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ntCTODOCTIOH

Two water samples were received from the Delaware Ktvmx plant for 
analysis of their possible Aroclor (PCS) and 2,3,7,1-tatraehloro- 
dibensofuran (2,3,7,1-TCDr) concentrations. Two additional sam­
ples, one water and one sludge were received for the analysis of 
their possible metal concentrations by Ion coupled plasms (1CP) 
spectrosonic analyses. The analytical results are shown in this 
report. Section one describes the TCDF enalyses, section 2 the 
PCS enalyses and section 3 the metal analyses.
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taCTIOM 1 - AMALYTI CAlt_ BIBPLTB POH 2.3.7.1 TCOP AHALYHI

Wittr lupin fro* tin Dtlivtr* liver ritot war* received for the 
analysis of 2,J,7,0-t*trachlorodib*nsofuran (2,3,7,8-TCDP). Th* 
•*j^t*t w*r* lab*l*d "PDA Wall* mad "PDA Blank riaid water'. Th* 
samples w*r* assigned Loo number 1*14-02-29-01.

Samples war* prepared by emptying th* on* 11tar bottl* of watar 
into a aaparatory funnal. Th* bottl* la rlnsad with 40 mL of 
methylene chlorid* (CH» Cl*) and this la addad to th* aaparatory 
funnal which la than ahakan to extract th* Tcor'a Into th* CH»cia. 
Tha CH,C1* la removed and aavad and two additional CHaCl* axtrac­
tion* ar* nad* of th* watar and combined with tha original CH*C1* 
•xtract. Thi* axtract containad a conaidarabla amount of benzyl 
alcohol and b*nzald*hyd*. Thaa* cobpound* war* raaovad by solvent 
exchanging th* CHaCla to IS aL methanol. Tha methanol was ex­
tracted three tinea with 10 aL portions of hexane and these hexane 
fraction* war* combined and partion*d against SO ml of water 
followed by 100 mL of concentrated sulfuric acid. Th* hexan* 
layer was dried over anyhydrous sodium sulfate and concentrated to 
2 aL.

The concentrate was applied to tha top of a multiphase column 
containing (top to bottom) 2 g of silica, 4 g of silica plus 40% 
sulfuric acid, l g of silica, 2 g of silica plus 96% potassium 
hydroxide and finally 1 g of silica. Tha column was eluted with 
SO mL of hexan* with th* eluant going directly onto a column con­
taining 2.5 grams of Woelm basic alumina. This column was first 
alutad with 10 mL of 2% CHiCli/hexan* to remove PCI’s and this 
fraction was discarded. Th* column was then eluted with IS mL of 
50% CHaCl»/hexaae and this fraction was saved and concentrated to 
10 wL in a keeper of dodecane and submitted for GC/MS analysis.

The OC/MS analysis was carried out on a Hewlett Packard 5985B 
OC/kl system with the gas chromatorgraphic separations on a 60 mater 
SP-2990 capillary coluui. The mass spectrotwter was operated in

2
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the selected ion monitoring node following ions characteristic of 
th« TCDf'• and the surrogates that were used.

Quantitation wae achieved by ratioing the amount of 237$-TCDr in 
the sample to the amount of 1*Ci*-237l-TCDP which had been added 
to the water at the very outset of the extraction procedure. This 
isotoplcally labeled surrogate provides for accurate quantitation 
even though the actual recovery of the TCOf's can be quite variable.

The results of the analyses are shown in Table 1. Included in the 
table are the results from the spiking studies in which native 
(non-isotopically labeled) TCDF was added to the samples.

3
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ANALYSIS OS MATIN SAMPLES
rON 2,3,7,1-TCTAACHLQNODXBENZO fVRAN

Staple

ppt
237S-TCOF

found

ppt
2378-TCDF

added

PDA Nell 92 -

fr>A Nell (Rep) 100 -

PDA Nell (Spike) 12S 25

PDA Bltnk Field Neter HD* -

PDA Bitnk Field Neter (Spike) 2.3 2.5

D a J Hater Lab Blank ND -

Method Detection Limit 1

•NO - none detected et the Method Detection Limit

4
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WCTIOH )

TITLEI ZCP-AEf AHALYSIS Or DELAWARE RIVER SAMPLES 

DATEi 9 MARCH *4

RECORD NUMBER* 1-64-02-29-0)

PROJECT NUMBER* 464.409)1

NOTEBOOK REFERENCE* MONSANTO 244.3927

TITLE* ICP-AES ANALYSIS OF DELAWARE RIVER HATER SAMPLES

BACKGROUND

Two water samples we re received from Delaware river for a trace 
metal SCAN BY ICP-AES. THE TWO SAMPLES RECEIVED WERE LADLED*
PDA WELL AND PDA SLUDGE.

PROCEDURE*

100ML OF EACH SAMPLE WAS DIGESTED WITH HOT HN03 AS OUTLINED IN* 
EPA METHODS FOR CHEMICAL ANALYSIS OF WATER AND WASTES 
PART 4.1.3 TOTAL RECOVERABLE METALS

AFTER DIOESTtON. THE TREATED SAMPLE WAS RETURtCD TO ITS ORIGINAL 
VOLUME.

INSTRUMENTAL METHOD*

T>C OIOCSTS AND BLAMC HERE ANALYSED BY ICP-AES USING DIRECT
ASPIRATION.

5
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ANALYTICAL RESULTS!

TABLE «1 (VALUES IN PPm

PDA WELL PDA SLUDOC

AL 52 956
B <0.5 <0.5

BA 0.5 1.0
K <0.5 <0.5
CA *8 B7
CD <0.5 <0.5
CC» <0.5 0.9
CT <0.5 <0.5
CU <0.5 <0.5
FE *10 2250
HO *9 135
fW 38 71
no <0.5 <0.5
N| 0.9 4.0
PB <0.5 <0.5
SN 1. 1 2.1
TI <0.5 <0.5
V 0.5 1.9

IN 4.6 7.2

TABLE #2
RESULTS OF STANDARD REFERENCE MATERIAL ANALYSIS 
ELEMENT( X OF TRUE VALUE AS DETERMINED BY ANALYSIS)

BCC93X) 
CUC95X) 
NI (1021) 
2NC105X)

DISCUSSION OF RESULTS

ALC104X) 
CD(I07X) 
FE(95X)
psnosx)

BUI5X) 
C0(102X) 
rM(9«x> 
TI(12IX)

BA(9JX) 
CR(96X > 
M0(I33X> 
V(102X)

BOTH SAWLEBtPDA ICLL AM) PDA SLUDOC) CONTADCD SIONIFICANTLY 
HIOH CONCENTRATIONS OP IRON, HA0NES1UH. MANQAFCSE AND ZINC.
DUE TO THE SPECTRAL INTERFERENCES OOCRATED BY T>C HIOH CONCEH-

6
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TRATtONS OP TXSE ELEXNTS TX VALUES POR ALL OTXR ELEXNTS 
WILL m KITXR ENHANCED OR SUPRESSED DEPEND1X UPON TX NATURE 
OP ft* SPECTRAL INTERFERENCE. TXREFORS* TX VALUES REPORTED FOR 
ALL CLEMENTS WITH TX EXCEPTION OP PC. X. W4. AND ZN CAN SC 
CONSIDERED AS SEMI-QUANTITATIVC ON.Y.

QA/QC IXORTMTION

DUE TO TX FACT THAT TX REQUESTER CED JAMRO) AT DELAUARE 
RIVER ASKED THAT TX SNflEt SC TURXD AROUND AS QUICKLY 
AS ROSSISLE , TX FULL SET OP OA/OC SAMPLES(t*... SPLITS AND 
SPIKES) XX XT GEXRATED DURIX TX ANALYSIS IN AN EFFORT 
TO SATISFY ED JAMRO'S REQUIREMENTS FOR TX OUlCKEST TURN­
AROUND POSSIPLE.

7
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SSCTXOtl 2

MALYHS R0OKt 
FOR AAOCLOR 1241

OATH Narch 24> 19*4

PAOJKCT NOt 444.409it

TOi
HAt vi* Psderal ExArtu t#s 

Hr. It Jarre
Annsante DtliMn Mivtr Plant 
At 120
irldetrert. N. J. 04014

EnvirtAMAUl Science* Center 
AansaM* Csreanv/Davten laboratory 
1313 Nichelaa Reed 
Oavteni Ohl* 49414

Phene Net (313> 244-2411

Title* Analysis el Tee Uater lories ler Arecler 1244

Standard SorliAt Net had NeliM N/A

Standard txtractlan Aethad NtUM PCSX02

Standard Analysis Aethad NelsH tCAH02

Pinal Rarert Pile N*l#>» A409IS

Tahl* Pile Nelais 440914. C4091S

Tw stater iMtles were anal Tied ler Arecler 1244. Ne Arecler 1244 mi 
detected In thf PDA Hater tlank torle with a level el detectlen el I ve/L.
Tee *1 Inwets el the Marie 1*4*1 led P0A-o#11 eere anal vied. On* centalned 
•edlrent and the aecend centalned ne vlsabl# oeunts el sedlrent. The results 
el analvela fee Arecler 1244 in thee* tire sanrlts are shesMi In Tahle 1. 
Orenatesrar* ef the Arecler 1244 standard II ee/aLl and the tsre extracte 
Irea the PBA-Mall Marie are eheen In Pleura 1. Since there 1* a difference 
in ceacentratld* ef arrrexlaatelv ene erder *1 raenltud* between the eanrlee 
thl* ene eel 1 Marl* mi centrlfueed and reanaivted in an effert t* ehtaln 
accurate value* fee Arecler 1244 m a laarle vhich ha* ne eedinent. The re­
suits ef ana1v*|* ef a Marti centalnlne eedinent and a eanrle sshlch had Seen 
centrlfueed are eheseh in Tahle 2. Pleur* 2 ehesre cenrarleen chrenateerane 
ef thee* tsre nerlii and an Arecler 1244 etandard. Ae can he seen, the 
Arecler cencentratlen In the centrlfueed stater eanrle 1* arrrexinatelv live 
tines loner than the clear eanrle results shewn |n Tahle 1. Therefore the 
cencentratlen f*r the clear sanrl* rrehahlv shews that sen* sedlnent was also 
in this lattsr sanrl#.

I
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It tMMf* that ntiMWtt) §h#i»H 6# •Mtrstl Ml «#t «•«-
ntfyMl tn «rtf*r t* Ot«l* *ccur«t« **!«•• f*r Ar*c1*r c*nc**tr*tl*n» Mich 
*1; HIT#nt •» lUMlvtl «»• In Mt*r. Ml Mich Mr »• »r*Mnt •• «*•
UMrl4l «n ••llMftt Mich my 1* •ufMitl*! in Mt*i*

~ cK*ft«J«' Chi Tr*n*
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TMLI i. Cen<ontr4tien of Arocler *24* Neaeurotf in t«* Allawote of 
nNHMM taAeloe

nc 9reJect Nei 444.409)9 Onto Marc* 4*1994

4AN9UE I0CMTIF1CATION

PDA-Well
Clear

PDA-Well
tetlnent

Arecler
124$ STD 
(Iwo/al)

Arocler 124$ Area A124$ Area A124$ Area
‘ Nwnbor Cone. Cone.

<we/e> (we/e)

• IS 2359 . 1$ 304$3 2.34 13002
• 16 6297 .24 70992 2.49 26212
• 17 7099 .20 $3427 2.33 39909
• I* - - •404 3.04 2764
• 19 5420 .22 61970 2.54 24231
•20 3974 .24 44927 3.20 15179
•21 1339 .20 21167 3.11 6401
•22 1733 .39 I74$4 3.59 4446
•23 29$6 .33 24900 3.71 7760
•24 107$ .21 19942 3.09 9137
•2S 3$92 .33 JTtW 3.46 11961
•24 1107 .2$ 13443 3.44 396$
•27 2432 .23 37037 3.90 10940
•2$ 14$1 .22 24416 3.44 4767

Averaee At24$ Concentration . .25 3.12
(wo/o)

CSC Extnctltn H*tho4 PCCX02 PCCX02 PCEX02
Su>U Ant «xtMct*l <•> 10 10 -
ExtMCt 01lutlon !• 10 H 10 Ill
etc extract No. PC4325 PC4324 AI244
9roceee File Mane •9214 $9219 4P206

TA$L* rttC NOl 24091$

14
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TMLI 2* C»nc»ntr*tl«n *f AMtttP 1241 Ht«lun4 in tM AlHviti •#
rwwmt

esc Prefect N*i 484.40818 D*t*t NapcA 7.I7S4

BAfTLE loom FI CAT I ON

PDA-tfell FM-Unll ArocUr
C«ntM4u«*4 Net 1Z4S STD

C«AtMM«4 (!«•/■! )

Ap«cI«p 124B
C*n»*n*r Nu»4«p

Ar«A AI248
C«nc.
<«!•/•>

Ar*a A1248
C«nc.
<«•/•>

Apoa

• IS - • •2104 .74 10484
• 14 1087 .050 170302 7.84 21387
• 17 1I0S .034 202477 4.41 30434
• IB - - 28085 11.77 2454
• IF - * 145454 7.58 18212
•20 * * 110224 8.43 13071
•21 * * 50384 8.83 5428
•22 * - 42474 11.47 3441
•23 - - 71414 12.42 5748
•24 - * 44083 10.83 4070
•2S - - 108025 11.43 8288
•24 * * 33088 11.03 2888
•27 - * 88343 14.84 3304
•28 * - 45363 15.47 4171

Av*r»« A1248 C«nc*ntp«tl*n .043 10.88
<«•/•> *

CSC Extract loft Htthol FC£*02 FCEX02 * FCEX02
S«mI* Ant «xtP«ct«4 (•) 10 10 -
Extract Dllwtl«n HI HI II 1
ESC Extnet N*. PC8332 PC833I AI248
Pr«c«M File Nam BP227 BP224 BP228

TABLE FILE NO* C40818

15
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DETAILED EXPLANATION OF TAKES

In «n ellert te Itrtullm reports eenereted bv ESC en Kti present 
In i site variety el eeterlels. uelne * wise verletv el technique*- Itwlin 
Extraction Netheli (SD1s> end Ittnliri Analysis He the 4s (SAHs> heve keen 
developed which cen be eeellv Interlaced with eech ether. An «bbreviete4 
lore el these SCHs «n4 MHs heve been stere4 en the Hewlett-Packard 3357-las 
lebereterv autenet ten' svstee used bv CSC. In • ellert te ceeeunlcate these 
dotelle with custewers el CSC. this Inlereetlen is eurrlled with eech bet 
enelvsls. Hewever. eanv prefects Invelve e very swell nueber el seaples 
which ere net necesserilv the sane eetrlx. Therelore. neJer Indorsation 
er. the technlcel details el en enelvsls ere presents! In tabular lera 
within the teste teble which reports the 4ete.

Eech teble lnclu4es e senerel title. ESC Project Ngstber en4 Oete en 
which the teble wes eenereted. The seeple 14entlllcetten Is the custoeer 
IdentlHcetlen which wes en the seeele bettle. The next sectlen el the 
teble elves results ler the pertlculer enelvte listed. Ter Arocler fomu- 
letlens. the lereuletien Is 14entllle4 either vlsuellv er Irest ESC developed 
dete enelvsls preerees. The cencentretlen el the lereuletien Is celculeted 
Iron the evereee velue el the Arecler lereuletien. besed uren the enelvsls 
el e nweber el PCS teeners. The nueber el teeners
used In this celculetlen is etven es *Ne. el Values* end the renso el 
Arecler cencsntratloos ler this nueber el PCS teeners Is elven 
bv *Rne el Values*. The stenderd devletlen end X reletlve stenderd 
devletlon ler this nueber el deternlnet lens el the Arecler lerauletien are 
slven in the lellewlne twe lines el the tebles.

The next sectlen el the teble deals with euelltv central used In each 
sanrle anelvsls. The surreeete sPlklne cenpeund which Is edded te the sanxle 
belere extrectlen and enalvsls is listed, alene with its eeeunt and x Recover 
neasured ler each sanPle. In cases where PCS concentratlens ere vorv hleh 
end thus require extrect dllutlen. ne ellort Is eede te nuantlfv this cen­
peund. This ceuld be dene H CSC knows thet this dete is lepertent, but 
tvpicetlv 90 ue/e Is the lepertent level te xuantllv accurately so that 
surrosete date ler cencentretlens lereer than this value. Iren a reeulaterv 
standpelnt. are net lePertant.

The next sectlen decueents hew each sanrle was extracted and analysed. 
The CSC Extract ten Hethed. eeeunt el seerle extracted, extrect llnel votune. 
extract dllutlen lecter. CSC extract nunber and the ceeruter data Hie In 
which the precessed data Is stered ere elven In this sectlen. The last 
sectlen elves a brlel descrlrtlen el abbrevlatlens er elves env leetnetos 
that elve additional Inlereetlen about erectile seeeles.

This table lereet Is both cenrect end precise. It was developed In an 
attenet te uulcklv end eccuratelv eeherete data which the custeeer can nulcki 
and accurately evaluate. II there are anv sueeestlens cencernlne this 
lereet. Please contact ne at extension 3tl.

DESCRIPTION STONED IN TSCX01INH

16
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Tt>* ftlltwiftf p«*m ItiCPlM Itin<«r4 £xtr*ctl*n Ntth*4i *n4 8t«n4ir4 
Anilnli Ntth*4i ui*4 #*r thl* Pf#J*ct,
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C9C IxtMcttiA HttM (StH)
TIU£* PCS* In V*rl*v* H*tMc*»

mT*nx>. icesm

• till ItttMli Hill, kill fit.
4**f Mnin. wh*1* *11k. boot 
ficil

CtC St*nd*r4 CxtA*ctl*n N*th*d n*i 
PCf 101

TYPICAL »m(
size

<•>

typical extract
VOLUME 

<nl)

0.5 - 5.0 I - 10

TYPICAL ANALYTES' AhcIim 1232. 1242. CtC 3t*nd*rd AnnlviU W*th*d Non 
124t. 1254. 1240. 1242. tM«hl*r*- ECAN01. ECAN02. HSAN03
klihiArl Iiomh thriiih ♦etiehlei'o- 
klHtiivI Iiwwyi

1 MTEAfERCNCE31 Any *l*ct(>*n c**tur|n* 
Miclil In th* r*t*ntl*n tin* Hilon 
if trlchliMklihmyl Imin thHuih 
«ct*chl*r«blPh*nv1 1 >»*•<>• tor ECAN01 
•n4 ECAN02. Any melii In th* 
iMMiMiti Htintlin tin* r**l*n 
•Melt *lv* thi iim r*l*ttv* ckiHc- 
t*rlitlc Mil miiiaiii ii PCS Honor* 
tor HSAN03.

APPARATUS AMD MATERIALS'
Surdlck in4 Jickiin h*x*n*. b*nx*n* *n4 n*thy1*n* chlorid* tor *«nrl* 

wtrictlin.
C*nc*ntr*t*4 lulfwrlc *c!4 tor iimIi dl***tl«n or iimIi diin>ui.
Stile* **1 colwnna ln*r**n*t«4 tilth r*t*i*iw« iiMnniimtii tulfwMc *cld.

*n4 iitmlM hrlnxUi.
Actlv*t*« b**lc nlunln*.
Dlimikli llHIMIH.

TYPICAL TYPICAL
SURROOATES RECOVERIES (X)

n*nt*ch1or*b*nx*ft* 50 - 120 
2.4.4-trlchloro-

bl*h*nv1 50 - J20

LIMITATIONS* H«th*4 *rr11*> *nly to n*trlc** which 4* not cont*ln non-hydro- 
11**41* *l4CtP4A (iituftAl »r*ei*» In th* trlchl*r*blrh*nyI thtoiih oct*- 
chl*r*4!Hk*nvt l**n*r r*t*ntl*n tin* r**lon tor CC 4*t*ctlen n*th*d*.

SAFETY PRECAUTIONS! t** PCI h*ndlln* rrotocoli In 1*b*r*t*ry **f*tv n*nw*l

DATES OF fCTHOO CREATION AND UPDATESI 10/25/85. 2/3/t4

18
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CtC StAndArd AmIyiU Nttlitl (SAM) ESC StAndArd AmIyiIi H*th#d n»i
TITLE* AtkIip I»rMl*tt»Ai In t*1v*nt» CCAH02

ANALYTICAL IN8TRUCNT AND MOCE OF OPERATION* HP-MAO Ca*1 1 Iapy OC/CC int*n- 
Net* t# An HP-3387-LA* Lib»r«t*ry Ottt tv*t*A

TYPICAL TYPICAL
ANALYTE IN8TRUWNT LEVEL

OP DETECTION (LOO) 
(ul/»l>

TYPICAL 
PRECISION 

• 10* LOD 
(X)

TYPICAL 
ACCURACY 

• 10* LOD 
(X)

Ar*c1*r f«p»ulAtl*n*
1232* 1242. 1248.
1284. 1240. And 12*2 0.1 30 90

INTERFERENCES AND LIMITATIONS* Any *l*ct*>*n ciPtvMn* baac!** In th* r*t*n- 
tl*n tlM PtiUn of tPl«hl*p*blPh*nYl tbr#«ih «ct*thl«p*blPh*hY| 1i*mpi 
ip* **t*ntl*l lAttrl*p*AC*i. (xiet r*t*ntl*n tin** »* Mit llktlv PCS Ii*mp* 
c*n b* «bt*ln*d fp»n th* *n*lv*l* *f Ar*el*r 1248. Ap*c1*r 1294 *r Ap*cI*p 
12*0 f«p»gl*tl«nt.

CHRONATOORAPHIC COLUt*** 30-**t*r> fw**d tlllc* JIM DS-9 (0.28 uH> with 
wld* b*p* (0.32ma>»

COLUMN TEMPERATURE PROORAM* 130(l>/4/300 INJECTION TYPE* 8*1lt1**»

CALIBRATION AND STANDARDIZATION* Ut* lnt*rn*1 BtondAPd *u*ntlt*tl*n t*chnlnw* 
*nd ttllbpttt ln*tp«m*nt r**o*n** Ucttpi *r» Authentic ApocIop P«pmI«U«a 
*tAn*AP*(. Ui* a ntnlnw* *f 10 PCS Immpi f»p th* d*t*p»ln*t|*n *f f«p»w- 
t*tl*n I4*ntltr And *w*ntltv.

CALCULATIONS* P*p*u1*tl*n c*nc*ntr*tl*n ■ (1i*a*p ap*a)/Ui«mp RAF)

wh*n*i RRF It th* p*f*ttv* p*(p*a(* f*ct*r f*r th* Appp*prt«t*
PCS lt*MP In • *tv*n f*rn«1*tl*n. Porng1*tl*n c*nc*ntP*- 
tl*n 1* *btAln*d fr*n th* *v*r*** of At 1«*»t 10 loch c*1- 
culAtltn*.

■SAFETY PNGCMfTlQNSi •** PCS httndltn* pp*t*«*1* in 1*b*r*t*nr **f*ty n*nv*1.

DATES OP NTTHOO CREATION AND PCTHOO UPDATES* 10/28/83. 2/3/84

19
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Th* ftllMtlAf 4«>crtfc* An«lvtlc*l R**u»»t InftrMtltA
♦oa till* ArtJtct.
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MW OMIMMCXTM. QClDCtS CENTER
ANALYSIS REQUEST

LOO NO! 1-04-O2-2P-OI

REQUESTER!
DELAWARE RIVER/IVORY

PROJECT NO I
404*40010

REPORT RESULTS TOi PILEO/tCES* IVORY. BROOKS
ANALYSIS REQUESTS SENT TOl PILES* IVORY.OlUOT»HlLEHAN»HUQHEO*IMOOKS~ 

IWfU RICKUR 0Y< 0. MCKENZIE 

SAMPLE LOCATION!

SAMPLE I0ENT1P1CAT10N

PDA - MATER OLANK 
PDA - WELL

PDA - WELL FOR ICAP METALS EXCEPT HO 
POA tLUOOE FOR ICAP METALS EXCEPT HO

SATTLE DESCRIPTION FOR 4 SAMPLES
NUrtOER OF OOTTLES NUMBER!S)

9 PCB324
4 (ct«*r) PCS329

<»*4l»«nt) PCB324 
(c«ntrIfw**d) PCS332
<f*«t c*ntrlfw««4) PCS331 

1 
t

RECORDED BVi P. HUPP

ACQUIRED ANALYSES* PCB*01BENZOFURANS.METALS (EXCEPT HO)

ANALYTICAL TECHNIQUES!

X OC/CC (10) 

QUALITATIVE! YES

SATE
COMPLETED

3/24/04

OEM QUANTITATIVE!

DATE
COMPLETED

X ICP ( )
X 0C/M3 (34)

QUANTITATIVE! YES

REQUIRED QA/QCi
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