytan* Chter-M Uf /* Iff
•744-1 Acetone /7 UJ

Carton

Tf-34-3 1, 1-CScftlofoethan*
Tfana-1,

•7-44-3 Chfarrform fl J"
107-04-2 1. 2-OfeMorocthan*

2'lutanorw -7 if itr
1. 1. l.Trich_aro*tft«n» flj"
Carten TetraeMdrid*

iq̂ oc-4
l*-27-i
7«.«7-*
10041-02-4 Tram i. 3-Ĉ cft*erjcfanni
79-O1 •• cr A cr
124-41.1
7V-00-S 1.1. 2-Tf«hloro*tham
71̂ 3-2 •emane
10041-01-1 cit*1. 3-DcMoroprop«n<
11O-7S4
7S-2S2 •romoform
Ml
1O41O-1 2-Haunon*
127 It -4
79-34-S V 1, 2, 2-Tetcaetnoroemane
1« Toluen* tf-T

100-414
10042-4 Stiff ene

i i.
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CASE */$ITE ID:

E 5WLED: VJ-/7

E EXTR/PR-P7!?; #**/'•>
1A f̂r̂ rt? JM*f/r?

;<»C/DIL FACTOR:
% NOISTUte;
UNITS:

/f.7
U/J

SAMPLE DESOUPT.:
TRAFFIC REPOAT 1:

ss-rrr
ot-f.r 08 Qt -

7447-3 Chtoramvtfwnt
74434 ifomomethaot
7*41-4
7*40-3 Chiofoamane U UT U U I4
7f-0»-2 Malhytane Chlorid* XT tr //T
1744-1 Acetone WOT tf MJ" 79

Carbon
7S-3t-4 1. l-OtchloroeffMrM

1. l-Ochtoroethane
15440-5 Trant-1, 2-0«htoroeth*n«

Chloroform //or
107-01-2 t, 2-Oichk»ro#than«

2-ltfCanorM IfT U J"
71-M-4 1. 1. 1-Trchioro*therta

Carbon Teirachlonde

9-27*4 •ramodicMorwntthm
7t474
100*1 -02 •• Trent-1. 3-pichloroproij
79-014 Wf
!24-4»-l
79-00-* 1. 1. 2-Tnchloro4in«ne
71-43-2 ••nitnt v cr t T
100*1-01 -S
110 754 2-Chhvoetnytoinytoth*
74-252 Iromoform
W1-79-C
10« 10-1 2-Haunon*
127H-4 TeiraehlorofftMn*
TH-34-f 1.1.2.
10S-W-3 Toluene / U-f
10»-*>-7
100-41-4
100-42-t

D-127
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CASE I/SITE 10:

Tt-OI-4
7f-00-3

Ŵ < Chlerida
Chtereetf-im U.T

Tf.09-2 I tfcr
•744-1 Acetone //M6 tf/ // /f
7»-1*-0 Cartwn OHurfibe
7f-3t-4
71-34-3 . 1-0fch*orotth»n»
11440- 1 Trant-t, 2-D«n*oroetn*n«
•74C-3 CMaraform
107-04-2 1. 2-DfentoraMhafw
7143-3 y tfcr ,r
714C4 1. 1. 1-Trichtoraethan*

1O9-CC-4
7*27-4
79474
10D41-O3-4 Tr ana i . 3-Qictilar
79-O14
124-4-1
79-OO-*
71-43-2 9en»ne
10041-01-S etc-1.
110-7*4
7S-2S2 •remofonn UT U
191-794 UJ L/J" U
109-1O-1 2-Hexanon* UT U
127-19-4 or U
79-344 1.1.2. 2-TetraefttoroetfwM
10*49-3 Taftwne
109-90-7
100-41.4 CtfwUftJift*
100-42 *»

D-128
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CASE //SITE ID:
__________M M

JA : SAMLED:Tfccur #**'*'*
&J4/I7

-T////7
; ANALYZED:

CONC/DIL FACTOR:
I HOIS
UNITS:

ISTURE:

SAMPLE OESCRIPT.
TRAFFIC REPORT 1

ff*- $* ss-

few
ss- ss-

&•/•>¥•
7447-3 ChtoramMhan* UT UT
7449-9 9ron_9m*th»n» UT
79-01-4 Vmv< Chlorida
7940-3 'J iff
79-09-2 •7 U // tf J* -T i/J* «J U?
9744-1 Action* -LT ttf //_>
79-11-0 Ctrten
79-39-4 1.1-OichJoro«tttrw
79-34-3 1. 1-0ichtero«hane
19*40-1 Tfane-1.
•749-3 Chloroform UJ* UT
107.09-2 1.2-O«Mofoethan«
F943-3 UJ~ _/ J
71494 1.1. 1-Trichioroethane
(9.234 Carbon Tvtraehlor ida
10*05-4
F9-27-4
79-97-9 1. 2-OwhtorapropaA*
10091-024 Trent ». 3-Oicn4oropra»«ne
79-014 TneMorotthw-i
124-49-1 OibromoeMoromethaM
79-00-i 1. 1. J-Tfiehioroeih4n«
71-43-2 •eruane
10091 -01 -S eit-l. 3-OfChtoroprootri*

2 -Chfcy oeih iftvinv tether
7C-2S2
S9V;T94 4 -M*thyt-2 -Pantanont
109-10-1 2-H*xanon«
12711-4 Tat/aehtofoethen*
79-345 1. 1. 2. 2-T«raeMoroMfiww
109-99-3 Toluene Jtooa
109-90-7
100-41-4
100-42-9 •1S060

Toui Xytone*

D-129
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, ' .' • '. : :-.^ -\ . , - . - :
.•> >'^ -"*•'.? .'-/v-yV ""~* ?--*̂ ;"tv:?"" V*"-" *"'"•" '• """'"' .-:"-•-'•'-*''̂ V • ' 1"v-:

CASE I/SITE ID: it*/

)AT; SAHPUty:
£AMP£r~
EXTR/PREP'fiT

DATE ANALYZED;
FACTOR:

^̂  SAMPLE DESCRIPT.v ̂gf
TRAFFIC REPORT *

7447-3 CMeremetham

S/A/91

1̂ UT

*jrwt7

-O/

U UT
74434 Iromemethan* UT U UT U
7*01-4 V.«rl Chloride

CNoreethan* UT U U U
n-09-2 Mathytane CNorNta 7 UJ xr tl U
•744-1 Acetone C/ J" ur UT
79-19-0 Cartoon Diiuifida
7f-3i-4 1. 1-DicMwoethane
7*34-3 1. 1'OichIorotchin*
1M40-K Tr«nc-1. 2-0«chtofoeth«n«
974*3 CMeroform
107-04-2 1. 2-Ofehtoroethane
79-93*3 24uunone -? tfcr
71-9*9 1. 1. 1 -TricNoroethane

Carton Tetrachlonde
109-09-4
Tf-27-4
79474 1.2-OcMoreprepan«
10091 -O24 3-DichiBrttor
79-014 Tfiefttefoetnefte
124-49-1 Ô romochloremeihan*
79-00-ft 1. T, 2-TrKWofoetnane
7143-2 -T
100*1-01 4 ctt'1. 3-DtentarafropaAt
11O-7.4 2 -Orfor oethytanytMhar
79-2J2 UT ur
191-794 4- Methyl • 2 -Ptncanont
109 1O-1 2-Hesanon* UT
127-19-4
79-34-9 2-T**racMoro*tf\i<w
1O9
109-90-7 CMorobenien*
100-41-4 /to
lOO-42-i Stvrwia /TO

£3696

- \ ̂ l(-t , .--. _ ___
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CASE I/SITE 10:

)A' : SAMPLED:
)A : SAMPLE RECD:
1ATE EXTR/PREP'D:
JATE AKALTZED:
COHC/OIL FACTOR:
i H,IStUR£:
UNITS:

SAMPLE DESCRIPT.:
•UN** TRAFFIC REPORT 1:
7447-3
74-934
7*O1-4
79-00-3
794*2
•744-1
79-11-0
7*31-4
7*34-3
1M40-S
•74*3
107-0*2
7*93-3
71-M4
1*23-9
10*01-4
7*27-4
79-974
10091 -O2 4
79-014
124-49-1
79-00-9
7143-2
100*1-01-1
110-7*4
75252
S91-794
10*1O-1
127-19-4
79-34-$
109-99-3
109-90-7
100-414
100-42-9

CMoromMhana
9fomomeihane
Vinv< Chlorida
Chforoethana
Mathyfona Otlonda
Acetone
Carbon Oiwlfida
I.l-Otehloroatharia
1.1-Oichloroathana
Trana- 1 . 2-Dtehloroathana
Chloroform
1.2-OfeMoroa(hana
24utanona
1. 1. 1-Tnchtaoetham
Carbon TatracMoride
VlnvtAcatata
9i amedJcNow-Hhana
1. 2-0«cf**eraorooane
Trana-1. 3-OteMoro«rê ar_i
TneMoroMhWM
n h hi ihBi^oioiomocniOBOfnainana
1.l.2-Tnchtaroaihan9
9»n«ne
ei»-1.3-0«eMoroprepana
2-CMoroatttvMnylathar
9fomo(orm
4- Math y*- 2-*«Atanona
2-Hexanorta

1. 1. 2. 2-TatraeMoroetham
Toluene
Chterobenjena)
miyw^anv
Scyrana
Tetat Xvtafwa

4//~t7/f7
1//37/t7
/

Of/*-

K$->
UT
UT

UT
J J"

UT
UT
UJ
UJ

i/AAt/rt
tf/*r/t7

/

*9/<~

ttti
UT
UT

UT
7 T
-?/ ,r

UJ
yj
UJ

~f/'/r 7
-T///I 7
t

*//*-

r̂ .u'}wr
UT
UJ
UT

UJ

UT

Wn/t7
tf/J 7/t 7

t

*//̂

ffl%

^
t J

j y
w y

* j1

t>,g sr

&*t/t7
*jbt/t7

/

ffj-fy

,̂1-r

UT
(f
40 J"

-? J"
-? _r

/ J"

/ O"

-,-y/yrr
*f/s/f7
/

Uf/lff

<*gf
UT
UJ

& T
/a J

•i J~
/ _r

/ J"

rfv̂ y/7
4"///7

t

*<)/̂ 9

*&/"?

6 T
f x7~

:

#T

-? _r

•

. ' . ar_
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CASE I/SITE ID: 7/j/

l)ATE SAMPLED:
lATt SAMPLE RECO:
JATE EXTR/PfcEP'D;
SATE AJULY2ED:
COKC/DIL FACTOR:
i M6t*t\Jft£:
UNITS:

SAMPLE DCSCRIPT.:
9kamtar TRAFFIC REPORT 1:
7447-3
74-C3-9
79414
7140-3
794*2
•744-1
7*-1*4
7f-3*-4
7S-34-3
1M40-S
•74*3
1074*2
79-93-3
714*4
*4-23-*
109-0* -4
Tf-27-4
79474
100*1424
79414
124-49-1
7940-f
71-43-2
100*141-1
1107*4
79-2S-2
(91-794
109-1O.1
127 It -4
79-34.$
10949-3
109-9O-7
100-41-4
100- 42-4

CMaramathana
•ramomathane
Virt̂ Chkrida
Chforoe thane
Metnyfene Cntonde
Aeatdna
Carbon Oiiuif-*a
1. 1 -O*ctwoc oatnaoa
1.1-O«chloroathana

CMoroform
1,2-OichlonMthana
2-9uanona
1. 1. 1 -Triehtoroathana
Carban TeiraeMorida
WiyiAeetMa
• atTioociiiorei i ivu w ta
1 . 24teMore*rapina
Trana- 1 . 3 -OicMarooravana
TrieMareatnana
n Ik i n til ii ftlhau 4M uJi MJU IUB IM "a inane
1. 1,2-TricMoroathana
•ennna
cis-1. 3-Otehtoroproaana
2 -ChkvoathvfMiyfafttar
9fomororm
4 .Mathyi>2 -rantanona
2-Hecanona
TetracMoroathena
1. 1. 2, 2-Tatrachtoroathana
Tetuen*
Oikirobanzana
EinynefUena
Stiffena
TocatXytaAaa

^_VW*7
•T/+/t7

1

*j/-t}

Vtttr(//•it/

UT
^ 0"
//

rf f
-? J"

/ J*

Jffe/t7
'fjk/n

t

*//•#

SSS<=y
UT

b J"
//

.7 _T

/ cr

&&/*7
</*•/* 7
/•w

«J/J}

*$%.„

$£V
rf/** J"

Ĵtftf J*

/fcJ *̂

•f/b/t7
f/4t/t7
*&

•

&}/•£$•

Tttt-,,

7ft
/f* T

A56 'T

-?4kW J"

J7* 3"

>Sfct/l7
M*1/*7

f

Uffa

ti&t,
ifj
UT

UT
W
UJ

UJ
t/J
UT

&///17
•fA/r7

t

Uffa

*&*
UT
UJ

UJ
UJ
KT

UT

UJ

<&/*// 7
*£"///? 7

t

&///£

UfaUT
UT**i

// r
f j~

iF

n̂

/ j~
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CASE */SlTE 10:

(1)
D-134



CASE */SJTI JO;
M

WT mim r//f#r\F WITM.;. •w/r? atoU
- COHC/PIl. FAC r̂- -y

ffiOBI
5̂?
o*SAMPLE ocsairr.

TRAFFIC «WT #

•t'tf i r r
-*-.«'*. I 5> *

ioa-H7
111-U-i
tV»74

3-l>«cfM«ra-«-i-«t

10D-1I-* UT U _4il
H--3-1

W4J- 32 f

42' 4*- 7 -Nrtf MO- U UJ
17-72- *

0»474
*-e$-o tannc Ac* Jd_I
1141-1

2.4-0«M*fMN
9042-1 2. 4.TneMtr«MnMnt
larars
7̂ 4 J
a-ia?
1474 a*

U
1COMOO 11CC3 TI U U WJ Uranmcr m?r:

Û â t
l-74-i ZEE
11-11-J
ffHHL

3&aoet>
10-0-7

iL2tZ.

***
7J-7

TJ1tN«M»»-2 MlB̂ li*̂ -!

Vfflfl J- 77

»M^iu-g<»»iB»n<rm^ir
H443
19-74-1

-0»4 910-000 /Atf JT*
Ate 3"

l-T /AM UJ &6 UJ
y*a*optf

•7 7 titeoo tto

79*003"

/7-W

J-Ja -T r̂yj*»j TVtffl J Ad^

ra
(1) C»nw«: fv _-nafat«_ ffWi dlphenvlimfne __.._ > . if.D O H p r To



CASE */SITE ID:
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CASE NO. 7324

PHASE III SURFACE WATER AND
SEDIMENT SAMPLING

0985B ._ _.
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in-

to the poor quality of the original data copy, this table
of analytes, listed in the same order as those reported by
the Liberator", is enclosed.

CAS INA 74 - 87- 3 Ch I orcmethane
Ku*er , 74-83*9 IromoQpthane

]?«"??"? û i ,*., ....,, *»L. 75-01-4 Vinyl Chloride111-64-4 bis <2-ChloroethyL> Ether 7= nn T -hi«™*h.n_,95-57-8 2-CMorophenol 75-00-3 CMoroethane
541-73-1 1, 3-Dichlorobenzene 75-00-2 Hethylene Chloride
106-46-7 1, 4-Diehlorobenzene 67-64-1 Acetone
100-51-6 Benzyl Aclohol 75-15-0 Carbon PUulfide
§"2") .̂Sil̂ l*1""* 75-36'4 1.1-DIdilorcathana95-48-7 e-HetnyipnenOl __ _, - , . _. . , _.
39638-32-9 bis (2-chloro-oprcpyl ) Ether 75-34-3 1,1-Dichloroethane
106-44-5 4-Methy I phenol 156-60-5 Trans-1, 2-Ofchloroethene
621-64-7 N-Mitroso-Df-n-Propylamine 67-66-3 Chlorofom
67-72-1 Hexachloroethane 107-06-2 1. 2-Dlehloroethane

1-Trichloroethane
Tetrachtoride

106-67-9 2, 4-Dimethylphenol 108-05-4 Vinyl Aeetane
85 -85-0 Beruofc Acid (2) 75-27-4 Bromodichloromtthane

Hethane 78-87-5 1, Z-Oichloropropane

91-20-3 Naphthalene 79-0̂ -6 Trfchloroethene
106-47-8 4-CMoroaniUne 124-48-1 Dfbromochloromethane
87-88-3 Kexachlorobutadfcne 79-00-5 1,1, 2-Trichloroethane
S?'52*? 4-Chlopo-3-Hethylphai»l 75-25-2 Broraofomi
91-57-6 2-Methylnaphthalena 501-78-* A-Hethvi-2-PBnt*non«77-47-4 Hexachlorocyclopentad!ene "J ™ J T "ethyl z r™***™
88-06-2 2f 4, 6-Trichlopophoool 108-10-1 2-Hexanone
95-95-4 2, 4, 5-TMchloropheool 127-18-4 Tetrachloroethene
91-58-7 2-Chloronaphthalena 79-34-5 1, 1, 2, 2-Tetrachloroethane
88-74-4 2-Hitroaniline 108-88-3 Toluene
131-11-3 Dfmethyl Phthalate ioa-M-7 chioroĥ nzen*
208-96-8 Acenaphthyl«ne • IS J? I =*i ̂  !!?99-08-2 3-NitroanUine 100-41-4 Ethylbenzene
83-32-9 Acenaphthena 100-42-5 Styrene
61-28-5 2, 4-Dinitrocnenot Total Xylenes
100-02-7 4-Mitrophenol
132-84-9 Dibenzofuran
121-l_4_-2_ _ 2, 4-DInitrotoluene
606-20-2 2, 6-Dinitrotoluem
84-65-2 Ofethylphthalata ' " "
7005-72-3 4-chlorophtiiyl-phanylather
96-73-7 Fluorene
100-01-4 4-NitroonUine
634-52-1 4, 6-D1nftro-2-Kathylphenol
86-30-6 N-NftrosodfphenylMine METALS
101-55-3 *-8roniophenyl-(*enylfthep Aluminum
118-74-1 Hex-cholorbenzene Antimony
87-86-5 Pentachlorophenol Arsenic
85-01-8 Phenanthrena Bar ion
120-12-7 Anthracene Beryl I iun
84-74-2 Dt-n-8utylphthalate Cadmiun
206-44-0 Fluoranthena Cobalt I
129-00-0 Pyrene Copper *
85-58-7 Butylbenzylphthalate Iron
91-94-1 3, 3-Dichlorobenzfdine (3) Lead
56-55-3 Benzo (a) Anthracene Magnesium
117-81-7 bis <2-£thylhexyl> Phthalate Mercury
218-01-9 Chrysena Mlckel

Pot as jura
117-84-0 Di-n-Octyl Phthalate Seleniun
205-99-2 Senzo (b) Fluoranthene _ ...... _ __._. _ .Silver
207-08-9 Benzo (k) Fluoranthene Sodiun
60-32-8 Benzo (a) Pyrene Thallium
193-39-5 Indeno <1, 2, 3-cd) Pyrene Tin
53-70-3 Oibenzo <a, h) Anthracene Vanadiua
191-24-2 ienzo (gr h, i) Perylene Zinc

D-141



•»>' -

D-142

BR302678



B
1

II
• * ii*! 2 ii» * I;

3 tt> II
4 II

I Hi a iii - H •

*

t n i i i i i i i i i i i i t i i i i (i ii i i i i i i f i i i i t < i t f i i
i n i i i i i i } i i i i i i i i f i i i ii 11 r i i i i i i i i i i i i i i i i ii it l i i i i i j j i i i i i . i i i i ii n i i i t i i i i i I i i i i i i i tt » i i i i i i i i i i i i i f i i i i ti n i i i i i i i i i i i t i i i i i i ii it i i l i i i i i i i i t i * i i i i i

a. —

.,~ , . »M **! -J1 ' ' ' ' ! * i " K— i*\xJ ' ! ' '^' iif.?!*.! ̂  H r* ̂n Si ' ' ' ' ' ' ' lOiQQi ' i i i5si i
llSl M C II MJ I jj . I ! I'll ( I f-J I „ I/-T.I ̂ I I I I I Iiwj i > a >i i T-I V| i i KI i i _?r oi r̂-Ji IN i i i t iii S! I ' » tJS ' i _»' ! 1^1 i ! $! ̂ r rfift* ( *V ! ! ' ( l»Q I /» H T! < i N| ! I *Ji J * , l »' ill ̂  i ' ! I ! i»S IM I I'M ! t l . .1 lU!ki*!.t! ' ' »i r i i " i ,i l > VJ' O»i i i H l l i I l I t it_ I I I I I Ul I I ̂ 1 I I U( | | | I | I *Jj

Sii i ->i ii i i i i r i i I i i i i i i f i f i i i
ll«___.«___W»H..________.W..W__r..______...___.___««W.______.W.v.W.0v____lv• - • - ( , , , , , , , ,J, , ,

I ( I ̂  I I l l l l > - l I I

'r̂! !̂ &.£* * ! In! ' !r-i'i fif <wi .i *ai *j f i*, "i i (' M
I Tl rjl sSl A' 5* ' I ̂ "" ' '*** I
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SENT BY:Xirox T*Iicopi,r 7020 HO- 8-87 : 8U1AM J 2155247503-* Blflfl. *S;« 6

CASE f/Sm ID:

32 z.

SWPU OCSCHPT,:
TJUFFIC «W*T 1: &09*

£> £

&**
1447-a.

> -00-3
Matftyfana CMor̂ a
Aeatona

!t

Otlarafafffl
f ,

l, 1, VTHahtaraathana

Tt-17-I I, M>»h»f.ar.
Tr*n«'l,
TniAtaraattiana
Di*>aH<a-fi-ifama<hafta
V V a-trnhiaf aaihana
•anatna

_•£._

j-Maunana
Taifjictrtafaatf>aaa
1, t. 2. 3-Tav*cMaraatfU

97

10O-41-4
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SENT BYJXtrox Telecopier 7020 MO- 8-87 I BU2AM ! 2155247503-* Bl.g. 89;» 7

- - - --- - "• • >**
CASE l/sm 10:

3*Tlg

if

74-17-2

T-01-4

n-iio
»HH7VM-J
"MO-*

71-M-*

SAMPLE KSCRIPT.:
TRAFFIC WfltLfc

CMaramafhana

CMeroainana
Mathytana CMorMt
Aflttona
Caftan Otutfida

1. 1'Ofchioroatham
2*0*ahloroMhana

CMaroform
I.I.Wehtoroathana

1. V 1*TriaMoreatfw«a
CvkaA TatracMor-i
VlnytAaatata

U-̂ itdfiJ
110-7M

7*014

71-41.2

7S-21-2

Id- 10-1
127-11-4
71341

!QO-4t-4

TneMeraaihafia
OibramocMaramaihan*
1. 1,2-rngMvMKWM
•anjana

ajCbtoroaihyfrinyiaBiaf

2-Haunona
Tafracrneroatfwna
1. 1, 2. 2-Tatraehfanathma
Talwana

Stwana
TaialX

(t/i-

€*>**+

.*AK

l/T

/*

ur

Iff

as-

// UT

-0t»-
-* I

UJ

ft/J.

9 UJT

EH147 ' *
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SENT SYJXtrex TtUcoplir 7020 110- 8-87 I |:08AH ! 2155247503- fildg. »9:i 8

CASE l/SITl ID:

WAi *̂W.
!fe£Z.

CJ-I ocsciirr.:
TtAFFICJIWITjIi

-oi -o/

74-17-3
74-n-i

-S B.

Cai«an OicutfWa

tfT" JLXZL

1, t. Mf«fyaraatftafta
71-43-3 iaimna

H-2J-? JLL
AMI..'

127-114
. tt 2.2-Ta

/*
1GB--O-7
10D-41-4
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SENT BYiXerox Tllicopiar 7020 !1C- 8-87 ! 8:07A« ! 2155247503- B\dg. *9!» 3

CASE I/SITE 10:

SAWU
TIAFFIC REPORT #;

7447*2

1 "°1'4. ̂0-3

Itf74i.2

tt

CMaraatftana

Aaaiana
Carton Dtautt*

1.
Ttana-1. 2*tMahtoa*tf-

1,2-CHeft-vaatham

1. 1 M

WwtAaalatt

i; 4.41-1

Uvllt-ifil

7.2S1
H1-7I-C
ioi-10-i
127- 11-4
7f.34-l
lOi-tt-3

100-41 -4

1. 1. l*Tnehiara«rwM

fct-1.3-

2-
TavaaMaroathâ a
1. 1. 2. 2-TawacMaraathara

1 Tatat X

ft iff

ur
/J UT

UJ

All

01

U/t,

yt tfT

&*/<*

j£
Ltf
Jii

t 3-
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CHLORINATED DIOXIN AND FURAN SAMPLING
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USEPA - Region III
Organic QA Data Review
Page 1 of 4

• case #/Site ID: 7131/LA Clarke
Sample Numbers: CG101-CG132 .,,

Site Manager: Ralph Shapot

Data Reviewer: Dianne Therry
Report Date: 26 September 1987

OVERVIEW _ . = . . _ ..=...__. _ _ _ _ _ " .

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.

SUIPtARY . _ _._. . - - -—

The laboratory performed the analyses in compliance with CEP
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 aqueous
samples. Instrument tune and mass calibration were within
specifications. Surrogate and matrix spike recoveries gave no
indication of matrix 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 laboratory's inability
to distinguish between PNA isomers, and variable response 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 CG117, CG118, and CG119 are
rej ected (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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USEPA - Region III
Organic QA Data Review
Page 2 of 4

MINOR ISSUES

Laboratory and/or field blanks contained raethylene
chloride, acetone, chloroform, 2-butanone,
1,1,1-trichloroethane, toluene, and di-N-butylphthalate at
concentrations significant enough to question the reported
results for some of the samples. These compounds have been
qualified as not detected (U) and the quantification limit
qualified as estimated ,(J) for the affected samples.

compound affected sample results
methylene chloride all reported results
acetone all reported results
chloroform all except CG115, CG131
2-butanone all reported results
1,1,1-trichloroethane all reported results
toluene all except GC110, CG112, CG123,

CG125, CG126, CG127, CG129
di-N-butylphthalate all reported results

Notes:

a. Chloroform in samples CG123 and CG125 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 (CG115 and CG131) indicates the presence of
chloroform, which is commonly found in potable water
supplies as a result of the chlorination processes used
during water treatment.

b. 2-Butanone is commonly found as a contaminant in
methanol, which is used in the sample preparation step
for soil volatile analysis. Probable source of this
compound in soil method blanks and soil samples is the
methanol used for sample extraction.

c. Hethod 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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USEPA - Region III
Organic QA Data Review
Page 3 of 4

significantly over the course of the analytical shift.
Therefore, all results for toluene of 1-3 ug/kg have
»been 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 opinion, the "10X" rule specified in the
functional guidelines for data review does not apply.

*-f
d. Acid extractables reported in water blank CG115

(phenol, 2-chlorophenol, and 2,4-dichlorophenol) are
not found in any other investigative samples or blanks.
Phenol and 2-chlorophenol are matrix spike compounds,
and may possibly be present due to sample
cross-contamination. No explanation for the presence
.of 2,4-dichlorophenol was determined. There is

. impact on data usability for the investigative samplel

The 10-day contract holding time for soils for SNA
extraction was exceeded for samples CG122, CG128 and CG130
due to reanalysis after initial low surrogate recoveries for
2-fluorophenol and 2,4,6-tribromophenol. Only 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 from
the laboratory. Acid extractables would require
resaxapling/reanalysis.

The laboratory is unable to distinguish between the
benzp(b)fluoranthene and benzo(k)fluoranthene isomers, which
have similar mass spectra and retention times. The reported
results for samples CG118, CG119 CG121, CG123, and CG129
represent the total benzo (b&k) fluoranthene present.

The response factors during initial and/or continuing
cal ibration for up to ten VOA compounds and seventeen SNA
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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INFORMATION REGARDING RKPORT CONTENT

These data were reviewed according to the National Functional"
Guidelines for Evaluating Organic Analyses. 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 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 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 me.

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 quantisation limit.

J - The associated numerical value 1s an estimated quantity because quality control
criteria were not met.

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

E-139
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ORGANIC DATA VALIDATION SUMMARY - page 1 of /
n * * * -Date Review Coap
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GC/«S TUNING AND MASS CAL1SRATICN
D«caf!uorotr!ph«ny!phosphln« (OFTPP)
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GC/MS TUNING AND MASS CALIBRATION 265\J
D*caf1uorotrlph«nylpho*phin* (DFTPP)
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USEPA Region III
Inorganic QA Data Review
Page 1 of 3

Case I/Site I.D.: 7131/L.A. Clarke
Sample Numbers: MCH101-MCH131

Site Manager: Ralph Shapot '" J

Data Reviewer: Terrie Barrett
Review Completed: 29 August 1987

OVERVIEW . . , .=. -----

The set of samples for Case 7131 contained twenty seven soil
samples 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 aqueous
trip blank, an aqueous rinsate blank, and two soil duplicates.
SUMMARY . . --—- - .—— -_--

All elements were successfully analyzed in all samples. Areas jf.
concern with respect to data usability are listed below and also
on Table 1.

MAJOR ISSUES . _ .- - --• -----——

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 sample 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 Pb.

o Very high spike recovery for As and Mn.

o Variability in laboratory duplicate results for Cr and
Pb.

o Variability in field duplicate results for As, Ba, Cr,
Co, Cu, Fe, Pb, Mn, Ni and Zn.

o Poor results for serial dilution analyses for Ca and
Mg.
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USEPA Region III
Inorganic QA Data Review
Case 7131/LAClarke
Page 2 of 3

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)
qual ifiers were not used. Reported results for manganese were
qualified as estimated (J) instead.

Laboratory duplicate results for lead showed variability that may ;
have contributed to the poor spike recovery. For this reason
reported results are qualified as estimated (J), rather than low
(L).

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

5NFOHMATION.REGARDING REPORT CONTENT

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) 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
problea 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 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.
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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 required 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 qualified 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 Work.

5. Appendix C - Support Documentation includes details to
support the statements in this report.
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Table 1 - Summary of Qualifiers on Data Summary
After Data Validation

Analyte Samples Affected Qualifier Bias Comments*
Positive Non-
Values Detected

Values

Sb MCH101-MCH113 L R . _ Extremely Low 1(22% R)
MCH117-MCH130

Sb MCH101-MCH113 L (UL)R Low 2 (39%, 50%,
MCH117-MCH130 70% R)

As MCH101-MCH113 L R Extremely Low 1(21% R)
MCH117-MCH130

As MCH101-MCH113 L (UL)R Low 2(74% R)
MCH117-MCH130

As MCH131 K High 3(140% R)

Ba MCH101-MCH108 J 4 (62% J&D)
MCH110-MCH113
MCH117-MCH130

Ca MCH101-MCH113 J 6(14% il̂ B
MCH117-MCH130 ^̂

Cr MCH101-MCH10S J 4(182%
MCH110-MCH113 RPD)
MCH117-MCH125
'MCH127-MCH130

Cr MCH101-MCH108 J 5(53% RPD)
MCH110-MCH113
MCH117-MCH125
MCH127-MCHi30

Co MCH103-MCH105 J 4 (> ±CRQL,
MCH107-MCH112 and 107%
HCH119,MCH120, RPD)
HCH122,MCH123,
MCH128-MCH130

Cu MCH102-MCH112 J 4(141 %
MCH117-MCH130 RPD)

Fe MCH101-MCH113 J 4(91% RPD,
MCH117-MCH130 171% RPD)

Pb KCH101-MCH113 (L)J 2(62%

Pb MCH101-MCH113 J 5 (50%
MCH117-MCH130
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Table l - Summary of Qualifiers on Data Summary
After Data Validation

Analyte Samples Affected Qualifier Bias Comments*
Positive Non-
Values Detected

" Values

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

Mg MCH131 J 6(18% D)

Mn MCH101-MCH113 (L)J Extremely Low 1(0% R)
MCH117-MCH130

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

Mn - MCH101-MCH113 J 4 (125*
MCH117-MCH130

Ni MCH102,MCH104- 4 (> +CRDL
MCH108,MCH110- and 162%
MCH112,MCH120- RPD)
MCH122,MCH124/
MCH128-MCH130

Hi MCH131 B 7

Se MCH101-MCH113 L R 1(29% R)
MCH117-MCH130

Zn MCH101-MCH113 J 4(76% RPD)
MCH117-MCHI30

Table 2
Summary of Samples Requiring Dilution

Resultant
Analyte Samples Affected Quantitatio.n. Limit fug/Li

Fe MCH111, MCH120, 1000
MCH129, MCH130
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*Codes Used in Comments Column for Table 1 „ _... _

1 - Due to an extremely low spike recovery (% recovery
parentheses), indicating a matrix interference, the reportec
results may be biased extremely low. The possibility o;
false negatives exists.

2 ~. Due to3 a low spike recovery (% recovery, in parentheses),
indicating a matrix interference, the reported results ma^
be biased low.

3 « Due to a high spike recovery (% recovery in parentheses),
indicating a matrix interference, the reported results maj
be biased high.

4 - Based on relative percent difference of the analysis of the
£i__l_| 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.

Serial dilution results do not agree within 10%, indicating
a physical or chemical interference. Reported results for
these samples are qualified as estimated.

ar̂ rDue to high levels of nickel found in the preparation bla
the reported result for sample MCH131 was raised to the CRQL
of 40 u. Since this result was a concentration lower than
the contaminated preparation blank, it was most likely a
false positive result.
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GLOSSARY 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
JDETECTED.

(NO CODE) - CONFIRMED IDENTIFICATION.

B « NOT DETECTED. SUBSTANTIALLY ABOVE THE LEVEL REPORTED
IN LABORATORY OR FIELD BLANKS.

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

CODES. RELATED TO OUANTITATION ,
(can be used for both positive results and sample quantitation
limits):

*
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 * ANALYTE 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 IS PROBABLY HIGHER.

OTHER CODES

Q » NO ANALYTICAL RESULT.
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INORGANIC DATA VALIDATION SUWARY page 1 Of <
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USEPA-Region III
Inorganic QA Data Review
Page 1 of 2

Case #/Site I.D.: 7324/L.A. Clarke
Sample Numbers: MCH133-MCH140, MCH837-MCH856,

. . . . . - - MCH861-MCH867

Site Manager: Ralph Shapot
It! \

Data Reviewer: Terrie Barrett .-—---«.
Review Completed: 21 July 1987 —Ĵ **

OVERVIEW _ ......... ......... ....._«...

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

SUMMARY
SAll elements were successfully analyzed in all samples. Areas ̂f

concern with respect to data usability are listed according to
the seriousness of the problem. These include:

MINOR ISSUES

Irregularities 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 Pb.

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

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

Two samples 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
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USEPA-Region III
Inorganic QA Data Review
Case 7324/L.A.ClarJ_e
Page 2 of 2

MCHS46, the dilution was required to bring the analyte
concentration into the calibration range.

INFORMATION .REGARDING REPORT CONTENT

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) 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 observed 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
samples 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 validation).

4. Appendix 3 - DPO Report addresses laboratory compliance to
the Stateaent of Work.

5. Appendix C - Support Documentation includes details to
support the statements in this report.
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Table l - Summary of Qualifiers on Data Summary
After Data Validation

Analyte Samples Affected Qualifier Bias Comments*
Positive Non-
Values Detected

Values

Al MCH137,MCH138,MCH841,7 ., J 3 (RPD 38%)
MCH842,MCH845,MCH846,\S01'L
MCH850-MCH852 J

Sb MCH137,MCH138,MCH841/? ... UL Low 2 (52% R)
MCHS42,MCH845,MCH346,LSOi-L
MCH850-MCH852

AS MCH137,MCH138,MCH841,7»rt41 L UL Low 2 (74*~R)
MCH842,MCH845,MCH846,LSOiJ-
MCH850-MCH852

Cr MCH845,MCH850,MCH851 soil B High 1

Cu MCH8 3 7 -MCH8 4 0 water B High 1

Fe MCHS 5 3 -MCH8 5 S water B High 1

Pb MCH137,MCH138,MCH841,? L UL Low 2 (55% R)
MCH842,MCH845,MCH846, v\soil J 3 (RPD 48% &
MCH850-MCH852 ~* >+CRQL)
MCH135,MCH136,MCH139,7 J UJ 4
MCH140,MCH837-MCH840A water
MCH843 ^

Mg MCH842,MCH852 _ r soil B High 1

Se MCH137,MCH138,MCH841,7 UL Low 2 (55% R)
MCH842,MCH845,MCH846 \soil
MCH850-MCH852 S

V MCH841,MCH842,MCH845,̂  ,, B High 1
MCH850-MCH852 J O1Jp

KCH133-MCH136,MCH837-') L UL Low 5
KCH840,MCH843-MCH844, 'all metals
KCH847-MCH849,MCH853- [
MCH856,MCH861-MCH867 J " f \ ' i -.' • » . •
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*CQdes Used in Comments Column.for Table 1

1 » One or more 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
samples may not reflect the true average concentration.

4 » Due to irregularities in calibration the reported results
may be estimated.

5 * Possible loss of analyte for all metals for all water
samples due to the fact that samples were not preserved at
the time of sampling.
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Table 2
Summary of Samples Requiring Dilution

AnalYte Samples *t **,*-*

As MCH852
T1 -MCH846 5°

50
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GLOSSARY 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 - NOT DETECTED AT LEVELS SUBSTANTIALLY ABOVE THE LEVEL
REPORTED IN LABORATORY OR FIELD BLANKS.

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

CODES RELATED TO QUANTITATION
(can be used for both positive results and sample quantitation
limits) :

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 - ANALYTE 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 IS PROBABLY HIGHER.

OTHER CODES

Q - NO ANALYTICAL RESULT.
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INORGANIC DATA VALIDATION SWHARY page 1 of

Date Review Compltti
Case NQ. 7.3-2 y S
Site Name j-ft £/**
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(e.g., 10U). Use an "E" AS the footnote to indicate an estimated
value or value noc reported due co chc presence of interference,
aad an explanatory note misc be included on che cover page. If
Che duplicate sample analysis is not within che control limits,
flag ie with an asterisk (*). Use "S" as a footnote to indicate
a value determined by Method of Standard Additions (MSA). If the
correlation coefficient (r) for method of standard additions is
lesp than 0.995, flag the value with a '+' sign. If duplicate
-injection precision criteria specified for Furnace AA analysis in
Exhibit £ cannot be set, flag the data with an "H". If the spike
sample recovery is not within control limits, flag the data with
the letter Iff. Report results to two significant figures for values
from 0 to 100 and three significant figures for results greater
than 100, with the exception of Mercury (see Mercury Methods -
Exhibit 0). For founding rules, follow the £?A Handbook of
Analytical Quality Control In Water and tfastewater Laboratories
(ZFA-600/4-79-0,9).

Under the comments section on Fora I, provide a brief physical
description of the sample using the following guidelines:

A* Water samples - Coloration and clarity '

B. Solid samples - Coloration, texture and artifacts J*

Recommended Descriptive Terms

Coloration; Red, blue, yellow, green, orange, violet, white,
colorless, brown, grey, black

Clarity: Clear, cloudy, opaque,

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

Also note any significant changes that occur during sample prepara-
tion (i.e. coloration shifts, emulsion formation).

4) Analytical results for samples and spikes, duplicates, standards,
1C? Interference Check Samples, reagent blanks, laboratory control
samples, instrument detection limits and holding times on- QA Forms
•II, III, IV, V, 71, VII, VIII, U and X. Multiple forms require
identification (i.e. Form IIA, Form 113 etc.) Summarize each full
method of standard addition performed on Form VIII.

S) Legible photocopy of raw data (sequential measurement readout
record) clearly labeled with sufficient information to unequivocally
identify:

a) calibration standards (Including prep date).

b) calibration blanks and preparation blanks.

E-171 . \
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Jft

A3t furnace analyses, except during Full Methods of Standard Addition
(M5A), will require duplicate injections for which che average absorb-
ance or "concentration* will be reported. All analyses oust fall
within the calibration range. The raw data package oust contain
both absorbance or "concentration* values, the average value and ch
relative standard deviation (SSD) or coefficient of variation (CV).
For concentrations greater than CXDt,' the duplicate injection readings
mst agree within 202 3LSD or CV, or the sample suac be rerun once*
If the readings are still out, flag the value with an "M" on Form I.

All furnace analyses for each sample will require at least a single
analytical spike to determine If the MSA will be required for quanci-
taeion. Analytical spikes are not required oa Che predlgest spike
sa&ples* The spike* will be required Co be at a concentration (in
the sample) twice the contract required detection limit (CSDL), The
percent (IS) of the spike, calculated by the same formula as Spiked
Saapla analyses (Exhibit E), will than determine how the sample will
be quantitated a* follows:

a) If che spike recovery is less than 40£, the sample must be dilated
and rerun wlch another spike. Dilute the sample by a factor of 5
co 10 and rerun, this seep must only "oe performed onca. If after
the dilution the spike recovery is still <4Qt, report data and
flag with an **£" to indicate interference problem*-

b) If the spike recovery is'greater than 402 and Che sample .absorbance
or concentration is <50Z of the spike*, report che sample as less
than the CSDL or less than the CZtDL tloes the dilution factor if
che *ample was diluted.

c) If the sample absorbance or coacentraclon Is >50Z of the a pike"*"
and the spike recovery is between 352 and 1152, ehe sample should
b« quaneieated directly from che calibration curv*.

d) If the sample absorbanca or concentration is >50Z of the spike*
and the spike recovery Is less than' 352 or greater than 1151, che
sample nusc be quaneltaced by MSA.

3. The following procedures will b* incorporated into MSA analyses.

a) Data from MSA calculations must be within th* linear range as
determined by che calibration curve generated ac eh* beginning of
the analytical run.

*5 pikes are post digest spikes to he prepared prior to analysis by adding a
known quantity of the analyte to an aliquot of the digested sample. The
unsplk«d sample aliquot aust be compensated for any volume change in the spike
samples by addition of cjeionized water to che uaspiked sample aliquot.

*"*Spike~ is defined as (absorb'ance or concentration of spike sample) minus
(absorbanca or concentration o-f the sample).
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CALIBRATION

INTRODUCTION "
:»'

TiWfeadout of the Model 5000 may be calibrated directly in units of concentration using a
tjggfiep process. First, enter the concentrationŝ ) of the standard(s) being used. Second,
•.prate a blank plus each standard and press the appropriate standard button. The System
equates the absorbance of each standard with the actual concentration, and constructs 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).

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, if£T three
standards*. ::̂=̂

SI

O.4

OJ

I 2 3

SI

0.1

'A/Z
1 2 3

CONCENTRATION CONCENTRATION

One Standard - Linear Plot Figure 1Q-1B - Three Standards - S-Shaped
Plot CCaHbratfon Error;.

With 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. ~ •• •t>
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H is important to note that it is not necessarily an advantage to use more standards than
the number recommended, and sometimes, the use of too many standards could give rise
to erroneous 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-IB), the resulting calibration curve could
appear 3-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 an attempt is made. A full explanation of
calibration errors is given in Section 14.

10C. SELECTING THE CONCENTRATIONS OF STANDARDS

If one standard is to be used, the concentration of SI 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 a constant
maximum absolute error. With the former, all results will be 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 SI
and S3 has approximately 2x the concentration of 52.

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

For constant maximum absolute error, the standards should be equally spaced over the
concentration range expected, I.e. S2 = 2 x SI. and S3 = 3 x SI. 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 Si. Then enter the
concentrations of S2 and S3, if multiple standards are to be used.
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(A)> FoSr'full digits maylbsê itered, and a decimal point, to set
between .0000 and 9999. If required, two additional leading

tfi permitted 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 SI. However, the position of the
decimal for S2 and S3 is also determined by the entry for SI, so the values
of the other standards must be considered when entering the value for SI.
For example, if SI 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
allowed (see Note (A) above). SI should have been entered as 5.0 or 5.00.
(C). The concentration entries for SI, S2 and S3 may be entered in any
order (i.e., not necessarily in the sequence low, medium, high), provided
that the standards are aspirated in the same order. To avoid confusion,
enter the standards in the order SI, S2, S3.
(D) An entry of zero for SI or S2 or S3 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 /
0.2 to 60 ___

T) * Aspirate ii blanlĉ dititlbn ancf press the AJOey to initiate the READ eycFe. Cwtinue
to aspirate the blank until the AZ indicator stops flashing and the READ lift goes
out. , ^: - --__— -^...-_-..

7) Aspirate the first standard and press SI to start the READ cycle. When the READ
indicator is extinguished and the SI 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).

3 4 3 «
CONCENTRATION

.0-3 - CaHbratfon Carve 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.

12
CONCENTRATION

Figure 1Q-4 - Calibration 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.
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An E10 will also be displays* iT"in*Tiftempt is made to expand a negative absorbance
value, and again it probably means that the wrong standard has been aspirated. (A

Peans that the sample has less absorption than the blank used for
.

put of Sequence (E-ll)

The coittlSfiiSoni Valuesmay be entered in any sequence, provided the standards are
aspirated in the same sê u-ehce.
10H.3. S-Shaped Calibration Curve (E-ll)

^ In some instances it is possible for the data to describe an S-shaped curve (see Figure 10-
1). If this occurs, the System will not establish calibration using the most recently
determined standard, and £12 will be displayed.

The most freouent causes of this error are the use of too many standard or improperly
prepared stanoarSsT ""
10H.4. Reslope Standard Out of Range (E-13)

~- .. ? - - - •
If the concentration, of the standard used in Reslope is higher than the most concentrated
standard used in the initial calibration, an E-13 error will be displayed. For best results
tfelResIopê taWdard should be approximately in the middle of the calibrated range

-
10H,5. S2, S3 Values Do Not Follow SI Format (E-14)

As described in Section lOD, the value entered for the concentration of SI determines the
;numberOf digits that̂ nay be ̂ntered for S2 and S3. t"

i

%rt,ich is equivalent to 4 digits.)^

lue of S2, as this is interpreted as 15 digit number. An E-59
ve been entered as 5.00 or 5.0.

_ _.
For example, ilSI is, entered as

.,„,_ _„ Ippging SI to 6.000 will cause an E-14 to be displayed if
inffSJ tnd S3 is attempted.

ATESTICAL OPERATIONS
- >T- .'Z.+fji ,Jfcr*-^ . ^-^.^^-u^_

...-=*"-

take a predclermlned number of reâ ngs, average
them and display the result or-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 averaging, proceed as follows:
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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
inversion. (Refer to Section 10B).

Causes: 1) Standards used for calibration have been prepai
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
straight line.

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

£-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 excessive.

It must fall within the range of the standards used in
the initial calibration.

Remedy: A RESLOPE standard near the middle of the standard
concentration range is recommended for the best
results.

E-14 S2 or S3 Values Do Not Follow SI Format.
Explanation: The location of the decimal point is not compatible

the entry for SI.
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 Si which makes
S2 and S3 invalid, and then calibration is attempted
using these incompatible values of S2 and S3.

Example: If SI, S2 and S3 are entered correctly, e.g.
SI 5.00
S2 10.00
S3 20.00

and used to calibrate, then changing SI to 6.000 will
cause an E14 to be displayed if recalibration using 52
and S3 is attempted.

Remedy: Re-enter a correct value for SI.

B-2(X) 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
until CE is pressed.
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Ca*e I/Site IDi 7324/IA Clarka
Sample Nt_kber»t CG077-CG098, CG133-C0146
Site Manager! Ralph Shapot

- •* •
Data Reviewer i Dianne Therry
Report D*te> 4 October 19S7 .
sssss

_ - - - •
The aet of «azople« for ca*e 7324 contained 'tvanty-gaven aqu«ou»
•amplea and nine «oil »a_ople_i which were anmlyied through the
Contract. laboratory Program (CLP) routine analytical •ervicam by
one/ laboratory. The aaraple set included two trip blanJca, one
rinaata blank/ one irater blank and three field duplicate*.-̂ 3̂ ^̂ -̂ ff"' "̂  1̂ -1*̂ 7-̂  *"•'•"-• *̂ '_ .~ ̂..*U - ~-*~~ --

" ' "^ * ' " ' «" *=- ieS-1---"-"•;.i,, ,,1 st:»TV -.../

-
rej ated^̂ mmmitimitf*̂ lllŜ iJ*î ^̂ <'™f **» «**«*

- •.:'•.:• . . . . . . .** . ." . V
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V* V t I V

USBPA - Region III
Organic QA Data Heviav
Caaa 7324/IA Clarke
Page 2 of 4

2, Two BKA samples, CG137 and CG13S, were analyzed aa medium
level soil*. she associated quality control replicatas for
thaaa soils (CG13S, C£13fMS, CG138MSD) show good
reproducibility between reported reaulta in the MS/MS D,
However, there i* extraae variability in the results of the
MS/H3D compared to the unspiked sample for polynuclear
aromatic hydrocarbon* (PAH1 a) which are of equal or greater
molecular weight than phenanthrene. Thi* indicate* that the
aample may not be homogenaoua for theae compound* • Thi*
•ituation say be magnified by the aaall sampl* *iz* (one
gram) required for aedium level aoil analyaia, which maka*
it difficult to obtain a r*pra*antative aliquot for
analysis. 7h« enauing table *how* a coapariaon of reported
PAH1* for which the *anple nay not be homogeneou*.
Associated results in the data summary for samples CO137 and
CG13S have been qualified as estimated (J) . Reported
result* aay not reflect the true average concentration of
these compounds in the *aiaple.

Sample Results (ug/kg)
CS138 _____ CO138M3 _____ CG133MSD *R3D

phenanthrene 550,000 150/000 200,000 73%
anthracene 2,000,000 50,000 €9,000 1594
fluoranthene 1,500,000 240,000 250, ooo 109%
pyrene* 1,400,000 (319,000)* (338,000)* 90%
benzo(a) 570,000 77,000 62,000 122%
anthracene

chry*ene 67ofooo 71, ooo 70,000 129%
banzo(b+k) 470,000 110,000 73, ooo 101%
fluoranthene
benxo(e) pyrene 240,000 34, 000 J 2S,OOOJ 120%
indeno(l,2,3-Cd) 93,000 20,OOOJ 13,OOOJ 105%
pyren*

dibenzo(ah) 7,200J 12,OOOJ «,OOOJ 38%
anthracene

benzo (ghi)perylene 100,000 22,OOOJ 11,OOOJ 109%

*3pike compound. Value in parentheae* is amount of sample plu*
spike added. %3SD calculated e**uming o% recovery of apiJce
amount.
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0SSPA -> Region HI
Organic QA Data Review
case 7324/lA Clark
Page 3 of 4

" S3£4̂ r>---».. —SSL.---.
flonmaunjsffir- •"«"• *$̂ &Whss*«
2-but«none •*? r€Port«d results
toluene **^ reported results ~' JM-W-BWU*,.!, r̂s&pssa*̂ "̂  i
Phth.l4t.y h*3tyl) «" "-Port.«'̂ g|j g" C.J

fn̂ .«̂ _... •Toluen* •t̂ fasteBja'.'iWâ UA'-r̂ GÎ SiJS1*̂ *., "WMtî r̂ .* not
5-WJwws .-:IBHB£**%. bi»I* ' aafiefiaBttSJr *5?'̂ Ŵ̂ llMen,

fi**1̂ *
2.
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^——————————
SENT BYJXtrox TlUCOpItr 7020 MO- 8-37 J SU1AM I 2155247503* Bidg. *i:t 5

USSPA - Region III
Organic QA Data Review
Case 7324/IA Clarka
Page 4 of 4

3; The response factors during initial end/or continuing
calibration for up to four VOA compound* and twelve SNA
compounds were variable in each samplei The sample reaults
and detection limits have been qualified as estimated (J or
UJ) for the affected compounds.

4. K-Uitroscdiphenylamina ha* been qualified as qualitatively
questionable (J) for sample CG146* Sample spectra does not
provide a good, clean identification due to the nature of
the sample matrix, however, the compound may be present.

INFORMATION SEgASDIffG REPORT CONTENT

These data ware reviewed according to the National Functional
Guidelines for Evaluating Organic Analyses. All data have bean
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 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 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 me.
Enclosures
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SENT BYiXerox T«7icopi«r 7020 J10- 3-87 t 9M1AM ; 2155247503- Bldg, «;«17

ORGANIC DATA VALIDATION SUHKARY page I

Dats Review Conplttail
Case No. 93M SA o. Contract Lib
S1ta Name /̂£Sz£A/&̂  ____ __ Contract No..
Sample No*, ; ____ Lab DPO '

from Reoion ac Phong

CONCENTRATION
MATRIX ' Tow" mecT'ETQFr" MATRIX RELATED COMMENTS

VOLATILES
GC/MS

SEMI-VOLATILES
6C/MS tuning—OFTPP

PESTICIDES . - . _ - -
Instrument Performance
Initial Calibration
Continuing Calibration
Surrogate Recovery
Matrix s
Reaq
Uol<

ent
pikes
Hanks

Ing tints mrf""
ĥ "*"

-— *
-̂̂

^̂ -̂

y« r̂̂— jj-b̂  <?!/^̂ jTjt-3*̂
r-̂ v*̂ * _/ n

OVERALL CASE
C wound Identification
Data Completeness f̂t

REVIEWER'S COMMENTS;

* *&&-•CWtoM'f ,* \^ rL\ 4/, ,** ** JVA~S. (jStners )
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In Reference to Case Nob):

Contract Laboratory Program
REGIONAL/LABORATORY COMMUNICATION SYSTEM

Telephone Record tog

Data of Call:

Laboratory Name: ' £MStfo~
tab Contacts

Regions
RtgionaJ Contact:

V RECEIVED
Call Initiated Byi __ tabor»tory __ Region . .

— — AU6241987
In reference to data for the following sample number̂ )*

Summary of Que*tions/I«ues Discuisadi

Signttture / . E)a«e /

Dlitributioni (I) tab Copy, (2) Region Copy, (3) SMO Copy
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CPÔ fj' .w

Cfr/W 06/39

3R3Q2752



*$

•H

55

p
£'
ftsSisr[<-
.-~Sy

*̂i
u '«pi <• * «

i M IN 6
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UV FLUORESCENCE SCREENING TECHNIQUES FOR SOIL AND WATER
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METHOD VALIDATION OF UV FLUORESCENCE
SCREENING TECHNIQUES FOR SOIL AND WATER

SAMPLES FROM THE L.A. CLABKE SITE

SUBMITTED Wiy^^r^^J APPROVED ________
Edward P. McGovern, Ph.D. Earl M. Hansen, Ph.D.
Inorganic Section Manager Manager
WESTON Analytical Laboratories WESTON Analytical Laboratories
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INTRODUCTION

Thie report describes the method validation of field
•Greening techniques for rapid determination of the total
Polynuclear Aromatic Hydrocarbon (PAH) concentration in
soils and waters found at the L.A. Clarke Site.

The purpose of this work was to validate rapid (10-20
minutes) t semi-quantitative analytical methods for the
screening analysis of soil and water samples for total
polynuclear aromat ic hydrocarbons (PAHs) with a method
target detection limit of 1-10 ug/g for soils and 1-10 ug/1
for waters. This method measures a total concentration of
PAHs which is comparable to those obtained using conven-
tional analytical methods (eg., EPA-CLP Protocol and/or
S270). _The technical approach described in the following
sections focuses on the validation of a method for the rapid
extraction of PAHs from soils and waters with analysis using
UV fluorescence spectrophotometry.

The methods validated for rapid screening of total PAH
at the L.A. Clarke site are based on similar work performed
for the Southern 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 (Document Control No.: 193-RI1-RT-
CALY-l). A background 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 micro-extraction and UV
fluorescence analysis techniques' to 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 method validation
step has been conducted using napthalene, acenapthene and
phenanthrene as target compounds. These compounds are
representative of PAH compounds in general as well as those
found at the L.A. Clarke Site.

A mixture of seven PAH compounds, containing from two 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.
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Background

A rapid field screening technique for the determination of
total Polynuclear Aromatic Hydrocarbons (PAHs) in soils and
waters was developed and validated for use at the Southern
Maryland Wood Treating Site. Initially, a literature search
was performed to provide information on alternative
extraction and analysis methods, UV fluorescence spectral
characteristics of the PAHs of interest, and concentrations
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.
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Screening Method Validation - Compound Selection

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 §ite in both water and soil samples (Draft
Proj ect Operations PIan, 6 December 1986, NUS-FIT III
Report, 21 May 19S4).

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

Spectral 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.

Table 1
UV FLUORESCENCE CHARACTERISTICS OF TARGET COMPOUNDS

EXCITATION (Ex) and COMPROMISE
COMPOUND EMISSION TErni MAXIMA Wj

Ex Em Ex Em

Napthalene 275 355 280 340
Acenapthene 280 355 280 340
Phenanthrene 250 365 250 370

Method Validation - Soil

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' determine the PAH background present in each
soil. This 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-1. BS-4 was selected as the background soil to be used
for spiking and method validation due to the relatively low
background PAH concentration and its similarity in soil type
(sandy loam) to on-site soils received from L.A. Clarke.

F-4

AR3Q2759



At this point, five sets_of triplicate spikes were prepared
and analyzed by UV fluorescence using BS-4 as a background
soil. As previously 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:

RAPID SCREENING OF SOIL FOR TOTAL PAH CONCENTRATION

1. Weigh 1.0 g wet soil into a 40 ml vial.

2. Add 1.0 g'anhydrous sodium sulfate.

3. Add 10 ml UV grade acetonitrile.

4.~ Shake vigorously for 15 seconds.

5. Let sample settle for 1 minute.

6. Filter samples through 0.2 micron teflon filter
(with in-line syringe).

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

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

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

Table 2
RECOVERY OF PAH TARGET COMPOUNDS
FROM SOIL VALIDATION SAMPLES

Concentration of Total PAH • % Recovery
Each Analyte Concentration Napthalene/ % Recovery

uq/q uq/g Acenapthene Phenanthrene

2 6 82 85
2 6 86 88
2 6 86 88
5 15 62 77
5 15 64 78
5 15 62 76
10 30 81 79
10 30 76 75
10 30 80 79
50 150 89 85
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Table 2 (Cont'd)
RECOVERY OF PAH TARGET COMPOUNDS
FROM SOIL VALIDATION SAMPLES

Concentration of Total PAH % Recovery
Each Analyte, Concentration Napthalene/ % Recovery

ua/g uq/q Acenapthene Phenanthrene

50 150 90 85
50 150 90 86
100 300 92 89
100 300 92 90
100 300 92 89

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

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

Average
Total Recovery ( % ) Average

Concentration Napthalene/ Recovery ( % )
ug/a Acenapthene EiEIil* Phenanthrene

€ 85 2.5 87 2.0
15 63 1.8 77 1.3
30 79 3.3 78 3.0
150 90 0.6 85 0.7
300 92 0.0 89 0.6

R̂elative Standard Deviation

Method Validation- Water Samples

Sample BW-6 was selected as the background water for
validation of PAH screening techniques at the L.A. Clarke
site. Background PAH levels of 8.3 ug/1 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
previously discussed. The extraction method validated is
summarized below:

F-6

3R30276I



RAPID SCREENING OF WATER FOR TOTAL PAH CONCENTRATION

1. Mix sample. Add 25 ml of sample to a 40 ml 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 fluorescence.

6. Prepare standards in hexane, which is the same solvent
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 COMPOUNDS
FROM WATER VALIDATION SAMPLES

Total % Recovery
Concentration of Concentration Napthalene/ % Recovery
Each Analvte uq/1 uq/1 Acenapthene Phenanthrene

3 9 83 89
3 9 - 1 0 0 1 1 1
3 9 100 100

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-6 (May 5, 1986 sampling) used as back-
ground water. Results are corrected for unspiked
water contribution.
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Table 5
METHOD PRECISION AND ACCURACY
FOR TOTAL PAHs IN WATER SAMPLES

Average
Total __ Recovery(*) Average

Concentration * Napthalene/ Recovery (%)
ug/1 Acenapthene RSDf%)* Phenanthrene BSDf%)*

9 94 10 100 11
90 98 4.1 97 2.4

1800 101 4.5 101 3.5

*Relative Standard Deviation

Total PAH Screening

Samples were analyzed for total PAH content using a standard
mixture 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

Compound No* Rings in ug/ml in nm Pairs Concentration

napthalene 1 2 100 280/340}
acenapthene 1 3 100 280/340} 300 ug/ml
fluorene 1 3 100 280/340}

phenanthrene 2 3 100 250/400}
fluoranthene 2 4 100 250/400} ...
pyrene 2 4 100 250/400} *uu
benzo (k)fluor- 2 6 100 250/400}
anthene

As depicted in Table 6, three compounds were detected using
the 2SO n__/340 x_m wavelength pair and four compounds were
detected using the 250 ran/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 from
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

x analyses is identical to the procedures outlined in the
•method validation sections,
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Table 7
COMPARISON OF UV FLUORESCENCE RAPID SCREENING AND

GC/MS DATA FOR TOTAL PAH IN WATER SAMPLES

Total PAH Average PAH
Sample ; ug/1 Concentration
I.D. Type Technique Rep.II Rep.I2 Rep.#3 ug/1

SW-1 On-site UV 4800 2600 440 2600
SW-1 On-site GC/MS 1200 —— —— 1200

SW-2 On-site UV 490,000 310,000 390,000 400,000
sw-2. on-site GC/MS 150,000 — — 150,000
BW-1 Background UV 15 17 24 19
BW-1 Background GC/MS ND —— —— ND

BW-2 Background UV 23 27 143 64
BW-2 Background GC/MS ND —- —— ND

*NOTE: 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 PAH
Sample ug/gm (dry weight) Concentration
I.D. Type . Technique Rep.fl Rep.#2 Rep.#3 ug/om

SG-1 On-site UV 490,000 420,000 370,000 390,000
SG-1 On-site GC/MS 64,000 —— —— 64,000

SG-2 On-site UV 230,000 230,000 82,000 169,000
SG-2 On-site GC/MS 19,000 —— —— 19,000

BS-1 Background UV 38 48 51 46
BS-1 Background GC/MS 35 —— —— 35

BS-2 Background UV 4.2 9.5 5.4 6.4
BS-2 Background GC/MS 19 —— —— 19

*NOTE: —-=Not Analyzed
Rep.-Replicate
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Conclusions and Recommendations

The rapid screening methodology for total PAH content in
water and soil originally developed for SMWTS and validated
for the L.A. Clarke site provides an estimation of PAH
content which cpmpares favorably to results obtained by
conventional GC/MS techniques (Tables 7 and 8). In 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 numerous PAH compounds not included
on the HSL list. These compounds differ from HSL PAH
compounds in either 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 concentration. 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 fluorescence and
GC/MS results for soil samples SG-1 and SG-2 (Table 8).

Minimal sample variation was observed for soil samples ^^'
during UV fluorescence screening for total PAH
concentration. However, water samples showed a much greater
range as shown in Table 7. This variation was not observed
during method validation 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 variation much below the sample
mean.

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

In both background water samples, GC/MS analysis detected no
PAH compounds of interest. These results are highly
dependent upon GC/MS detect ion 1 imi t s of 10 ug/1 for
individual PAH compounds. Therefore, GC/MS total PAH
results of ND {Not Detected) for background water samples
versus rapid screening results of 19 ug/1 (BW-1) and 64 ug/1
(BW-2) do not indicate a discrepancy between the two
methods. Assuming individual PAH compounds are present in a
water..sample, total PAH concentration could approach 160
ug/1: x<ib ug/1 for each HSL) and final results would be
reported as "Not Detected".

F-IO
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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 soil samples.
Method accuracy and precision, as well as comparison of
results to conventional GC/MS techniques indicate that these
methods yield a valid estimate of total PAH concentration.
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COMPARISON OF UV FLUORESCENCE RAPID SCREENING
AND CLP ANALYSIS FOR TOTAL PNAs IN SOIL

ID . UV, rag/kg GC/MS mg/kg

SP-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

TF-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 9,062 4,610

TP-17-3 9.9 1.2

TP-18-2 1.3 737

TP-19-3 10.5 0

TP-19-3 9.2 0.1

TP-20-2 22.7 . 2.2

TP-22-2 307 8,304

VC-02 12.1 2.3
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COMPARISON OF UV FLUORESCENCE RAPID SCREENING AND CLP ANALYSIS
FOR TOTAL PNAs IN SOIL

A

Sample ID No.

IP-6-4
SP-21-1
TP-7-1
TP-7-2
TP-7-4
TP-8-1
TP-8-2
TP-8-3
TP-12-1
TP-13-1
TP-13-2
TP-17-1
TP-17-2
TP-17-3
TP-18-2
TP-19-2
TP-19-3
TP-20-2
TP-22-2
VC-02

UV Result
(mg/kg)

4,024
4.2

701
2.7

39.6
31.1

7,038
26,213

48.5
3,686

17.9
44.6
8.3

9,062
9.9
1.3

10.5
9.2

22.7
307

12.1

GC/MS Result
(mg/kg)

18,200
0

35.4
0.4
1.0
4.0

1,241
768
2.7

153
2.9

14,983
0.3

4,610
1,2

737
0
0,1
2,2

8,304
2,3

Note;CLP analysis of split soil samples confirmed an order-of-magnitude
screening accuracy for UV fluorescence, in samples where the analytical
differences exceeded an order-of-magnitude, insufficient homogenizing of
the sauple prior to sample splitting may have been a factor. Field mixing
to uniformity is difficult in matrices consisting of separate phases,
such as creosote and water in soils. It is expected that enhanced field
mixing techniques can dramatically increase UV screening accuracy. In
addition, the volume of sample utilized for the screening method is
significantly smaller than for the CLP method, and this difference
ccmpounds the inaccuracies caused by poor homogenization.
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APPENDIX G

AMBIENT AIR MONITORING PROGRAM: RESULTS AND ANALYTICAL METHODS

0985B

^302777



RESULTS

0985B

4R302778



u

9a
01a

•o0 V
0) 0
"H V
iJ W

B•o at
Q> 4J_j »•

a>_ac
o -H *1

^̂  5& &̂  CO ̂ "̂- u
• U S

J CU
CD
£ *3s

p C
tH Aanc c« o
CQiJ

4»
f
f-
C
E
A
W

a
4Jc• •

|Qgo a D o o D D D oooooooaozzzzzzzz .zzzzzzzzz

«OMW«WV>OO fn»»>u>^««-meo
cotnr-oui^rcrioo r-p-r-tr^o^-aDOoCM w m ̂  co »H o i-imcsjCifMcni/ise m w r* in so to v *r m in r» in en

ooooooo w *r w *o eo »
o o o o o o QQ ^r t> t*- o to o o»
* ** * z z

•̂» *~fc

ft) 4)
4J X>a <oo o
•-i r-t

9CC 9 C C
Q B a Q « 0
*̂rH rH ^>*rtr1^t-tncn^rmvor^eocQ pHc*icn^tfi»i>BQ(0

4)
•OM

u o

1 1 *O 0'ce PS c
< < CJ
1 1 C 4JO O o o< < c c,j *a ( (

o<z z
OJD

(O Ô '
CD CD *•
\ V. »in to fi>
CM CM JJ
^ \ Or*- «** z

G-l _

*

•-»
J2
4J
•
VJaa

AR30Z779



•o
41

OQOOCOQCQ Q D Q D O O O O D
ZZSKZZZZZZ 2ZZZZZZZZ

B_1 w m o o r-i in r-o o •* o M r-<s m vo o o
-* o r-ct m r-c* o o ^r e* mcM^o o o o

t;
*

^ >, ooooooo o o o o o o f"-
*DX wt-usH » . . - - - - , . . .- - ' oo o o o ooo mo o o o o co

CO CO CO CO CD CD GO << m CO 00 CD CO CO O «C V ~— ------
o eo tt
~ S ! <D
l-i O

H
•J

c
V
Hc
41m

c c seeo«a Q c *

4) JO
JJ «
85
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Detection Limit: 5 ug/mL

I
I

Table 1.

TOTAL PHENOLS, NIOSH Method 3502

• Eifild 112 Radian IU Results.

13123 < 125

13124 < 125

13125 < 125

13126 < 125
i

13127 < 125

13128 .< 125

13129 < 125

13130 < 125

13131 < 125

13132 < 125

12A 13133 < 125

13A 13134 " < 125

14A 13135 < 125

15A 13136 < 125

16A 13137 < 125

17A 13138 < 125

18A 13139 < 125

13140 < 125

G-5
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'
Table 3.

NIOSH Method P & CAM 127

Benzene, Toluene, o-Xylene Results

I
1
1
1
1
1
1
I
I
1
1

Field ID

Lac-Ar-lB

2B

3B

4B

5B

6B

7B

jlt . '/ + t _/ - SB&M* "^ ; * -
/:f-;-^' 9B

11B

12B

13B

14B

15B

16B

17B

d*a&f*<k> - 18Bc
/v> rX> 19B

Radian ID

13141

13142

13143

13144

13145

13146

13147

13148

13149

13150

13151

13152

13153

13154

13155

13156

13157

13158

Benzene

< lOug

< lOug

< lOug

< lOug

< lOug

< lOug

< lOug

< lOug

< lOug

< lOug

< lOug

< lOug

< lOug

< lOug

< lOug

< lOug

< lOug

< lOug

Toluene

< lOug

< lOug

< lOug

< lOug

< lOug

< lOug

< lOug

< lOug

< lOug

< lOug

< lOug

< lOug

< lOug

< lOug

< lOug

< lOug

< lOug

< lOug

o-Xylene

< lOug

< lOug

< lOug

< lOug

< lOug

< lOug

< lOug

< lOug

< lOug

< lOug

< lOug

< lOug

< lOug

< lOug

< lOug

< lOug

< lOug

< lOug

Detection Limits: 10 ug/mL

i ,,.. < 6-6
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Polynuclear Aromatic Hydrocarbons

NIOSH Method 5515

The field ID's and Radian's ID's for the samples received
were as follows :

Table 5.

Teflon filter: . XAD-2 sorbent tube:

Field ID Radian ID Field ID Radian ID

Lac-Ar-lcf 13177 Lac-Ar-lcs 13159
2 13178 2 13160
3 13179 3 13161
4 13180 4 13162
5 13181 5 13163
6 13182 6 13164
7 13183 7 13165

c-8 13184 8 13166
-9 13185 =9 - 13167
n 13186 11 13168
12 13187 12 13169
13 13188 13 13170
14 13169 14 13171
15 13190 15 13172
16 13191 16 13173
17 13192 17 13174

-18 13193 18 13175
- 19 13194 19 13176

I
I
I
I
I
I
a

G-7

All samples and the six (6) blanks analyzed had less than
detectable amounts of each PNA. The detection limits are
listed in following table. J Also included are tne m; data *
fables ol yUUli PNA fiRSWlA^tbe 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.

I
AR302785



• Table 6.

« Polynuclear Aromatic Hydocarbons

* - - - - - - - NIOSH Method 5515

| ————— :
Compound Detection LimitsI

1. Acenaphthene 50 ug/mL

| 2. Acenaphthylene 99

3. Anthracene 5

™ 4. Benz[ a] anthracene 4

• 5 , Benzo[b] fluoranthene 5

6 . Benzo[k] fluoranthene 6

| 7. Benzo[ghi]perylene 9

8. Benzo.a] pyrene 6

" 9. Benzo [e] pyrene 7

• 10. Chrysene 7

11. Dibenz[a,h]anthracene 10

| 12. Fluoranthene 9

13. Fluorene 11

* it 14. Indeno[1.2,3-oi3pyrene 7

• 15. Naphthalene 8

16. Phenanthrene 6

I 17. Pyrene • 4

i
I

G-8
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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.: 1A-9A, 11A-19A Reviewer: Dianne Therry/

1B-9B, 11B-19B Mike Taylor
1C-9C, 11C-19C from Region III

Phone 215 524-7360 WESTON
CONCENTRATION

MATRIX low med high MATRIX RELATED COMMENTS
soil/solid
aqueous
other AIR IB includes 2 duplicates + 2 field blanks

deviations from SAS-specified QC:
phenols (NIOSH 3502)
1. 4 spikes at aned range instead of 2 low/2 high, not different

cone, than calib. std.
2. detection limit <125 ug/sample instead of 10 ug/sample
3. analysis date for holding time evaluation 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, benzo(a)pyrene,
indeno(1,2,3-cd)pyrene*.

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

4-99 ug/sample.

* variable %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. . i,'l/f,// I

NIOSH Method P & CAM 127, "Organics in Air".

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 we're stored at 5 degrees C until
desorbed. Analysis was completed 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 Proficiency Analytical Testing (PAT)
program, these compounds are stable on charcoal tubes for at
least 45 days.

NIOSH 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".

1) 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.

ii
ii
i , ,*.\- G-10
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WE* CDUKT NAPHTHALENE SPIKE I
100 371156
1000 1714600 FILTER 1.
2000 382791U 2.

3.
Regression Output: 4.

Constant ' . 85628.46
Std Err of Y Est 239911.3 XAD 1.
R Squared 0.990522 2.
No. of Observations 3 3.
Degrees of Freedo* 1 4.

XAD Calibration Check:
X Coefficient^) 1824.767 Filter Calibration Check

AREA CTS US/Kl

169705 46
207577 67
189226 57
209233 68

156030 39
163306 43

AREA CTS

212851 70
206033 67
153645 37
171267 47

150775 36
163306 43

167177 45: 167177 45

AV6 I RECOVER

58 58 ,'
67 67_
47 J7.
57 ,57

37 3_7'
43 iJJ;
45 45 '

Std Err of Coef. 178.4891 Detection Lint: 100000 6;

il G-ll

I

155616 38! 155616 3B| 38 36
267555 100; 310625 123J 112 fl2
1597910 829 1545290 800 814 81

f

200
2000
4000

ACENAPHTHYLEN.

266839
3373980 FILTER
7302440

Regression Output:
Constant -182925.
_ . . « » u v i flj**KHBA v m n

1.
2.
3.
4.

329739
331832
300733
301893
VA^S.HH

!
i

-277
276
261
262
*_4p

3S1466
318074
301643
309606
V A KPlH •

286
270
261
266
•»•• JL

262
274
261
264

141
137
131
132

Std Err of Y Eft 184044.9 XAD 1. 327099 275 318224 270 * 273 136
R Squared 0.998637 2. 329681 277 317674 270j 273 137
No. of Observations 3 3. 325970 275 315080 2691 272 136
Degrees of Freedoe 1 4. | 308332 265 322S68 273 269 J34

100
1000
2000

I Coefficients)
Std Err of Coef.

ACENAPHTHENE

14490S
1832300
3971240

1853.554
68.46282

XAD
Filter

Calibration Check;
Calibration Check
Detection Liiit:

FILTER 1.
2.
3.
4.

— -:Regrtssion Outputs
Coast ant
St. Err of Y Est
R Sqmred
No. of Observations
Degrees of Freedot

I Caefficieflt(s)
Std Err of Coef,

2016.166
75.94627

-100556.
102081.1
0.998583

3
1

XAD
Filter

262991
3140440

1000

179793
179809
163330
163733

XAD 1. 178158
2.
3.
4.

Calibration Check:
Calibration Check!
Detection Liiit:

. 179839
178778
169550

143315
1707200

1000
i

241
1793
99

139
139
131
131

138
139
139
134

121
897
50

274774
. 3071740

i
i

190912
, 173443
! 164589
. 168322

1 174737
174569
173693
178519

149817
1668860

247
1756

145
136

244
1774

142
; 137

132 131
133

137
136
136
138

124
878

132

137
138
137
136

123
887

.9"

142
137
131
132

137
138
137
136

123
89-
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10 22105
100 3M95S FILTER 1.
200 6824.8 2.

3.
Regression Output; 4.

012

10 12531
100 U648B FILTER 1. 15315 1? 16535 13 12 123
200 340739 2. 15611 12 ! 16776 13 12 124

3. 15198 12 16126 12 12 121
Regression Output: 4. 15450 12 15436 12 12 120 .

Constant -5275.20 • • ,
St. Err of Y Est 1232.298 XAD 1. • 16892 13 • 14754 12 . 12 122 -
R Squared 0.999971 2. 15665 12 13029 11 H 114 , '
No. ef Observations 3 3. 18470 14 15196 12 13 12B •
Degrees of Frcedot 1 4. 15726 12 15817 12 12 122

XAD Calibration Check: 12301 10 11776 10 10 100
X CoeBicienUs! 1727.4S9 Filter Calibration Checks 158596 95 156866 94. 94 94-^; .'I
ltd Err of Coif. 9.H8045 " Detection Litit: 1000 4 t -

28423 14 . 33995 16 15
29540 15 30272 15 15
27610 14 29132 15 14 143
27154 14 29503 15 14 143

Cwstaat -21443.4
Std Err of Y Est 20362.62 XAE 1. ' 26473 14 26052 14 14 137
R Scared 0.998108 2. ; 27097 14 26327 14 14 138
Ko. of fifcurvitieof "3 3. ; 27157 14 26223 14 14 136
Degrees of Freedw 1 4. i 27473 14 27451 14 14 14!

!AD Calibration Check: i 22310 13 21281 12 12 1Q
Filter Calibration Check: 312962 96 296321 91 94 94...

X Coefficient̂ ) 3480.198 Detection Litit: 1000 6
St. Err sf Coef. 151.4937

KKZQdlRUOftAMTHENE |

20., 15?33 j
200 165417 •, FILTER 1. j 18182 25 20871 28 26 132
400 343448 2. \ 18105 25 18771 26 25 126

3. I 17487 24 1B49B 25 25 123
Kwtisioa Output: 4. j 17203 24 18881 - 26 25 124

Constant -3297.33 :
Std Err of Y Eft 4614.900 XAD 1. 17532 24 16964 23 24 119
R Squared 0.999603 2. 19048 26 16461 23 24 122
Ho. of Observations 3 3. 18062 25 : 16391 23 24 119'
Degrees of Freedot 1 4. 18438 25 17037 24 24 122

XAD Calibration Check: 14427 21 14095 20 20 102
X Coefficientis) 862.4032 Filter Calibration Check: 141745 168 154592 183 176 8.-'
Std Err ef Cotf. 17.16695 Detection Litit: 1000 5

AR30279I
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10 10415
100 144039 FILTER 1.
200 316286 2.

3. ; 13744 15 ' 14287 15 15
Regression Output: 4. i 13431 14 • 14398 15 15

Constant -9652.27 :
Std Err of Y Est 9191.356 XAD 1.
R Squared 0.998203 2.
No. of Observations 3 3.
Degrees of Fnedot 1 4.

1AD Calibration Check:
X Coefficient^) 1611.925 Filter Calibration Check:
Std Err of Coef. 68.38181 Detection Litit:

KMO(£»PYREN£ I
. ' . . / . / • i
<S* .:. J i 1

10 9416 * ' i
100 111412 * FILTER 1. j 12229 16, 11284 15 15 ,15jP-' '
200 252906 2. ; 10743 15! 13710 17 16 U18 ; "*

3. ; 139421 115; 147953 122 118 116
Regression Output: 4. 273175 21? 271960 218 219 109

Constant -8100,74 i
Std Err of Y Est 10888.15 XAD 1. ' 12777 14' 1230B 16 U U"i£
R Squared 0.996035 2. 12279 16 12192 16 16 U56* /'
No. of Observations 3 3. 12974 16 12484 16 16 . \£- /
Degrees of Freedot 1 4. 13638 17 13062 16 17 <̂ 16?)

XAD Calibration Check: 106203 89 89- '-•
X Coefficient^) 1283.987 Filter Calibration Check: 118954 99 308641 247 115
Std Err of Coef. 81.00565 Detection Litit: 1000 7

K*IZO(AiP.YRE«E

W 10659 •
100 144239 FILTER 1. ! 13604 14 16794 16 15
200 311618 2. , 13534 14 14466 14 14 141

3. 13871 14 13726 14 14 140
Regression Output: 4. 13023 13 14080 14 14 138

Constant -8345.31
Std Err of Y Est 7328.369 XAD 1. '13053 13 12308 13 13- 133
R Squared 0.998819 2. , 13392 14 12192 13 13 133
No. of Observations 3 3, : 13264 14 12484 13 13 134
Degrees of Freedoa 1 4. j 13431 14 13082 14 14 136

XAD Calibration Check: 10617 12 9938 12 12 120
X Coefficient**) 1585.651 Filter Calibration Check: -145624 97 138044 92, 95 95.
Std Err of Coef. 54.52157 Detection Litit: 1000 6 :

13751 15 16404 16 ' 15 U53
13896 15 14640 15 15

12668 14 126B3 14 14 139
13059 14 - 12911 14 14 140
13127 14 12900 14 14 141
13683 14 13588 14 14 (J&'
10788 13 10802 13 13 130
137997 92 138941 92 ' 92 92
1000 7

G-13
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USEPA - Region III
Organic QA Data Review
Case # SAS 2277C/L.A. Clark
Page 1 of 2

Case I/Sit* I.D.: SAS 2277C/L.A. Clarke
Sample Numbers: 1A-9A, 11A-19A,

1B-9B, 11B-19B,
1C-9C, 11C-19C

Site Managers Ralph Shapot

Data Reviewer: Dianne S. Therry/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 laboratory for total phenols,
benzene/toluene/o-xylene (BTX), and polynuclear aromatic
hydrocarbons (PNA1s). The sample set included two field
duplicates and two field blanks.

These data were reviewed according to criteria established in the
National Functional Guidelines for Evaluating Organic Analyses,
criteria specified in NIOSH Method 3502 for phenols, 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 to the required quality control
which did not affect data usability. Spike recoveries for
phenols and BTX met SAS-specified criteria, blank analysis
indicated no contamination above reported detection limits.
Kissed holding times and inability to obtain the SAS-specified
detection liaits were the most significant problems in this data
set. Problems associated with data usability are discussed in
the following section.

Qualifiers

1} The SAS-specified holding times were set 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
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USEPA - Region III ..
Organic QA Data Review
Case # SAS 2277C/L.A. Clarke
Page 2 of 2

SAS-specified
----==--.- . — —holding time from laboratory

Compounds/Method ,_ date 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) j not provided

* 26-27 July 1986
** approved per 8-13-86 phone call w/Region III

2) All samples and blanks for the requested analyses were
negative (less than reported detection limits). 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
proj ect.

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 4-99 ug/mL*

* see attached table for detection limits of individual
compounds.

SUMMARY

Total phenols, BTX, and PNA's for all samples were successfully
analyzed. Missed holding times, and inability to obtain
SAS-specified detection limits 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 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 Dianne Therry.

Enclosures

015
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ORGANIC SOLVENTS IN AIR

Physical and Cbemkil Anilyiif Brucb

AnaMical Method

Organic Solvents MrtkodNcc PJCAM 127
(See Table.)

ftbtrtt: Ail" Range For the specific
compound, refer

FimeOuic. Adsorption on charcoal to Table 1
doorptioo with carbon
disulfide, GC

Dtfelssaed: 9/15/72 PncbloK 10.5% RSD

Date Revised: 2/15/77 Oas.ific.tioK See Table 1

j 1. Piiaciple of the Method
1, 1.1 A known volume of air is drawn through a charcoal tube to tnp 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 aliquot of the desorbed cample is injected into a gas chromatcyraph.
1.4 The area of the resulting peak is determined and compared with areas obtained from (be

injection of standards.

2. Range and Sensitivity
The lower limit in mg/sample for the specific compound at 16 x l attenuation on a gas chromato-
fnph fined with a 10:1 splitter is shown in Table 1. This value can be lowered by reducing the
attenuation or by eliminating the 10:1 splitter.

3. literfemces
3.1 When the amount of water in the air is so great that condensation actually oocurs in the tube,

organic vapors will not be trapped. Preliminary experiments indicate that high humidity
severely decreases the breakthrough volume.

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

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 tingle column, or even on a number of columns, cannot be
considered as proof of chemical identity. For this reason it is important that m sample of
the bulk solvents) be submitted at the same time so that identityfta) can be esubliihed by
other means.

017
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3.4 If the possibility of interference exists, separation conditions (column packing, temperatures..
«£.) suit be changed to circumvent the problem.

Pncfeio* and Aecwcj
4,1 The mean relative standard deviation of the analytical method is S% (11.4),
4.2 The mean relative standard dc\i_:ior» of th: analytic*! mctho. plus field sam-!:nf winf ar.

approved penooti samplini pump a 10% .11.4). Pan of the error associated with the
method k related _o uncertainties in the sample volume collected. If a store powerful vacuum
pump with issocitted gas-volume integrating equipment is used, sampling precision can be
irnprovtd.

4.3 The Kcurtcy of the overall sampling and analytical method is 10% (NIOSH-unpublished
data) wbeo the personal sampling pump is calibrated with a charcoal tube in the line.

Advut_ct» a»d Disadvaitac-s «f fre Method
S.I The c&xnpttng device is small, portable, and involves DO liquids. Interferences are minimal,

and most of those which do occur can be eliminated b}- altering ehromatographic conditions.
The tubes are analyzed by means of a quick, instrumental method. The method can also be
toed for the simultaneous analysis of two or more solvents suspected to be present in the
same sample by simply changing gas chromaiographic conditions from isothermal to a tem-
perature-programmed mode of operation.

5_2 One disadvantage of the method u that the amount of sample which can be takes is limited
b> the number of milligrams that the tube will hold before overloading. When the sample
value obtained for the backup section of the charcoal tube exceeds 259. of that found on
the froot section, the possibility of sample loss exists. During sample storage, the more
volatile compounds will migrate throughout the tube until equilibrium s reached (33% of
the sample oo the backup section).

5.3 Furthermore, the precision of the method is limi*fH by the reproducibiliry of the pressure
drop across the tubes. This drop will affect the flow rite and cause the volume to be im-
precise, because the pump is usually calibrated for one tube only.

6. Appntts
6.! An approved and calibrated personal sampling pump for personal samples. For an area

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

6.2 Charcoal tabes: glass tube with both ends flame sealed, 7 cm long with • 6-mm OJD. and a
4-mm JJX, containing 2 sections of 20/40 mesh Activated charcoal separated by a 2-mm
portioc of urethane foam. The activated charcoal is prepared from coconut shell, and s
fired at 600*C prior to picking. The absorbing section contains 100 mg of charcoal, the
backup MctioQ 50 mg. A 3-mm portion of urethane foam is placed between the outlet end of
tbc tube tad the backup section. A plug of silylated glass wool is placed b front of the
absorbing section. The pressure drop across the tube must be less than one inch of mercury
at a flow rate of 1 1pm.

6.3 Gas C-uomatograph equipped with a flame ionizatioo detector.
6.4 Column (20 ft X H fc) with 10% FFAP stationary phase on 10/100 mesh, acid-washed

DMCS Qirotnosorb W solid support. Other columns capable of perfonzung the required
may be used.

018
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6.5 A mechanical or electronic integrator or • recorder aad some method lor determining peak
are*

6.6 Mkrocentriruge tubes, 2.5 in], graduated.
6.7 Hamilton syringes- 10 Ml and convenient sizes for making standards.
6,8 Pipcti 0.5-ml delivery pipcii or 1 .0-m! type gradu.tcJ in O.l-ml incrcmenis,

6.9 Volumetric flasks: 10 ml or convenient sizes for making standard solutions.

7.
7.1 Spectroquality carbon disulfide (Matheson Coleman and Bell).
7.2 Sample of the specific compound under study, preferably chromatoquality grade.
7.3 Bureau of Mines Grade A helium.
7.4 Prepurified hydrogen.
7.5 Filtered compressed air.

8. Procedure
8.1 Cleaning of Equipment: All glassware used for the laboratory analysis should be detergent

washed and thoroughly rinsed with tap water and distilled water.
8.2 Calibratfc* of Penooal Pwnps. Each personal pump must be calibrated with a representa-

tive charcoal tube in the line. This will minimize errors associated with uncertainties in
the sample volume collected.

8.3 CoHecttoe awl Shipping el Samples
8.3.1 Immediately before sampling, the ends of the tube should be broken to provide an

opening at least one-half the internal diameter of the tube (2 mm).
8.3.2 The small section of charcoal is used as a back-up aad should be positioned nearest

the sampling pump.
8.3.3 The charcoal tube should be vertical during sampling to reduce channeling through

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

the charcoal tube.
8.?.5 The flow, time, and/or volume must be measured as accurately as possible. The sam-

ple should be taken at a flow rate of 1 1pm or less to attain the total sample volume
required. The minimum and maximum sample volumes that should be collected for
each solvent are shown in Table 1. The minimum 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 no circumstances should rubber caps be used.

8.3.8 One tube should be handled in the same manner as the sample tube (break, sea), and
transport), except that oo air is sampled thrr jh this tube. This .tube should be
labeled as • blank.

8.3.9 Capped tubes should be packed tightly before they are shipped to minimize tube break-
age during shipping.

O19
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8.3.10 Samples Of the suspected lolvent(s) should be submitted to the laboratory for
tttive characterization. These liquid bulk samples should not be transported ia &
tame container as the samples or blank tube. If possible, t bulk air sample (at few.
50 1 air drawn through tube) should be shipped for qualitative identification purpoui

8.4 Aaaly-b rf S»pls»
8.4.1 Preparation of Samples. In preparation for analysis, each charcoal tube is score.:

with a file in fron' of thr firy, section of ch.rcoil and broken open The glass wool u
removed tad discarded. The charcoal in the first (larger) section is transferred to *
small stoppered test tube. The separating section of foam is removed and discarded
the second section is transferred to another test tube. These two sections are analyzed
separately.

8.4.2 Desorptioo of Samples. Prior to analysis, one-half ml of carbon disulfide k pipetted
into each test tube. (All work with carbon disulfide should be performed in a hood
because of its high toxkity.) Tests indicate that desorption is complete in 30 min-
utes if the sample a stirred occasionally during this period.

1,4.3 GC Conditions. The typical operating conditions for the gas chromatograph are.
1. 85 cc/min. (70 pcig) helium carrier gas flow.
2. 65 cc/min. (24 psig) hydrogen gas flow to detector.
3. 500 cc/min. (SO psig) air flow to detector.
4. 200'C injector temperature.
S. 200*C manifold temperature (detector).
6. Isothermal oven or column temperature — refer to Table 1 for specific compounds

8.4.4 Injection. UK first step in the analysis a the injection of the sample into the gas
chromatograph. To eliminate difficulties arising from blowback or distillation within
the syringe needle, one should employ the solvent flush injection technique. The 10
_._] syringe is first flushed with solvent several times to wet the barrel and plunger.
Three mJcroliters of solvent are drawn into the syringe to increase the accuracy and
reproducibLHty of the injected sample volume. The needle is removed from the sol-
vent, and the plunger a pulled back about 0.2 *l to separate the solvent flush from
the sample with a pocket of air to be used as a marker. The needle is then immersed
in the sample, and a 5-*J aliquot is withdrawn, taking into consideration the volume
of the needle, since the sample in the needle will be completely injected. After the
needle 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 needle.
Duplicate injections of each sample and standard should be made. No more than a
3% difference in area is to be expected.

8.4.5 Measurement of area. The area of the sample peak is measured by an electronic
integrator or some other suitable form of area measurement, and preliminary results
are read from a standard curve prepared as discussed below.

15 DMcf-olutSoB «f Dtforptio* Efficiency
8.5.1 Importance of determination. The desorption efficiency of a particular compound can

vary from one laboratory to another and also from one batch of charcoal to another.
Thus, it is necessary to determine at least once the percentage of the specific compound
that is removed in the desorption process for • 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
charcoal.

G-20

flR302799



8.5.2 Procedure for deiertnining desorption efficiency. Activated charcoal equivalent to
the amount in the first section of the sampling tube (100 mg) is measured into a
5-ctn, 4-mm I.D. glass tube, flame-*ealed at one end (similar to commercially avail-
able culture tubes). This charcoal must be from the same batch as that used in ob-
taining the samples and can be obtained from unused charcoal tubes. The open end
i» c.ppcJ *nh Paruf.In. A kno*r. amcmn: of tht compound is- injected dtr«:l>
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-
ple at a concentration equal to the federal standard.

At feast five tubes are prepared in this manner and allowed to stand for at least over-
night to assure complete absorption of the specific compound onto the charcoal. These
five tubes are referred to as the samples. A parallel blank tube should be treated in
the same manner except that no sample is added to it. The sample and blank tubes
are detorbed and analyzed in exactly the same manner as the sampling tube described
in Section 8.4.

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 analyzed 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
standards, or

deso.prior, efficiency ~ Aret "mP|e " *"* bllBltArea standard v

9. Calibration and Standards
It b convenient to express concentration of standards in terms of mg/0.5 ml CS- because samples
are desorbed in this amount of CS_. To minimi?* error due to the volatility of carbon disulfide,
one can inject 20 times the weight into 10 ml of CS_. For example, to prepare a 0.3 mj'0.5 ml
standard, one would inject 6.0 mg into exactly 10 ml of CS* in a glass-stoppered flask. The
density of the specific compound is used to convert 6.0 mg into microliters for easy measurement
with a microliter syringe. A series of standards, varying in concentration over the range of
interest, is prepared and analyzed under the same GC conditions and during the same time period
as the unknown samples. Curves are established by plotting concentration in mg/0,5 ml versus
peak area.
NOTE: Since no internal standard is used in the method, standard solutions must be analyzed
at 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. escalations
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, because the standard curve b
based on rog'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. —
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vfcert:
fig. * sg found is front section of sample tube
«I* * *J found in front section of blank tube

t
A si mi lu procedure is followed for the backup sections.

K1 ? Thi corrected amour/.- prcsen* ir tht frpn: and barlup section- of the sam: sample t.K-
are added to determine the total measured amount in the sample.

10.4 This total weight B divided by the determined desorption efficiency to obtain the corrected
ng per sample,

10.5 The eoocentratioc of the analyte in the air sampled can be expressed to sg per m*.
, , m Corrected mg (Section 10.4) X 1000 (liter.'m')

*" Air volume sampled (liten)

10.6 Another method of expressing concentration is ppm (corrected to standard conditions of 25 *C
and 760 mm Hgl.

pom - mt'rn' xiiH x -2*2. x ff + 273>ppm mg m * Mw — x —

where:
P » pressure (mm Hg) of air sampled
T * temperature (*C) of air sampled

24.45 * solar volume (liter/mole) at 25*C and 760 mm Hg
MW * molecular weight
760 * standard pressure (nun Hg)
29S * standard temperature (*K)

11. Itefenacts
11.1 White. L. D., X>. G. Taylor, P. A, Mauer. and R. E. Kupel. MA Coovenient Optimized Method

for the Analysis of Selected Solvent Vapors in the Industrial Atmosphere1', Am Ind Hyg
Aswc J 31:225, 1970.

11.2 Young. D. M, tad A. D. Crowell, Physical Adsorption of Gases, pp. 137-146, Butterworths,
looooa, 1962.

11.3 Federal Register, 37:202:22139-22142, October It, 1972.
11.4 NIOSH Contract HSM-99-72-9S, 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
Parameter* Awtdaled Wttfc PI CAB AAalyticil Method No. 127

M«to< D«*ctlM Ink lunpk \ttmmt (Itm) CC CWuma
Cluriflc-rio*

Acetone D - 0.5 7.7 60 56.1
Benzene A 0.01 0.5 55 90 78.1
Carbon letrachJoride ' A 0.20 10 60 60 154.0
Chloroform A 0.10 0.5 13 80 119
Dichloromethue D 0.05 0.5 3.8 85 84.9
p-Dioxane A 0.05 1 18 100 88. 1
Ethylene dichloride D 0.05 1 12 90 99.0
Methyl ethyl ketone B 0.01 0.5 13 80 72.1
Styrene D 0.10 1.5 34 150 104
Tetrachloroethylene B 0.06 1 25 130 166
Ut2-trichloroethane B 0.05 10 97 150 133
IJ.l-trichloroethane B 0.05 0.5 13 ISO 133
(methyl chloroform)

Trichloroethylene A 0.05 1 17 90 131
Toluene B 0.01 0.5 22 120 92.1
Xylene A 0.02 0.5 31 100 106

(*) Miatmum volume, m Uteri, nquind lo meuurt O.I timoi the OSHA stuultrd
0) These are bre*kthrou|_i V^UBM* eaScuUttd with <Uu derived from a prtcntitl plot (IU) for aetivattd coconut

chareoal. Cooceotraiiooi of vapor in air at 5 times the OSHA ttudanl (IU) or 500 ppm. whichever is lover,
25*C. aad 760 ton were aisumed. HMM values wflj be as mucb u 30% tower for atiaacpberti of hicfa humidity.
Tbe effects of multiple eoottmuBaDti have sot been iovstipied, but h is ftupeeted thai ten volatile compouadi
ouy displace more volatile compounds (See 3.1 aatf 37)
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POLYNUCLEAR AROMATIC HYDROCARBONS LN AIR

Physical and Chemical Analysis Branch

Analytical Method

Analytc . Po!>nuclear aromatic Method No PACAM 184
hydrocarbons (SeeTable on p. 184-13)
„ ., .. Range: PAH content of 0 toMutnx: Air * ,* ,. . ..3 mg of benzene-soluble
Procedure; Collection on a material

filter, extraction, column
chromatognphy, Jpectrophotometric Precision: Not determined
measurement

Date Issued: 1/29/76 Classification: (D (Operational)

Date Revised:

1. 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 n-pentane-diethyl
ether mixtures as eluting solvents. The collected fractions are analyzed by a uv
spectrophotometric method for nine hydrocarbons.

2. Range and Sensitivity

The range of the method depends upon the volume of air sampled, the amount of
paniculate 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.

3, Interferences

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

4. 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 time and in the
same vicinity. (See Reference 11.1.)
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5. Advantages and Disadvantage* of the Method

5.1 The method is sensitive and capable of measuring several polynuclear aromatic
hydrocarbons in a single filter sample.

5.2 Careful attention to detail is required in performing the analytical procedure. Some
practice and experience art necessary before tn analyst can be expected to condur: a
su.ce.sful analysis wjth confidence.

5.3 The separation andquantificationof 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.

6. Apparatus

6.1 Air Sampling Equipment .

6.1.1 Glass fiber filters, 37 mm, free of organic binder, with an efficiency of at
least 99% as determined by the OOP penetration test.

6.1.2 Silver membrane filters, 37 mm, 0.8 pm pore size, Selas Corporation of
America, No. FM- 37-(0.8), or equivalent.

6.1.3 Disposable plastic filter holder (cassette) for37-mm filters, Milliport
037 PO. or equivalent. In order to accommodate the two filters, the cassette
must be held together with plastic tape or a shrinkable cellulose band.

6. 1 .4 Personal sampling pump capable of operating for 4 hr at 2.0 C/min or of
sampling about 0.5 mj of air. The pump should be calibrated with a
representative filter assembly in the line. A wet or dry test meter or a glass
rotameter capable of measuring the flow rate to within 1 59t 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 *t a lower frequency and having a higher power
output may improve extraction efficiency- (See Reference 1 1 .2.) A test tube support is
needed for use in the ultrasonic bath

6.3 Recording Spectrophotometer. Gary Model 14. Varian Associates, or equivalent.



6.3.1 Absorption Cells. Suprasil. 10-mra pithlength, Catalog No. 14-385-9040.
Fisher Scientific Company, or equivalent. Calibrate the cells - except for
one reference cell - by adding 1.00 mK of water and marking the meniscus
level. Make another calibration mark with 3.00 m£ of water.

6?T Absorbance Screens Gary Part No. 1404109, Varian Associates, or
equivalent. The set of screens has three absorbanct value*

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

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

6.6 Glassware

6.6.1 Beakers, graduated, 150 m£.

6.6.2 Pasteur pipettes, 5.75 and 9 in.

6.6.3 Cylinders, graduated to deliver. 10 m£.

6.6.4 Buchner funnels, 1S.5 cm diameter, with a No. 9 rubber stopper.

6.6.5 Filtering flask, 200 m£.

6.6.6 Funnel, 60*. long stem.

6.6.7 Bottles, 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 screw caps.

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

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 microcyiinges,
volumetric pipettes, graduated pipettes, graduated cylinders, volumetric
flasks, and beakers.

.1 A I * "•
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6.7 Mtfcellaneous Items

6 7.1 Wood applicator sticks, 6 in. long and 1/16 in. diameter.

6.7.2 Weighing paper, 3.5 by 4.5 in.

6" "7.3 Forceps

6.7.4 * Glass wool (Pyrex or equivalent), washed with chloroform.

6.7.5 Freezer.

6.7.6 Pipette filler.

6.7.7 Plastic rod, PlexigUs or equivalent.

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

6.7.9 Steel rod, 3 mm by 70 cm.

6.7.10 Rubber bulbs, 1- and 2-cm volume.

7. Reagents

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

7.2 Hydrochloric acid, ACS reagent.grade.

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

7.4 Alumina. Any acid-washed 100/200-mesh alumina that yields satisfactory separations
may be used.
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7.5 Ehition Mixtures. The elution mKtum are listed below in order of increasing polarity.
The mixtures are prepared by mixing n-pentane and diethyl ethet in the ratios
indicated To prepare the first mixture, transfer 970 ml of n-pentane to a 1000-m£
graduated cylinder, add 30 mS of ether, and pour into a 1-gal. glass jug. Repeat to fill
the jug Label this mixture 3$ Prepare and label the other mixtures in like fashion

n-Pentane. m£ Ether, m£ Label

1000 a 0 0%
940 60 6%
910 90 9%
880 120 12%
850 ISO 15%
*20 180 • 18%
750 250 • 25%

7.6 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.)

7.7 Standard Solutions of Sample Compounds, 1 to 10 jig/t. Weigh exactly 10 mg of each
of the nine compounds listed in the table into separate 30-mi beakers. Dissolve each
compound in n-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-m£ volumetric flasks, and 5.0 mfi to a S0-m£ flask. Dilute to volume with
n-pentane. These solutions will contain, respectively, 1. 2. 4, and lOpi'mi. Cover the
flasks with aluminum foil.

7.8 Mixed Standard, 50 pg'm£. Weigh exactly 5 mg of each of the nine compounds into
separate 30»m£ beakers. Dissolve each compound in a small volume of chloroform
(Spectranalyzed® grade) and transfer all of the solutions quantitatively to the same
100-rnS volumetric flask. Dilute to volume with chloroform. Use this solution to
determine the recovery factor for each compound as described in Section 9.3.

8. Procedure

S.I Ckanlng of Equipment. Gean all 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 • glass 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 mean* of an adapter and a length of tubinp Sarr.pU
at least 0.5 m3 of air it 2.0 t/mm Tht optimum sample volum' will depend
on the type of workroom environment being sampled. Since high
concentrations of partjculate material or certain types of mists may plug the
filters, the flow rale should be checked about once every hour. On
completion of sampling, reinsert the small plugs into the inlet and outlet of
the filter holder.

8.2.2 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 • light-proof container to prevent
photooxidation or damage during transit.

8.3 Analysis of Samples

8.3.1 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
paniculate 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 quarter, lengthwise.
Insert the folded fillers into a test tube and push them to the bottom
with the applicator stick. Add to the test tube any paniculate material
remaining in the filter holder or collected on the weighing paper.

2. Pipette 5.0 m£ of benzene into the test tube. This amount of solvent
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. Turn
on the ultrasonic bath and sonicate the sample for 5 min.
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4. Decant the solvent into an Allihn tube and collect the filtrate in a small
vial. Force the solvent through the Allihn filter under positive nitrogen
pressure. This may be accomplished by connecting the nitrogen
cylinder to a glass "T/1 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 Allihr. tube.pressure is controlled »iih a
finger placed apinst the open arm of the "T." When the filtration has
been completed, close the vial tightly with a Teflon-lined screw cap,

j
5. Insofar as possible, all subsequent operations should be carried out

under yellow light.

8.3.2 Transfer a 3.0»m£ aliquot of the benzene extract to a weighed 30-mE beaker
and evaporate the solvent by gentle heating in a hood. Allow the beaker to
cool to room temperature and record its weight to the nearest milligram.
Calculate the number of milligrams of benzene-soluble material. Dissolve the
residue in a known volume of chloroform (see note below) and transfer an
appropriate 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 S mf of
chloroform and transfer the entire sample to the alumina.

8.3.3 Preparation of Columns

I. Weigh into separate 2-oz 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 until the materials are used.

2. Attach the chromatography column securely to a ring stand at a
convenient height to allow easy change of receiving bottles under the
column. Tamp down a 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 funnel and column lightly
so 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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3. Place a dean beaker under the column and add 130 mf of n-pentane to
the column. Add the first 5 to 6 m£ to the tides of the column with a
dropper BO that the alumina will not be disturbed. Using the atomizer
bulb with stopper, apply pressure at the top of the column, forcing the
solvent to flow through the alumina and driving out the entrapped air.
Continue transferring n-pentane to the column and pressurizing until all
air bubbles have been removed Close the stopcock, leaving ihc
n-pritane 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 n-pentane has been added. With • medicine
dropper filled with n-pentane, wash down any sOica gel that has not
fallen to the alumina. Carefully stir the silica gel (but not the alumina)
with the steel rod until all air bubbles have risen.

5. Drain the n-pentane to a level about 1.5 in. above the silica gel. Adjust
the volume of n-pentane in the beaker to 100 mC Pour n-pentane from
the beaker into the column until the solvent level is 3 to 4 in. below die
reservoir.

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 alumina 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 mC of n-pentane from the beaker into the
reservoir. Wrap the packed portion of the column with aluminum foil
to protect the sample compounds from photooxidation.

8.3.4 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 m£ 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 at first and then pour
slowly so that the column packing is not disturbed.
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2. Collect 15- to 20-m£ fractions it the bottom of the column in
numbered 2-oz bottles. About 45 to SO fractions will be collected.
Evaporate the solvent from the several collected fractions in a hood.
cover the bottles, and store them in a freezer until ready for the next
step

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 elution 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
should be used with all columns packed with that alumina.

4. In a typical analysis, the nine compounds will be eluted in the order as
listed in the table. Fluoranthene and benz(a)anthracene must be
completely separated since their ultraviolet absorption peaks occur at
the same wavelength, 287 nm.

8.3.5 Spectiophotometric Measurements

1. Remove a bottle containing a collected fraction from the freezer and
allow it to come to room temperature. With a Pasteur pipette, a !-m£
rubber bulb, and n-pentane as solvent, quantitatively transfer the
sample from the 2-oz bottle to a I-cm absorption cell. Rinse the bottle
several times with small amounts of n-pentane. Add n-pentane to the
cell to bring the volume up to the 3-m£ calibration mark and stir with'
the pipette.

2. Set the scan speed of the Gary 14 spectrophotorneter at 10A/sec and
the slit control at 25. With n-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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3. If any absorption peak is off-scale, place one of the neutral density
• acreens in the reference beam to lower both the baseline and the peak

and record the tpectrum again. If the peak is still off-scale, the lolution
must be diluted. Remove some of the solution from the cell with a
pipette until the level is at the 1.0-mE mark. Add n-pentane to bring the
level in the cell back to the 3.0-mf mark and mix Record the spectrum
of the diluted solution If neces.ar). make additional dilutions and
record the number (n) of dilution steps.

3

8.3.6 Analysis of Combined Fractions. After Kveral column separation! hive been
made and the absorption spectra 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-oz 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. >

Calibration and Standards

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.

9.1 Determination of Absorpttvities of the Individual Compounds. Transfer approximately
3 m£ of the 1 *tg'm£ standard solution of pyrene (Section 7.7) to a 1-cm absorption
cell. With n-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 I cm).

9.2 Determination of Recovery Factors. Transfer 0.5, 1.0, and 2.0 mC of the mixed
standard solution (Section 7.8) to 2-oz bottles containing 1.0 g of alumina. Proceed
with the analysis of these standards as directed in Section 8.3.2 and 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 avenge recovery factor, R, for each of the nine compounds by dividing
the amount of the compound taken by the amount found.
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10. Calculations

10.1 Calculation When Separation b Complete. When all of the compounds art 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.

- x l x Rx -- x 1.67

where :W * amount (in jig) of compound on filter.

A * absorbance (Section 8.3.5).

a « absorptivity (Section 9. 1 ).

D * volume (in m£) of n-pentane (normally 3.0 mfi) in which the column frac-
tion is dissolved for the absorbance measurement (Section 8.3.5). If this solu-
tion is dDuted, D « (S.O)"*1 where n « number of dilution steps.

R » recovery factor (Section 9.2).

V * total volume (in m£) of chloroform solution of sample (Section 8.3.2).

P « volume (in m£) of aliquot of chloroform solution added to alumina (Section
8.3.2).

1.67 « a correction for taking a 3.0-mE aliquot of the 5.0-mC benzene extract of
the filter (Section 8.3.2).

If a compound is found in more than one fraction, the term(y-x D) must be summed
for ill fractions in which that compound occurs.

10.2 Calculation when Separation is Not Complete. When the column separation is not
complete and two or more compounds are found in the tame 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 Is a set of several simultaneous linear equations. These equations can best be
solved by a suitably designed computer program.
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APPENDIX H

RESULTS OP TOEAL ORGANIC CARBON (TOC) AND CATION
EXCHANGE CAPACITY (CEC) ANALYSES
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USEPA - Region III
Inorganic QA Data Review
Case SAS 2329C/LA Clarke
Page l of 3

Case #/5ite ID: SAS 2329C/LA CLARKE
Sample Numbers: 3-130033-1; 3-130034-2; 3-130035-3;

3-130036-4; 3-130037-5; 3-88122-6;
3-88123-7

Site Manager: Ralph Shapot

Data Reviewer: Dianne S. Therry
Review Completed: 1 December 1986

INTRODUCTION";

The set of samples for SAS Case 2329C contained 7 soil 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 Functional Guidelines for Evaluating Inorganic Analyses
and the requirements specified in the SAS Request. All data have
been validated with regard to usability. The methods used by the
laboratory are a modification of TOC Method 505 from Standard
Methods for the Examination of Water and Wastewater, 15th edition
and CSC Method 57.2 from the American Society of Agromony • s
Methods of Soil Analysis. Part 2 using ammonium saturation
followed 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, % solids
were neither requested nor analyzed. Significant problems
affecting usability are associated with variability of TOC
replicates for sample #6. Problems associated with data
usability - are discussed 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 collected 3-5 June 1986. CEC was determined on
21 August 1986 and TOC was determined on 2-8 September 1986.

H-2
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USEPA - Region III
^ inorganic _U Data Review
— * —-fr- .- .. Case SAS 2329c/LA Clarke

Page 2 of 3

e

reported CEC results are based on lOg aliquot s of soil.
The method specifies use of 25g soil aliquot s rather than
lOg if the exchange capacity is very low, eg 3-5 meq/lOOg.
Results for samples fl, 3, 4, and 6 range from 0.1-1..7
meq/lOOg. Failure to reanalyze using larger sample volume,
which would reduce the detection 1 ini t, was not deemed
critical, as the method detection lizait specified in the SAS
Request is 1 ueq/lOOg.

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 »g/kg 62%±RSD, and has
been qualified as estimated (J) due to the apparent
non-homogeneity of the sample.
Other reported results represent the average of consecutive
duplicate analyses with a maximum RPD of ±10%, peff SAS
Request. For five of seven samples more than one pair of
analyses were required to obtain the desired precision, f For
comparison purposes, all available results for each sample
were averaged in the following table. Precision was
expressed as % RPD for duplicate results, and % RSD for 3'or
more results.
Sample f of

individual TOC. »q/kg % RPD or % RSD
. . analyses

4%•" ~

RS0

14* RSD
ifc* RSDt it>% RSD

jOjiiinqlrcapacity (CEC) and total organic carbon (TOC) for
^̂ ^̂ mSrmasm successfully analyzed. Areas of concern with

=r- —•="+ T.*Z?-. 'it—3~-t- fit, - _- - • • "include:

0 uncertainty regarding the effects of holding times for
CEC and TOC x

o variable results for TOC in sample #6
H-3 • •
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USEPA - Region III
Inorganic QA Data Review
Case SAS 2329C/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 questions or comments on this data review, please contact
Dianne Therry.

Enclosures

H-4
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med

-

high MATRIX RELATED COMMENTS

H'oTHTh Time
Calibration Blanks
Initial Calibration
Continuing Calibration
Preparation Blank
UULI f •HJItĈ fr*
Lab Control Sanplft
Lab Duplicate
Matrix 5pi :«

OK

.X

FYI ACTION COMMENTS

•£«_JjSwK3a£_ T'.-•**£.

Holdlno Tine
Calibration .Blanks
.initial Cilwratton
Continu 1 ng .Cal 1 brat 1 on
Prtoaratlbn'Bl ante

—tab Cont ro V Sanp It
Lab Duplicate

no ;
I



, tJ*A
X«*j£r»tftC Of fitt

fACUCt
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N/

of 75£ .and

fe/- .C5?/

u

XCf Zettrcltw&t «tf feetgrou&C corr*ccto&« appllvtfT fee fc _ •
If ftt. **rr»ctt»t_t â llt< Wfere _ •t alter atatrettee tif w 4«ta.

* »»t r*tulr*< >j c»o tract «t ttlt ttM
li
* If tk* rttalt la • »*3ut (rtattt ttaa er" *%ual te tfct
tf«t*ecin limit hit 2t«i tlan tbt e*&tt*ct retire* 4*t»ctt*m limit.
rt̂ rt cUt valut 1* >r*c3ttti <£.«.» {10]>« I»*icjtt tU etuljtlcml
•ttkW m»«< vlU f (f»t XCr/riaM M) w r (f»r fenaet}.

~ X»4te»tti tlcMat vu ftuljtH fer Kl »ot itttctM* t*̂ »rt wit* Us
4ct*eti*t limit valmt (e.g., IOV).

* ZWleatti a value eitltatti er »»t t«̂ ort»< *»t tt t%t yrtsaaea »f
l»ttiTtx*«e*. Izfl«&at*t7 Mtt t»clutf»l •« e*rt

• X^icttts valut tftt«rmtM< fcj K*the< »f *t*»Orl
* IWicacti ayikt »am^l« T«c»»»r7 Si
* iWittttt 4u>liciti aaaljiia ia »»t wit Via tMtrtl
* UKtj£«i tm« e*rr«lattM t«ffltl»*t f*t wttol »f tta»tfari *«<Iti*» ft*
Itn
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H.I. EN arrutn uMMTOty MMRW CM wru n.
MRPlE MRA6EREIT IFFICr - 3
M Nl 116 - fcEXMWUA, Vft 22313 I

MMLYSIS MTA

Ul «*: KTTMK OASCO I5SOCMTE5 IK. USE NO.

Ul SWPti Il.«. J2JO&a§_̂ ? " «C ttWRT «. 6? 3
ELEHENTS IKIfTlFIEC AND KASURD

BCDlTliflTIW: lPM__>/__ KDIUH __
MTRIIi »TC» ___ . JClCj7" ttlWE __ OTICR,

•f/L ir(H/kfiJrfry «ti|ht ICircJt ant)
^ — '

I. TOTAL WMKIC OWWK

iz. 'utinTiiOMicr MPACITV _~o mpo

tSOLIK

TS TO EN. STAKDMD KESULT UU.1FIEK ME
FUGS fft F«TROT£S EIPU1I1W
OF IXW FLfcSE HJST K EIWCH'

CMlUlbs
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U.S. m CWTUD UHR6TORV WOSRW ' PA UfTU W.
«mEWA«T OFFICE . . - 3
f,B Kl ill - ALIIIuraftIA, ¥A 22313 ^

ME
IKftSMflC IMLYS1S MTA HEH

UB tt*: HIT7IWt EWBCO USQCMTES HC. CASE m.

LA1 WrLEIMflC^S/ fiC KPORT «._-
ELD&XTS IKM72F1ED MD

ion */ mm__
IMTRIX: WTCft_-__ SCIl */ SLUTfiE____ BTKR.

^ . Miiht ttirdt

1. TffltlTSMIC

I. WTI» EICWWE CAfftCITY

ISOLIK

: FOR KKKTIKS K5UITS TO EN, STMMRJ KSULT UALIFIEK «£ USB
AS KFlie IK COSO N££. U-lTlBtt! FLWS » FDCTIDTES UPUIKIMB
CUTS ME EKOUMSei. KF1RIT1QK V SUCK FU6S RUST K E1MCIT
Affl DOTEAIE ttt COrat MK, KM-VEX.

CMOITS:

LAIJWWO:
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FOR* I

I1.S. EM COffMET lAMRATORy PR06RAH tM SAMPLE NO.
**|piC MMttEflElT OFFICE
f.O Bl US - ALEXAKM1A, VA'22313 -jĵ 3oo35- 3

MTE
INORSMIC MALffilS MTA KET

Ut MS: Hmnur EM5CC ASSOCIATES INC. CASEsavNo. _
Ul SAHPltt.i,. ffg_Q5 K KPWT «.

IKVTIFlEfi ARD SftSURO

COCEIfT?lfiTIO»i: IQH. NQJW ____
MTKU: NATEft ___ ._,_.._ SOIL „ . SLfflBE ____ 0THER

tfry

I. TOTAL ORGANIC CAfiWK

2. MTIW EICHAMEE MPACIH _ jP./

Z SOLIDS

F007K.TES: FK REPORTING K SUITS TO EPA, STMD4U RESULT WAUF2B3 ARE USE-
AS KFIE& ON COVER PA&E. UOITIONIU. FlttS OR FOOTVOTES EIPUUIKB
RESULTS ARE QCOURASE.. KFlRITIOh OF SUCH FLA0S HJST K EIMCH
MQ CORTADED ON COVER NK, -DKVES.
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FOR" I

U.S. PA MKTUTT LAMRATSR. PRQSUK EM lAtTlE NO.
WHPLE MNHKSEIT OFFICE .
P.O Kl Hi - ALE1AKK1A, VA 2313 J

INORGANIC ANALYSIS IA7A KET

Ul ttl€: HinMN 0BCQ ASSOCIATES 1C. CASE m.
&t w. ̂ ^
LAI SAIffLE I8.NB. ̂?fr̂  oS felA 1C REPORT ND. U3

EUHEXTS IKVTIFIEO AND

COCEKTRfiTlOli: IW.JU-
HATRIX: «TER SCILĴ  __ SLUBBE ____ . . OTfff.

•I/I *̂ M *"lf Mi|*it (Circl*

!. TDTfc ORSflMlC CAfilM

2. CATIttt EIDHAIE. CAPACITY ___L__7__rngQ//ft>?

1 SOUK A/4

FQOTXGTE.: FO? REPQP.7IKI KSULTS TD EN, STANDARD RESULT OUALIFIEK ARE USED
AS KFI*=& IN CWEK N£E. IHITieWl FlKS OR FOOTNOTES EIPtJINlRfi
CBJLTS til EKWWfia. KFINITION IF SB* FLASS BUST K E1HICIT
m COKTA1C3 K cosa PAK,

OKJTi:

Ul
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FORK I

U.S. EN CVTRACT UIORATORy PRDGfiAff EPA SAffU M.
ttWLE NANABEBENT OFFICE • ? . -
P.O 101 SIB - ALEXANDRIA, VA 22313 J -' A*.'5 7-i.

1NOR6ANIC ANALYSIS MTA KETi
Ul BARE: HITTNJUi EBASCO ASSOCIATES INC. CASE m.J/?S •*&$£•
a* w- .—i/d. __
LAB SAKPLf ».ND.-5g/YV ̂  f̂ /? BE WPORT ND.

IKNTIF1ED AND NEASlftEl

DKENTRATIOK: LCM HEDJUfl ____
MATRIX: WTER ____ SOIL ^ .„ .__SLUB5E ____ C7KR

•I/L i r / k tfry nti|ht ICircIt

I. TOTAL OR6WIC CARBQK ____ 3%

2. CATION EXCWHBE CAPACITY i(0>% rr&3//GCW

50LIK

FUTNCTES: FW REPORT1NS RESULTS TO EPA, CTANMR. RESULT 6UALIFIERS ARE USE.
AS KFIie:- ON CDVEK PA£E. ATDUIDWI FLAGS OR FOOTNOTES EXPUININS
RESULTS ARE EKQURAKB. KF1RIT10N OF SIDi FLAGS BUST K EXPLICIT
M CONTAINQ ON COVER PA6Ey 1DKVER.

tSWERTS:

1AI
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FORK I

«.S. EPA CONTRACT LWWATWY PRtftAfl 0A SAMPLE N0
IASPLE RARAfiEHENT OFFICE , ?
P.O 101 111 - ALEXANDRIA, VA .2313 3

ANALYSIS MTA JKH

Ut MIC: NITTHM EMSC. ASSOCIATES INC. CASE _
SOU NO. __ fit ___ / 2
Ul SAfPLE l*.m.Af,m ?<;£*># tt REPORT NO._JefL~

ELEMENTS IBEVTIFIED AND (CASURQ

COCEKTRftTIOK: W*_
MTRI1: WTER ____ S31L_1_.. SLUDSE ____ OT«R

Mifht (Circle «tt)

L TflTft. flftSAKIC CARKK __ 5

2. CATItt nCHRWE CAPACITY

FOOTXCTES: FOF. REPQ&TII. KW.TS 19 EN, STANMRI RESULT BMLIF1ERS ARE USED
AS KFiiet DR KVEB PAEE. UQITIDNIU. FLASS K FUTNOTES EXPUIN.NS
KSULTS ME EKDURA6O. iEFUITIOK OF SUN ftASS MUST K EXPLICIT
MB CONTA1JB tt COVE2 PAIE, MOMEVEt.

CBWOITS;

UIMMACE
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FOR!) I

U.S. EPA tttfTUCT .MORATORY pftQgKM
SARPlE NAKA6ERENT OFFICE
P.P Ml BIB - ALEXANDRIA, VA 22313

_
*~ INORGANIC ANALYSIS »TA SOT

L*B NAKE; HITTttlr EBASCO AS5X1ATES INC. CASE NO.
SOKNO. _4.T ___ - ,-..-. - —• - -—---. ---
LAI SAJfPU ».ND.4dtfli£jc& 899 K REPOHT

EEKDiTS IKkTIFIED AND HEASURES

MATM): WTEfi____ ". ..._„ SCIL___..." SLII5BE____ OTffiF..

u|/L if(«l/W)iJry wifht Uirclt on el

I. TOTAL QfiSAHIC CARBON ___j?J_3..

2. CATIOt. EXCWVE- CAfACITY ._.. lj_/ {
' ̂

FOOTtiETES: FOf. REP.ETHE RE5VLTS TO EPA, STAKWPJ RESULT AJALIFIERS ARE USED
AS KFIO OR COVEK PA£E. ADDITIONAL aASS OR FXTNOTES EIPU1N1KB
RESULTS API ENCOURASE.. KFINITIOh OF SlOi aAES HU5T IE EXPLICIT
MOT CONTA2NE. ON COVER PtfE, WEVER.

COWEKTS:
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