lNileman, B. M.

GiusL, F., .

A,
ANALYSIS OF DUELAWAPFE RIVER PLANT SAMPLES

J.

AUTHORS :

MUA-475

S

REPORT WO :

COMPANY / DAYTON LABORATORY / DAYTON, OHIO 45407

TITLE:

COFPY NO.:

PERICD COVERED:

ESC/DAYTON ANALYTICAL
(Deparwment/Section) (Type of Report)
e1ettpT
REPORT NO.: MDA-47¢ RECEIVED |
JOB 'PROJECT NO.: 484.4090 MAY 9 Tuos
DATE: 4 May 1984 up“:’:u'r'c: Egu.;f._'
47 Ouns

TITLE: ANALYSIS OF DELAWARE RIVER PLANT SAMPLES

AUTHCRS: J. A. Giust~
F. D. Hileman"
B. M. Hughea

ABSTRACT: Water and sludge samples fror the Delaware
River plant were analyred for specified
chemical compounds. The research of these
analyses are shown in this repi:?.

s

TECHENICAL APPROVAL:

r Resea Group Leader

APPROVED By: A i~ _ 3 ~/_.

¥

R. F. Ivory -
Environmental Science Center
Service Project Manager

el . Z
APPROVAL DATE: ,/ .7: =+ 'GP

RESTRICTED DISTRIBUTION: (see over)

COMPANY CONFIDENTIAL

This documant ia the property ef Nonssnte Compsny and the
. recipient is responsible fer its safekesping and disposition.
It ceotains CONTIDIITIAL " INFOMMATION which wust net be
reproduced, revealed to unauthorized parsons or sant outside

Ly v !'?!OTFP,G-NN ql‘th_u:u proper euthorizetion,
HIR ] s ' \ -

EY

SO TR IR ITY B PO
t mdwu% W‘al MONS 220746



DISTRIBUTION

COPY NUMBER ABSTRACT ONLY
1 E. Jamro 1290 H. A. Woltermann
2 R. F. lvery 1250
J Central Files 1250
4 Technical Reports Library R2C

“OTL: Distribztion of this report is restricted. Reguests for
ajdiiticrnal copies should be made through the principal
contact at the Monsanto location involved or the Manager,
Env.ronrental Sciences Center, UDayton Laboratory, Dayton,
Cchio.

ACKNCWLEDGEMENT

Contrikutions of the following Dayton Laboratory personnel to
this projecs: are gratefully acknowledged:

Analyses: J. A, Giust
F. D. Hileman

B. M. Hughes
D. McKenzie
G. Thoras
€. Trang

-

COMPANY CONFIDENTIAL

name MONS 220747



INTRODUCTION
TWO water saxples were <eceived from the Delaware Rivaer plant for
analysis of their possible Aroclor (PC3) and 2,),7,8-tetrachloro-
dibensofuran (2,3,7,8-TCDP} concentrations. Two additional sam-
ples, one water and one sludge were received for the analysis of
their possible metal concentrations by lon coupled plasma (ICP)
spactrosonic analyses. The analytical roesults are shown in this
report. Section one describes the TCDF analyses, section 2 the
PCS analyses and section )} the metal analyses. '
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- I RESUL 2,3,7,8 TCDY Y818

Water samples from the Delavare River Plant were received for the
analysis of 2,3,7,8-tetrachlorodibensofuran (2,3,7,8-TCDP}. The
sanples were labeled "POA Well™ and °"POA Blank Field Water". The
samples were assigned Log number 1-84-02-29-01.

Samples were preparad by emptying the one liter bottle of water
into a separatory funnel. The bottle is rinsed with §0 alL of
methylens chloride (CH; Cl,) and this is added to the separatory
funnel which is then shaken to extract the TCDF's into the CH,Cl,.
The CHyCl, is removed and saved and two additional CH;Cl, extrac-
tions are made of the water and combined with the original CH,Cl,
extract. This extract contained a conaiderable amount of benzyl
alcohol and benzaldehyde. These compounds were removed by solvent
exchanging the CHiCl; to 15 ml methanol. The methanol was ex-
tracted three times with 10 mnL portiohs of hexane and these hexane
fractions wers combined and partioned against 50 ml of water
followed by 100 mL of concentrated sulfuric acid. The hexane
layer was dried over anyhydrous sodium sulfate and concentrated to
2 aL.

The concenirate in applied to the top of a multiphase column
containing (top to bottom) 2 g of silica, 4 g of silica plus 40%
sulfuric acid, 1 ¢ of silica, 2 ¢ of silica plus 6V potassium
hydroxide and finally 1 g of silica. The column was eluted with
50 nL of hexane with the eluant going directly onto a column con-
taining 2.5 grams of Woelms basic alumina. This column was first
eluted with 10 mL of 2% CH;Cl,/hexane to remove PCB's and this
fraction was discarded. The column was then eluted with 15 =L of
508 CH3Cla/hexane and this fraction was saved and concentrated to
10 ul in a keeper of dodecans and submitted for GC/MS analysis.

The OC/MB anelysis was carried ocut on a Hewlett Packard 5985B
OC/MS system with the gas chromatorgraphic separations con a 60 mater
$P-2))0 capillary column. The mass spectIometer was operated in
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the selected ion monitoring mode following lons characteristic of
the TCDP's and the surrogates that were used.

Quantitetion wae achlieved by ratioing the amount of 2378-TCDP in
the sample to the amount of '?C,3-2)78-TCDP which had been added

to the water at the very outset of the extraction procedure. This
isotopically labeled surrogate provides for accurate quantitation
sven though the actual recovery of the TCOP'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
inon-isotopically labeled) TCDF was added to the samples.
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ANALYSIS OF WMATER BAXPLES
FOR 2,3,7,8-TETRACHLORODIBENZIO FURAN

ZJng;CDF 237:E;CDI
Saxple found added
PDA Well 92 -
PDA Well (Rep) 100 -
POA Well (Spike) 125 25
PDA Blank Field Water ND* -
POA Blank Field Water (Spike) 2.3 2.5
D & J Water Lab Blank ND -
Method Detection Limit 1 -

*ND = none detected at the Method Detection Limit

MONS 220751



BECTION 3

TITLE: ICP-ALS ANALYSIS OF DELAWARE RIVER SBAMPLES
DATE! 9 MARCH 04

RECORD NUMBER: [-04-02-29-0)

PROJECT NUMBER: 4@4.40911

NOTEEOOH REFERENCE! MONSANTO <A&2927

TITLE: 1CF-AES ANALYSIS OF DELAWARE RIVER WATER SAMPLES

PACHGROUNLD

TWo WATER SAMFLES WERE RECEIVED FROM DELAWARE RIVEK FOR A TRACE
METAL SCAN BY ICP-AES. THE TWU SAMPLES RECEIVED WERE LABLED:
PDA WELL ANLD' PDA SLUDGE.

PROCEDURE!

-—— o -

100M. OF EACH SAMPLE WAS DIGESTED WITH HOT HNOI AS OUTLINED INi
EPA PMETHODS FOR CHEMICAL ANALYSIS OF WATER AND WASTES
FART 4.1.3 TOTAL RECOVERABLE METALS

AFTER DIGESTION. THE TREATED SAMPLE WAS RETURNED TD ITS ORIGINAL
VOLUME .

INSTRUMENTAL ME THOD:

THE DIOESTS AND BLANK WERE ANALYSED BY ICP-AES USING DIRECT
ABPIRATION,
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ANALYTICAL. RESIALTS?

TARE @81 (VALUES IN PPMH)

PDA WELL PDA SLUDGE

AL 52 b 78

[ ] <0.9% <0.3
bA 0.3 1.0
3 <0.% <0.5
CA [ 3} o7
C¢D <0.% <0.%
co <0.% 0.9
Cr <0.% <0.5%
cu <0.93 <0.%
FE 610 2230
"G &9 138
N 30 71
MmO <0.9% <0.3%
Nl 0.9 4.0
4] 0.5 <0.%
SN 1.1 2.1
T <0.3 <0.5
v 0.3 1.9
IN 4.6 7.2

TABLE @2
FESULTS OF STANDAAD REFERENCE MATERIAL ANALYSIS
ELEMENRT( T OF TRUE VALUE AS DETERMINED BY ANALYSIS)

AL(104%) Bi119%) BA(PIZ) PE(PIL)
cDt107x) Co(102%) CR(94X) cU3L)
FELP3X) NSO ) MO¢133%) Nl(102%)
PBL1OSY) TIaa21xy Viio2x) INLIOTX)

DISCUSSION OF RESILTS

BOTH SAMPLES(PDA UELL AND PDA SLUDOE) CONTAINED SIONIFICANTLY
HIOH CONCENTRATIONE OF IAON, MAONESILM. MANOANESE AMD TINC.
DUE TO THE SPECTRAL INTERFERENCES OENERATED BY THE HIOM CONCEN-
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TRATIONS OF THESE ELEMENTS THE VALLES FOR ALL OTHER ELEMENTS

WILL PE EITHER ENHANCED OR SUPRESSED DEPENDINO UPON THE NATURE

OF THE SPECTRAL INTERFERENCE. THEREFORE. THE VALUES REPORTED FOR
AL ELEMENTS WITH THE EXCEPTION OF FE. MO. MN. AND IN CAN BE
CONSIDERED AS SEMI-QUANTITATIVE OMLY,

GA/QC INFORMATION

LUE TO THE FACT THAT THE REQUESTER (ED JAMRO) AT DELANARE
RIVER ASKED THAT THE SAMPLES BE TURNED ARODUND AS QUICKLY
AS POSSIBLE . THE FULL SET OF QA/QC SAMPLES(je... SPLITS AND
SPIKES) WERE NOT GENERATED DURINOG THE ANALYSIS IN AN EFFORT
TO SATISFY ED JAMKO'S RECQUIREMENTS FOR THE OUICXEST TURN-

AROUND POSSIPLE.
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- SBCTION 2

ANALYSIS REPORT
POR AROCLOR 1248

DATE: March 26 1984

L00 MMBER: | -84-02-29-0) PROJECT MD3 4B4.40%0
TOt
Rerert gent via Federa) Exrress teo?
M. E4 Janre
Mensante Delaware River Plant
Rt 120
Bridosrert, N, J. 00014
FROM:

Envirenmental Sciences Center
Mensante Cearanv/Davten Laberatery
1313 Nichelas Read

‘ Davten: Dhie 43418

Phane Net (313) 260-3411

Titlet Analvsis of Tuwo Sater Sansles fer Arecler 1248
Standard Searling Methad Neisit N/A

Standard Extraction Methed Nels)t PCEXO2

Standard Analesis Methed Neis)! ECANO2

Final Rerert File Nelo)r AKOP1D

Table File Netls)r B4OP1S: CAOP1S

Yos water sancrles wore analvzed for Areclioer 1248. Ne Arecler 1248 was
dotocted in the PDA-bater Blank Sanrle with & Tevel of detection of | ve/L.
Twe alicwets of the sanrle tabelled PDA-UeI) were analivred. One contained
sedinent and the secend coentained ne visadble aneunts of sedinent. The results
of anaiveis for Arecier 1248 In these tws saarles are shown in Table |.
Chronatesrans ¢f the Areclier 1248 standard (i ve/al) and the twe extracts
frem the PDA=N1] searie are shown in Fisure 1. Since there Ls a ¢ifference
in concontration of arrrexingtely one order of masnitude betwsen the sanried
this one well sanrie was centrifused and resnalivied In an offert te obtain
accurate velves fopr Arecler 1248 in & sanrie which has Mo sedinent. The re—
sulte of analveis of & sanrle containing sedinent and & sanrle which had been
contrifused are showh in Table 2. Fisure 2 shows ceararioeon chreaateosrans
of theoe twe sanmrlies and an Areclier 1248 standard. As cah be seen: the
Arecior conconteation In the ceatrifused water sanele 18 arrrexingtely five
tines Tower than the clear sanrle resuits shown in Table 1. Therefere the
concontration for the clear sanrle rrebably shows that some sedinent wes alise
in this latter sanele.
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It arpears that water sanerles sheuvld be analvzed cortrifumed and net cen-
trifuped in erder to ebtain Accurate values fer Arecler concentrations which
are presont as diseelved PCPs In water: and alee which mavy de present as PCHs
adoerbad on sediment which aay e susrended In water sanples.

AMALYST(S)1 B, Masen Mushes, David McKenzie: Chi Trane

ANALYST APPROVALS M
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TARLE i. Concoentration of Arecler 1248 Measured in tue Alfauets of
POA=Me1! Banrles

E8C Preldect Nev 404.407\3 Datel March &.1904

Al - - -

SAMMLE IDENTIFICATION

PDA=We | ) PDA~be I\ Arecler
Clear Sedinent 1240 STD
(lue/al)
Areclier 1248 Area Al248 Area AL1248 Area
Cenceoner Number Conc. Conc.
(ve/e) (uese)
s 2739 18 304683 2.3 13002
oé 6237 .24 70552 2.69 26212
17 7093 .20 03627 2.3 03
o1e - - 8400 3.04 2768
(31 . 5420 .22 61570 2.54 24231
20 I .26 40527 3.20 15179
21 1338 « 20 21167 3.11 4801
022 1733 - ] 17484 3.5 4844
23 2388 - k| 28900 .n 7780
024 1078 .21 19982 3.09 -13-14
| ¥~ Jes2 i & 27968 3.4 11861
026 1107 .28 13643 3. 44 3940
027 2432 23 37037 3.% 10880
0220 1491 .22 24414 3.64 8747
Averase A1248 Concentratien . - 3.12
{ve/e) .

ESC Extraction Methed PCEXO2 PCEX02 PCEXO2
Sanrle Aat extracted (o) 10 10 -
Extract Dilutien 1io 1110 il
EOC Extract No. PCRIZS rPCR324 Al 240
Precess File MName w214 w213 BP206

TABRLE FILE NO1 B40OP18

14
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TARE 2. Concontration of Areclor 1248 Measured in tws Aljayets of
POA-Na 1| Sansles

ESC Predect Ner 484.40710 Dater March 7,104

SAMPLE IDENTIFICATION

POA=4el ) POA~4g1 | Arocler
Contrifueed Net 1249 STD
Centrifused (lye/al)
Arecler 1248 Ares Al 248 Area Al240 Aroa
Cenpener Number Cenc. Cenc.
{(ve/e) (ve/e)
s - - 82104 .74 10494
e 1087 « 0350 170302 7.% 21397
[ F % 4 1109 . 036 202477 é&. 61 30634
ole - - 20093 1.77 24385
oiy - - 145436 7.58 19212
20 - - 110224 8.43 13073
o2l - - 30304 8. ¥3 5427
022 - - 42474 11.67 3441
23 - - 71614 12.42 748
024 - - 440083 10.03 4070
23 - - 100025 11.43 200
026 - - 308 11.03 2999
027 - - arda) 146.84 3304
026 - - 63362 15.67 4171
Averade A1248 Cencentration . 043 10.89
: {uerse) )

E8C Extraction Method PCEXO2 PCEXO2 ' PCEXO2
Saarle Aat extracted (o) 10 ) 10 -
Extract Dilutlien 191 §ri vl
ESC Extract Ne. PCB3I2 PR3] Al240
Precess File MName w227 w224 220

TABLE FILE nOv C40710

135
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DETAILED EXPLANATION OF TABLES

In an effert te strvanline reserts senerated by ESC on PCBs present
in & wide varlety of materials. veine & wide varioety of techninues. Standard
Extraction Motheds (SEMs) and Standard Analvails Metheds (8AMs) have been
dovelered which can be eaelly interfaced with each ether. An abdbdreviated
fern of these SEMs and BAMs have been stered on the Hewlett=-Packard 2357-LAS
laberatery avtenation svaten uvsed by ESC. In & effert te communicate these
dotaile with custemers of EBC. this Inferaatioen 19 eurrlied with each PCH
analvplis. Hewever, many rredects invelve & very saall nuaber of saaries
which are anet necessarily the sane aatrix. Therefere: aalter Lnferaatjon
or the technical detalls of an analvsis are rresented In tabdular fera
within the same table which rererts the datas.

Each table includes a seneral title, ESC Predect Nuaber and Dato on
which the table was senerated. The sample fdentification is the customer
identification which was en the sanele bdettle. The next sectien ef the
table olves results fer the rarticular analvte listed. Fer Arocler formy-
latioens: the fermulation i3 identified either visually or frem ESC dovelorod
data analvais sreerams. The cencentration ef the fermulation is calculatod
froa the averadss valuo ef the Arecler fermulatien: based uren the analvseis
of & number of PCD isemers. The number ¢f (somers
vsod 1n this calculation is Piven a3 “Neo, ¢f Values” and the ranso of
Aroclor cencantrations for this nvaber ¢f PCH lseners i3 siven
br "Rne ef Values®, The standard deviation and X relative standard
doviation fer this nuaber of determinations of the Areclor feraviation are
siven in the fellewine twe 1ines of the tabdles.

The next sectien of the table deals with suality centrel used In each
sanrle analvsis. The surresate srikine cenreund which i3 added to the samrle
before extraction and analvsis 15 listed: atons with ity aneunt and X Rocovorr
neasured fer each samrle. In cases where PCP concontrations are vorvy hish
and thus resuire extract dilutien. ne eoffort 15 nade te suantify this con-
round. This cevid be dene 1¢ EBC knows that this dats is larertant. but
tveicatly SO ue/9 13 the larertant level te suantify accurately so that
surrosate data fer concentratiens larser than this value, frem a roculatery
standreint. are net imrortant.

Thoe noxt soctien decuments hew each samrle was extractod and analviod.
The ESC Extractien Methed. aagunt of sanarle extracted. extract finsl velume.
oxtract dilutien facter. EBC extract number and the cemryter data file In
which the rrecessed data Is stered are siven in this sectien., The last
soction viver & brief descrirtion of abbdreviations er olves anvy footnotos
that eive additional inferamation about srecific sanrles,

This table fermat 15 beth coenract and rrecise. It was deveolered in an
atteart te wuickly and accurately senerate data which the customer can wnyickly
and accuratolv evaluate, I¢ there are anv sussestiens cencernine this
format, rlease contact me at exteonsien 3%6.

~

DESCRIPTION STORED IN TBEXO§IMH

16
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The fellewine raves describe Standard Extraction Metheds and Standard
Analvsis Metheds used fer this rreject,

17
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Z8C Standard Extraction Mgthed (SEM) €0C Standard Extraction Methed Ne!

TITLE! PCBs In Varieus Matrices PCEXO1
MATRI(X). (CES TYPICAL SAMPLE TYPICAL EXTRACT
S12¢ VOLUME
Still betteas: selils. beef fat. ('} (al))
boef serya. whele ailk, beet - ———————
feces
0.3 - 5.0 i - 10

TYPICAL ANALYTES! Areclers 1232, 1242, EOC Standard Analvasis Methed Nos?
1248, 1254, 1260. 1262 trichlere~ ECANOL, ECANC2, MSANO)

dirheonvy| isomers throush ectachloro-
birhenv) Lasemers

INTERFERENCES) Anvy electron carturline TYPICAL TYPICAL -
srecied In the retentien tine reeion SURROOATES RECOVERIES (X)
of teichlerebimheny] jsemers throush ———————— e em -
octachlerodbimrhenyl isomers for ECANOI

and ECANO2. Anvy srecies In the rentachlorobenzene S0 - 120
arrrepriate retentien time resion 2+8,6~trichloro-

which sive the same relative chartc~ birhenvyl S0 - 120
teristic sass resronses as PCS isomers

for MBANDO)].

A S Sk b S gn Sk v e b e A A B ———

APPARATUS AND MATERIALS»

Burdick and Jacksen hexane: benzene and methviene chloride for sanrle
extraction,

Cencontrated svulfuric acid for sample divestion or samrle <lean—-yr.

Silica el coluans inrresnated with rotassium Permansanate: sulfyric acid.
and potassiun hrdroxide,

Activated dasic alunina,

Disresable slassware,

- A A S e - - L - — . ——

LINITATIONS: Mathed arprlies enly to satrices which do noet contain non-hvdro~
1izable electren carturing srecies In the trichlerebirheny! throush octa~
ehllrobilﬁ.nyl isomer retention time revion feor EC detection methods.

SAPETY PRECAUTIONS: Bes PCB handline pretocols In laberatery safety manval,

DATES OF METHOD CREATION AND UPDATES! 10/23/83. 2/3/84

i A S5 o Sl G W W AL i A i i e wb whub A e A B b b U T S — W -—

18
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E0C Standard Analvsis Metled (BAM) EOC Standard Analvsis Methed Mot
TITLE: Arecler Foraulations (n Selvents ECAND2

AMALYTICAL INSTRAMENT AND MODE OF OPERATION' HP-S0B0 Cari)lary OC/EC inter~-
faced te an HP-2IB7-LAS Laberatery Data Svsten

TYPICAL TYPICAL TYPICAL TYPICAL
ANALYTE INSTRUMENT LEVEL PRECISION ACCURACY
OF DETECTION (LOD) ¢ 10X LOD ¢ ioX LoD

(us/nl) X} (X}

- - gy my S b, . - P, [

Arocler formulations
1232y 1242 1248,
1234, 1260. and 1242 0.4 0 b o)

INTERFERENCES AND LIMITATIONS! Anvy electren carturine srecies In the reten-
tien time revion of trichlerebirheny) threush octachlorebirhenvy) isomers

are retential interferences. Exact retentien times of mest likely PCD iszcaers
can be obtained fram the asnalvsis of Arecler 1248, Acecler 12%4 or Arecler
1260 formylations.

CHROMATOORAPHIC COLUMNY 30-meter fused silica Jh D=3 (0.25 uM) with
wide bere (0.32-).

COLUMN TEMPERATURE ml 130(1)74/300 INJECTION TYPEY Sriitiess

e r iy A - -y St o - = e W e W ke ey e e

g b o o A S gy S S G G W A GG G AT b T e g o e ————

CALIBRATION AND STANDARDIZIATIONS Use internal standard suantitatien techniave
and calibrate instrument resrense facters frem authentic Aroclor formulation
standards. Use & ainiaus of 10 PCE fsemers for the determination of formy-
latioen ldentity and suantity.

CALCULATIONS! Fermylation concentration = (isomer 4red)/(isomer RRF)

wherel! RRF js the relative resrense facter fer the arrrerriate
PCD iseler in & piven fermulation, Formulation cencentra-
tion is sbtained frem the averare of at least 10 such cal~
culations,

SAFETY PRECAUTIONS: See PCD handling rretecels jn laberatery safety aanual.
PTIO or m CREATION AND METHOD UPDATES! 10/23/83, 2/3/84

19

MONS 220766



The fellowine raves deascr
for thie ovedect. ibe Analvtical Reauest Inferaatien senerated

20
MONS 220767



MG DWIRONMENTAL SCIDNCES CENTER
ANALYSIS REQUEST

DATE: FEBRUARY 29, 1904 LOD NOI  §-84-02-29-03
AEQUESTERS PROECT NOS T
DELAMARE RIVER/IVORY 484, 40910

REPORT ARESULTS TOr FILEB/MEES. IVORY. PROOXKS
ANALYS1S REQUESTS SENT TO) FILES. IVORY.OIUST. HILEMAN, HUDMES . BROOKS

SAMPLE PICKUP BY! D. MCKENIIE
SANPLE LOCATIONY

- . e T gy e e S S e W S e

- - ———— . D i S S A gm e T WD m Ay S A A

SAMPLE DESCRIPTION FOR 4 SAMPLES

SAMPLE IDENTIFICATION NUMBER OF POTTLES NUMBER(S )
POA - WATER BLANK 3 FCPI24
PDA - WELL 4 tcloar) PCHITS
(sedinent) PCB326
(centrifueed) rCHII2
(not centrifused) PCBI3I

POA - WELL FOR ICAP METALS EXCEPT HO |

PDA SLUDOE FOR ICAP METALS EXCEPT HO 1
RECORDED BY! P. HUPP

REGUIRED ANALYSES: PCD, DIBENIOFURANS. METALS (EXCEPT HO)

ANALYT ICAL TECHNIQUES)

DATE DATE

. COMPLETED COMPLETED

X IeP ¢ )y e

X OC/EC (18) 3724784 X 0C/M3 (34) ———
QUALITATIVES YES SENIQUANT ITATIVE S QUANTITATIVE: YES

- -

REQUINED QA/GCH

COPLETION DATE REQUESTED!  lemediatetv.
COMMENTSI PCD results rhoned and sent te Ed Mrolbolun:n River Pl:nt.
SHPLE DISPOSITION) ) X WOLD FOR X0 DAYS

M;Y PRECAUTIONS! Mary centain PCBs. chlerinated didenzefurans and Hs.,
ANALYSIS REQUEST FILE NAME) AALOP0ILI

21
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