
ROUTING OF SHOP DRAWINGS. EQUIPMENT DATA. MATERIAL SAMPLES. OR MANUFACTURER'S CERTIFICATES
OF COMPLIANCE FOR APPROVAL

(Used to route ENG Form 4025 with items attached. Not to become a part of the Contractors's record)

TO:
• U S E P A REGION II I

MAIL CODE 3HW22
841 CHESTNUT BUILDING

PHILA.. PA. 19107
ATTN: GREG CRYSTAL

FROM: 'DATE
OHM REMEDIAL SERVICES CORPORATION

180 MYRTLE STREET 'SEPTEMBER 10. 1997
LOCK HAVEN. PA 17745

ATTN: TONY GARCIA ,. . ., .„ , ... _.

Hlf! The attached items listed on ENG Form 4025 are forwarded for approval action

MCONtRACT NUMBER
Hi! DACW45-93-C-0200

tf&iTRANSMITTAL NUMBERS

I

CONTRACTOR
OHM REMEDIAL SERVICES CORPORATION

PROJECT TITLE AND LOCATION
DRAKE CHEMICAL SUPERFUND SITE. LOCK HAVEN. PA.

^COMMENTS (Attach additional sheet, if necessary.)

jjRISK BURN CONDITION NO. 1 UNCHARACTERIZED CHOMATOGRAPHAPHABLE FRACTION REPORT

SJNO. OF INCL. TYPED NAME AND TITLE [SIGNATURE
15TOEPA ANTHONY T. GARCIA

___ 5 TO AREA ,_______ _ QUALITY-CONTROL MANAGER___________________L_________________________________
"fOT " IFROM: - . D A T E

JJljCOMMENTS (Attach additional sheet, if necessary.)

til

SSiwiNO. OF INCL. TYPED NAME AND TITLE , SIGNATURE

TO: " " " . FROM: , " DATE .

JgCOMMENTS (Attach additional sheet, if necessary.)
ill

gijIi-NO. OF INCL. TYPED NAME AND TITLE SIGNATURE

"̂ t̂or _..... . - — , FROM: = " " ^ ~'~ ~"""D'ATE"

Jhe following action codes are given to items listed on ENG Form 4025:
FACTION CODES

A - APPROVED AS SUBMITTED. D - WILL BE RETURNED BY SEPARATE CORRESPONDENCE.
B - APPROVED. EXCEPT AS NOTED ON DRAWINGS, E - DISAPPROVED (SEE ATTACHED)

RESU8MISSION NOT REQUIRED.
F- RECEIPT ACKNOWLEDGED

C - APPROVED, EXCEPT AS NOTED ON DRAWINGS.
REFER TO ATTACHED SHEET. RESUBMISSION REQUIRED. G - OTHER (specify)

ACTION CODES TO BE INSERTED IN COLUMN G, SECTION I, ENG FORM 4025 (Attach sheets, when required.)

ITEM NO:
(Taken from ENG Form 4025)

CODE GIVEN

TYPED NAME AND TITLE SIGNATURE

ENG FORM 4026 EDITION OF NOV 66 MAY BE USED. A R 3 I 5 "^ 0 6 'U.S. G.P.O.: 1988-523-108
1 NOV 74



Drake Chemical Superfund Site
Lock Haven, PA

REPORT ON ESTIMATION OF
UNCHARACTERIZED FRACTION OF

CHROMATOGRAPHABLE ORGANICS FOR
RISK BURN

Condition 1 - Run 3

This data has not been subjected to final QA/QC

The draft data quality cannot be assured for the intended final use
until final QA/QC has been performed

&R3I5307
v



MRI (REPORT

Report on Estimation of Uncharacterized Fraction
of Chromatographable Organics for

Risk Burn Condition 1—Run 3

For OHM Remediation Service Corp.

OHM Subcontract No. 292521-02

MRI Project No. 3620-50-21

September 5,1997

MIDWEST RESEARCH INSTITUTE 425 Volker Boulevard, Kansas City, MO 64110-2299 • (816) 753-7600

. . . .-. -_ .-,..., ..A53I5308



REPORT

Report on Estimation of Uncharacterized Fractionof Chromatographable Organics forRisk Burn Condition 1—Run 3

For OHM Remediation Service Corp.
180 Myrtle Street

Lock Haven, Pennsylvania 17745

Attn: Mr. Gary Jones
Technical Manager

OHM Subcontract No. 292521-02

MRI Project No. 3620-50-21

Septembers, 1997

MIDWEST RESEARCH INSTITUTE 425 Volker Boulevard, Kansas City, MO 64110-2299 • (816) 753-7600AR3I5309



Preface

Midwest Research Institute (MRI) carried out this work, to estimate the
uncharacterized fraction of chromatographable organics for Run 3 of Risk Burn
Condition 1, as directed by OHM in their letter dated August 11,1997. This report
presents the results of that work.

Mr. Gary Jones was the technical manager for OHM Remediation Services Coip. and
Mr. Paul Gorman was the project leader for MRI. Dr. Vincy Abra|||m and Mr. Mike
Molloy were the task leaders responsible for the completion andjff lluation of all the
GC/MS data.

Approved for:

MIDWEST RESEARCH INSTITUTE

Thomas J. Grant, Ph.D., P.E.
Director .Jil1* x*
Applied Engineering

M
September 5,19$|1

.•&:&&&
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Section 1
Introduction

The purpose of this work was to estimate the percentage of the Uncharacterized
Chromatographable organics in the stack gas during Risk Burn Condition 1 using Run 3 at
the OHM Chemical Superfund site. The Uncharacterized Chromatographable organics is
defined as the total Chromatographable organics minus target analyses and tentatively
identified compounds (TICs). Jjji?'

The work was accomplished by reexamining the fuJIiiiŝ lfi Gdillifata for the volatile
organics (VOST - Condensate and 4 Trap Pairs) and::jl|pemivolatile c&|i||fcs (MM5-SV -
Filter/XAD, Rinse and Condensate samples). Tĥ ii|||pwî ;llmmarizes me assumptions
and steps used to determine the Uncharacterized

All compounds were consideredf1p|î||||||în1iSl relative response factor of
1.0 based on the average response;j;|||;thgipiiip:istandards.

• Area counts for e3|||:;iampld;||||̂;:blanl|i|||ere obtained via careful review of the
GC/MS output. '''̂ill̂ililP̂11'̂''"''''""

• The sa|$iii:'aref !l||||s wl|||5orrected for the area counts in the associated blank.

• The blall|i||irectej|;i|inple area counts were converted to mass/sample using an
appropriate î||||p value (nanograms in sample per million counts in sample
aliquot). M*-:"

• The target analyte mass and TIC mass were subtracted from the total sample mass
to obtain the Uncharacterized mass.

• The Uncharacterized Chromatographic volatile organic and Semivolatile organic
fractions were determined by dividing the Uncharacterized mass by the sample
mass.

MRI-APPIIED\R3«2050.21
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• The total Uncharacterized fraction was computed by converting the VOST and
MM5-SV total and Uncharacterized masses to concentrations and then calculating
the Uncharacterized percentage.

A summary of results is given in Section 2, and details of the procedures used are
given in Section 3.

MRI-APPLIED\R362050ai



Section 2
Summary of Results

The Uncharacterized Chromatographic fraction for Risk Burn Condition 1 Run 3 was
estimated to be 9 percent. Development of this estimate in documented in the next section
of this report.

MRI-APPLIED\R362050.21
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Section 3
Procedure and Tabulation of Data

The procedure used to determine the Uncharacterized fraction is summarized in the
following steps:

1. The area counts (total injection, internal standards, surroj|$|s, target analytes and
,.ffi$j$$-''

TICs) for each of the samples and blanks were obtainelf ilbm the VOST and
MM5-SV Full Scan GC/MS data. The term ''VO|plif|||£ Chromatographable

..::|:|:;., '*:£''' '*'::J;iS?:v!?S¥:-.

volatile organic compounds and "MM5-SV" rdlils to chromlil&raphable
.•:•:$: wS£i-;'' ''x:::::x:x£::x:x

Semivolatile organic compounds. .«s*;*- -mmm

Samples used:

. .

VOST: Four (4) trap plllanffliliil̂ ed trap pair field blank.
';S*1|:. ..jftSJIî KfisiisKf''

ô if |H samp||||ii|isso2:fEted laboratory method blank.

MM5-SV: ̂l|||jr/}CÂl|||le iff associated Filter/XAD field blank.
Fiplll;jplfBacI;!!8lf rinse sample and associated FH/BH field

"
ÎHdensall sample and associated condensate field blank.

Data is prliitedlilf bles 1 (VOST) and 5 (MM5-SV).

2. The area counts for the samples (total, internal standards, surrogates, target
analytes and TICs) were normalized to the area counts for the blanks, based on the
internal standards, such that the response factor for sample and blank are the same
and all measurements are placed on an equivalent basis.

The normalization formula used:

Blank internal standards area count (ISCb)normalized area count = area count x
Sample internal standards area count (ISC)

MRI-APPLIED\R362050.21



j I

Data is presented in Tables 2 (VOST) and 6 (MM5-SV).

3. The area counts of the sample and blank were determined by subtracting the
normalized area counts for internal standards (ISC) and surrogates (SCC) from the
normalized total area count.

Data is presented in Tables 2 (VOST) and 6 (MM5-SV).

4. The individual constituents (sample, target analytes & TJP&J for the samples were
blank corrected by subtracting the blank area count§:;;iii|p::the normalized sample
area count for each constituent. Where the blank̂ Binstituip-iirea count was
greater than the normalized constituent area.:;|||lnt for the sarn||||;.the blank
corrected area count was treated as zero.|||||:'negj|ife area courtts for individual
constituents were not allowed.)

Data presented in Tables 3 (VO|||pi||;pM5-§l|'

5. Response values wer̂:i||||i|ci|ed fdf|||i blank sample type. These response
values were devej||||i::by d̂ â|ing1̂ jnstrument response factor and
multiplying the inl||i|||a|ipsf i||f |;$acl;or by any sample split factor. The
inslxumenti!i§;p!0nsefii|||;|:Was calculated by dividing the mass (nanograms) of

x::::;:;;;x;:;;£;:£&x̂'x'̂xV '':tv:£x'':';'::;';';

intema||pidâ  for the internal standards. This approach is
baselifpt;:{reating ea||||analyle group (internal standards, surrogates, target
analytei|||||s andj||fiiaracterized constituents) as if they have a relative
response fali||ii0j||ilJ. While this is not strictly true for the target analytes, it is
the most technlilily sound approach to put all constituents on an equivalent basis
and it is the accepted standard practice when the response is unknown and must be
estimated because it is not measurable. The split factor is based on the volume of
sample injected into the instrument versus the total sample volume.
Development of the response values is shown in Appendix A.

Data is presented in Tables 1 (VOST) and 5 (MM5-SV).

6. The individual blank corrected constituents (sample, target analytes & TICs) for
the samples were then converted to mass (nanograms) in the constituent sample
using the response values developed in Step 5.

MRI-AFPLIED\R362050.21
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Data is presented in Tables 4 (VOST) and 8 (MM5-SV).

7. The VOST blank corrected samples were added together to obtain the blank
corrected VOST sample mass for the constituents (sample, target analytes, and
TICs).

Data is presented in Table 4.
,¥.!:¥::.,

8. The VOST blank corrected Uncharacterized mass was .djpmined by subtracting
__ ..::;:x::;£x::x:::;:'

the blank corrected target analyte and TIC mass frqî ŷank corrected sample
.¥;8;ls¥?:''''::i¥t;i;?¥..

mass. " " ¥;:;::,":4:IF" ''::lll|li:.

Data is presented in Table 4.
":fi'-**:**:*:*:*":1:.:*:*-''•lltilF

9. Tlie blank corrected VOST unchapGjterized frli|||g was determined by dividing
the blank corrected uncharacterî|i|m|j||i||i:|he blip corrected sample mass.in.
Data is presented in Tj|||i|i|:;;.

..JilF''' '"::l:illl
IIP

10. Steps 7 through ̂Ifl̂ l̂lpllllll̂ M̂MS-SV samples.

Data foslBî iifcjtep̂ iftlough 9 is presented in Table 8.
W

11. To detilH|| the to|J|volatile + Semivolatile) Uncharacterized fraction the blank
corrected vl̂ i||̂ M̂M5-S V sample and Uncharacterized fraction masses were
converted to colpentrations by dividing the mass by the stack gas sample volume.

Data is presented in Table 9.

12. Blank corrected VOST results (sample and Uncharacterized concentrations) were
added to blank corrected MM5-SV results (sample and Uncharacterized con-
centrations) to obtain total blank corrected results (sample and Uncharacterized
concentrations).

Data is presented in Table 9.

MRI-APPLIED\!U62050.21
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13. The total Uncharacterized fraction was calculated by dividing the blank corrected
Uncharacterized concentration by the blank corrected sample concentration.

Data is presented in Table 9.

3.1 Volatile Chromatographable Organics

The VOST area counts were obtained from the computer gglpated total ion current
plots for the samples and automatically integrated using Lâ;i;||p||̂|tware. Representa-
tive portions of the chromatograms and integrations wê ipinualiŷ tliigked to insure that
peaks were correctly integrated. The integrations wjg||)lased, on the tdli|;|iQns; not on
selected quantitations.

VOST data and Uncharacterized fraq|j|l;|||̂ ulatiohis«iife;;presented in Tables 1
through 4. "Hir**

The full trap pair is desorjy|p|||g the 1||||T trap pair analysis which means the split
factor is 1.0. ,:-;:l!Pr ,11111*:, 'Ill-

Five (5) mL ot||||j||i|î  mSiltjdensate sample was analyzed which results in a split
f t r- t /-\ i A .':;i:i:i:i:::i:i;i::1;'':factor of 1 2. 1 4f

The condens1||ii||ank aj|||count was greater than the condensate sample area count,
which results in blan1|||i|pied values being treated as zero. This was due to the presence
of some late eluting peak! in the chromatogram for the blank that were not present in the
VOST condensate sample.

3.2 Semivolatile Chromatographable Organics

The MM5-S V area counts were obtained from the computer generated total ion current
plots for the samples and automatically integrated using Lab Base software. Representa-
tive portions of the chromatograms and integrations were manually checked to insure that

MRI-APPUED\R3«2050̂ 1
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peaks were correctly integrated. The integrations were based on the total ions, not on
selected quantitation ions.

MM5-SV data and Uncharacterized fraction calculations are presented in Tables 4
through 8.

The filter/XAD, FH/BH rinse and condensate each have the same split factor. In each
case the full sample was extracted, the extract was concentrated to | volume of 1 mL
(1,000 uL) and 2 uL was injected into the GC. This results in ajjjifactor of 500.

3.3 VOST and MM5-SV Combined

The total mass data and Uncharacterized mass f61i||̂|T (from Table 4) and for
MM5-SV (from Table 8) were entered in̂ ilsatele 9 alorillitth the respective volumes of

'̂¥̂:?:8:S8¥'!:S¥:¥:v. :¥;5|?S¥.Sti..

gas sampled by each method, in order to ĉpla1i|||||tg!!;al simple mass concentration and
the mass concentration of the uncharacterî pbqî ll'fftP̂ 'OST and MM5 individually. It

,:*;:•;&¥:, 'liil̂ SSiSIIF

was necessary to convert the mt|p!i||||to co1f|l|!tration units because the volume of gas
sampled is very different |gpjpese t\̂ |isi||plir||iiilethods. Thus, the mass values cannot

'"•II*,. xSWI"'™***''"' '''**'
simply be added together f̂ ^̂ ^̂ M̂

The two pa|||ilinasl̂i|entrii|||li values were added together, as shown in the last
two columns :0̂|||jble 9. Tĥ ûlting two overall mass concentration values were used to
calculate the ovef̂ |̂chara||pized fraction (%) for VOST and MM5-SV combined.

¥̂ :¥'
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Ô

•
f"*

p2̂
2•2

CD
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Appendix
Calculations of Response Values
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Appendix
Calculations of Response Values

Response values were determined for the blanks associated with VOST traps and
VOST condensate, and for the Filt/XAD, FH/BH Rinse, and condensate for the MM5-SV
samples. These response values were calculated in order to convert ion current area counts
to mass units (i.e., ng). The blanks were used for determination of response values because
the samples were normalized on the blanks. 4;iP

For VOST traps, the response value was calculated |3̂:iividifi§;i||e total mass of the
three internal standards spiked onto the field blank p̂a|| f f §0 ng) by lli|$||rnal standards
area counts, as shown in Table A-1. .Jiilf' ,::|l|l "'*'"'

For the VOST condensate, the total m|||jpf intenil||||ndards was the same (750 ng),
but it was spiked into a 5 mL amount of 'l|||pl||||jii|lanklifjf-5 mL of sample. The
response value was therefore determined b||i||yi4J|p̂iiilpass (750 ng) by the area counts
for the internal standards spikeJf|||;|smL, iillpen multiplying by the split factor of
12.14. This split factor wa|i;̂%ctu|||b|al sa||||e volume of 60.7 mL divided by the 5 mL
volume analyzed. ''̂lllly,. ,::;lllll!'s¥iltlill||;¥::,''::::''

The MM5-S;p|ill!p1ii?lGnsiii|l<if individual extracts of the filter/XAD, FH/BH
..,:,;,:;:•;;;;; :.iy' "':::y';,:v'!,:x':.:;:;., ''̂x'tt-i'x''''

rinses and co4i|&sate. The ̂||p vollme for each extract was 1 mL (1,000 //L) of which
2 [SL was analyiif|||ach 2 ̂portion contained 40 ng of each of six internal standards, for
a total of 240 ng. Tl|||||pie values were calculated for each fraction of the blank train,
as shown in Table A-2. Wnce 2 fjL of the total 1 mL extract was analyzed, the response
value was determined using the split factor of 1000 //L/2 //L or 500.

The response values, which include the split factor, allow calculation of the mass of
compounds (i.e., ng) in the entire sample, based on the area counts for that portion of the
sample actually analyzed (i.e., 5 mL of VOST condensate or 2 //L of MM5-SV extract).
However, this assumes that the response for the target analytes, TICs or unknowns is the
same as the response for the internal standards. This could also be expressed as assuming a
relative response average factor (RRF) equal to 1.0 for all targets, TICs and unknowns.
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Table A-l. Response Values for VOST Traps and VOST Condensate
VOST Traps

IS counts for field blank pair - 25.8 x 10s
Amount of IS spiked onto each trap pair - 750 ng

Response Value = ———50 "9—— =
25.8 x 1(f counts

VOST Condensate
IS counts for 5 mL of method blank = 18.0 x 10s

Amount of IS spiked into 5 ml = 750 ng

Split factor= 60.7 mL sample __1214 J||r ̂
5.0 mL analyzed '':llllllk ̂ Hiltlr

29.1
1(f counts

Response Value =
18.0 x;;;:!il! "

506 ng
1(f counts
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Table A-2. Response Values for MM5-SV Blank Train Samples
Filt/XAD

IS counts for 2 nL of extract = 142 x 106
Amount of IS in 2 /A. = 240 ng

Spat factor - 10°0̂ sample __ 5QQ
2 juL analyzed

Response = ———24° ng—— x 500
142 x 1CP counts

FH/BH
IS counts for 2 //L of extract = 106 x 10e

Amount of IS in 2 /uL = 240 ng ^

Split factor = 100° "L samP'e = 50oli
2 ̂ L analyzed T

Response =——— 500 1t130

1O3 counts

Condensate '':*l!!i|;:;, ,::;
IS counts for 2 /̂ Ô ilfiract = 97.1 x 106

Amount of IS inH i^L = 240 ng

SpUt factor - 1000 ̂  sample __ 5QQ
2 pL analyzed

Response = ———24° n9——— x 500
97.1 x 105 counts

1t240 ——09.
106 counts
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f*r-!;-*r«<f *!̂fê '̂̂|
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