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13 INTRODUCTION

Groundvater monitoring sasples collected at the Delavare River
Plant by Geraghty & milier, Inc., were analyzed and tested for
specified compounds and parameters. The analyses and testing
wera ducted in dance vith EPA spproved or accepted
procedures [1,2).

2. SUMMARY

Table 1 shows the analyticsl results for the specified metal
analyses and Table 2 shows the applicable quality control data.
Table 3 shows the analytical results for the reguested chloride
analyses while Table 3 shows the applicable quality control data.
Tables 5-34 shows the analytical results for the specified organic
analyses. Figures 1-17 showvs the applicable chromsatograms for
the GCMS analysis for the specified organic analyses.

3. SAMPLING
The samples were collected at the Delaware River plant sites by

Geraghty & Miller, Inc. personnel. The samples received by ESC/
MRC for analysis arrived in U.S. EPA approved containers.

4. ANALYSES

4.1 METALS ANALYSRS

The analyses of the sasples for the _.pociuod metals vere performed
in accordance to U.S. EPA approved or accepted procedures [1].

. FILE 6OPY
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The analyses.of the samples for their chloride consent were per-
£ 4 in 4 to D.3. EPA spproved or accepted procedures
nj.

4.3 ORGANIC ANALYSES

Samples from the Delawvare River Plant were analyzed for benzalde-
hyde, benzyl chloride, bentyl alcohol, benzal chloride and Aroclor
1248. One liter and 0.01 liter samples were extracted using
methylone chloride and hexane, respectively and the resulting
l-mL extracts analyzed using capillary GC/EC and capillary CC/ms
analysis techniques. Table S summarizes the physical properties
and identifications of samples included in this study. Thirty-
five samples were extracted and analyzed with and without centri-
fugation in order to determine if the analyzes listed above (and
in particular Aroclor 1248) are associated with the pure water
phase or with the particulate/organic component of these samples.
Tables 6-14 summarize the capillary GC/EC analytical results for
centrifuged samples, Tables 15-23 summarise capillary GC/EC ana-
lytical results for uncentrifuged samples, Tables 24-32 summarize
the capillary GC/MS analytical results for centrifuged samples and
Tables 33-34 summarize capillary GC/MS analytical results for
selected uncentrifuged samples. Appendix A Figures 1-17, shows
all CCMS total ion and selected ion chromatograms frowm the anal-
ysis reported in Tables 24-34.

All high values of benzyl chloride and Aroclor 1248 appear to be
associated vith the particulats/organic component of the corre-
sponding sample and the benzaldehyde and benzyl alcohol sppear
to be primarily associated with the water portion of each sample.
¥o bensal chloride was detected in any sample analyzed.
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1. Methods for Chemical Analysis of Water and Vatars, U.5. EPA
$00/4-29-020, BMSL, Ciacinmati, Ohio, March 1979.

2. Draft rinal Report: Sampling and Analysis Procedures for
Screening of Industrial Effluents for Priority Pollutants
U.S. Environmental Protection Agency, Cincimnati, Ohie,
April 1977, 145 pp.
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TABLE 1. AMALYTICAL RESULTS FOR METALS ANALYSES OF DELAWARE RIVER PLANT SAMPLES, pg/ml
Analyte !;ili!i
_Sample 1D Calcium iron Sodius ___ Sample 1D alcium ron -
2-S 549 170 259 48-3 13.8 144 1.7
-3 120 2,120 88.3 49-1 617 128 304
23-8 962 832 3s1 49-2 150 115 168
41-8 74.8 1.26 52.3  50-1 509 161 3%
42-1 42.1 52.3 29.4 50-2 68.3 3.8 1
42-2 61.1 9.5 67.2 51-1 63.6 236 6.4
422 duplicate 63.4 88.4 91.8 51-2 73.0 72.1 100
42-3 65.7 149 177 51-3 72.9 70.3 376
43-1 .2 36.1 45.8 52-1 13.8 $7.1 33.8
432 37.2 57.9 69.2 52-2 5.3 374
44-1 273 527 236 53 23 2,660 9.9
4“-2 8.7 75.2 136 $3-1 126 356 9.3
45-1 43.8 64.1 $.0 S53-2 02.2 51.0 114
45-2 72.0 45.8 114 $3-2 duplicate 84.7 $3.1 12
46-1 15.0 18.0 32.1  54-) 7 3.2 2 10 126
44-2 73.7 25.7 143 54-2 105 182 133
47-1 7.6 9.8 27.8 55-1 12.5 27.0 .
47-2 196 872 138 55-2 73.2 264 138
48-1 1.2 x 10° 387 680 $5-2 duplicate 64.6 240 3
40-2 43.5 102 61.7 Blank 1.1 0.17 M
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TABLE 2. QUALITY COMTROL DATA YOR NETALS ANALYS!S
OF DELAWARE RIVER SAMPLES, yg/mlL

Calcium 88.6 100 (1]
Iron 71.4 68.0 108
Sodium 912 1,000 9

TABLE 3. ANALYTICAL RESULTS FOR CHLORIDE ANALYSIS
OF DELAWARE RIVER SAMPLES, ppm

" Sample ID Chloride concentration
2s 1.2 x 10
45 4.0 x 10
5s 5.3 x 10°

238 3.6 x 10*

41s 75

42-1 26.6

42-2 119

42-2 duplicate 135

42-3 297

43-1 34.0

43-2 61.5

44-1 2.6 x 10°

44-2 342

45-1 245

45-2 146

46-1 41.2

46-2 242

47-1 24.4

47-2 2.6 x 10¢

(continued)
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'TABLE 3 (contimmed)

jasple 1D thlozride concentration

48-1 6.0 x 10°
48-2 273
48-3 146
49-1 2.6 x 10°
49-2 518
$0-1 2.3 x 10°
$0-2 320
S1-1 $86
51-2 797
51-3 760
$2-1 41.0
52-2 207
$3-1 4.3 x 10°
$3-2 221
53-2 duplicate 318
54-1 6.1 x 10
54-2 715
55«1 88.8
$5-2 874
55-2 duplicate 988
Blank <7

TABLE 4. mlﬂ CONTROL DATA FOR CHLORIDE ANALYSIS
OF DELAWARE RIVER SAMPLES, ppe

ERA 8501 248 210 118

ERA 0501 234 218 107

ERA 9401 198 210 9%

ERA 3253 294 2 106
6
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TABLE 5. QUALITATIVE DESCRIPTION OF SAMPLES RECEIVED FROM THE DELAWARE RIVER PLANT

483.40618 March 7, 1983
W 1§

Soople 10 Nenirifoged | Wncentiifuged| pi | Sedimest | orgenic Layer Color | odor |

Q-1 2037 220 ’ ° None Srove Pone Closly
@2 2088 2120 ? Trace None Srown Nome Cleudy
@2, M. 9% an 4 Trace Wome Srem Nome Clonty
@) 20% u2y 1 - ane rey wme | clenty
o1 04 2109 .5 1 .S p tilter paper /L= Brown -t -
©-2 47 2110 6.5 |1 .S p fliter poper of 31~ Srowm - -
“w-1 2049 e ? Teece Nene Tellow (] Clouly
“-3 o an . Trece Nene Tellow Peul Clonly
[T 2068 e . vl Nene rovm e | Clealy
o2 2008 a7 ? »* Wone rom e Cioaly
®-1 2078 nae . . Wome Yollew [ Closr
“-2 e s 1 Troce Bone Tollew ene Choae
" w8 ne . Troce [ Yollew Sene Cloer
o3 2062 2108 ? o Wone o [ Clonly
L ) ne? e ? . Wone v e | clety
Y 0 me 1 » Bene wom e Cheuly
o3 0 ums . " ene [~ (= Chouly
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TABLE 5 (continued)

403.40618 March 7, 1983

m@ﬂ‘im;ﬂ_mw Solor m
[T 0 an . % Nome Srowm weme | clowsy
" 1004 un . o Wome rowm Bowe | Clowly
) ™m nn ] ° Nene Srown Wene | Clowly
-2 2070 un ? ° None Tellow Mese | Clesr
L D] 0 M H ° None Yellow ene Cleer
$-twater® | 2em ) . 0 Trace Colocless | Beme | Cloar
8-y 2008 un ’ . Trace Srom | ey

ot "9 a 3 o Wone Srom Sme | Clonty
-3 84 s . - Nene Yellow [ 5 Clonty
0 »% e ¢ | Watnen tilter of 1—]drem = »
n-2 5 an 8 |—1 motnen filter A——]Yellow - -
93 b, ) un s e | meme Yeldew Sme | Clowdy
"1 »0 ) S |1 Wetam filter of ¢/1——]Tellew - =
"3 o0 o) ¢ |1 Wataens fiter of 1=—]0rven » »
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483.40618

TABLE S5 (continued)

March 7, 1983

.5 m of sedinent ia 1-liter bottle.
€.7 om of sodineat in 1-1iter bettle.
4.0 @ of sotiment 1n 2-2iter bettle.

S = ot emelysed.

seple 1v Emm.—.ﬁﬁm! l pi__| Sediment | Orgenic tayer Coler Sdor__ @
-1 2006 2101 s " Wone Tellow one Clesr
-2 00 28 . . None Yellow roul Cleer
35-2 by 2082 2% . ° Mone Tellow [ Cleer
» 2058 nn . ° None Srom e | Clewty
[ ) 2000 20 [} ¢ Trace Wite Poud Clouly
» 2000 ayn s * Bene o Posl | Clesiy
e m 21% 1} o Bone Slack Sene Chenly
s wn 2% s Trace one Colorless | Some | Clesr
Sren sample w0 nes s " Trace Colerless | Buns Closr
75004 blamk o n» s ° Wone Colorloss | mene | cloor
Saaprocents eherscteristics of water leyer of sauple S1-2; 2090 is NAC § for the srganie phoos which §o 30N of
$1-3 3-1iter sasple.
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TABLE 6. I\ESULTS OF CAPILLARY GC/EC SCREENING ANALYSES OF CENTRIFUGED
FILTERED DELAWARE RIVER PLANT WATER SAMPLES

483.40618 March 7, 1983
a2
42-) 42-2 Owplicate| 42-) 431 -3
! Analysis N
Daalyte Method | 1.0.D. Concentrat )

3 chleride oc/ec s w® ™ » » » [
| — oc/ac s w ™ » ™ » »
faroerer 1200 oc/ee s » » » » as | a3
5

[~

Mmalyeis | edind

HnD-L Socovery (V)

~Donsene-dy oc/ec |10, 100 Y] ] “ (4] [ ) »
velme (1iter) - [ X1 e.0 (X (X}  § 3
[utract veluse tst) - ' 1 ) 3 1 3
Jowtract i) tacter - i ) 1 3 » »
fc etractson methed - w5y Jass [ame [ [ | me
 C— - Cloan [Closn [cClean [Clemn [Clom [Chemm

%1.0.9. © Limit of detoction in py/L, eavept vhare meted.
" o nene datected vith ¢ Gstection limit given by the L.0.D. value for coch ompound.
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TABLE 7.

RESULTS OF CAPILLARY GC/EC SCREENING AMALYSES OF CENTRIFUGED
OR FILTERED DELAWARE RIVER PLANT WATER SAMPLES !

483.40618 March 7, 1983
Saple Rentilizailen
-l I 44-2 45-) 45-2 -1 “-2
Ansalysis
_deaiyte method [ L0 rotien fpa/t)
) shleride oc/se $ <500 <500 » » » »
buul&hut ec/ec 13 <Se0 <S00 » » » -»
Jor 148 ac/ee s 17.8 .5 » » » -
[~
Mmalysis | odied

|.ln.ug|ug!!g!!g!! Bethod | (wg/t) Sacovery (\)

Clg-bensene-dy oc/ec w “ [ ™ o [ ™
[somwia votme (23ter) . s ou| eu| em]| ou] om
[motrent vedem ) - 1 1 1 2 ) X3
[ootrest &2 faster - ) 1 1 ) 1 X
jme estroction motned . e [an [oaws [ams |ams | e
|,_.‘. . - sirty [sirty [Clemn [Clom [Chem [Chem )

8.0.9. = linlt of Grtection in py/l, eucopt vhere aoted.
Ui © noas Gatacted vith & Getoction 1init given by the 1.0.0. velus for eoch empound.
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TABLE 8. RESULYS OF CAPILLARY GC/EC SCREENING ANALYSES OF CENTRIFUGED
OR FILTERED DELAWARE RIVER PLANT WATER SANPLES

483.40618 march 7, 1983
le ldentificotion
-3 9-2 40-) 40-2 “%-)
Anslysis .
Jponeg) chiorion oc/ac s w® - » » »
Joondel ehterise /e s » » ™ » »
laveclor 1200 oc/e s - » » »
Amount
Mmalysis | seted
- Sathed ] Secvesry (3)
Clg-bensene~-dy o«©</ee [ (0] ©Q » [ «
Seple velane (liter) - ear| om| ou] om] o
Jontroct vodems 6t - 1 1 1 1 1
[amtraet a2 saster - 1 1 1 1 1
|me mtrastion mothed - ™ w2 [0 [ | aem
{ommenta - Cleen [Clom [Cleen [Clon [Clem

9.5, © 1init of detoction in py/t. -

Bip o none Grtected with o Gatection 1init given by the L.0.9. valus for coch senpeund.
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TABLE 9.

RESULTS OF CAPILLARY GC/EC SCREENING ANALYSES OFf CENTRIFUCED
OR FILTERED DELAWARE RIVER PLANT WATER SANPLES

483.40618 March 7, 1983
Sonple identificotion
49-3 49-2 $0-1 $0-2
Mslysis .
oeiyte Bethed | L.0.D. Concentrat 3
2 chlorsde oc/ac s ™ ™) ™ »
e ocrac s ™ ™3 ™ -
Jor 1240 oc/8c 3 » » » »
mount
Malysis | stied
|_(pa/t) Secovery (§)
wac | 100 o ) ™ ™
[smple volame (11ter) - e om| sa]| om
|motrset voreme (at) - 1 ) 1 :
[ontraet 2 sucter - f ? ) 3
| e emtraction wetaes . 0 2004 W | e
— - Clem  |cloen [clom [cleem

8.0.5. © Linit of Gatection in po/t.
o pome drtested vith o detection Jiait given by the L.0.9. value for cach compomnd.
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TABLE 10. RESULTS OF CAPILLARY GC/EC SCREENING ANALYSES OF CENTRIFUGED
OR FILTERED DELAWARE RIVER PLANT WATER SAMPLES

483.40618 March 7, 1963
Sample umuEa!E
$1-2 $1-2
s1-1 water | Sie3 -
Analysis .
Anslyte Nethod L.0.9. Concentration (Pg/t)
b"‘"‘ chloride oc/sc s 50 6.9m10° | 10,5010 33.6a0
Il--l ehlocide ec/sc S w® » o <0
|areater 1200 oc/ae s % “ e ».
AUt
Analysis | otdee
Derrempts fpiking Compound | Wethed | (pe/t) Becovery ()

Clg-bansone-dy ec/sc 1e¢ ) 2 » -
Sample vodume (liter) - 9.0) .8 0.0) -
{tract wnime (at) - 1 s i .
[utract @a3 actor - 1 1 1 w
jme entroction method - w | wn | e 2
[ conpents - sirty | sirty | oirty Sisty

130, = Jinit of detection in py/l, eucept vhere meted.
S0 » nene Getocted vith a detection 1init given by the L.0.5. velue for coch compound.
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TABLE 11. RESULTS OF CAPILLARY GC/EC SCREENING ANALYSES OF CENTRIFUGED
OR FILTERED DELAWARE RIVER PLANT WATER SANPLES

483 .40618 March 7, 198)
Sauple [dentificotion
' $3-2
52-1 s2-2 3341 -2 licote
Anslysis a
Mnslyte Nethed | L.0.0. Concentration (pg/})
Bevay) chiocide ac/ac s w® L) <0 » »
chloride oc/ee s " 0 ™ »
Jor 1248 oc/ac s - - <0 ™ »
3
Mmalysis | sdded
| mouhed | (pa/a) __Becovery (V)
~bensene-dy oc/ee (100, 100 (Y] (%] " » “
P.h velum (Miter) - [ K1} 0.0 ] t (X}
[emtroct votme (at) - 1 1 1 1 1
Jamtroct @) Secter - 1 ) 1 1 1
fc cotrostion methed - 2083 2034 wse | m n

%.0.5. = Linit of dotoction in py/L. encept vhers noted.
B « aons dstectod vith o dutection liait given by the L.9.9. valus for sach conpound.
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TABLE 12. RESULTS OF CAPILLARY CC/EC SCREENING ANALYSES OF CENTRIFUGED
OR FILTERED DELAWARE RIVER PLANT WATER SAMPLES

483.40618 March 7, 1983
Sapie Tdentificetion
$5-2 e
s4-1 34-2 5-1 $3-2  [buplicete] Sumple
Mnalysis .
pnalyte Methed | 1.0.0 Concentrgtion (py/t)
[onayd entoriee oc/ue s e w® » » ™ [1.4010
chioride oc/ec s L3 L4 » » -» o
[areder 1200 oc/ec $ » w2 » » » «“e
; -
L Mnalysis | added
Dtaets Seihing Copownd | wothed | (py/t) Secovery (\)
Clg-bonsene-dy ec/ec (104, 10 L L » “ b 2
sSmple velwm (liter) - 1 1 0.0} (X (X o.
Sutreet vedume (al) - s 3 H 1 3 3
Smtrest @11 faxter - 0 10 1} ] 1 3
WE entrection Muthed - 28 o el 28 »e »n
Ommants - Clesn Sirty Cloen | Clom Cless | Siety

 %.9.0. ® Jinit of detection in po/L, sucept where moted.
» neae Getected with & datection Limit given by the £.0.9. valm for cech compound.
S = not melyeed.
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TABLE 13. RESULTS OF CAPILLARY CC/EC SCREENING ANALYSES OF CENTRIFUGED
OR FILTERED DELAWARE RIVER PLANT WATER SAMPLES

483.40618 March 7, 1983
Sample Identification
vield
2 s ss 3 as Slesk
Anslysis 2
Anslyte Nethod | L.0.D. Concentration (pe/t)
[pommy2 chioriae oc/ec s w®  |2.5 & 10"} <s00 » » -
Ituul chloride oc/zc H [ J <300 <300 » » »
Iareeter 1240 ec/ac s - 5.3 ™ » - »
Amount
aalysis | added
fertomte Spiking Compownd | Wethed | (g/L) Becovery (§)
~Densene-dy oc/8c 10 't « 2 ” s “
Sample velwme (1iter) - (X (X X X (X (X
[antracs. coteme (or) - 1 ) 2 2 ) )
Im @i} Tastor - 1 1 1 1 H 2
fime emtraction methed - 5 [0 |20 [2em [aew | aew
|¢-—u - Cleen |visty [dicty [Clomn [Chesn |[Chem
8.0.9. = 1ait of detection in py/L, encept vhere noted.
.. * none detected vith & detection limit given by the 1..0.0. velws for soch conpound.
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TABLE 14. RESULTS OF CAPILLARY GC/EC SCREENING ANALYSES OF CENTRIFUGED
OR FILTERED DELAWARE RIVER PLANT WATER SANPLES

483.40618 March 7, 1983
l Swpie_idntification
Method ¥ethod Nethod Nethed
| Blank | Slank | Slenk | Biemk
f Anslysas -
_Anajyte Method | L.O.D. Concentration t)
) ehloride ccrae s w’ w o w |
'.l-ol chloride ce/ec L] » » »
|arscior 1208 ocree s » » » -
[—3
4 Mnalysis | sdted
furroppts 3pjiing Conpownd | wethed | (pg/L} Segevery ()
~beaseme-dy o/ e @ - (] s
Sumple velwe (Miter) - (X1} (XY (X" (XY
lm volume (o) - 1 1 1 1]
[Butract @2 focter - 1 ) s 1}
[ emtraction metned - w2 lan [am | e
lu - Cleen Clean Cloen Clean

R.0.5. © Jinit of detection ba gyt
Pie = oo dutocted vith & detection limit ¢iven by the L.0.0. velue for coch sempownd.
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TABLE 15. RESULTS OF CAPILLARY GC/EC SCREENING ANALYSES OF DELAMARE
RIVER PLANT WATER SAMPLES CONTAINING SEDIMENT

483 .40618 March 7, 1983
Semple tdentifjcotion
22 a-) 9-2
@21 42-2  [Duplicate] €2-3 |Sedimemt
Analysis N
Analyte Rethed LO.D. Concentrotion (pgfl) |
Denayl ehloride oc/ec 1 'y - [ - - -
|sonser eterioe ccrae s - - - - - -
|arseder 1208 /e s n® - w ™ ™ »
Ameunt
“ analysis | stted
m&.m..#%w —_Secovery (})
Cly-bosaene-dy oc/uc (L - - - . - -
Saple velwme (liter) - (X} ".n .0 (¥ ] - -
volue (ad) - 1 1 1 1 1} 1)
&) fecter - N - - N . -
e emtraction Wethed - n» 16 an nm ne me
| coments -

8.0.5. © Malt pf dstection in py/t.

© aene detected vith o dutection linit given by the L.0.5. value for cach compound.

S = sot analysed.
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TABLE 16. RESULTS OF CAPILLARY GC/EC SCREENING ANALYSES OF DELAWARE

RIVER PLANT WATER SAMPLES CONTAINING SEDIMENT

483.40618 March 7. 1983
] smple Udentification
-1 -2 45-1 45-2 “-1 “-2
Anslysis
Anslyte Methed | L.0.0.° Concentration (pg/b)
Seneyl chloride oC/ue s me ™ ™ ™ " -
[penssl chreriae acree s ™ "™ “» " - -
'lncln 1200 L s 42.9 ) .6a10° w® - - ]
]
Amalysis | odded
Perropte Spiking Cospouwnd | Hethed L) Becovery (W)
Clg-bensene-d, oc/ee 10 - - - - - -
Sanple velwe (liter) - [X ] e.0n [ X ) 0.0 (X} [ X ]
Sutsact volwne (ul) - ] 1 1 1 ) 3
Sutrect 861 focter - - 1 - - - -
C entrection Nethed - 2120 nn 2216 ann 2 ns
| cvmmants . - )
%.0.0. = Limit of Getoction in py/L.

» nome detocted with a detection linit given by the L.0.9. value for cach compownd.

€un = not malysed.
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TABLE 17. RESULTS OF CAPILLARY GC/EC SCREENING ANALYSES OF DELAWARE
RIVER PLANT WATER SAMPLES CONTAINING SEDIMENT
483.40618 March 7, 1983
Saapie tdentification
47-1 47-2 48-1 49-2 -3
Analysis M
Ams)lyte Pethed | L.0.0. Concentration L)
1 chloride cerec s e [ " “» -
ehioride cc/ee s [y Y » - »
124 cc/ec s w® [ ] » [ ».9
Anownt
Anslysis | adind
L} Bethed | (pg/t) Recovery (§)
Clg-bensene-dy oc/uc 10t - - - - -
velume (Miter) - e.el (K1Y (XY (X w0
) - 1 1 3 1 2
[emtrect @il foctor . - . - - -
he entrection NMethed - an 100 n n n»
|coments -

.05, = linit of detection in py/L.
.. = meme datected with & detection limit given by the L.0.0. velue for cach conpownd.

S » not anelysed.
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TABLE 18. FKESULTS OF CAPILLARY GC/EC SCREENING ANALYSES OF DELAWARE
RIVER PLANT WATER SAMPLES CONTAINING SEDIMENT

483.40618 March 7. 1983
Ssaple ldentrficstson
9-1 492 $0-1 -2
Analysis .

Analyte Kethod L.0.0. Concentration
|lnul ehloride cc/ec s e »A A ™
llc-ul chloride o«c/ee ] L) “w [} [}
Areclor 12¢8 oc/uc s w® w ™ ™

mount

Analyeis | odided
{lerremste fpiting Compound | Nethed | (ve/b) Becovery (V)
Clg-benseme-d, ec/ec 10¢ - - - -
|Semple vedwme (1iter) - (X 1} (X} .0 (X}
Gutreet vodum {(ui) - 1 1 1 ]
|omtrect @11 facter . - - - -
MRt entroction Nethed - ann an an n»n
Commants -

5.0.0. = Mait of detection in py/l.
Pim + nome detected vith o detection Jimit gives by the 1.0.0. valwe for eoch compomnd.
“m oo ant amalysed.
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TABLE 19.

RIVER PLANT WATER SAMPLES CONTAINING SEDI1

FESULTS OF CAPILLARY GC/EC SCREENING ANALYSES OF DELAWARE
MENT

483.40618 March 7, 1983
Semple 1dentification
$1-2
St-1 Vater 5i-3
Anslysis N
Anslyte Nethod L.0.D. Concentration {pg/L)
Pensyl chleride oc/ee s -’ " "
Pensa) chloride -] 4 S " L) A
Arecler 1248 oc/ec ) 0.31210° |0.54n10¢ |¢.02n10°
Amount
Analysis | sdied
|_Bethed | (pg/t) __Becovery (V)
oc/ec 10 - - -
'-plo volme (1iter) - 0.010 0.010 0.016
[emtrocs vetume (at) - 1 1 1
l-tnn @il fecter . 100 100 1000
jc sotroction methed - wn [as [ ae
3
I-L = -drty
%.0.5. © Linlt of datection in py/L.

.I ® ast smslyned.
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TABLE 20. RESULTS OF CAPILLARY GC/EC SCREENING ANALYSES OF DELAWARE
RIVER PLANT WATER SAMPLES CONTAINING SEDIMENT
483.40618 March 7, 1983
Sample Identification
$3-1 $3-2 $3-2
$2-1 $2-2 ime _
Analysis
Anslyte Method | L.0.0.° Concentration (pg/t
Bensyl chloride ccrse s N "y ™Y Y -
Bensel chleride cc/re s - [y 'Y [ -
Areclor 1240 oc/ee S »® [ n » »
Amount
Mnelyeis | odded
te_Spih |_method | (ayt) Becovery (V)

Cly-bensene-d, oc/ec 10* . - - - -
Sample velwme (liter) - 0.0 0.0 - - [ X ]
Batrect velume (at) - 1 1 ] 1 1
Eatrect @) focter - - - - - -
B estraction Nethed - 2114 ms e ann n»
Comments -

4,000, * limit of detection i py/L. -

% = neme dotocted vith o detection dimit given by the L.0.0. velue for aach compound.

S © wot snelysed.
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TABLE 21. RESULTS OF CAPILLARY GC/EC SCREENING ANALYSES OF DELAWARE
RIVER PLANT WATER SAMPLES CONTAINING SEDIMENT

483.40618 March 7, 1983
Sample tdoatilication
s4-1 s4-2 $8-2 e
Sediment |Sediment $38-1 $8-2 Duplicote| Sample
Analysis
Anslyte method | L.0p.* Concentrotion (pe/L!
[oenayl chloride ce/ec s “® ™ ™ " - [
Denssl ehloride Gc/uc S L} L) L} ] L L)
Areclor 1240 [} ] 174 269 2.3 1.2 2.3 {872
mount
Mmalysis | osdded
Survegete Spiking Conpound | | _twagt) Secovery (})
Cly-bensene-dy oc/ec 1 - - - - - -
Sanple velwme (liter) - - - (X} (X} [ X ) (X )
Sutragt velwme (al) - 1 1 ) 1 3 b
Butrect @41 fecter - 1 1 - - - 000
WIC extraction Methed - 20% % 1na ns n» s
Cummonts -

| %,.0.57 = limit of datection in py/t.

Pua © not snelysed.
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TABLE 22. RESULTS OF CAPILLARY GC/EC SCREENING ANALYSES OF DELAWARE
RIVER PLANT WATER SAMPLES CONTAINING SEDIMENT
483.40618 March 7, 1983
ample ldentilicetion
Pield
28 [H ss 28 s [ 175
Analysis .
Amalyte Neihed 1.0.9. Concentrat s )
y) chioride ec/ec s ' “ [ ) - -
CSTHT Y o/ s “» - - - [ -
|arecror 1208 ec/uc s w®  [o.1emof | <o » » Troce
Anount
Amalysis | sdied
| Nethed | (pe/L)

Iy-bensene-d, oc/ee 0 - - . - . N
sample velwse (liter) - (X} (X} (X} (X (X} (X ]
|lnun volww (nt) - ] 1 : ) 3 ]
T - - 100 - - - -
ln entraction Methed - un 2108 an n» nx nn
|MI -

9..0.5. = Jinit of detection in py/L, encept vhare moted.
N o neme datocted vith & detection Linit given by the L.0.D. value for cach Compound.

S = not emalysed.
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TABLE 2). RESULTS OF CAPILLARY GC/EC SCREENING ANALYSES OF DELAWARE
RIVER PLANT WATER SAMPLES CONTAINING SEDIMENT

48).40618 March 7, 1983
Sasple tdentification ]
Nethod | Method |
Slank Slank i
Analysis .
Malyte Wethed | L 0.8 Concentration (pg/t)
Densyl chloride ec/ec s Y 7Y
Sensal chloride ec/zc S L) "
i Meclor 1268 oc/ac s »’ ™
~ 3
- Aalysis | odded
Surropts Spiting Compound | Methed | (pg/l) Secovery (3)
Clgbensene-dy cc/ec 104 - -
Sample velww (liter) . 0.010 0.0¢
Sxtract volwse (ul) - ] 1
Sutract 041 focter - - -
WG entvection Methed - n» ne
Comments -

8.0.0. = 1init of detection in py/L.
= peme detested vith & detection lh}t given by the L.0.D. valwe for soch cumpoumnd.
S o ot anslysed.
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TABLE 24.

RESULTS OF CAPILLARY GC/MS ANALYSES OF CENTRIFUGED
OR FILTERED DELAWARE

RIVER PLANT WATER SAMPLES

403.40618 March 7, 1983
== | le_ldentificoation
l -
@2-] 42-2 Ouplicete| 42-3 43+ 9-2
Analysis
Analyte Rethod L009.* sncentration (pg/L)
loenaaidehyde cerme 1 w® ™3 ™ » .2 1.0
Bonsyl ehloride ec/ms [ ] [ w [ » 0.9 9.0
1 aleshel oc/m 2 " w » » .2 «
e o . » ~ » » on]| own
[aescier 1208 o -t - - - ™ ™
Amount
Analysis | sdind

ferveqste Spiking Compound | Methed | (ug/L) _Secovery (§)
Phonol-dy oc/ms 100, 100 2 1 £ 3 » L) -
2-Ch-pheanli-dy oc/ms  |1e°, 100 s2 ? ©Q 2 ” s
1,2-Clg-bonsene-4g wx/m (10, 109 » n “ 33 ”» "
Pyronr-dyo «cns 104, 100 » 10 1 [ » [ ]
Chryowne-4,2 s 104, 100 ” ” 2% @ [ ] 209
MC Bxtrection Nethed - - 2087 2083 b ] 0% 6 »0
]s-h wol. Gatracted (L) - - (X} (X (X .0 3 1

8.0.0. = liait of detection ia py/L, eucept where hoted.
o aone detected vith o detection 1imit given by the 1L.0.0. value for cach compound.

€un © wot smslyred.

MONS 022556




[ £ 4

TABLE 25.

RESULTS OF CAPILLARY GC/MS ANALYSES OF CENTR I FUGED
OR FILTERED DELAWARE RIVER PLANT WATER SAMPLES

48).40618 March 7, 1983
i Saapie tdentification
| ]
| -1 I a“-2 i as-1 as-2 “-1 “-2
Analysis .
Anslyte Nethod LOD Concentrotion {pe/b)
oc/ms " 1.0 %100 103 w® » @1 «@.?
| — oc/me . - "~ ™ » wn]| own
jvenayl aleohel oc/ws n Lintefesniod w » .1 .2
Sonse) chleride oc/m . w o » » an] w0
lor 1248 wm - e - ™ » - »
Amount
Anslysis | added
te Spik | Methed | (pa/l) Becovery ()
Phonel-dy ac/ns 100 " n n " 12 ”
-Cl-phemal-d, «/ms 10 “ 1] 7] [ ] “ ]
1,3-Clg-bensane-dy o/ 10 on “ 3] ne ” 12
ryTens-Gye o/ "' o ”* ”» 0y 1> ] ns
Chrpoens-4,, ac/ms 10t 23 n 1 14 12 b+ ]
WBC Bxtrectien Nethed . - 2089 70 2088 86 E
Saple Yol. Bxtrected (L) . - (X (X (X LX) on (X}

%.0.0. © linit of drtection in /L, eucept vhere noted.
® pame detected vith o drtection 1imit given by the L.0.0. value for coch conpound.

S = wet welysed.
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TABLE 26.

RESULTS OF CAPILLARY GC/MS ANALYSES OF CENTRIFUGED
OR FILTERED DELAWARE RIVER PLANT WATER SAMPLES

48).40618 March 7, 1981
l anple 1dentification
I e -2 -1 “-2 'S}
Analysis .
Ansliyte Nethed LO.D. Concentration L)

P, ocns 1 w® w ™ 2 0.2
Penayl chloride oc/ms [ w " "w <9.8 <9.00
Benay) alcehe) cc/ms 2 w w » $.2 w10 2.0
Pensal chloride cc/m ) - » - 0.4 .08
iarocior 1200 oo/ - 'y “ - - -

Amownt

Anslysis | edded

te gpih Nethod L _Secovery (§)
-y oS 10! 19 24 1 » "
J2-c1-phenei-4, ocns 108 Iy " ) " »
1,2-Cly-bensene-dy /s 10t 7 13 1] [} )
Pyvene-dy9 ° e/ 104 R 103 » ] [ ]
Chryoene-d,, oS 10° us » 2 - »
Entraction Nethed - - 2063 2062 87 088 008
‘g-n wol. Eatracted (L) . - . X va (X (X

8.0.5. * Linit of detection in po/L. encept where woted.
Ao ¢ nene detected vith & detection limit given by the 1.0.5. velue for cach compound.

S = ast amalysed.
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TABLE 27. RESULTS OF CAPILLARY GC/MS ANALYSES OF CENTRIFUGED
OR FILTERED DELAWARE RIVER PLANT WATER SAMPLES

48).40618 March 7, 1983

Sample identifjcatjen
91 -2 $0-1 $0-2
Analysis .

Anslyte Rethed L.0.0. Concentration (pg/t)
—— oc/ms " w® w » ™
[pesays ehrorice oc/ns . w0 w w »
peseyl siconal e n » ™ » »
I.-l chloride oc/ms ] [ ] » » »
lnlu 120 cc/m - - " ™ -

Amount
Anslysis | added
Nethod | (pgyt)
Phonel-dy oc/ms 10t ™ 1 n L
|2-cs-pronet-a, o 100 " “ - n
1,2-Clp-bensene-dy o</ 10 7 82 [F3) 1e
[ Pyvenn-dye oc/ms 10¢ » ] 12¢ 1
Chryoene-dyy cche 10 1 1] 113 197 12
RC Batrection Nethed - - 3 ™4 »m %
[sSamwle vel. Butrected (1) - - v osm| oem] om

8.0, = Lmit of detection in py/t.
% © nens dutocted with & detection limit given by the 1.0.0. velue for eoch conpound.
an = aot anelyned.
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TABLE 28.

RESULTS OF CAPILLARY GC/MS ANALYSES OF CENTRIFUGED
OR FILTERED DELAWARE RIVER PLANT WATER SAMPLES

483.40618 March 7, 1983
le_tdentification
$1-2 $8-2
S$i-1 Vater $1-) [ 3
Analysis

Anslyte Method [1.0.0.° Concentration (pg/i) pofed
Idehyde ce/ms " $6x10°06.0x 10%|5.6 n 10° 1.0 » 30%
Pensy) chloride cc/ns [ %2 4.9 % 10°)2.3 x 10¢ 1.2 0 18®
pensy) slconel ce/ms 2 1.2 2 10%[5.0 x 10%}2.¢ = 10¢ 1.3 8 108

) chierids ac/ns . w® 0 ) ™~
lor 1268 oc/ms 3000 - - ] 1.0 3 M9

Amount
Analysis | adind
e Wethod | {wg/L) Secovery (V)

iedy o 2 us n -

-C1-phonel-d, oc/ns 1] ” 192 .

1,2-Clg-bomaene-dy oc/ms “ " L} -

Pyvene-dyo oc/ms % (3] ") -

[Chepdene-dyy oc/ms » 7 n -

[mc Bmtrastion Methed - - 007 200 2008 0%

[sempde va1. Eatrected (1) - - .0 *.n 0.0 -

%.0.5. © Linit of detoction in py/L (or py/al for 51-2-08G), encept vhere noted.
N + nens Gatocted with o detection 1init given by the L.0.9. value for cach conpound.

S o oot anelyned.
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TABLE 29.

RESULTS OF CAPILLARY GC/MS ANALYSES OF CENTRIFUCED
OR FILTERED DELAWARE RIVER PLANT WATER SAMPLES

483.40618 March 7, 1963
Sample 1dentification
[ $3-2
s2-1 s2-2 l $3-1 33-2  |owplicate
Anelysis .

__Ansjyte Nethod | L.OD Concenteation {pa/t)
lmnlhm cc/ms 1 n® " "’ ) »
[Beneyl chioride ce/ms . ™ w 12| «wee| w
lh-yl olcohel oc/ns 22 w » s.7210% @ »
[penser extorsen o/ . ™ ™ ™ on| w»
Ilntlu 126 /s - e [ ™ » "

Amount

Analysis | odied

|_(wa/b) Secovery (V)
Phonol-dy oc/ms (104, 100 H n 3] L] ]
2-Cl-phanel -dy oc/ms  [10%, 100 s2 - n ” [
1,2-Clg-bensene-d, oS |10t 108 1] - n 7 *
|ryrene-4,0 oc/ms {10, 100 1] * 1 o u
{Cryeene-6,4 oc/m 100, 100 s . 24 3.7 18
1BC Batrection Nethed - - 2083 2034 2050 205 2
{savple vel. Bxtrected (1) - - (X (X 3 Y (XY

8.0.0. © liait of detection in py/L. emcopt vinre noted.

S = wot saslreed.

neae detected vith a detection 1liait given by the L.0.9. value for coch compound.
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TABLE 30. RESULTS OF CAPILLARY GC/MS ANALYSES OF CENTRIFUGED
OR FILTERED DELAWARE RIVER PLANT WATER SAMPLES

483.40618 March 7, 198)
| } Seeple ldenttliication
I ! 382 e
' s4-1 542 l 3%-1 l $5-2  [duplicote]| Semple
l Analysis l
Ansiyte | Wethed L OD " Concontrotion (pg/t)
linulhm Gms e taxaeti o w oW |L2s10
bnnyl chloride ce/ms ] <400 w | o w » ‘1630
|u-y| slcohol cc/ms 2 4.8 %00t 30 128100 w w [e.2m 10
| oc/ms . 00 w - - ™ -
farscior 1260 owcms | e » » -* - m [
Amount
Analysis | abind

uryogety Spiking Conpound | Nethod | (pg/t) Becovery (})
Phanel-dy s 100, 100 - “ 18 »n n »
2-Cle-phensi-d o/ 104, 100 128 104 “ 111 “ ”
1.2-Cly-bensene-dy o/ 10%, 100 102 7 ” 8 [ ) ”
Pyeone-dyy oc/m |00, 100 [ " " ) ” »
Chryoene-dyy o  [10%, 100 | 103 Y s 1”3 » n
[ Butrection metned - - 2008 2009 2008 00 2082 20
|sempte woi. mmtrecred 1) - - ) 1 0| eun| eu] om

§ 0.0, * 1init of detoction in py/t. eucept vhere moted.
Dy & mene @etected vith 5 detection Limit given by the 1.0.0. valuw for coch conpound.
S not snelyaed.
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TABLE 31.

RESULTS OF CAPILLARY GC/MS ANALYSES OF CENTRIFUGED
OR FILTERED DELAWARE RIVER PLANT WATER SANPLES

483.40618 March 7, 1983
emple ldentification
iele
28 4 s 238 “us lenk
Anolysis
_dsslyte Wethod | 1.00.° encentration (pe/t)
"S- ccrms 1 w0 [saniotfienie] m ™ ™
1 chloride oc/ns [} » 198100 w » » »
) oc/m n w saithasie] » - »
joonsa1 chiorioe oc/ms . o |« ™ » » -
arocior 1200 ac/m - ™ ™ - - - ™
| 13
Anelysis | added
te Spi Bethod | (pg/L) Becovery (})
~dy ec/ns 10 ns » 1 » ] ]
[2-c1-sheme1-¢, ocns 10 20 | » n 102 » ™
Js.2-c1e-benseme-a, «<m 10 @w?r | n u - - »
ryvene-a, cm 10° e | 10 n ”" »
e < 1* “ws | % “ »n “ »
jmc extroction methed - - 238 wms |am [wm |wm
[semple vo1. emtracted (1) . . own ) .0 " | om

€.0.0. © Linit of detection in po/l, eacept vhere moted.

By = nene detected vith o drtection Jinit given by the 1.0.0. velue for soch compound.

S = ot smalysed.
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TABLE 32. RESULTS OF CAPILLARY GC/MS ANALYSES OF CENTRIFUGED
OR FILTERED DELAWARE RIVER PLANT WATER SAMPLES

481.40618 March 7, 1983
aspie Tdentalication
Method Method Nethod Pethod
Blank Blank Slank Blank
Malysis
Anslyte methed | L.0.0.° oncentration (pe/t)

lmlam cc/ms " w® w ™ o
foenert chlorioe oc/ns . ™ w » »
Fu-'l slcohol oc/ns 2 [ J »o » o

i foensal chlocie oc/ms . ™ w » ™

i Jarseier 1200 ocms - '’ ™ ™ ™

' - mownt

[ Amalysis | odded

Surrogete tplhing Compownd | Wethed | {p/L) Secovery (\)
Phonel-&y oc/ms 10 15 » » 1
2-Ch-phenel-d, o/ 100 ™) %) 1 N
1,3-Clg-bensene-d, oc/ms 10 ” [ ] 108
Pyrens-dy oc/ms (1 » 9 nm ”
Cwrysene-dyy w/m 100 n 2 m ]
G Bxtraction Methed - - 2082 o 2 900
|s-u vol. Mutrected (L) - - .0 0 ) .0

%,.0.9. © limit of detection in py/L. -
Do = nene detected vith & detection linit given by the L.0.5. value for sach capond.

S0 = not amelyeed.
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TABLE 33. RESULTS OF CAPILLARY GC/MS ANALYSES OF SELECTED DELAWARE
RIVER PLANT WATER SAMPLES CONTAINING SEDIMENT

483.40618 March 7, 1983
' - _ Sample t1dentsficotion
; ) st-2 I orem
: | Si-t I Vater I Si-) 4 Sample
Analysss .

Analyte Rethod LOD Concentration {pg/t)
Sesasldedyde oems (13 €9 10°08 1 n 10716 4 % 194 5.9 » 10%10.3 & 10°
Densy) chleride oc/ns ] 16 n10°64n 201 S ms0N2.7 n 10%2.0 & 20
joensy) alcohel ce/ms 2 16 x10°[0 8 % 20%4 9 x 10%2.9 n 10%2.9 5 309
Benasd chleride oc/ms . w® "o w w  [s.9510
Areclor 1248 oc/ms 310 »» seni10deanioly w 2.3 5 108

Amount

Anaiysis | edded
rm&m;_mm | (og/t) Secovery (V)
Phenel-d, oc/ns 10¢ 18 [} n [ .
21-Cl-phamel-d oc/ms 10° 0 * 3] % -
1,2-Clg-bensene-d, oc/ms 10 192 s b7 ] 1] -
ryvome-dyo oc/ns 10¢ [ ] ” 1] [ )] .
Chrysone-dy; oc/ms 10 . .- n ] -
MAC Entrection Nethed - - 207 ne e nes e
Semple Vol. Sxtracted (L) - - 9.0 9.0 .0 0.01 0.0

%1.0.0. = Limit of drtection is py/L.
%0 © ame Grtected vith o detection Himit given by the L.0.5. velue for cach compound.
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TABLE 34.

RESULTS OF CAPILLARY GC/MS ANALYSES Of SELECTED

DELAWARE RIVER PLANT SEDIMENT SAMPLES

483.40618 March 7, 1983
Seeple Identsfication
$3-3 sa-1
Sediment |Sediment
Analysis
Anslyte method | 100" Concentration” (pg/t
Bensaldehyde werms 1 ’20 w®
Bensyl chleride oc/ms ! [] wo w
Sensyl alcohol ce/ms 22 (BN ]
Bensal ehloride cc/ns (3 wn ]
Arsclee 1240 oc/m 300 ¢ »
Amount
Amalysis | added
te Spiking C Wethod | {pg/L) Becovery (\)

Phenol-dy cc/ms 104 » 1
2-Cl-phenel-d, GC/ns 10 3 i)
1,2-Clg-bensene-dy w/ms 10 73 ®
Pyrene-dyy oc/ws 1t 130 ”
Chrysone-dyy o/ 10! 159 »
¢ Sxtroctien Nethed - . 2078 b
[sompte voi. wxtractes (1) - - - -

%.0.0. = lalt of detoction in po/L.
e o none datected with & detection Llinit given by the L.0.5. value for cach compound.
Ccontontrotions calculated sssuming 0.91 L somple velume.

S » wot smalysed.
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A single sample labeled “Sample Point 51-2, 2-3-83" was received
for the analysis of 2,3,7,8-tetrachlorodibenzo-p-dioxin (2379-
TCDD) and 2,3,7,8-tetrachlorodikenzofuran (2378-TCDF). The sam-
ple had been aasigned MRC log number 1-83-02-04-04.

7The sample that was analyzed consiated of the bottom layer of a
two phase sample. This layer was a dark organic layer with a very
distinctive odor. The analysis of this layer proved to be quite
a challenge. 7This is due to the significant amount of aromatics
which were present. These compounds either eluted the TCDD and
TCDF off the clean up column used to retain them in the clean up
procedures or were so similar to TCDD and TCDF that they inter-
fered in the final analysis.

The analyses were finally carried out by taking 1 gram of the lower
layer organic and dissolving this in 100 mL of petroieum ether.

One mL aliquots of this dilution were used for the sarple, repli-
cate, low spike (1 ppm) and high spike (19 ppm). All aliguots
were spiked with '7C,,-2370-TCDD and >7C1.-2378-TCDF to serve as
surrogates in the quantitative analyses.

These i mL aliquots were diluted with 40 mL of petroleum ether and
then repeatedly partitioned against 30 mL portions of concentrated
sulfuric acid until the sulfuric acid did not change color. After
the sulfuric acid washes were completed the petroleus ether was
partitioned against 50 mL of organic free water and then dried
m: anhydrous sodium sulfate. The samples were then passed
through a multistage column consisting of (top to bottom) 2 grams
of silica, 4 grams of 40\ concentrated sulfuric acid on silica,
one gram of silica, 2 grams of 36% XOM on silica and finally one
gram of silica. This column was then flushed with an additional
S0 maL of hexane with the entire effluent passing onto a Voela B
alumina column which retained the 2,3,7,8-7CDD. The Woelm column
was . eluted with 10 mL of 2\ CEiCla/hexane to elute PCBs and other
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potential intarferences and this f{raction was discarded. This
column was then eluted with 1% mL of S08 CH,yCl,/hexane which was
collected and concentrated to 50 mlL and submitted for GC/MS
analysis.

The GC/MS analyses were carried out on a Hewlett Packard 5985B
GC/Ms system. The gas chromatographic analyses were performed
on a 30 meter DB-S capillary column with the mass spectrometer
operating in the selected ion monitoring mode. Quantitation was
achieved by ratioing the observed amount of 2378-7CDD or 2379~
TCOF to the isotopically labeled surrogates.

Table 1 shows the results of the analysis for 2378-TCDD. Table 2
shows the results for the analysis of 2)78-TCDF. Note that in
Table 2 the low and high spike values are comparable to the sam-
ple and replicate. This results from the fact that the spike
levels vere too low to be observed. The total amount of TCDFs
ptesent in one of the samples is also shown in Table 2. Figure 2
illustrates the actual ion traces showing that at least twvelve
TCDFs were present. Note that there are )9 possible tetrachloro-
dibenzofurans. It is possible that other TCDFs coelute with the
2)79-7CDF and therefore the result given in Table 2 should be
viewed as the maximum amount of 2378-TCDF which could be present.
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TABLE 1. AMALYSIS OF "SAMPLE POINT S51-2°

FOR 2378-7CDD
137g§:CDD
Sample found
Sample point 51-2 ND*
Sample point 51-2 (Rep) ND
Sample point 51-2 (Spike) .86
Sample point 51-2 (Spike) 11.7
Methocd Blank ND
Method Detection limit 0.10

PP®™
2378-TCDD
added

.96
9.6

ND = none detected at the method cdetection lirit
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TABLE 2.  ANALYSIS OF "SAMPLE POINT 51-2°

FOR 2378-TCDF

2)7':!::605' ﬂgg
Sample _found added
Sample point S1-2 60 -
Sample point 51-2 (Rep) 92 -
Sample point 51-2 (Spike) 469 1.4
Sample poirt S51-2 (Spike) S8 by
Method Blank ND* -
Method Detection Limit 0.10

*ND = none detected at the method detection limit

prm
Sanple Total 7CDFs
Sanple point 51-2 (Rep) 382
->
HONS
4
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