DEC-@5-1994 17:41 US EPA 513 S69 7676  P.002/040

SUBJECT: Summary of Results from Base Catalyzed Decomposition
Technology SITE Demonstration at Koppers Wood Presaerving Facility
in Morrisvilla, NC :

001434

FROM: Terrence M. Lyons
START Team Leader
Regional Support Section

T0: Beverly Hudson
Regianal Project Manager

Region 4

This preliminary data summary report provides information on the - -
performance of the Base Catalyzed Decomposition (BCD) Technulogy eveluated
under the Superfund Innovative Technology Evaluation (SITE) program in
September 1993 on the subject site.

The BCD process 1s a chemical and physical process that decomposes
chiorinated organic compounds by removing the chlorine atoms from the atomic
structure in each such compound. The BCD process was developed by EPA’S Risk
Reductfon Engineering Laboratory (RREL). The demonstration was performed by
ETG Environmental, Inc. (ETG).

The BCD process as demonstrated by ETG consists of modified soil thermal
desorption treatment (some BCD reagent is introduced with the soil prior to
thermal desorption) which desorbs the contaminants in the soil into an o0il
phase with a hot o1l vapor recovery system (VRS). The resultant contaminated
0il is then treated in a BCD reactor. Approximately 15 tons of soil were

- treated-during -the -technol demonstration. - A total -of seven soil test runs
were conducted during the thermal desorption phase of the demonstration and
three contaminated oil test runs were processed in the BCD reactor.

The first three soil tests runs were conducted for the purpose of
setting process parameters (test runs 1,2, and 3). During the remaining four
test runs the retention time was approximately one hour at an operating
temperature of 800°F. Two BCD oil reactor runs were successfully completed
for the demonstration. Approximately 40 gallons of VRS scrubber oil were
treated during each test run. The BCD reactor was heated to 650°F for six
hours, cocoled overnight and sampled.

MODIFIED THERMAL DESORPTION SCIL RESULTS

Analytical results for the thermal desorption phase of the soil
treatment for PCP in untreated (input) and treated {output) soil samples
collected for test runs 4, 5, 6, and 7 show PCP contaminant removal
officiancies (CREs) were 99.99% or batter for esach taest run. Treated soil met
the target claanup objective of 95 parts per million (ppm) for all test runms.
Analytical results of the output scil samples for all dioxin (PCOD} and Furan
{PCDF) compounds from the thermal desorption unit indicate that the
concentrations of these compounds were at or near the detection limit (1

ug/kg) for all test runs. However, since input soil concentrations for \\\\\\\\
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2,3,7.8 TCDD and TCOF were also at or near detection Timits, 1t cannot be Hpy)
determined conclusively that the process effectively reduced the
concentrations of these compounds. -

BCD REACTOR OIL RESULTS
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BCD reactor phase analytical results revealed PCP concentrations in the
untreated (input) oil samples ranged from 170,000 to 180,000 ug/kg in the
first untreated oil sample and 1,300,000 to 1,700,000 in the second untreated
oil sample. OCutput treated oil concentrations rangad from non-detect to
15,000 ug/kg for a CRE of 96.92% in the first treated 0il run, and 3.300 to
3,400 ua/kg for a CRE of 99.96% in the second treated oil run.

BCD reactor phase analytical results for all PCDD/PCOF compounds in the
first oil sample test run resulted in a range of CREs of 99.84% to greater
than or equal to 99.99%. The second oil sample test run CREs ranged from
99.98 to greater than or equal to 99,99%.

The concentratiaon of PCP and PCDD/PCDF materials in the ireated oil
indicates that the “reated oil can be reused and may not have to ba subjected
to RCRA dioxin disposal regulations.

AIR TREATMENT SYSTEM

Tha results from the semi volatile organic compound {SVOC) analysis
(specifically PCP) of the off-gas from test runs 1,2,4,5,6, and 7 of the soil
reactor showad an inlaet {prior to activated carbon filtration} concantration
range of <27 tc 5974 ug/dscm and an outlst {(after activatad carbon filtration)
concentration range of 1.2 to 41.7 ug/dsem.

The results from the analysis of the off-gases from the scil reactor and
air treatment system for all PCDD and PCDF compounds for test runs 1,2,4,5,6,
and 7 show variations in the effectiveness of the configuration of the air <
treatment system. TCDD analysis revealed in inlet concentration ranges of N

TN
14,9 to 264 ng/dscm with outlet concentration ranges of 3.23 to 447 ng/dscm.

3 a 5 ]
icn modeiing {spec i Source Compiex
Dispersion Model (I1SCM)) to determine maximum ground level impact. The model
predicted that the TCDD was the only emission_of concern and ts maximum
annual concentration would be 4.5 x 107 mg/m® at the point of maximum impact.
For the six days of testing, this figure was well within Ehe established HNorth
Carolina Toxic Alr Pollutant Guidelines of 3.0 x 10°° mg/m°. Further, the
pcint of maximum concentration was found to be 40 meters from the stack, well
within the facility boundary.
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While emissions from the test were found to be within State Guidelines,
the emissions were determined to be the result of an inadequate implementation
of the air poliution control system, resulting in poor per%ormance of the
activated carbon fj?tratioq system. Utilization of a BCD system for actual
site remediation will reguire redesign with utilization of a system which
protects the carbon filters from moisture. Treatability testing should be
canducted with the redesigned system to ensure proper performance.



KOPPERS BCD DEMONSTRATION
PRELIMINARY PLANNING

Initial Site Visit - RPM and PRP implore START to find
innovative technology other than incineration (3/16/91)

PRP decides to excavate and off-site incinerate contaminated soil

Citizens Group reject ROD and request EPA evaluate other
technologies (1/4/93)

Region request START reopen prior innovative technology
investigations (1/4/93)

Koppers BCD accepted into SITE program (1/22)

RREL and Region 4 notify State of N. Carolina of demonstration
and desire for close participation and coordination (6/21)
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KOPPERS BCD DEMONSTRATION
NEGOTIATIONS

* USI recinds prior verbal access agreement and prevents
ADA trailers from entering site (7/28)

e Agreement secured with help from region 4 GC.
ADA equipment enters site (8/3)
ETG mobilizes to site (8/9)

* Beazer recinds their agreement and requires EPA
indemnification for waste generated, and community and

visitor liability (8/5)

e Agreement reached with help of HQ OGC
No indemnification, visitors will be kept off of Beazer
property USI allows visitors bused to their property (8/20)

®* N. Carolina DEHNR expresses reservation about level of
air sampling (8/13)

* DEHNR verbally changes some of the initial requirements and adds
additional requirements, which we scramble to meet (8/26)
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SOIL PRETREATMENT

VAPOR RECOVERY
Sodium
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Figure 1: The BCD Process and SAREX® THERM-O-DETOX® System as demonstrated & printed on Bocy:d?q Paper
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KOPPERS BCD DEMONSTRATION
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KOPPERS BCD DEMONSTRATION
NEGOTIATIONS

* USI recinds prior verbal access agreement and prevents
ADA trailers from entering site (7/28)

* Agreement secured with help from region 4 GC.
ADA equipment enters site (8/3)
ETG mobilizes to site (8/9)

e Beazer recinds their agreement and requires EPA
indemnification for waste generated, and community and
visitor liability (8/5)

e Agreement reached with help of HQ OGC
No indemnification, visitors will be kept off of Beazer
property USI allows visitors bused to their property (8/20)

* N. Carolina DEHNR expresses reservation about level of
air sampling (8/13)

e DEHNR verbally changes some of the initial requirements and adds
additional requirements, which we scramble to meet (8/26)
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VAPOR RECOVERY

SOIL PRETREATMENT
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Figure 1: The BCD Process and SAREX® THERM-O-DETOX® System as demonstrated






BCD Test Parameters
Solid Reactor

Runs Temp °F Reagent Retention
1 800 Bicarb (5%) 30 min
2 800 Non-Bicarb 30 min
3 650 Bicarb (5%) 30 min
4 650 Non-Bicarb 30 min
S 800 ? 30 min
6 800 ? 30 min




BCD Test Parameters
Liquid Reactor

Caustic Powder Reagent

Organic Catalyst Reagent
(powder)

High Boil Point Oil

Waste Oil
LTR Residence Time

LTR Temperature

2 grams/gram PCP

0.1% of waste oil volume

10-15% of waste o1l volnme

Sunpar TWI110

A to 6 homs

600 to 650 °F
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KOPPERS BCD DEMONSTRATION
EXECUTION

Excavation, homogenization, sampling and analysis, 10% bicarb
addition, drumming and weighing of contaminated soils (8/27)

First and second thermal desorption runs with 2 cu yds per run
with bicarbonated soils at 800 F (8/28 and 8/29)

Third thermal desorption run at 650 F cancelled when vendor
increases temperature to 800 F during run. Decide to increase
retention time and maintain 800 F throughout demonstration (8/30)

Fourth thermal desorption run initiated. After that 70 of 110 gal
contaminated scrubber oil pumped into BCD reactor for first BCD
run. Reactor heated to 650 F for three hours (8/31)

Seventh thermal desorption run initiated with non-bicarb soil
Second BCD reactor run begins with 70 gal scrubber oil (9/3)

<3
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'KOPPERS BCD DEMONSTRATION

DECONTAMINATION

* During decontamination and demobilization of equipment 3 inches of
rainfall fill 70 'x 40' pad with PCP and dioxin contaminated decon

water overnight (9/8)

* Notified DEHNR of initiative to carbon filter contaminated water
and release on site. State requires meeting 1.0 ppq level for
dioxins (9/20)

e Meet State's requirement and discharge 6,000 gallons of treated
water to fire pond saving approximately $250,000 (10/1)




KOPPERS BCD DEMONSTRATION
OIL SAMPLE CLEANUP

Lab audits of Versar labs identifies potential matrix interference
in some of the initial PCP in oil samples. Request investigation
and recommendation for most appropriate clean-up method (9/17/93)

Received draft data for dioxins and semi-volatiles. Detection
limits for PCP 1,200 ppm (10/24)

Results from acid-base/GPC clean-up bring detection limit down
to 0.5 ppm for PCP in oil samples. Show BCD provide 99.99%

reduction in oil (11/17/94)
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KOPPERS BCD DEMONSTRATION
DIOXIN

Receive letter from Fred Striley of Times Beach Citizen's Group
requesting information on BCD demonstration and prepare response

(4/14)

T. Lyons and C. Brunner brief Region 7 Administrator on BCD demo
(5/10)

Receive Hi Vol sampler results from BCD demo which show trace
of dioxin in one down wind sampler (5/12)

Initiate investigation of Air Modeling of dioxin emissions
from air treatment system (6/20)
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KOPPERS BCD DEMONSTRATION
DIOXIN (CONT)

Results of SCREEN2 Air Model show a predicted concentration
of 60% of N. Carolina's DEHNR Toxic Air Pollutant Guidelines
for only 2, 3, 7, 8, TCDD

Notify N Carolina DEHNR. DEHNR concurs with results of
SCREEN2 model (10/13)

RREL proceeds with the full scale Industrial Source Complex
Model and request if DEHR has any additional modeling
requirements. They have none and await results (10/19)

Results of ISCMST shows a 15% level of State's annual
emmission rate (11/18)




Summary of Analysis Results for Semivolatile Organic Compounds in Soil Reactor Off-Gas (pg/dscm)

Table 2-1

n e

. Ruad R $ Rus 6 I ReMT | »

Amalytn s b . e

Owtit | Malot | Ot | Inder | Owetor [4iaict” | Outlr
1,2-Dichlorobenzene «<0.2 203 <02 253 <02 300 <02 <02 <02 <02
1,2,4-Trichlorobenzene 72 <02 165 <02 40.7 <0.2 46.6 <02 64 <02 109 <02 <02 <02 <02
1,3-Dichlorobenzene U8 «<0.2 542 <02 118 <02 2s <02 n <02 416 <02 <02 «<0.2 <02
1,4-Dichiorobenzene “ <02 2.6 <02 218 <02 474 <02 66.7 <02 8.1 <02 <02 <02 <02
2-Methyinaphthalene 197 <01 143 «<0.1 166 <0.1 240 «<0.1 231 «<0.1 611 <0.1 «<0.1 «<0.1 «<0.1
2-Methylphenol 5.7 <0.1 302 «<0.01 <92 <0.1 <43 «<0.1 <86 «<0.1 <75 <0.1 <0.1 «<0.1 «<0.1
2,4-Dichiorophenol <17 <02 3 <02 <17 «<0.2 <18 <02 <16 <02 <14 <02 <02 <02 <0.2
2,4.5-Trichlorophenol <33 <02 599 <02 <15 <0.2 <71 <02 <15 <02 <13 <01 <02 <02 <02
2,4,6-Trichlorophenol <33 <02 3 <02 <18 <0.2 <7 <02 <15 <02 <13 <01 <02 <02 <02
4-Methylphenol 29¢ <02 kX g <0.1 <14 <0.2 <64 <0.1 <13 «<0.1 <12 <0.1 <01 <0.1 <0.1
Acenaphthene <18 <01 93 <0.1 <81 <0.1 38 <0.1 <16 <01 188 <0.1 «<0.1 <0.1 «<0.1
Acensphthylene 9.3 <01 458 <0.1 <12 <0.1 83 «<0.1 <12 «<0.1 205 <0.1 <0.1 <0.1 <01
Anthrscene 40 <0.1 43 <0.1 <11 <0.1 <$.1 <01 <11 «<0.1 203 «<0.1 <0.1 «0.1 <01
Benzoic acid 19.11 <13 <231 2 <1148 0.4) <340 05 <1100 06 <940 13 <12 <12 <12
Benzo(b)luoranthene <59 0S¥ <54 <03 <27 <23 <13 1.2F <26 14 <22 <03 <03 <03 <03
Benzo(k)luoranthene <63 OSF <é <03 <30 <03 <14 1.2F <28 1.4 <23 <03 <03 <03 <0
Benxy! alcohol 185 <02 <17 <02 <18 <02 <85 <02 <17 <02 <18 <02 <02 <02 <02
Benz(a)anthracene <29 10 ra) <0.1 <13 <0.1 <62 0.9 <13 os <12 19 «<0.1 <0.1 <01
Benx(s)pyrene <34 oy <31 <02 <16 <0.2 <12 02 <18 01 <13 <0.1 <02 <02 <02
bis(2-Ethylhexyl)phthalste 60 46 U6 <02 <18 S1.4E 75 ns <17 616 <14 1.7 1.02 1.03 <02
£ ;



Table 2.1

(Continuwed)
. . Romd
PN 83193
Anelyto . T v s

Butyibenryiphthalate <19 07 8

Chrysenc <35 1.1 402 <02 <16 <02 <74 »

Dibenzoluran 264 <02 389 <02 <16 <02 18 ...<°'2 1 1}2 1 <0.2 ) 2.7 <0.1 <02 <02 <02

Diethylphthalate ns 13 <Al <0.2 <16 03 , <12 ) o f_’..’, 1 _93_ N <32 <01 | 0207 0212 <02
o Dimethylphathalate <22 «<0.1 14) «0.1 <10 | <01 <4.4 e ':0;! 153._3 - <01 1. <81 <ot <01 <01 <0.1
0 Di-n-butylphthalate 48 0.6 137 <01 <10 1 03 <AS 72.3 19’ —"9;1. fl‘g ] <01 | <01 <0.1 <0.1

Di-n-octylphthalste <23 «<0.1 <21 <0.1 <11 ! «<0.1 ] <49 1. _O'.l_ 19_,8 <_2_l | <835 ‘ ,-<°'1 ‘ «<0.1 <0.1 <0.1

Fluoranthene 18 0.7 510 <0.1 <14 «<0.1 6.1) ‘,_1.9, | Z{. A .(_);3,.«.--, ,-ﬁiwm 22 B <0.1 <0.1 «<0.1

Fluorene 11.3 <0.01 342 <0.1 <12 «<0.1 <_i.3 1. fﬂl ﬂl_ :2..1“ 150 1. «<0.1 A <0.1 <0.1 <0.1

Hexachlorobentene <2 <0.1 486 <(.1 <93 Jr <01 | <44 | <01 ﬂl 1 <01 | <76 | <01 <0.1 <0.1 «<0.1

Isophorone 174 <02 <\7 «0.2 <19 <0.2 «8.6 <0.2 <18” ) «<0.1 ) <13 «<0.1 ) <02 <02 <01

Naphthalene 967 <02 748 0.1 629 0.1) 730 fi).l~ 1 _;813_ <0.1 2&6"_“<0.l B <0.1 «<0.1 <0.1

Pentachiorophenol 495 12 6974 417 <27 26.9 ] 366 _,l_i.l_ lﬁo_ 1 WB.S'W 335;” - 2% § 376 376 <03

Phenanthrene 18.4 «02 365 <0.1 <14 <01 i <6.5 ‘ <0.1 ) 2—43 f(_)_l J i ,5_9;9, 1. 01 <01 <01 <0.1

Phenol 384 <03 521 <03 29 ] <03 24 ::_0:1 e 32_6 <_9:’3 A 493 1 <03 1 <03 <03 <03

Pyrene 59 0.7 23 «<0.1 <13 <0.1 59 04 10J 06 N »2 57 ] <0 l“ B ,,__(o'l «<0.1

Serrogete Renoveries (%) S *

2-Fluorobiphenyt 89 9. b4 94 NC 92 1 99 ?_‘1 E_J_C_ ‘ ?i 112' N ‘13“ Lm 93 9 89

2-Fluorophenol 95 9 100 2 NC 90 110 o4 NC a8 124_ i <0 "3W_ . ‘}ﬂ' ] m_..?i.......

N L d g
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Table 2.1

(Continued)
m o —————— A ——
Eh I, vy P R
_ Rar $ G Rk 7 < e Blanks ™
90193 029y e v 90093 ¥
Annlyte a Y e -
Tudot Owtit Intet Outint | “folet | Owtiet Jalot © Dup’ Outlet
Nitrobenrene-d5$ 101 86 107 87 NC L 272 M re f 264 £ on 87 L
QF QFr
««««« M) e T — 4+ - o ——— . 9 — —— . me— - s —— - e
Phenot-d$ 17 95 113 ™ NC 90 97 o4 MC °0 102 I 89 o6 9 93
Terphenyl di4 98 93 103 101 NC 97 95 94 HC 90 | 104 87 100 98 2%
2,4,6-Tribromophenol 56 81 76 82 NC 81 59 79 NC 7 68 81 ad 76 76
Note: All < values sre detoction limits for analytes not detected. Reanlte for sanlyren detocted belom drtectlion Honliy aos ropeatrd and 1 (lngged
Quasliflern:
E - Anslyte concentration exceeded calibratbon mange.
F - Interference or coelution suspecied.
J - Result s less than stated Detection Limit.
NC - Not calculsbie.
‘3 L E)



Table 2-2
Summary of Analysis Results for Particulate and Anions in Soll Reactor Off-Gas

' Res 1 " Rem2 Re4 Rua $ R 6 Rua 7 Fickd Plesk
Analyte Unies
Iabet Outiet bt . | Ouwtet Iadet Owtlet Intet Owtlct Indet Owtiet bt Ovutlet it | Owiiex
HQO* (mgAtscm) 0.197 0.113 607 0.133 0232 0.067 0.169 0.052 0.400 0230 m 047 0.160 0.11
aze {mgidecm) 0.094 0.089 0.184 0.406 0.09% 0.037 0.105 0039 0.109 0073 0.361 0.0214 0.016 0.003
HF (mg/dscm) NA «<0.01 NA <0.01 NA <0.01 NA <001 NA <001 NA <001 NA <0.01
Particulate |  (gridsch) 0.037 0021 0.040 0.021 0.001 00004 | 0005 0.005 0021 0012 0.049 0.028 NA NA
Particulate | (Tvhr) 0.024 0013 0022 0012 0.001 00002 | 0.003 0.003 0009 0.008 0023 0013 NA NA
* = Reported as chloride.
:: NA = Not analyzed.
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Summary of Analysis Results for Volatile Organic Componnds in Soil Reactor Off-Gas (ppbv)

Table 2.2

R 1 Run 2 Run 4 Ron § Rwe & Ram 7

8-2893 ‘82993 83193 20193 *0293 20373 Tvip Pickd

- YT ) Bisak | Blask

Assliyre Tandet Outict Indet Owtlet Inlet Owtlt | Jnket Inict Dop | Ovtict | Indct Owtict Inlet Outict® | 82893 | 82893
1,1,1-Trichlorocthane <8 <0.7 <55 <31 <900 <5000 <280 m<7J30“ 1. <60 - <290 <190 <900 i NA <05 <09
1,2-Dichlorobenzene 18 <0.7 <S55 <31 <900 <5000 <280 1 <280 i <60 1 <290 <190 <900 NA <05 <09
1,2,4-Trichlorobenzene 18 <0.7 <55 <31 <900 <5000 <280 <280 <60 410 <190 <900 NA <05 <09
1,2,4-Trimethytbenzene 64 <0.7 38 <3.1 <900 <5000 3000 3000 <60 <290 <190 <900 NA <05 <09
1,3-Butadiene T40 <07 2000 <31 62000 <5000 24000 24000 10000 10000 11000 46000 NA <05 <09
1,3-Dichlorobenzene 28 «<0.7 <55 <31 <900 <3000 <280 <280 <§_0_.. <290 <190 <900 NA «<0S <09
1,3.5-Trimethytbenzene n <07 <35 <31 <900 <5000 1300 1300 <60 i <290 <190 <900 NA <05 <09
Acctonltrile <80 <7 <350 <3 <9000 < 50000 36000" 36000 ﬁo ) 9000 ) <1900 <9000 NA <5 <9
Benzene 1200 <0.7 1600 <31 16000 <5000 «<280 ) W<280 <60 e 7400 <190 38000 NA <05 <0.9
Bromomethane 160 11 1000 89 <900 <5000 1400 _ 1200 ‘ <60 N <290 <190 <900 NA <05 <09
Chlorobenrene 63 <0.7 130 <31 <900 <5000 1500 1500 N i‘g ’ <290 <190 <900 NA <05 <09
Chiorocthane 200 <0.7 500 <31 <900 <3000 <280 <280 :_6£ ...»..."<m <190 <900 NA <05 <09
Chloromethane 9?10 ) 130008 110 1100 <5000 12000 12000 ) 600 960 500 10000 NA <035 18
Ethyl benzene 130 085 120 <11 1100 <5000 6500 6400 <60 820 <190 1600 NA <05 <09
Ethy! toluene 80 <7 <350 <31 <9000 «<50000 3600 3600 <600 440 <1900 <9000 NA <3 <9
Methylene chloride 84 29 310 190 <900 <5000 <280 <280 ) f,ﬁ_ <290 <190 <900 NA <05 <09
m,p-Xylene 300 28 350 <31 2500 <5000 14000 14000 <60 1700 <190 3100 NA <03 <09
n-Octane 200 «<0.7 210 <311 2000 <5000 4000 3900 <60 1200 <190 <900 NA <05 <09
o-Xylene 150 15 - 170 <31 1100 <5000 7300 T200 <60 820 <190 1400 NA <03 <09
Propylene 38008 25 7300 610 3500008 630000 110000E | 110000F | 22000E 750008 31000 220000E NA <05 19




Table 2-3

(Continued)
R
Rus 4 Rua § R ¢ R 7
83193 20193 20293 90393 Txip Plcid
- . Blask | Blsak
Asalyte Indet Owtict Tulet Inlet Dup | Owtiet Talet Owtiet Tadet Owtlct® | 32893 | B-2393
Tetrachloroethene <8 11 <33 <31 _ <900 <5000 <280 <280 <60 <290 <190 <900 NA <05 <09
Toluene 870 13 1100 <311 12000 <5000 39000 39000 <60 5300 <190 18000 NA <05 1
Vinyl chloride <8 <0.7 100 <31 . <900 <5000 <280 <280 <60 <290 <190 <900 NA <03 <09
Sarrogete Rocoverics (%)
Octafluorotoluene 100 9% 100 99 99 101 102 104 101 ” ” b 44 NA 99 99
Toluenc-d8 100 9 96 % 97 102 102 104 101 95 % n NA 95 9
4-Bromofluorobenzene 102 104 <] 104 94 89 9% 95 9% ” o4 L 44 NA 106 106
PR I

* Run 7 outlet ssmple was lost due 1o [low controller becoming dogged.

E - Estimated value, result excoeds instrument calibratioa range.



Tahle 2.4

Summary of Analysis Results for Folychlorinated Dibenzo-dinxing and Dibenrofiyans
in Soil Reactor Off-Gas (ng/dsem)

8T

ol ‘ SRS Rt g o2
Roa 1 Rem2 R 4 Paes . . f’n.‘r\ !
s2893  EE LT saess Bo193 - o ] MA Hymad
ca ] AR R o8 B RS
Asatyie Tkt Owiet (bt | Owtet | Iaks | Owit | ks | Ot | faia | Ouir | taket | Owict | O’
23,78-TCDD 140B 7828 131B 28 1498 ) in 47.21!‘ 4478 2548 ‘ 1478 1798 119B 1.3
23,78-TCDF 7.36C A93C 125CB | %ICB | 12¢ | 9gosc _29C _z_vlsqh;:_ 15{(_:.& 706C | 2935CEB | 123CE | Q1IC
Swrrogate Rocovery (%) T R PP T - — g = e o .T- g e
13C-23,78.TCDD 51 2 2 49 vl s o | o’ |8 1 4 s
13C-23,78 TCDF 50 2 a7 31 9 | M | 4 | B | 2 51 19 3s 2
Anshyte - - g -y
Total TCDD 0BE | 220BE | 3770BE | 8840BE | 619BE | 145BE | 1720BE | 110008 | 78208 | 3888 | 72508 | S100B | 38388
1,2378-PcCDD 509B,E WOBE | 38BE | GB0BE | WIBE | 121BE | MeBR | 1B | TME | 4B | 478 | e | 3718
Total PeCDD $390BE | 3600BB | S7M0BE | 11600BB | S25BE | 188BF | 36S0RE | 243008 | 860E | 54508 | 8800E.Q | ss00E | 8108
1,23,4,78-HxCDD 380 B.E 3628B,B 409B.E 674B.B 219B.E 6.7B e 4988,5”' ‘ 1060E 1. 306B o 3138 4028 291EB 3338
1,23,6,78-HxCDD 70288 MBE | «0BE 6BR | 25888 | 8298 | BB | 1208 | 5638 | 3708 | 2638 157 2318
12.3,789-HxCDD 115082 6¥BE | 88SBE | 14%BB | S07BE | 1628 | o4BB | 21508 | 3B | 3B | 6B | s72m | 197
Total HXCDD 1240088 | 7480BF | 8T60BE | I14700BE | SBE | I95BE | 11200BR | 28908 | 62108 | 40208 | 43608 | 3920 | 9338
1234,6,78-HpCDD 51008,8 35788 | 3090BE | S140BE | 163BE | 38BE | 36%BE | 3608 | 10008 | 7768 | 636B | 4mB | 17588
Tota! HpCDD 104008,8 | 7420BE | 6220BB | 10200BE | %eBE | 99288 | 78%BE | 11508 | 23408 | 1608 | 1358 | 12108 | 088
oCDD 1560088 | 863088 | $43BB | 141008B | 408BE | 638BB | 99%0BB | 127008 | 17208 | 15008 | 8368 | sesB | nems
Totsl TCDF $52088,1 | 316BBLQ | 757BB1 | 2020BBI | &87BI | 1471 39RL | 180B1 | 111081 | 481 | 714081 | 12081 | 9am
12.3,78-PeCDF 228C UsBR] | BRI | s36BE | 25281 | 0mosBl | 2eBCRI| st | s1s1 | sAr | 714 102 02
234,78 PcCDF 144C 841C1 | 316CB | 381CBI tr | ez | ot | oase | 1 | em | 133 | a1




[} ]

Tahle 2.4

(Continued)
Rea 1 N Rem 2 Rwn 4 Ron $ © . Rem , “Rea7 ifm,
82893 v | - 82993 33193 *0143 o 90293 - | . 94883 - | i90048%
, L, F . , ey R R :}/}f;, ~,
Analyre Intet " Owtet ~ | Julot Owiet fskt | Omict | fntt | Owtid | et | Ouwiet | tuict”"| Ouet |* Owtet
Total PeCDF S62BELQ | 413BEl | 1010BE! | 170BRLQ [ S69BE) | 18381 | 383DEI | 24308 | 1160l | 781 | 1290BI | 868l 10871
12.34,78-HxCDF 398 2B SIBEI | 852B] 2181 | 07520 | 364m1 8991 | 31 3181 | 411B 30.1 041
1.23,678-HxCDF 387 29381 33B,1 S4.1B 1.891 08881 | 356B1 | a8l | 264 | 228 | 314B 102 0.13
2,34,6,18-HxCDF a2 288 441 781Q 0249 | 0.0874 373 668 | 353 | 2712 s 234 | os281
123,789-HxCDF 887 527 442 .2 0313 | 0097 | sASE | 128 | 677 | 366 258 | 146 008
Total HxCDF 442BEI 60TBE] | T2BEI | 11S0BELO | 256B1 | oB1 | a3npl | w0l | 543 4731 el | 3161 | ssBLQS
123,4,6,78-HpCDF 108E 864E 85.98 1328 398 108 | guE 3 | n7 36.6 S43B s 0.498
12.34,78.9-HpCDF 3058 235B.E 183 298.8 0888 | 00288 | 192BE 22 | 14 | 106 884 3.74 0.098
Tows! HpCDF 313B.E,1 327BE 296BE | 480BE|I 14B 3548 | 38BE | sa0 | 7 | 24 1968 12 1.7B
OCDF 30288 301B.B 251B,8 7928 B SOIB | 009398 | 74TRE | 4978 | s | 892 | 7 191 | exBS
Swrrogate Rocovery (%) o o e . -
13C-23,78-TCDD 36 n 68 68 4 | 2% o 40 e [*2 | LA »
13C-123,78-PeCDD 37 25 n 58 s | 2 5 ¥ || 7 73 4
13C-1,23,6,78-HxCDD 58 3 6 s 80 41 63 % | 6 | m 75 62 40
13C-1,2,3,4,6,7,8-HpCDD 67 2 66 65 88 8 | e a8 | s 70 86 80 4
13C-0CDD 25 10 14 69 & 2 s 6s | .20 L 64 o
13C-2378 TCDF 55 g3 ;! 75 63 27 LA - 6 75 7 62 2
13C-121,78-PeCDF 36 b)) 59 57 64 2% | 36 B | N | m 88 7 ©
13C-1,234,7,8 HXCDF 63 2 | n o 8s » B3] u ] e | e | = 6 »
13C-12.34,678 HpCDF 4 . e | e 80 |4 65 « a s | ™ @ | o
Colidh




01-2

Table 24

(Continned)
Sl i o - |
Real . “% Rua 2 Rown 4
82893 - | 82993 83193
.;, !’7, :;-,, i P o
Asalyto et |70t | T tabet | Owdet | et | Owint
MMS Serrogate Rocovesy (%) .
13C-1,23 4-TCDF 7 7 38 52 7 7%

Note: Fleld Blank values colculsted uaing & nominal volumes of 3 deem,

Qualiftor:

B - Anstyte (ound ls associated laborstory method blank.
C - Coeluting isomer present.

E - Estimate only; excoeds lnstrument calibrstion range.
I - Posltive polychlorinated dipheny! ether interferonce.
J - Patimate only; below instrument calibration rangs.
NA - Not anslyzed.

Q - Peak present outside loa natio limite

U - Not detected at the level reported.



Table 2-§

Summary of Analysis Results for Volatile and Semivolatile Organic

- Compounds in Liquid Reactor Off-Gas

1,1, l-Tnchloroethane

1,2-Dichlorobenzene

1,2,4-Trichlorobenze

1,2,4-Tnmethylbem

1,3—Butad1enc

L3-D1chlorobcnzene

L 1,3,5-Trimethylbenze

| Acetonitrile

Benzene

Bromomethane

Chlorobenzene

| Chloroethane

Igloromcthane

l Ethyl benzene

Ethyl toluene

Methylene chloride

m,p-Xylcnc

o—Xylenc

Propylene

Tetrachloroethene

| Toluene

Vinyl chloride

Surrogate Recoveries (%)

Octafluorotoluene

| Toluene-d8

l 4-Bromofluorobenzene
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CeOmPORATION

Table 2-§
(Continued)

= LTRRun2 “*

SRR s 9:3:93 L.

Seémivolatile Organic Compound AT (ugfdsemy R
1,2-Dichlorobenzene <2050
1,2,4-Trichlorobenze <1900
1,3-Dichlorobenzene <2310
1,4-Dichlorobenzene <1900

2-Methylnapthalene 28035

2-Methylphenol <1000
2,4-Dichlorophenol <1830
2,4-5-Trichlorophenol <1650
2,4,6-Trichlorophenol <1650
4-Methylphenol <1500
Acenaphthylene <1350
Anthracene <1745
Benzoic acid <12400
Benzo(b)fluoranthene <2920
Benzo(k)fluoranthene <3220
Benzel alcohol <1970
Benz(a)anthracene <1450
Benz(a)pyrene <1670
bis(2-Ethylhexyl)phthalate <1870
Butylbenzylphthalate <2000
Chrysene <1750
Dibenzofuran <1750
Diethylphthalate <1660

2-12




RADIAN

Table 2-5
(Continued)
Run2
L - {pg/dsem) - .7
Dimethylphathalate <1080
Di-p-butylphthalate 445)
Di-n-octylphthalate <1140
Fluoranthene 1350
Fluorene 3494
Hexachlorobenzene <1010
Isophorone <1980
Napthalene 68740
Pentachlorophenol <2860
Phenanthrene 10830
Phenol 2840 |
Pyrene 1952 {
Surrogate Recoveries (%)
2-Fluorobiphenyl NC |
2-Fluorophenol NC 1
Nitrobenzene-dS NC
Phenol-dS ] NC
Terphenyl-d5 NC
2,4,6-Tribromophenol NC |
Note: All < vatues are Detection Limits for analytes not detected.  Results for semmvolatile organic analytes detected below detection
Emits are J-flagged.
Quakifiers:

E - Result exceeds instrament cabbration range.
J - Result is below ific detection Limit.
NC - Not cakculated due w0 high dilutions.
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Table G-2
Summary of PCDD/PCDF Results for Ambient Hi-Volume Filter Samples

CHS ”?ﬁj‘wn };'.
"v '3"’? 4

b s e gsc%ij,,l?"** ‘
2,3,7 S-TCDD 1.59¢-04 1.190-06 J
23,28 TCDF 8.39¢-06 8.13e.07 ]
Sucrogate Recovery (%0)
13C-2,3,7,3-TCDD 69 65
13C-2,3,7,8-TCDF 74 71
Analyte
Total TCDD 1.73¢-03 B 5.14e-05 B,Q
1,2,3,7,8-PeCDD 1.23c-03 B 4,63¢-06 BJ,Q
Total PeCDD 8.03¢-03 B 5.08¢-05 B,Q
1,2,3,4,7,8-HxCDD 291e-03 B 3.63e-06 BJ
1,2.3,6,7,8-HxCDD 4.27e-03 B . 3.50e-06 BJ
1,2,3,7,8,3-HxCDD 7.79e-03 B 7.81e-06 BJ:
Total HxCDD 5.78e-02 B 6.56¢-05 B
1.2,3,4,6,7,8-HpCDI) . . 5.78e-02 B.E 233e-05 B
Total HpCDD L18e-01 B,E 5.442-05 B
OCDD 1.23¢-01 B,E,S 9.19¢-05 B
Total TCDF 1.77¢.04 1 3.50e-06 JQ
12,3,7,8-PeCDF 4.82e-05 ° 1.75¢-06 U
2,3,478-PeCDF 1.95e-05 J 1.06e-06 U
Total PeCDF 6.76¢-04 1Q 3.94¢-06 1.Q
1,2,3.4,7,8-HIxCDF 1.64e-04 1 93827 U
1,2,3,6,7,8-HxCDF 8.94¢-05 S 1,19e-06 U
2,3,46,7,8-HxCDF 9.78¢-05 9.38e-07 BJ
1,2.3,7,8,9-HxCDF 5.89¢.05 8.75¢.07 U
Total HxCDF 1.55¢-03 B 4,69¢-06 1,Q
1,2,3,4,6,7,8-HpCDF 1.58e-03 B 1.56e-06 BJ -
1,2,34,78,9-HpCDF 4.20e-04 B 1.13e-06 U
Total HpCDF 7.85¢-03 B 4.38¢-06 BJ
OCDF 5.75e-03 BS 5.38e-06 BJ
Surrogate Recovery (%)
13C-2,3,7,8-TCDD 63 69
13C-1,2,3,7,8.PcCID 93 9
13C-1,2,3,6,7,8-Hxt.DD 90 90
13C-1,23,4,6,7,8-HoCDD 113 91
13C-0CDD 113 68
13C-23,78-TCDF 78 | K
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Table G-2
(Continued)

e e [

ARy
T

) o0 2 )
& s AR L TR
b7 #ﬁgﬂ“'?“ (e il ) e %‘g,, A ”"f Q?XR‘
NEAE
KSR 5'3 5

9« % o
qﬁzzfgi“ {200k diE

13C-1,2,3,7.8-PeCDF 2
13C1,23,4,78-HXCDF 87 %9
13C-1,2.3,4,6,7,8-HoCDF 85 96
MMS Surrogate Recovery (%)
13C-1,2,3,4-TCDF [ NA ] { NA ]
S ———
Qualifierss

B - Analyte found s assaciated liboratary method blank
C - Co-eluting isomer pres-at

E - Estimate oaly; exceeds atrument calibration range.

I - Pozsible polychlorinated dipbecyl ether interfence,

J - Estimste only; below ins irumeat calibration range.
NA - Not analyzed.

Q - Paak present outside ion ratio limits,

U - Not detected at the leve| reported.

Hi-Vol Filter Blank values calculimd using & nominal velume of 1600 dsem.




TABLE 2

BCD-KOPPERS DEMONSTRATION
MTTD TEST RUNS
ANALYTICAL RESULTS FOR

SEMIVOLATILE ORGANIC COMPOUNDS (METHOD 8270)

IN SOIL SAMPLES (pg/kg)

DRAFT

TEST RUN 4
Input Output
R Y L A T . . A CRE (%)
Analyte TLONLSI2Y 1 TRACNESLA { - TR4-CN2-81A TR4-CN38L3
Pentachlorophenol 8,100,000 870 510 4700 > 99.99
{1,700) (3,400) (3,400)
Unknown substituted phenol ND " ND ’ ND ND
TEST RUN 3
Output
Analyte FEOTRSAONLSLIS - 1 TRECN28L34 TRICNLSLY -
Pentachlorophenol 280 330 170 > 99.99
(1,700) (6,000) (3,400)
Unknown substituted phenol ND ND ND ND

A-2
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TABLE 2 (CONTINUED)

DRAFT

TEST RUN 6
Output CRE (%)
Analyte CUPREAONISLE | TR6-CN2SL3 | TR6-CN3ISLY
Pentachlorophenol 150 ND 130 > 9999
(3,600) (3,500) (1,600)
Unknown substituted phenol ND " 170 INQD) ND ND
TEST RUN 7
Input Output
R Al e D S . CRE (%)
Analye AT4-CNI-BL2"- (17 TRT-ONLSLS TR7-LUNZ-SL3 TRILNISL3
Pentachlorophenol 1,500,000 ND ND 190 > 9976
(3,200,000) (3,600) (3,500) (3,500)
Unknown substituted phenol ND ND ND ND
Notes:
BAT - Batch number
TR - Test run number
CN - Composite number
SL - Sample location number
CRE - Coolaminant removal efficiency
. - Detected at a concentration below the reporting limit shown in parentheses
N - Only the output samples were GPC cleancd-up and reanalyzed. The resulta for the input samples are from the original analysis.
¢ - Results from clean-up study. Reextraction results are prescnted because the QC results were better and detection limits were lower than for the
clean-up of the original extracts.
¢ - Results from clean-up study. Only original extract was cleancd and reanalyzed, 50 no reextraction results are available
* - Only Tentatively Identified Compounds (TIC) that are chlorinated phenols are included in this table.
ND - Analyte was not detected above the detection limit. The number shown in parentheses, when provided, is the reporting limit.
JN - The analysis indicates the presence of an analyte for which there is presumptive evidence to make a “tentative identification™. The associated numberis  an estimated value. The number in parentheses

identifies the number of compounds which sum to the listed estimated concentration.

A-3
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TABLE 3

BCD-KOPPERS DEMONSTRATION
MTTD TEST RUNS
ANALYTICAL RESULTS FOR
PCDDs/Fs (METHOD 8280)

IN SOIL SAMPLES (ug/kg)

DRAFT

TEST RUN 4

INPUT OuUTPUT CRE

Analyte Saavienssia | P meent$ia - | trecnaen TRACNISLI "
2,3,7,8-TCDD 2.1 U 0.74 U 14 u 1.6 u NA
Tolal TCDD 34 U 5.1 LY 7.6 u 49 u NA
2,3,7,8-TCDF 1.2 U 1.4 U 1.0 U 0.96 U NA
Total TCDF 22.0 ] 2.1 U\ I.1 U 1.1 uj 9s.19
Total PeCDD 12 u 8.4 u 8.1 u 4.1 U NA
Total PecCDF 122 J 3.1 U 1.2 U 1.5 Ul 99.05
Total HxCDD 117 15.4 U 4.2 U 11.9 Ul 96.54
Total HXCDF 607 J 2.1 U 1.8 U 24 Ujf 99.71
Total HpCDD 2,000 ] 23.1 U 12.2 U 139 Ul 99.41
Total HpCDP 1,070 J 34 U 1.5 U 14 Uil 987
OCDD 15,000 J 424 uU 19.0 u 22.7 U|[ 99.88
OCDF 3,390 ) 2.5 U 1.9 U 1.0 Uy 99.97
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TABLE 3 (CONTINUED)

DRAFT

TEST RUN §
INPUT OUTPUT
T T——— CRE (%)
Analyte % TRS-ONZSES | TRS-CN3ISL3 -
2,3,7,8-TCDD 085 U 2.2 u 22 u 20 U NA
Total TCDD 22 u 42 U 4.4 U 55 U NA
2,3,7,8-TCDF 1.1 u 13 U 1.9 U 13 U NA
Total TCDF 36.3 ) 1.6 U 2.8 v 22 U 96.71
Total PcCDD 6.4 U 4.1 U 7.2 U 37 U NA
Total PeCDF 93.9 ] 1.6 U 2.6 U 30 U 98.49
Total HxCDD 87.4 7.4 U 10.6 U 88 U 92.52
Total HXCDF 482 ] 1.5 U 3.0 U 134 U 99.75
Total HpCDD 1,520 ] 8.1 U 12.6 4] 94 U 98.53
Total HpCDF 793 ] 1.9 U 2.8 U 18 U 99.30
oCDD 7,400 ] 12.4 U 17.0 U 124 U 99.85
OCDF 1,420 ] 1.9 U 6.4 U 048 U 9997

-

-



P o

TABLE 3 (CONTINUED) DR AFT

TEST RUN 6
ouTPUT
. C S CRE (%)
Analyte - TROLCRI-SL3 CTRE-CN3.SL3
l 2,3,1,8-TCDD 0.37 u 0.60 U 1.7 U 3.1 U 092 U NA
IL Total TCDD 6.6 34 U 1.9 U 1.7 U 22 U 75.56
I 2,3,7,8-TCDF 17 U 1.2 U 1.4 U 3.0 U 14 U NA
Totul TCDF 55.1 ] 243 J 1.2 U 0.70 U 14 U 98.79
Total P¢CDD 1.7 u 6.6 U 4.0 U 7.4 U 5.0 U NA
Total PeCDF 125 I 155 ] 1.5 U 2.1 U 31 U 99.08
Total HxCDD 135 141 ) 6.7 U 12 U 72 U 95.48
Total HxCDF 701 J 826 J 1.4 U 1.3 U 23 U 99.85
Total HpCDD 1,930 ] 2,660 ] 8.1 U 8.8 U 90 U 99.71
Total HpCDF 1,260 ] 1,540 ] 1.9 U 3.7 U 13 U 99.92
oCDD 9,050 I 11,200 ] 117 u 12.8 u 114 U 99.90
OCDF 1,840 | 2,550 I 1.1 u 1.9 U 23 U 99.96

A-6



TABLE 3 (CONTINUED) DR A F T

TESTRUN 7
OUTPUT
" T T CRE (%)
Analyte SOPRIENSSES
2,3,7,8-TCDD 0.94 U 1.2 u 1.4 U 0.9 U NA
Total TCDD 9.7 J 43 U 3.0 U 6.5 )] 71.89
2,3,7,8-TCDF 1.0 U 2.4 u 1.9 U 34 U NA
Total TCDF 61.1 J 1.4 u 1.9 U 34 u 99.92
Total PeCDD 21.1 32 u 8.1 U 8.2 U 93.97
Total PeCDF 134 J 1.8 U 3.0 u 4.4 [} 98.78
Total HxCDD 278 9.0 U 16.2 20.1 97.06
Total HXCDF 695 J 2.5 U 1.9 u 29 U 99.75
Total HpCDD 3,690 J 9.7 u 18.9 u 21.6 U 99.76
Total HpCDF 1,150 J 6.1 ul, 2.7 U 35 U 99.79
oCDD 10,200 J 15.5 U 222 U 28.5 U 99.86
OCDF 2,670 ] 0.62 U 1.6 u 43 U 99.98
Notes:
BAT - Batch number
CN - Composite number
SL - Sample location number
TR - Test run number
TEC - Toxicity Equivalence Concentration
D - Field duplicate sample
u - The analyte was analyzed for, but was not detccted at the level reported.
) - The amlyte was positively identified. The associated number is an estimated value.
TCDD - Tetrachlorinated dibenzo-p-dioxin
TCDF - Tetrachlorinated dibenzofuran
HpCDD - Heptachlorinated dibenzo-p-dioxin
HpCDF - Heptachlorinated dibenzofuran
HxCDD - Hexachlorinated dibenzo-p-dioxin
HxCDF - Hexachlorinated dibenzofuran
PeCDD - Pentachlorinsted dibenzo-p-dioxin
PcCDF - Pentachlorinated dibenzofuran
OCDD - Octachlorodibe nzo-p-dioxin
OCDF - Octachlorodibe nzofuran



TARLF 1

BOD-KOPPERS DEMONSTP v 1ion lm) R A F]

MTTD TEST RUNS
ANALYTICAL RESULTS FOR SEMIVOLATIULY
ORGANIC COMPOUNDS (METHOD 827M
IN OFF-GAS SAMPLES (pp/derm)

Run 1 Run 2 Run 4 Run § Run 6 Run 7
8-28-93 8.29-93 8-31-93 9.01-93 90293 9-03-93
Analyte T I o

Tnlet Outlet Inlet Qutlet Inlet ) Qutlet Intet Qutlet 7 Inlet Outlet Inlet Outlet
1,2 Dichlorobenzene 173 ND(0.2) 247 ND(© 2) 112 ND(0.2) 203 ND(O 7 253 NIXO0 2) 300 ND(© 2)
1,2,4-Trchlorobenzene 77.2 ND(0 2) 165 B NI 2) B 40 777 ND(()E) 4‘(15 N mﬁ 1 _(‘__‘__ 3 NI 2) J 109 ] N0 2)
1,3-Dichlorobenzene 245 ND(0.2) 542 NDU.2) 118 NINO ) 225 ND©O 2 277 ND(©O 2) 416 ND(0 2)
1,4-Dichlorobenzene 4 ND(0.2) 826 NI 2) 21 8 ND(@© 2) 47 4 ND(O 7)} ] 66 7 ND 2) 831 ND(0 2)
2-Methylnaphthalene 197 ND(0.1) - 143 ] NIYO 1) 166 ND{O D 210 APiI)(U D B 21 NI 1) 611 ND@ 1) )
2-Methylphenol 257 ND(0.1) 3012 ND(© 01) NIN9.2) HDh® 1) IFERY) ND(O 1) HND(E 6) ND@O 1) ND(7 $) ND(O 1)
2,4-Dichlorophenol ND@.7 ND(0.2) 23 ND(@ 2) ND(T) NIMO 2 TID(IR) NDO 2) ND(16) NIDXD 2) ND(14) ND(0 2)
2,4,5-Trichlorophenol ND(3.3) ND(© 2) 599 CND@ ) NI(15) ND(O. HOC N NDO 1y ND(1S) ND(O 2) NID(13) ND(U 1)
2,4,6 Trichlorophenol ND(3.3) ND(@.2) 9.8 ND( 2) ND(15) ND(0.2) NIV ND(O 2) ND(15) ND(O 2) ND(13) ND® 1)
4 Methylpheno! 329 F ND(0.2) 335 F ND@© B ND(14) ND@O2) [ NDG6 4 NDO D | NDdhH | ONDE1 | ND(I2) ND( 1)
Acenaphthene NID(1.8) ND(0.1) 95 ND( 1) ND(8. 1) ND@© 1) 18 NIO 1) ND(T 6) NDOD) | 188 NDO 1
Acenaphthylene 983 ND(0.1) 458 ND(0.1) ND(12) ND( 1) 83 ) ND@O 1) | ND(IZ_)“ ”NI)(() 1) 205 ND(@© 1)‘7 |
Anthracene 40 ND(0.1) 45 ND{O 1) ND(1h ND(O ”, .Till(ﬁﬂl‘)‘ ) N[\ﬂ\iﬂj)g ) __le)ﬂl ‘__I:Jll((-)wlv)vv 203 B ND@ 1)
Benzoic acid 19.1 ] ND(13) NDQ31) 2] ND(1145) ] 04 ] ) N»[)(N()?‘ 3 _()i‘.l; B _ND(HO()) 3 _.,0 6 ND(940) 1.3
Benzo(b)fluoranthene ND(5 9) 0s F ND(S 4) ND( 3) NDQ7) NDQ2 3) () 12§ NDQR6). B CNDQY) [ NDQE 3)
Benzo(k)fluoranthene ND(6.5) 0.5 F ND(6) ND(0 3) ND@O) | ND@©.3) DO 12 F _NDQER) L4 ND(25) ND@O 3)
Benzyl alcohol 18.5 ND(0.2) N3 7) N0 2) ND(18) ND(0.2) HD% Sy N 7)» ND(1 7{ Nl).(’f)“?)“ ) ND(_”L,df_'lO%’, ~

A-R C: :
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TABLE 4 (CONTINUFIN l)R AFT

Run 1 Run 2 Run 4 Run 5 Run 6 Run 7
8-28-93 8.29-93 8-31-93 9.01.93 9-02.93 9-03-93
Analyte

Inket Outlet Inlet Outlet Infet Outlet _ lulet Qudtlet Inbet Outlet Inlet Outlet
Benz(a)anthracene NDQ2.9) 1.0 2 ND(0.1) ND(13) ND(.1) ND6.2) 09 ND(13) 08 ND(12) 1.9
Benz(a)pyrene NDQ3.4) 0.t ) ND@.1) ND(©0.2) ND(16) ND(0 2) HDI D 0.2 ND(15) 0.1 NIX13) ND(.1)
bis(2-Ethylhexyl)phthalate 6.0 4.6 24.6 ND(@0.2) ND(18) 514 E 7.5 1 28 NDQT) 63 6 ND(14) 23.7
Butylbenzylphthalate 5.8 33 25.2 ND(0.2) ND(19) 07 8 1 3.7 ND(18) 20 ND(16) ND(0.2)
Chrysene NDQ@.5) 1.1 40.2 ND{0.2) ND(16) ND(0.2) ND(T 4) 1.9 ND(15) 1.2 ND(13) 24
Dibenzofuran 26.4 ND(0.2) 38.9 ND{0.2) ND(16) ND@O2) | 78 | ND(©?2 126 ] ND(0 2) 30.7 ND{0.1)
Dicthylphthalate 238 33 ND@3.1) ND(0.2) ND(16) 03 ND(T D) oL J ND(15) 02 ND@32) ND{0.1)
Dimethylphathalate NDQ.2) ND(0.1) 1.6 J ND(@.1) ND(10) ND(0.1) ND@.4) ND@© 1) ND(9.3) ND@O© ) ND(8.1) ND{0.1)
Di-n -butylphthalate 48 0.6 13.7 ND(@.1) ND(10) 03 NDE@S [ 02 ND(9) 03 ND(7 8) ND(O.1)
Di-n-octylphthalate ND2.3) ND(0.1) NDQ.1) ND(@©.1) ND(11) ND(0.1) ND@.9) [ 0.0 ND(9.8) ND(.1) ND(8.5) ND(0.1)
Fluoranthene 7.8 0.7 51.0 ND(@.1) ND(14) ND(.1) 61 J 16.1 9.5 03 241 2.2
Fluorene 1.3 ND(0.01) 34.2 ND@.1) ND(12) ND@E.) | NDSJ) | NDED ND(11) ND(@© 1) 150 ND( 1)
Hexschlorobenzene NDQ) ND(0.1) 48.6 ND(0.1) ND(©.3) ND(0.1) ND(4 4) ND(0.1) ND(.7) NDO.I) | ND(O6) ND(O 1)
Isophorone 17.4 ND(0.2) NDQ@.7) ND(@© 2) ND(19) NIX90.2) ND@ 6) ND(0.2) ND(18) ND@ 1) ND(15) ND@ 1)
Naphthalene 967 ND(0.2) 748 0.t J 629 0.1 J 730 | NDOD 843 NDX(O.1) 2826 ND(O 1)
Pentachlorophenol 495 1.2 6974 1.7 ND(27) 26.9 366 16 1 160 89 31285 24
Phepanthrene 18.4 ND(0.2) 36.5 | NDE.D ND(4) | NDOD | NDES | NDOUH | 943 ]} NDOY | 599 01
Phenol 384 ND(0.3) 521 ND(0.3) 229 NDE3) | 14 1 NDO}) | 306 | ND@©3Y 493 ND{0.3)
Pyrene 5.9 0.7 93 ND(.1) ND(13) ND(0.1) 59 | 04 10 } 06 2912 5.7

- Analyte concentration exceeded calibration range.
- Interference or coelution suspected.
Result is less than stated Detection Limit.
C - Not caleunlable



dscm
Inlet
Outlet
ND

Dry Standard Cubic Meter

TABLE 4 (CONTINUED) D R n FT
Sample colleted prior to carbon absorption bed

Sample collected afier acrbon sbsorption bed but prior to discharge to the atmosphere.
Analyte was not detected above the detection/reporting limit. The number shown inparentheses is the detection/reporting limit. Results for analytes detected below the
detection/reporting limit are reported and J-flagged.
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TABLE & l) ’e /\ F.'

PO KOPPERS DEMONSTRA VIO
MITD TEST RUNS
ANALYTICAL RESULTS FOR PCDDs/Fs (METHOIN 827/
N OFF-GAS SAMPLES (na/derm)

Test Run 1 Test Run 2 Test Run 4 Tst Run § Test Run 6 Test Ran 7

Analyte Inlet Outlet Inlet Ontlet Inlet Outlet Trshet Outlet lnldﬂ Outlet Inlet Outlet
2,3,7,8-TCDD . 140 782 ) 131 1 222 ) 149 ) 323 472 ) 447 1 264 1 147 ) 179 ) 119 ]
Total TCDD 3,450 J 2,120 ] 3,770 1 8,840 J + 6,190 J 145 ¥ 1,720 1 11,800 ) W 7,820 ] 3,880 1 7,250 1 5,100 }
2,3,7.8-TCDF . 73 ) 393 ] 125 ) 30.7 ) 1.2 0206 ) y01 } 2931 156 1 706 Y 295 1% 128 3
Total TCDF - 5,520 ) 316 ] 757 ) 2,020 1 8571 147 1y 1,800 ) 1,110 1 483 J 2,140 1 ] 1,240 §
1,2,3,7,8-PcCDD . 509 13 133 J 358 ) 680 J 330 ) 121 ) 14 3 1,750 ¥ 734 ) 472 ) 487 } 306 3
Total PcCDD . 5,390 J 3,600 3 5,710 1 11,600 ) 525 1} 188 J 1,650 ) 24,300 1 8,650 ) 5,480 ) + 8,800 ) 5,900 1
1,2,3,7,8-PeCDF 422 ) 248 ) 338 1 536 ) 2.521) 0 ;05 ] oy 125 71 57 S »l;u 317471 2"7 6] 182
2,3,4,7,8-PeCDF . 144 J 841 ) 216 ) IR I 11t ¢ 2% T 100y 46 9 131} 921 133 7.91
Toal PeCDF 562 1 413 ) 1,010 J 1,720 1 569 1 183 IRy} 2,430 1} 1,160 J 781 1 1,290 1 868 1
1,2,3,4,7,8- HxCDD i 580 3J 362 ) 400 J 674 1 219 ) 6.7 5% 408 ] 1,060 ) 504 _,.., ) “333 J 402 ] 291 )
1,2,3,6,7,8-HxCDD N 702 ) 442 } 403 ) 638 } 258 ) 8.2¢ 578 } 1,260 ) 563 A)» ] 370 ) 263 } 157
1,2,3,7,8,9-HxCDD ’ 1,150 ) 669 J 885 I 1,430 J 50.7 ) 16 2 047 1 2,150 ] 931 L ) 507 ) 690 ¥ 572 )
Total HxCDD . 12,400 1 7,480 8,760 3 14,700 3 556 ) 195 ) 11,700 ) 28,900 ) .6'210,.1.,,_ 4,0201_y 4,560 ) 3,920
1,2,3,4,7,8-HxCDF K 198 29.7 i S38 ) 85 2‘ J 218 0.752 1 RIE I RQ 9 ) - 281} 1 ”,R,VJ i _,4_4_‘_1 J#ﬂ ~_391___
1,2,3,6,7,8-HxCDF ' 38.7 29.5 i 35 ) 54.1 1 1.89 () 888 ) 156 ) g6 8 B 72(; 4”__ B 228 ) 116 ) 102
2,3,4,6,7,8-HxCDF ' 42 288 4.4] 7.81 0.249 0 0874 REFR _ 6.68 ] 353 - 272 o 382 234
1,2,3,7,8,9-HxCDF 8§87 5.27 4.42 7.22 - 0:3]_3 N _,*9;0?‘7 » 585 7 128 5_77 1 f 66 B “’_EEE"‘ - X‘GL-
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DRAFT

TABLE 5 (CONTINUED)

Test Run 1 Test Run 2 Test Run 4 Tst Run S Test Run 6 Test Run 7
Analyte Inlet Outlet - Inlet Outlet Tnlet Outlet Tndet Outlet Tnlet Owtlet Inlet Outlet
Total HxCDF 2 442 ) 607 J 729 1 1,150 J 256 ] 9217 437 J 1,160 J 543 ) 475 ) 472 ) 316
ol o
1,2,3,4,6,7,8-HpCDD .ol 5,100 J 3,578 )| 3,090 J 5,140 ¥ 163 J 38 J 3,890 ) 5,640 J 1,070 J 776 J 636 J 474 )
Total HpCDD © 10,400 J 7,420 3 6,220 10,200 J 398 3 99.2 3 7,890 J 11,900 J 2,340 ) 1,670 1 1,550 J 1,210 J
1,2,3,4,6,7,8-HpCDF ., 108 J 86.8 l.‘{"; 8591 1327 3.98 1.08 924 143 na 56.6 543 325
£ "
1,2,3,4,7,8,9-HpCDF | o 30.5 235 Jr’ 185 J 293 - 0.88 0.28 192 29.2° 13.4 10.6 8.84 5.74
Total HpCDF o 3133 327 ) 298 J 480 J 14 3.54 348 ) 535 271 224 196 1 122
. v ,
OCDD L, o9\ 15,600 J 8,63(} }3 5,430 ) 14,100 I\ 408 J 63.8 J 9,930 J 12,700 J 1,720 J 1,500 J 856 J 565 J
-\ i -
OCDF 2023 502 J 3013.} 251 ) 79 7" 5.01 0.939 747 ) 497 1 88.4 89.2 38.7 19.1
. R 1 N N -
N TR e 10 ~ S 2
dxm - Dty Standard ubic Meter
HxCDD - Hexachlorinated dibenzo-p-dioxin
HxCDF - Hexachlorinated dibenzofuran
PeCDD - Peantachlorinated dibenzo-p-dioxin
PeCDF - Pentachlorinated dibenzofuran
ocbD - Octachlorodibenzo-p-dioxin
OCDF - Octachlorodibenzofuran
TCDD - Tetrachlorinated dibenzo-p-dioxin
TCDF - Tetrachlorinated dibenzofuran
HpCDD - Hepachlorinated dibenzo-p-dioxin
HpCDF - Heptachlorinated dibenzofuran
1 - The analyte was positively identified. The associated number is an estimated value.
Inlet - Sample collected prior to catbon absorption bed
Oudet - Sample collected afier carbon absorption bed, but prior to discharge to the atmosphere
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TAPLE 6

ROD-KOPPERS DEMONSTIP A Uit
MTTD TEST RUNS
ANALYTICAL RESULTS FOR

VOLATILE ORGANIC COMPOUNDS (METHOD )

IN OFF-GAS SAMPLEUS (ppby)

Analysis Nates:

DRAFY

Run 1 Run 2 Run 4 Run 5 Run 6 Run 7
8-28-93 8-29-93 8-31-93 9-01-93 9-02-93 9-03-93
Analyte Inlet Qutlet Inlet Outlet Tulet Outlet ) Inlet ‘ Indet Pup Outlet Inlet Outlet Inlet Outlet

| 1,1,1-Trichloroethane ND(8) ND(0.7) ND(55) NDG.1) ND{900) ND(S,000) | NDQRO) | ND@Q280) ND(50) ND(290) ND(190) ND{(%00) NA
1,2-Dichlorobenzene 18 ND(0.7) ND(55) NDQ3 1) ND(900) NDS,000) | ND@8) | ND@Ro) ND(60) ND(290) ND(190) ND($00) NA
1,2,4-Trichlorobenrene 18 ND(Q.7) ND(55) NDJ. D NI900) NDS, 000y | N smy ND(28Y ND(6) 410 ND(190) ND{OX) NaA
1,2,4-Trimethylbenzene 64 ND@©.7) 58 ND(.1) ND(900) ND(5,000) 3,00%) 3,060 HD(60) ND(290) ND(190) ND(900) NA
1,3-Butadicne 740 NDO 7) 2,000 ND@3.1) 62,000 Nl)(S,l;()O) W 24,000) 24,000 10,000 10,000 11,000 46,000 NA
1,3-Dichlorobenzene 28 ND@© 7) ND(55) . ND@3.1) ND(500) ND(5, 000 ND(2RM NI1W28() ND{(6D) ND(Q2%0) ND(190) ND(S00) NA
1,3,5-Trmethylbenzene 22 ND(O 7) ND(55) ND@G 1) ND(000) NS, () 1,300 1,300 NI60) ND(290) HD(190) ND®(X) NA
Acectomtnile ND(80) ND(7) ND(550) ND@31) ND(9,000) | ND(S0,000) 36,(%) 16, (0K 2,000 Q,(XK) ND(1,900) | NIDO,000) NA
Benzene 1,200 ND(0.7) 1,600 ND@3 1) 16,000 ND(5,06) NDQR0) NDQ28M ND(6O) 7,400 NID(190) 38,000 NA
Bromomethane 160 11 1,000 89 ND(900) NID(5,000) 1,40 1,200 ND(60) ND(290) ND(190) ND®) NA
Chlorobenzene 63 ND@© 7) 130 ND(3.1) NDOX)) ND(5,000) 1,500 1,500 ND{60) ND290) ND(190) ND@SO) NA
Chlorocthane 200 ND(0.7) 500 ND@3.1) ND(90)) ND(S5,000) NDQSO,), ND(280) ,_-,ND((’(,))_ 1 Till(__?‘ﬂl *_“N[)(IOO) ND({900) NA
Chlorvmcthane 910 71 13,000 E 110 1,100 ND(5,000) 12,000 12,0000 6(X) 1 um)" - S} 10,000 NA
Ethyl benzene 130 0.85 120 ND@3.1) 1,100 ND(5,004n 6,500 6,400 7 ND(M&, ,Rgﬂ,,, Nh“.()_i 1,600 __ﬁi\_._‘
Ethyl toluene 80 ND() ND(550) NDGD | NDP@,000) | NDES0,000) 3,600 3600 ND(600) 440 | ND@900) | NDO,000) NA
Methylene chlornde 84 29 310 190 NID(900) ND(5, (kX ) ﬂl)(Zﬂ(!) ',‘,'_)(23”’_,, ) ND(6M) ) ’Nl)(;")ﬂl ND(1%0) ND(900) NA
m,p-Xylene ) 300 &E,-____L B 3‘0 - NDO' ?) ;2’,_54(35)' i »l_\l[»)(»‘jllrﬂ)\ 11,000 11,001 HY60) 1,700 HD(I‘)Q) e %lf)? B ) MP:JA
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TABLE 6 (CONTTIHNDETY

DRAF1

Run 1 Run 2 Run 4 Rmn § Run 6 Rom 7
8-28-93 8-29-93 831-93 9-01-93 9-02-93 9-03-93
Analyte Inlet Outlet Inlet Ontlet Inlet Outlet Tolet Inlet Dup Ohrtlet Julet Outlet Inlet Outlet*
n-Octane 200 ND(0.7) 210 NDQ@.1) 2,000 ND(5.,000) 4,000 3,900 ND(60) 1,200 ND(190) | ND(900) NA
- A {- g A o - 1S SRR .
o-Xylene 150 1.5 170 ND@.1) 1,100 ND(S,000) 7,300 7,200 HND(60) 820 ND(190) 1,400 NA
Propylene 3800E 2.5 7,300 610 350,000 630,000 10,0008 | 110,000E | 22,000E 75,000 E 31,000 220,000E NA
L 4 . -
Tetrachloroethene ND(8) 1.1 ND(55) ND@.D ND(900) ND(5,000) NDQ8O) NDQ80) HD(60) NDQR9%0) ND(190) ND(900) NA
- — - J g
Toluene 870 33 1,100 ND@3.1) 12,000 ND(5,000) 39,000 39,000 ND(60) 5,300 ND(190) 18,000 NA
Vinyl chloride ND(8) ND{0.7) 100 ND@3.1) ND(500) ND(5,000) | ND(Q80) NDQ80) ND{(60) ND(290) ND(190) ND(900) NA
Notes:
. - Run 7 outlet sample was lost due to flow controller hecoming clrgged.
NA - Not Analyzed
E - Estimated value, result exceeds instrument calibration range.
Inlet - Sample collected prior to carbon absorption bed *
Outlet - Sample collected after carbon absorption bed, but prior to discharge to the atmosphere
ND - Analyts was not detected above the detection/reporting limit - The numbec shownin pareptheestis the At flonipapicting fimit
C mey A
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TARLE 7 l) l? /\F]

RCD-KOPPERS DEMONSTP A VIO
MTTD TEST RUNS
ANALYTICAL RESULTS FOR VARIOUS
INORGANIC AND PHYSICAL PARAMFETERS
IN OFF-GAS SAMVIES

Run 1 Run 2 Run 4 Run § Run 6 Run 7
Analyte Units
Inlet Outlet Indet Outlet Inlet Outlet Indet Outlet Inlet Ontlet Inlet Outlet

HCI* (mg/dscm) 0.197 0.113 6.027 0.153 0.232 0.067 0169 0052 0.400 0.230 5.1 0.47
Cci2e (mg/dscm) 0.09%4 0.089 0.184 0 406 0 090 0037 N0 105 0039 0100 0.073 0 361 0.0214
HF (mg/dscm) NA ND(0.01) NA ND(@ 01) NA ND(© 01) MA HD(O 01 NA ND(O 01) NA ND(0 01)
Particulate (gr/dscf) 0.037 0.021 0 040 0.021 0001 0 0004 0005 0 005 0021 0012 0 049 0.028
Particulate (ib/hr) 0.024 0.013 0.022 0.012 0.001 0.0002 0.003 0.003 0.009 0.005 0.023 0.013

Notes:

b - Reported as chloride

NA - Not analyzed

dscm - Dry Sundard Cubic Meter

dacf - Dry Staadard Cubic Foot

Inlet - Sample collected prior to carbon absorption bed

Outlet - Sample collected afier carbon absorption bed, but prior to discharge to the atmosphere

ND - Analyte was not detected above the detection/reporting limit - The number shew nin parentherer intha b a8 4 sepenioe hront

-
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Notes :

Ccw
SL

ND
IN

FARIE 8

BB KOPPERS DEMONSTP * vion
MTTD TEST RUNS
ANALYTICAL RESULTS FOR SEMIVOLATID 7
ORGANIC COMPOUNDS (METHOD 8270
IN WATER SCRURBBER SAMYT FS" (;p/1)

DRAFT

| e | owssa | ewsser [ ewsgan
Pentachlorophenol 150,000 150,000 170,000
2,4,5-Trichlorophenol 9,900 12,0000 12,0000
(14,000) (16,000 (16,000)
2,4 Dichlorophenot 9,800 10,000* 0,000
i a0 S s,000 ao,000)
Phenol 150,000 160,000 160,000
3-Chlorophenol 83,000 JN(1) 1 68!00() JN(I)” 64,000 JN()
2,3,4,5-Tetrachiorophenol N__Ti_[z o L o E_D_ i 42,0‘10_—]?4'0')»» )
Chlorophenols ND ND ND
Dichlorophenols 149,000 JNQ) 193,000 IN(2) 182,000 JN(Z)V
Trichlorophenols 71,000 IN() 100,000 IN(2) 96,000 IN(2)
Tetrachlorophenols 75,000 INQ2) 71,000 INQ) 51,000 JN(D)

- Detected at a concentration below the reporting limit shown in parentheses
- Ouly Tentatively Identified Compounds (T1C's) that are chlorinated phenole ars dechided ip the t=bi-

- Condensed Scrubber Water
- Sample location number

- Grab sample number

- Field duplicate sample

- Amalyte was not detected above the detection limit; the number rhown in parentheses, when provided, i3 the reporting limit.
- The analysis indicates the presence of analyte for which there is presumplive evidence for a “trotative identification™. The associrted mmber is an

estimated value. The number in parenthesen identifies the number of compounds which i € the Tiat- 3 = oenet= 1o onceptaation

A6

CW.S19-GID

180,000

14,000°
(14,000)
13,0000
(14,000

150,000

ND

196,000 INQ)

92,000 IN(1)

103,000 INQ)



Notes ¢
TCDD
TCDF
PeCDD
PeCDF
HxCDD

Ccw

8)

TABLE ®

ROD-KOPPERS DEMONSIP A 110N
MTTD TEST RUNS
ANALY I'ICAL RESULTS FOR PCDDs/Fs (METHOD 200y
IN CNURBER WATER SAMULES (ngiD

DRAFT

Analyte CW-5L9-G1 CW-SL9-G2 CW-SL9.G3 CW-SL9-G3D
2,3,7,8-TCDD 2,460 1,840 1,880 1,750
Total TCDD 90,200 67,000 65,400 62,600
2,3,7,8-TCDF 280 U 318 U} 196 U 117 U
R e = ——— .- e e+ e 4
Totsl TCDF 12,400 J 10,200 ) 9,760 J 9,060 ]
Total PeCDD 98,000 71,800 72,000 69,200
Tota] PeCDF 11,900 ] 8,820 J 9,220 J 7,880 J
Totat HxCDD 144,000 109,000 112,000 101,000
Total HxCDF 12,200 J 9,100 I 8,201 J 8,840 ]
Total HpCDD 130,000 ] 99,600 - J 105,0M ] 109,000 ]
Total HpCDF 8,000 6,160 6,880 6,440
OCDD 108,000 J 83,400 T 81,800 J 95,400 ]
OCDF 2,720 2,100 2,060 1,890
Tetrachlorinated dibenzo-p-dioxin HxCDF - Hexachlorinated dibenzofurn
Tetrachlorinated dibenzofuran HpCDD - Heptachlotinated dibenzo-p-dicvie
Pentachlorinated dibenzo-p-dioxin HpCDF - Heptachlorinated dibenzofuran
Pentachlorinated dibenzofuran ocDpD - Octachloredibenzo p-dievin
Hexachlorinated dibenzo-p-dioxin ornr . Octachlorodibenrofuran
Grab sample number D Ficld duplicate sample
Condensed scrubber water SL Sample locstion run? -

The analyte was positively identified. The associated number is an estimated valae
The analyte was analyzed for, but wes not detect~d + the lrvel reported

A-
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Notes :

TABLE 10

RCD-KOPPERS DEMONSTY A 1)

ANALYTICAL RESULTS FOR

MTTD TEST RUNS

VOLATILE ORGANIC COMPOUNDS (METHOD 8240)
IN WATER SCRUBBER SAMULES" (jp/1)

DRAFT

Detected at a concentration below the reporting limit shown in parentheses
Tentatively Identified Compounds (TIC's) are not included iu thia table
Condensed Scrubber Water
Sample location number
Grab sample number
Field duplicate sample
Analyte was not detected above the detection limit; the nnmber shown in parenthesea is the repoding limir

Analyte - CW-SLY-01 OW.ELSG2 7

Chloromethane 920 950

Acetone 11,000 11,000

Ll 2-Butanone 6,300 7,100

Benzene 3,500 4,900
4-Mecthyl-2-pentanone 220 ND
(400)

2-Hexanone 1,300 1,300

Toluene 2,700 3,200
Ethylbenzene 540 460
Styrene 1,000 940

Total xylenes 1,900 1,500

CW.SLE-33D

CW.EL9-G3
09 080
(1,000)
12,000 12,000
6,400 6,700
4,800 5,200
ND ND
(1,000) (400)
6300 1,500
(1,000)
2,700 3,800
30 670
(500)
710 1,300
1100

2,400

¢

A -~ k.
. 4

5 -
g T
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TABLE 1

RCD-KOPPERS DEMONSTRATYONI
MTTD TEST RUNS
ANALYTICAL RESULTS FOR
GENERAL CHEMISTRY ANALYSES FOR
SCRUBBER WATER SAMIT.ES

DRAFT

Ay cwstoor | ewsioor | cwsioqr | ewsto.om
Chloride (mng/l), Method E325.3 2,100 ) 2,130 2,040 2,120 ) |
pH, Method SW9040 2.26 s 2.20 2.23 2.23
TOC (mg/l), Method SW9060 | 1,100 983 990 916
TSS (mg/l), Method E160.2 630 586 464 ) 623 —
Oil and Grease (mg/l), Method E413.2 3.79 4.26 3.45 2.97

Notes :

Ccw - Condensed Scrubber Water
SL - Sample location number

G - Grab sample number

D Ficld duplicate sample

A-10



TARLE 12

BCD-KOPPERS DEMONSTR A TIN]
LTR TEST RUNS
ANALYTICAL RESULTS FOR SEMIVOLATII ¥
ORGANIC COMPOUNDS (METHO? 8270
LTR OIL SAMPLES (pg/he)

TESTRINI |

Input Output CRFE
Analyte LIRISLOGE | LTRLSLEGD | - LTRLSLE.G LIRISLT.GL | LTRI-SLIG2 | ETRLSLIG | (%)
Pentachtorophenol 170,000 ~ 170,000 180,000 15,000 320 F ) 1,600 U - 96.92*
2,4,5-Trichlorophenol 3,700 4,100 4,600 [ 20000 CL600U | 1,600U
2,4,6-Trichlorophenol 1,600 U 1,600 U B 1,600 0 ] 2,000 11 1 1,600 U 1 1,600 U B
2,4-Dichlorophenol 660 J 680 J L 790 ) ‘2,()()() 1} 1 1,600 U ) 1,600 U ]
Phenol 82017 8707 930) e 5,300 1 7,500 . 5,700 L
Tetrachlorophenols 26,000IN(2) 19,000 IN(D) 51,000 IN(2) 3,000 lN(l») B 'ND> L ND
Trichlorophenols 11,900 IN2) | 13,800IN@) | 23,000 INQ) ND | ND | ND
Dichlorophenols 12,000 IN) | 27,700IN @) | 23,200INQ) S L ND
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TABLE 11

BRCD-KOPPERS DEMONSTPA Y101
LTR TEST RUNS
ANALYTICAL RESULTS FOR
PCDDs/Fs (METHODS 8280, 8200
IN LTR O SAMPLES (ng/p)

TEST RUN |

Output

PO y T " CRE

Analyte LiRrateqys < BIRESLSGY me»sw»qL 1 LTR1-8L7-G2 LIRLSETA %)
2,3,7,8-TCDD 594 § 5711 521 1 0.051 U 0.237V 0161 U > 99.99
Total TCDD 17,500 18,200 17,500 0.227U 0237V 0.161U > 99.99

2,3,7,8-TCDF 46.6 U 451 U 56.7 U r 0042 U 000U 0.144 U NA
Toul TCDF 751 ] 767 1 658 ) 00840 000U 0144 U > 99.99
Total PeCDD 15,400 14,200 13,800 0328 U 0.253 U 0.137U > 99.99

Total PeCDF 233 2641 275U ~ 02117 ) 0075 U 0.171U 99.97

Total HxCDD 13,100 12,500 12,200 ) 00471 01300 ) ) 0.167U 99 99

Total HxCDF 350 3 400 U 143 0557) 002U 0126 U 99.99
Total HpCDD 9,850 10,300 93180 ) 3 15400 013300 02220 > 9998
Total HpCDF 1,440 ] 1,070 1,460 7 042U 0081 U 003U > 99.99

oCDhD 9,250 8,810 8,460 14 03530 ] 0969 U ) | 99 84
OCDF 166 33U 314U 0.489 U 0.059 U 0208 U > 99.96
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TABLE 13 (CONTINUED)

L]

- The analyte was positively identified. The associated number is an estimated value.
- The analyte was analyzed for, but was not detected at the level reported.

A-23

" TEST RUN 2
Output
S CRE (%)
Amiye TR
SLGY -
2,3,7,8-TCDD 0.142U 0.163 U = 99.98
Tota! TCDD 16,000 17,400 9,230 19,200 0.242U 0.389 U 0.164 U 0322U 2999
2,3,7,8-TCDF 106 U 141U 818U 937U 0.097U 0.139 0 0.088 U 0.133 U NA
Total TCDF 3157 57151 81671 1,290 0.097U 0.139U 0.088 U 0.133U = 99.99
Total PeCDD 20,000 20,900 20,600 22,900 0.308 U 0.262U 0.144U 0.086 U > 99.99
Total PeCDF 1,060 J Ny 1,200J 6027J 0.146 U 0.151U 0.09U 0.103U =999
Total HXCDD 20,300 24,500 21,100 28,300 0.195U 0.488 U 0.295U 03720 2 99.99
Total HXCDF 1,400 J 841J 7417 1,59071 0.126 Y 0.09U 0.139U 0.095U = 9.9
Total HpCDD 17,200 19,300 17,200 19,500 0.556 U t.12vu 0.509 U 0.659 U = 99.99
Total HpCDF 1,090 1,160 1,150 1,400 0.098 U 0.128 U 0.1170 0.17U = 99.99
OoCDD 17,800 19,600 17,700 20,200 105U 49U 1.560 U 151U > 9999
OCDF 280 4157 3117 4111 0.137U 0273 U 0.081U 0.189 U = 9.9
Notes :
LTR - LTR test ran number.
- Sample location number.
- Grab sample number
- Field Duplicate sample
TCDD - Tetrachlorinated dibenzo-p-dioxin.
HpCDD - Hepuachiorinated dibenzo-p-dioxin TCDF - Tetrachlorinated dibenzofuran
LD - Laborotory duplicate sample. HpCDF - Heptachlorinated dibenzofuran
HxCDD - Hexachlorinated dibenzo-p-dioxin HxXxCDF - Hexachlorinated dibenzofuran
PeCDD - Pentachlorinated dibenzo-p-dioxin PeCDF - Pentachlorinated dibenzofuran
OCDD - Octachlorodibenzo-p-dioxin OCDF - Octachlorodibenzofuran

LI L
Cid




TABLE 14 DR AFT

BCD-KOPPERS DEMONSTRATION
LTR TEST RUN 1
ANALYTICAL RESULTS FOR VOLATILE ORGANIC COMPOUNDS
IN OFF-GAS SAMPLES, METHOD

(ppbv)
Analyte LTR Test Run 1

1,1,1-Trichloroethane 8,700
1,2-Dichlorobenzene ND (3,500)
1,2,4-Trchlorobenzene ND 3,500)
1,2,4Trimethylbenzene 14,000
1,3-Butadiene ND (3,500)
1,3-Dichlorobenzene ND (3,500)
1,3,5-Trimethylbenzene 6,900
Acetonitrile ND (35,000)
Benzene ND (3,500)
Bromomethane . ND (3,500)
Chlorobenzene ND (3,500)
Chloroethane ND (3,500)
Chloromethane ND (3,500)
Ethyl benzene 56,000
Ethyl toluene 19,000
Methylene chloride ND (3,500)
m,p-Xyleoe 120,000
n-Octane 180,000
o-Xylene 71,000
Propylene 1,100,000 E
Tetrachloroethene ND (3,500)
Toluene 320,000
Viayl chioride ND (3,500)

Notes:

ppbv -  panas per billion by volume

E - Result exceeds instrument calibration range

ND - Analyte was not detected above the detecuon/reporting limit shown in parenthescs.
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TABLE 15 D R A F T,_M,‘.,

BCD-KOPPERS DEMONSTRATION NN
LTR TEST RUN 2 T
ANALYTICAL RESULTS FOR VOLATILE ORGANIC COMPOUNDS e
IN OFF-GAS SAMPLES, METHOD <
(#G/dscm) =)
==
Analyte LTR Test Run 2
1,2-Dichlorobenzene ND (2,050)
1,2,4-Trichlorobenzene ND (1,900)
1,3-Dichlorobenzene ND (2,310)
1,4-Dichlorobenzene ND (1,900)
2-Methylnapthalene 28,035
2-Methylphenol ND (1,000)
2,4-Dichlorophenol ND (1,830)
2,4-5-Trichlorophenol ND (1,650)
2,4,6-Trichlorophenot ND (1,650)
4-Methylphenol ND (1,500)
Acenaphthylene ND (1,350)
Anthracene ND (1,745)
Benzoic acid ND (12,400)
Beazo(b)fluoranthene ND (2,920)
Benzo(k)fluoranthene ND (3,220)
Benzel alcohol ’ ND (1,970)
Benz(a)anthracene ND (1,450)
Benz(a)pyrene ND (1,670)
bis(2-Ethylhexyl)phthalate ND (1,870)
Butyibenzyiphthalate ND (2,000)
Chrysene ND (1,750)
Dibenzofuran ND (1,750)
Dicthylphthalate ND (1,660)
Dimethyiphathalate ND (1,080)
Di-o-butyiphthalate 445 1
Di-n-octylphthalate ND (1,140)
Fluoranthene 1,350 J
Fluorene 3,494
Hexachlorobenzene ND (1,010)
Isophorone ND (1,980)
Napthalene 68,740
Pentachlorophenol ND (2,860)
Phenanthrene 10,830
Phenol 2,840
Pyrene 1,952
Notes:
I - Result is below sample-specific detection limit.
dscm - dry standard cubic meter
ND -  Analyts was not detected above the detection/reporting limit shown in parentheses. Results for analytes detected below the detection/reporting limit are

reported and J-flagged.
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BCD-KOPPERS DEMONSTRATION

ANALYTCAL RESULTS FOR PCDD/Fs (METHOD 8280)

TABLE 16

LTR TEST RUN 1

IN LTR CONDENSATE (ng/g)

Analyts LTR1-COND-G1
2,3,7,8-TCDD 75.4 u
Total TCDD 183 U
2,3,7,8-TCDF 23.1 U
Total TCDF 110 U
Total PeCDD 288 U
Total PeCDF 202 U
Total HXCDD 261 u
Total HXCDF 117 u
Total HpCDD 275 u
Total HpCDF 904 U
oCDD 433 U
OCDF 333 U
Notes :
LTR LTR Test Run number
COND Condensate from LTR Test Run |
G Grab sample number
TCDD Tetrachlorinated dibenzo-p-dioxin
TCDFP Tetrachlorinated dibenzofuran
HpCDD Heptachlorinated dibenzo-p-dioxin
HpCDF Heptachiorinated dibenzofuran
HxCDD Hexachlorinated dibenzo-p-dioxin
HxCDF Hexachlorinated dibenzofuran
PeCDD Pentachlorinated dibeazo-p-dioxin
PeCDF Pentachlorinated dibenzofuran
OCDD Octachlorodibenzo-p-dioxin
OCDF Octachlorodibenzofuran
u The analyte was analyzed for, but was not detected at the level reported.
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TABLE 17

BCD-KOPPERS DEMONSTRATION
LTR TEST RUN 1
ANALYTCAL RESULTS FOR SEMIVOLATILE
ORGANIC COMPOUNDS (METHOD 8270%)
FOR LTR CONDENSATE (ug/kg)

DRAFT

ANALYSIS DATE :
" Analyte LTR1-COND-G1
Pentachlorophenol ND
(12,000,000)

Notes :

LTR
COND

Analyte was not detected above the detection limit; the aumber shown in parentheses is the reporting
limit

LTR test run number

Condensate from LTR Test Run 1

Grab sample number

Ounly Tentatively Identified Compounds (TIC's) that are chiorinated phenols are included in the table
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TOTAL MASS OF PCDDs AND PCDFs EMITTED

TO THE ATMOSPHERE DURING OPERATION OF THE MTTD

)
NP
‘.w‘u‘

£

- w’

&2
Run Number Average Sum of Total Total Amount
and Sample Volumetric | Duration of Total Gas PCDD and of PCDD and
Location Flow Rate Run (min) Flow PCDF PCDF Emitted
(dscmm) (dscm) Concentrations | to Atmosphere
(ng/dscm) (mg)
Run 1, Outlet | 2.06 720 1,483 31,214 46.3
Run 2, Outlet | 1.86 6950 1,283 65,602 84.2
Assume 1.66 - Assume 38,583 -
Run 3, Outlet | Average of 660 1,096 Average of 42.3
Other Runs Other Runs
(Outlet) (Outlet)
Run 4, Outlet | 1.36 510 693.6 737.7 0.51
Run 5, Outlet | 1.88 570 1,071.6 96,112 103.0
Run 6, Outlet | 1.31 570 746.7 18,572.2 13.9
Run 7, Outlet | 1.47 540 793.8 19,260.1 15.3
TOTAL MASS OF PCDDs AND PCDFs EMITTED TO
ATMOSPHERE DURING OPERATION OF MTTD = 305.5lmg = 0.3g

BCD/047-1127/TOTALDXN.TBL




NOVY 17 734 03:44Pr PRC 811 ATLANTA F.z2-23

DRAFT REPORT
AIR DISPERSION MODELLING RESULTS
BASE CATALYZED DECOMPOSITION
SITE DEMONSTRATION
KOPPERS, INC.
MORRISVILLE, NC

Prepared by PRC Environmental Management, Inc.
For Terrence Lyons
U.S. Environmental Protection Agency

DRAFT REPORT NOVEMBER 17, 1994

Prepared By: Andy Moser

DRAFT

MOU=-17-1994  12:48 81114045772870 P. 802

sUG

F
Y



MOV 17 ‘94 BS:d44PM PRC EMI RTLANTA

Table of Contents

List of Tables and “igures

1.0
2.0
3.0

4.0

Introductior
Air Dispers:on Model Preparation
Modelling F.esults

Conclusiont

Appendix A - Samrling Data Sheet

Appendix B - ISCST2 Output

NOU-17-19%4

DRAFT

1e:48 21114845774079

P.3/28

P.Ba3



MOV 17 34 03:44P1 FRC EMI ATLANTA

List of Tables and Figures

Table 1. TEQ Determination and Calculation
Table 2, Modelling Results of ISCST2

Figure 1. Location >f Maximum Period Receptor

DRAFT

NOU-17-1334 81114345774079

»
o
&

P.4-28

P.eo4



NOV 17 /34 BT:d4P FRC EMI FTUANTA P.S/28

1.0 Introduction

PRC Environmenta. Managemeat Incorporated (PRC) conducted refined air modelling to determine
the impact of statio:;iary sources on air quality at the Superfund Innovative Technology Evaluation
(SITE) demoastration of the Base Catalyzed Decomposition (BCD) and Thermo-Detox technologies.
These technologies vere developed by ETG Environmental, Inc. (ETG) and Separation and Recovery
Systems, Inc. (SRS and demonstrated during August and September , 1993, at Koppers Commpany in
Morrisville, North Zarolina. During this demonstration Radian Corporation collected gaseous
samples to be analyzed for volatile and semivolatile organic compounds (VOC and SVOC ),
polychlorinared dibzn2odioxins and dibenzefurans (PCDD/PCDF), hydrogen chloride (HCI) and
chlorine (Cly), and »articulate loading. PRC had previously conducted unrefined modelling of the
SITE demonstratior. using SCREENZ, which showed a potential adverse impact of 2,3,7,8-TCDD

(TEF Value).

This modelling ana.ysis was conducted in accordance with the U.S. Environmental Protection Agency
(EPA) Guideline or Air Quality Models (Revised), February 1993; User's Guide for the Industrial

Source Complex (ISC2) Dispersion Models, March 1992; User's Guide 1o the Building Profile Input
Program, October ©993; and PCRAMMET User's Guide, April 1993, This submittal represents five

Industrial Scurce Cmplex Short-Term (ISCST2) modelling runs jncorporating five vears off-site
surface meteorologi:al data from the Raleigh-Durham National Weather Service Station and upper air

meteorological data from the Greensboro-High Point National Weather Service Station.

This report is divided into four sections. The first section is an introduction to the study and section

2.0 discusses the development of the modelling study and the model inputs. Section 3.0 provides a

review of ths modeling results and section 4.0 presents the conclusion of the modelling analysis.

1

DRAFT
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- H

2.0 Air Dispersion Model Preparation Vo
The ISCST2 model requires an input file describing source emission parameters, receptor network <
D

design, surface and upper air meteorological data file, and other variables affecting processing options
and desired output. The basic options set for this modelling analysis included the regulatory default
option, rural disper-ion coefficients, flat terrain, and concentration values. Deposition values were ~

desired, but the lacl. of data on the particulate being emitted from the source; specifically the

particulate size disti:bution and the density of the particulates cmit;ed. precluded the calculation of

pericd concentratior. for this study is an annual concentration since one full year of meteorological
data was used for ezch model run. The use of a short term model to develop a long term average is

an acceptable practi.e as stated in the Guideline on Air Quality Models (Revised).

The source emussior. parameters were developed from the sampling data sheets contained in the draft
report “Sampling ard Analysis Results for Gaseous Samples from the Base Catalyzed Decomposition
Technology Site De.nonstration at Koppers Company, Inc. Morrisville, North Carolina" Volumes 1
and 2, November 1493, Radian Corporation. All of the required data could be obtained from this
report with the excestion of the stack height which was es:imated at 10 meters based on direct
observation and vidrotape. The temperature at exit was taken directly from the sampling data sheets
as well as the exit v:iocity. The stack diameter was calculated from the area of the stack in square
inches from the samoling data sheets. The sampling data sheet used for this modelling study is

attached at the end <1 this report as Appendix A.

The emission rate was calculated from the sample concentrations for chlorinated dibenzo-p-dioxins

(CDDs) and chlorin:ted dibenzo-p-furans (CDFs) on the outlet side of the carbon beds and the flow

DRAFT
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rate of the stack at :he sampling point, These cogener concentrations were multiplied by the Toxicity

oL

o

Equivalency Factars (TEFs) to express the concentration in terms of 2,3,7,8-tetrachlorodibenzo-p-

e

dioxin (2,3,7,8-TCDD) equivalents (TEQs) The TEFs used for this calculation were the I-TEFs/8¢ /4'/,41,74' Ase
TH A~
that EPA has adopt=d as an interim procedure for assessing the risks associated with exposures to

complex mixtures ¢f CDDs and CDFs.

The nonzero TEFs, sample concentrations, and associated calculations performed to develop the TEQ
are shown in Table 1. The units for the sample concentrations are nanograms per dry standard cubic
meter (ng/dsem). This value was multiplied by the flow rate of 1.88 dry standard maters per minute
divided by 60 to covert minutes to seconds and then converted from nanograms per second to grams

per second for inpu to ISCSTZ2.

Table 1. TEQ Dete-mination and Calculation

Compound TEF Sample Concentration Value
(ng/dscm)
2,3,7,8-TCDD 1 447 447.00
2,3,7,8-PeCDD 0.5 1750 875.00
2,3,7,8-HxCDD 0.1 4470 447.00
2,3,7,8-HpCDD 0.01 5640 56.40
QCDD 0.001 12700 12.70
2,3,7,8-TCDF 0.1 293 2.93
1,2,3,7.8-PeCDF 0.05 125 6.25
2,3,4,7,8-PeCDF 0.5 46.9 23.45
2,3,7,8-HxCDF 0.1 196.18 19.62
2,3,7,8-HpCDF 0.01 172.2 1.72
OCDF 0.001 497 0.50 ]
TEQ value (ng/dscm) o 1,892.07 _——I
3
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The mode! was set -o limit the emissions to only the month of August to simulate the time the
demonstration actuzlly occurred. The agtual time of the demonstration was from August 28 thru
September 3, but tt 2 ISCST2 model is able to limit emissions by month or hour of day, so one month
of emissions was s¢lected as best representative of the demonstration. The emission units of the
model were change i to calculate concentrations in nanograms per cubic meter rather than the default
units of micrograms per cubic meter, since ISCST2 reports concentrations out to five decimal places

concentrations in r.crograms per cubic meter would be reported as 0.00000.

ISCST2 was set to perform calculations on the effects of building downwash. The direction specific
building heights and building widths were calculated using the Building Profile Input Program (BPIP)
version 94074. Three buildings were mput (o this program with the source location using a cartesian
coordinate system. The BPIP results showed that only ope of the three buildings produced & Good
Engineering Practics (GEP) 5L area of influence which contained the source stack. The output of the

BPIP program was used as input for the ISCST2 model.

Three receptor networks were designed for the modelling study. A receptor network for the property

boundary was deve oped using the BOUNDARY option of ISCST2. This option élaccs a receptor

e

every ten degrees a- a user specified location for 360 degrees around the source. The user specified

-

location is the distaace measured from the source 1o the property boundary:” The second receptor

network was a pola: grid centered on the source stack with six rings at 75, 100,125, 150, 200 and
‘.\'———\

250 meters from th= source and a receptor placed every ten degrees for 360 degrees. The third

B - - — e

receptor network consisted of ten discrete cartesian coordinates placed on Highway 54 adjacent to the

property boundary. These three receptor networks provided a total of 262 receptors around the

SOUT¢e stack.
_/“"’

4
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The meteorological data chosen for this study included surface data from the Raleigh-Durham
National Weather Service Station and upper air data from the Greensboro-High Point National
Weather Service Sta.ton. The time period for the data used was 1986 thru 1991, excluding 1988,

The upper air data f-om the Greensboro-High Point Station was missing for 1988. The meteorological

data was downloaded from the Support Center for Regulatory Air Models (SCRAM) and processed
first using MET144 to the cxpand the surface data to CD144 format and then with PCRAMMET to

prepare the data for ase by ISCST2.

3.0 Modelling Results

The modelling resul:s for the five years of meteorological are presented in Table 2. This table
reports the year pro:essed, the maximum predicted concentration, the location of the maximum, and
the date of occurren e for the one hour and twenty-four hour short term maximums. Since the period
meaximum is averaged over the duration of the meteorological data, there is no data of occurrenca
reported. The date »f occurrence is i the form of YYMMDDHH, where YY is the year, MM is the

month, DD is the doy, and HH is the hour.

The results of the five [SCST2 model runs show that a predicted/maximum period (annual)

‘At:drié.cntgrmn‘ of .0{")45 ng/m® occurs during the 1990 model year at féiéptog }995@@3?8_5 13.02.

This location of this receptor is shown ia Figure 1. The North Carolina Toxic Air Pollutant

Guidelines lists an zanual guideline for tetrchloredibenzo-p-dioxin of 3.0E-09 milligrams per cubic

meter, The maximi.m predicted period (annual) concentration from ISCST2 is 4.5E-10 milligrams

PPN

per cubic meter of .5 % of the annual Toxic Air Pollutant Guid‘elinc..'
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Table 2. Modelling Results of ISCST2.
Maximum X" Location 'Y’ Location Date of
| (ng/m’) (meters) (meters) Occurrence
‘1986, e L T L e R
1 Hour Max | 06401 70.48 25.65 86082802
24 Hour Max | 00752 73.86 13.02 86080524
Period Max 00018 73.36 13.02 \
C1D8FR ¥ T - z:’ CESESEERRE S ) St agid
1 Hour Max | .05469 73.86 13.02 87082907
24 Hour Max | .00935 48.21 57.45 97080824
Period Max | 00019 .57.45 48.21
089 R gAY Dy S
! Hour Max | .04729 70.48 25.65 89080408
24 Hour Max | .00930 -64.95 37.50 85081324
Period Max 00018 -70.48
1000 RS AR B I Y
1 Hour Max ' .07132 70.48 25.65 90081503
24 Hour Max | .01620 -73.86 13.02 90082224
Period Max | 00045 -73.86 13.02 NA
991G AR S i S T R e
1 Hour Max 06151 70.48 25.65 91080308
24 Hour Max - .01243 -73.86 13.02 91082324
Perlod Max | .00029 -64.95 37.50 NA

4.0 Conclusions

The previous screer.ng results showed that only Run 5 TEQs produced a potential adverse impact on

Alr Quality from th= SITE BCD Demonstration. This refined modelling analysis using ISCST2 show

DRAFT
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-
that the North Carlina Toxic Air Pollutant Annual Guideline for tertrachlorodibenzo-p-dioxin was -
r 4
not violated and Run 5 produced an average annual concentration that was 15 % of the annual T
guideline. L;
8
P.012
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| Facility: BCD | &

{ Date: 9/01/93 |

| Location: outlet I

| Run Number: 5 |

} Sample Type: CDD/CDF {

| Tetal Sawmpling Time (min) 240.0 |

| Corrected Barcmetric Pressure (in Hg) 29,68 |

| Absolute Stack Pressure (in H20) 29.71 {

| Stack Statie Pressure (in H20) 0.24 |

[ Average Stack Temperature (°F) 100.81 |

] Stack Arez (sqg in) ) 7.07 |

| Actual Meter Voluna (cu £t) 125.186 |

| Average Meter Pressure (in H20) ) 0.80 |

| Average Meter Tenperature (°F) 85.18 |

| Moisture Callected (g) 82.50 |

| Carboen Dioxide Concentration (3%V) 1.0 [

| Oxygen Concentration (3%V) 20.0 |

( Nitrcgen Coneentration (%V) 79.0 {

! Dry Gas Me:er Factor 0.9928 |

| Nozzle Diaxeter (in) 0.257 |

| Pitot CQons=ant 0.84 |
= i ==

| Average Sampling Rate (dscfm) 0.499 |

| Standard Metered Volume (dscf) 119.742 ] .

| Standard Metered Volume (dscn) 3.391 |

] Stack Moisture (3V) - 3.15 (

| Mole Fract:on Dry Stack Gas 0.96% |

| Dry Molecular Weight 28.96 |

| Wet Molecular Weight 28.62 |

| Stack Gas Velocity (fpm) 1497.00 1

| Stack Gas Velocity (mpm) 456.29 |

| Volumetric Flow Rate (acfm) 73.48 |

| Volumetric Flow Rate (acmm) 2.08 |

| Velumetric Flow Rate (dscfnm) 66.53 | .

| Volumetric Flow Rate (dscmm) l.88 - |

| + Percent Iscxkinetic 102.19 |

! Percent Excess Ailr 2254.10 |

! Fuel Factor 0.900 {

| Ultimate CC2 23,2 |

P.813

NOU-17-1934 15:S2 91114845774070
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ek JSCST2 - VERSIOH 93109 s+*

*¥* MCOELTHG OPTIOHS USED: COWC

GROUP (D

ALL VST RIGHEST
25D HIGHEST
3RD HIGHEST

STH HIGHEST

AVERA

VALUE IS

VALUE IS
VALUE [S
4TH WIGHEST VALUE §S

VALUE IS

*4¢ BED-Koppers, Inc. Demonstration Morrisvitle, NC b 11716494
s&+ Sample Run Number 53 1988 MET DATA e 10:51:25

PAGE 33
RURAL FLAT OFAULT

»*w THE SUMMARY OF NAXINUM PERIDD ( 8760 HRS) RESULTS ***

** CONC OF TEFVALUE [N HANOGRAMS/H®*3 el

NETWCRY

GE CONC RECEPTOR (XR, YR, ZELEV, 2FLAG} O©F TYPE GRID-ID
.00018 AT ¢ -73.86, 13.02, .00, .00) GP  POLARI
.00018 AT ¢ -75.00, .00, .00, .00) GP  POLART
.0001B AT ( -70.48, 25.65, .00, .00) GP  POLARI
.00018 AT ( -66.95, 17.50, .00, .00) P  POLART
.00016 AT ¢ -73.86, -13.02, .00, .00) GP  POLART
.00015 AT ¢ -57.45, 48.21, .00, .00} GP  POLAR}

6TE HIGHEST

*¢e RECEPTOR JYPES:

VALUE 1S

ac
GP
0C
op

® GRIDCART
= GRIDPOLR
» DISCCART
= DISCPOLR
BOUNDARY

DRAFT

27 AON

5 I <

<

idip e

BiNETLY IME Jdd

B2-t1°d
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*A& [SCSTZ - VERSION 93109 *+v=*

*** MODELING OPIIONS USED: CONC

DRTL
GROUP 1D AVERAGE CONC CYYHNODIHII)
ALL HiGH 15T HIGH VALUE IS 06401 ON 34082802: AT ( 70.48, 25.65,
KIGH 2NO HIGH VALUE IS .03963 ON 84082802: AT ( 73.86, 13.02,

A% RECEPTOR TYPES:

GC
GP
pc
op
8D

* GRIDCART
» GRIDPOLR
= DISCCART
« DISCPOLR
= BOUNDARY

A&+ 5(D-Koppers, inc. Dewonstratien Horrisville, RC
a*+ sarple Run Hutber 5 19686 MET DATA

RURAL  FLAT BFALLT

**& JHE SUHMARY OF HIGHEST 1-BR RESULYS **v

** CONC OF TEFVALUE IN NANOGRAKS/M**3

DRAFT

hE

RECEPTOR (XR, YR, ZELEV, 2FLAG) OF TYPE

.00, .08) 6P

.00, .00) GP

11/16/94
10:51:25
PAGE 734

HOTWIRY
GRID-10

POLAR1
POLAR1

2T AQH

IR

ce

a8

YINDLY T3 Odd

g2-51°d
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**% [SCSIZ2 - VERSION 93109 a4 *¢% BCD-Koppers, lnc. Demonstration Korrisvilie, NC bl

*** Sample Run Humber 5 1986 MET DAITA hadald

**4 KODELING OPTIONS USED: CONC  RURAL  FLATY DFAULT

GROUP D

ALL WIGH 1SYT HIGH VALUE KS
HIGN 2ND HIGH VALUE 1§

**4 RECEPTOR TYPES: &C
GP
bC
op
BD

*** THE SUMHARY OF RIGHEST 24-HR RESULTS w**

& CONC OF TEFYALUE IH NANOGRAMS/MN**3 s
DATE
AVERAGE CONC (YYRHODHH) RECEPTOR (XR, YR, ZELEV, ZFLAG) OF TYPE

.BO752c ON B6080524: AT ( -73.06, 13.02, .00, .00y ¢6p
.00728c ON 86081524 AT ( -73.06, 13.02, .00, .00y &P

= GRIDLCART
= GRIDPOLR
n DISCCART
= DISCPOLR
= BOUJNDARY

DRAFT

11716794
10:51:25
PAGE 35

METHITX
GRID-ID

POLART
POLAR

2T AOH

YiNGULY 113 Jdd {dBp:Se vE.

823914
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44w 1SCST2 - VERSION 93109 *&*

*** HODELING OPTIONS USED: €ONC

*a& pep-Koppers, Inc. Demonatration Morrlsville, NC was 11716794
4+ sampte Run Nurber 5 1987 HET DATA haabd 10:55:16

PAGE 33
RURAL FLAT DFAULT

4As THE SUMMARY OF HAXIHUM PERIOD ( 8760 HRS) RESULIS **4

** CONC Of TEFVALUE IM NAHOGRAMS/M**3 il

NF TANRY
GROUP 1D AVERAGE CONC RECEPTOR (XR, YR, ZELEV, ZFLAG) OF TYPE GRID-ID
ALL 1ST HEGHEST VALUE IS -00019 AT { -57.45, 48.21, .00, -00) GP  POLAR1
2RD HIGMEST VALUE IS -00019 AT ( -48.21, 57.45, .00, .00) GP  POLAR1

3RD MIGHEST YALUE IS 00018 AT ( -64.95, 37.50, .0a, .00) GP  POLAR1

4TH HIGHEST VALUE IS .00013 AT ( -37.50, 64.95, .go, .00) GP  POLAR%

STH HIGHEST VALUE IS .00016 AT ¢ -70.48, 25.65, .ao0, .00) GP  POLARY

&TH HIGHEST VALUE (S 00015 AT ( -73.86, 13.02, .00, .00) GP  POLARY

a&* RECEPTOR TYPES:

GC
6P
nc
ppP
BD

a GRIDCARY
= GRIOPOLR
= DTSCCART
= DISCPOLR
a BOUNOARY

DRAFT

AN

Y ViAo e

e

i

T

2T AON

PE.

48P =3

YINGLY I3 Jud

82-21°d
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A%* ISCST2 - VERSIOH 93109 o+ **& BCD-Koppers, Inc. Demonstration Morrisville, NC
**e Sample Run Number 5 1987 MET DAIA

*** HODELING OPTIONS USED: CONC  RURAL  FLAT DFAULY

*4¢ THE SUMMARY OF HIGHEST 1-HR RESULTS **¢

*& COMC OF TEFVALUE IN NANOGRAHS/M*+3

PATE

GROUP 1D AVERAGE CONC CYYNNBDHRB)

-05469 ON 870829075 AT (
-04505 ON 87080810: AT (

ALL KIGH 1ST HIGH YALUE 1S
HIGH 2ND NIGH VALUE IS

w*se RECEPTOR TYPES: GC = GRIDCART
GP = GRIDPOLR
DC = DISCCART
DP = DISCPOLR
8D = BOUMDARY

L 1

RECEPTOR (XR, YR, ZELEV, ZFLAG)

73.86, 13.02,
70.48, 25.45,

DRAFT

.00,
.00,

"RAN

OF TYPE

.00 @GP
.00) &P

11716/94
10:55:16
PAGE 34

NFTUNRX
GRID-1D

POLAR
POLARY

e

A .

o

1

Mo N

d8P:SA  PE, LT AON

BLNELY THE Jdd

82/81°d
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*¥2 ]SCST2 - VERSION 93109 +»» s4v BCD-Koppers, Inc. Demonstration Norrisville, NC Al 11/16/94

*¢+ sarple Run Huwber 5 1987 MET DATA han 10:55:16
PAGE 35
*** HODELING OPTIOHS USED:z CONC  RURAL FLAT DFAULT
*R% THE SUMMARY OF HIGHEST 24-HR RESULTS e~
** CONC OF TEFVALUE IN NANOGRAHS/N*3 o
DATYE NETY0RK
GROUP 1D AVERAGE CONC (YYMMOOHH) RECEPTOR (XR, YR, 2ELEV, ZFLAG) afF TYPE GRID-1D
ALL HIGH 1ST HIGH VALUE 1S .00935¢c ON B7080B24: AT ( -48.21, 57.45, .o, .00) GP POLAR?
HIGH 2ND HIGH VALUE ¢S .00798c OR B70B0824: AT ( -S7.45, 48.21, .00, .00) GP  POLARY
a*% RECEPTOR TYPES: &€ = GRIDCART
GP = GRIOPOAR
DL = DISCLART
OP = DISCPOLR
BD = BOUNDARY

2T AON

Q ve,

[

3

giMsLg TLE O

82/671°d
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w44 J5CST2 - VERSION 93109 **4 4% BCD-Koppers, Inc. Demonstration Morrisvilie, NC wae 11716794

Aty Semple Run Nuiber 5 1989 KET DATA haw 10:59:-11
PAGE 133
4%+ MODELING OPTIONS USER: COMC  RURAL FLATY DFAULT
#&% THE SUMMARY OF MAXIKUW PERICO ( B760 HRS) RESULTS #+#
A% CONC OF TEFVALUE IN NANQGRAHS/M**3 -
HFTUNRK
GROUP ID AVERAGE CONC RECEPTOR (XR, YR, ZELEY, ZFLAG) OF TYPE GRID-ID
ALL T1ST HIGHEST VALUE IS .00018 AT ¢ -70.48, 25.65, .ao, .00) GP  POLARY
2HD HIGHEST VALUE IS .00038 AT ( -73.86, 13.02, .60, .00} GP POLARY
IRD HIGHEST VALLE [$ .00016 AT ( -64.95, 37.50, .60, .00) GP  POLAR1
4TH HIGHEST VALUE IS .00015 Al ( -75.00, .00, .00, .00) GP  POLAR1
STH HIGHEST VALUE IS .00015 AT ( 36.02, -6.35, .60, .00 BO
STH HIGREST VALUE IS 00014 AT ¢ -57.45, s8.21, .00, .00} GP  POLAR1
set pECEPIOR TYPES: GC = GRIDCART

GP = GRIDPOLR
DC = DISCCART
DP = DISCPOLR
BD = BOUNDARY

DRAFT

2T ACH

48P 158 ve,

Y1 I3 Jdd

g2-82'd
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vA+ ISCST2 - VERSION 93109 tew

**4 HOOELING DPTIONS USEQ: COHC

ALL HIGH IST HIGH VALUE IS
EIGH  2HD HIGH VALUE 8BS

Lars
AVERAGE CONC CYYHMDDHH) RECEPTOR (XR, YR, 2ELEV, ZFLAG) OF TYPE
.04729 N 85080408: AT ( 70.48, 25.65, .00, .00) &P
(04488 ON 89080522: AV ( 70.48, 25.65, .00, .00) &P

A** RECEPTOR TYPES:

GC = GRIDCART
GP = GRIDPOLR
DL = DISCCARY
DP = DISCPOLR
8D = BOUNDARY

wab BCD-Koppers, Inc. Pemonstration Horrisville, KC
*at sample Run Hunber S 1989 MET DATA

RURAL  FLAT DFAULT

**% THE SUMMART OF KIGNEST 1-HR RESULYS ws*

*& CONC OF TEFVALUE IN HANOGRAHS/H**3

DRAFT

Thx

11/16/94
10:59:11
PAGE 34

He  mURK
GR1D-1D

POLAR1
POLARY

LT ACH

PE.

=0

Adet

gl T3 2

82-12'4
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*x* |SCST2 - VERSION 93109 *o*

S48 MODELING OPTIONS USED:

DATF
GROUP 1D AVERAGE CONC {YYHHODIH } RECEPTOR (XR, YR, ZELEV, ZFLAG) OF TYPE
AlL BIGH 1ST HIGH VALUE IS .00930c ON 87082724: AT ¢ -64.95, 37.50, -0, -qoy op
RIGH 2NO HIGH VALUE 1S .00773 DN BP081324: AT ( -73.86, 13.02, .00, .00) cGp

%% RECEPTOR TYPES:

GC
6P
pc
op
BD

W

GRIDCART
GRIDPOLR
DISCCART
DISCPOLR
BOUNDARY

*4% BCD-Koppers, Inc. Demonstration Morrisville, HC
aav sample Run Nutber 5 1989 MET DATA

RURAL  FLAT DFAULT

“*& TUE SUMMARY OF HIGHEST 24-HR RESULTS ***

** CONC OF TEFVALUE IN NANOGRANS/M**3

DRAFT

Aen

*d

11/16/94
10:59: 11
PAGE 35

KLTHORK
GRID-1D

POLAR1
POLARY

A WA
LA

N

RPN

LT AT

HINETLE W3 O4d

g2s22'd
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&% 1SCST2 - VERSION 93109 *4*

*a4 MCOELING OPT 1ONS USED: CONC

4** BCD-Koppers, Inc. Demonstration Morrisville, NC ket 11/16/94
ox¥ Sample Run Number 5 1990 MET DATA bl 11:03:00

PAGE 33
RURAL  FLAT DFALLY

=2+ [HE SUHHARY OF MAXIMUM PERIDD { B760 HRS) RESULYS ***

*%* CONC OF TEFVALUE IN HANQOGRANS/H**3 *w
M TUNeY
GRQUP 1D AVERAGE CONC RECEPTOR (XR, YR, ZELEV, ZFLAG) OF TYPE GRID-I0

ALL 1ST HIGHESTY VALUE IS
ZRD HIGHEST VALUE 1S
3RD HIGHEST VALUE {S
4TH HIGHEST YMUE IS
STH HIGHEST VALUE IS
67K HIGHEST VALUE 1S

A** RECEPTOR TYPES: GC = GRIDCART
GP = GRIDPOLR
0C = DISCCART
DP = DISCPOLR
BD = BOUNDARY

00045 AT ( -73.86, 13.02, -0o, .00) GP POLARI
00041 AT ¢ -75.00, .00, .00, .00) &P  POLARI
.00038 AT ¢ -98.48, 17.36, .ao, .00) GP  POLARI
,00037 AV ¢ -70.48, 25.65, .00, .00) GP  POLAR!
.00033 AT ¢ -100.00, .00, .00, .00) &P POLAR1T

.00031 AT ( -13.10, 21.1, .00, .00) GP  POLART

DRAFT

2T ADH

()
[\
Ui

W

YINGLY TLE Ddd

82/€2°d
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*2& MODELING OPTIONS USED: CONC

GROUP 1D

RURAL FLAT DFAULT

*&4 THE SUMHARY OF HIGNEST

**¥ BCD-Koppers, lac. Demonstration Morrisviile, NC
**4 Sample Run Number 5 1990 MET DATA

#% CONC OF TEFVALUE IN NANOGRAMS/K**3

DATT

AVERAGE CONC (YYMMODHR)

ALL HIGH 1ST HIGH VALUE IS
BIGRH 2RD HIGH VALUE 18

e*t RECEPTOR TYPES:

GC = GRIDCARY
GP = GRIDPOLR
DC = DISCCART
DP = DISCPOLR
BD = BOUNDARY

07132 ©ON 90081503: AT (
.05247 ON 900825805: AT ¢

RECEPTOR (XR, YR, ZELEV, ZFLAG)

70.48, 25.65,
70.48, 25.65,

DRAFT

1-HR RESULYS ***

.00,
.00,

el 11216/94
bl 11:03:00
PAGE 34

NTTRCRY

OF TYPE GRID-ID

.00y GP POLARY
.00} GP POLAR

1EQ rE. 2T A

depr:

Uity IWE Jud

B2 r2'd
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¥4 ISCST2 - VERSION 93109 wwe

¢ NOOELING OPTIOHS USED=  CONC

GROUP 1D

AVERAGE CONC (YYMNDDHH)

ALL K1GH ST HIGH VALUE IS
HIGH 2WD HIGH VALUE 18

*+¢ RECEPTOR TYPES:

GG = GRI1JCART
GP = GRIDPOLR
DC = DISCCART
DP » DISCPOLR
B0 = BOURDARY

“** BCD-Keppers, Inc. Demonstration Morrlsville, NC
*4* Sample Run Nutber 5 1990 MET DATA

RURAL  FLAT DFAULY

T THE SUMMARY OF MIGMEST 24-MR RESULIS *v*

** CONC OF TEFVALUE LN NANOGRANS/K**3

LAl N

-01620c ON 90082224: AT ( -73.86, 13.02,
.01317c OR 90082224: AT ( -73.00, .00,

DRAFT

whe

RECEPTOR (MR, YR, ZELEV, ZFLAG) OF TYPE

11716794
11:03:00
PAGE 35

WLTHORK
GRID- 10

POLARY
POLARY

AN

re

[ Rl aln]

82,62 °d

HIMHT T2~y
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arv |SCSI2 - VERSION 93107 eex w4+ BCD-Koppers, Inc. Demonstration Morrisviile, NC
4+ sample Run Nuwber 5 {991 KET DATA

*a& HOOELIMG OPTIOHS USED; CORC

RURAL  FLAT

S4% [HE SUMMARY OF MAXIKUM PERIOD ( 8760 HRS) RESULTS **+

DFAULY

& CONC OF TEFVRLUE (N HANOGRAMS/M*43

I I I . T T I TR S o S T S S Y

GROUP ID AVERAGE CONC .

ALL 1ST HIGHEST VALUE IS .00029 AY
ZRD RIGHEST VALUE IS .00028 AT
3RD HIGHEST VALUE 1S .00027 a1
ATH HIGHEST VRLUE IS .00025 AT
3TH HIGHEST VALUE 1S -0002% a1
6TH HIGHEST VALUE &S .00022 aY

**& RECEPTOR TYPES: GC = GRIDCART
GP = GRIDPOLR
OC = DISCCART
DP = DISCPOLR
B0 = BOURDARY

P S P N

RECEPTOR

-64.95,
-70.48,
-57.45,
-48.21,
-735.86,
-Bb.40,

(XR, YR, ZELEV, ZFLAG) OF TIPE
37.50, .00, .00)
25.65, .00, .00}
¢8.21, .00, .00y
57.45, .00, .00)
13.02, .00, .00y
50.00, .00, .00)

DRAFT

GP
Gp
GP
GP
GP
GpP

L 23

L 22

RETUORK,
GRID-ID

POLARY
POLAR1
POLART
POLARY
POLARY
POLARY

11716794
11:06:47
PAGE 33
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*&% |SCST2 - VERSION 93109 esa +4% BCD-Koppers, Inc. Demonstration Morrisvitle, NC
*#* Sample Run Number 5 1991 KET DATA

*4* NODELING OPTIONS USED: CONC  RURAL FLAT DFAULT

#8868 THE SUMMARY OF HIGHEST 171-HR RESULTS %*

A CONC OF TEFVALUE IN NANOGRAMS/M**3

(2]

DATF
GRQUP 10 AVERAGE CONC (YYMMDDHH) RECEPTOR (XR, YR, ZELEV, ZFLAG)
ALL WIGH 1ST KIGH YALUE IS 06151 QN 91080308: AT ¢ 70.46, 25.65, .00,
NIGH 2ND HKIGM VALUE [S .05247 ON 91081523: AT ¢ 70.48, 25.65, .00,

#4* RECEPTOR TYPES: GC = GRIDCARY
GP = GRIDPOLR
DC = DISCCARY
DP = DISCPOLR
BD a BOUNDARY

DRAFT

"k

k) 2

OF TYPE

J00) 6P
00) &p

11716794
11:06:47
PAGE 34

NETUORK
GRID-1D

(]

<>

&

AN}

&

Id85:20 PE. LT ACH

HIMETLY TLE Odd

g2/22°d
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¥ |SCST2 ~ VERSION 93109 *4#

**# @CD-Koppers, Inc. Demonstration Morrisville, NC

**& Sample Run Number 5 1991 MET DATA

®¢* HCDELING OPYIOMS USED: CONC

RURAL  FLAT DFAULT

k& THE SUMNARY OF HIGHEST 24-HR RESULTS %e»

% CONC OF TEFYALUE IN NANDGRAMS/N™*3

OATL

AVERAGE CONC (YYMMODHH)

ALl HIGH 1ST MIGH VALUE IS
RIGN 2ND NIGH VALUE IS

s RECEPTOR TYPES:

GC = GRIDCART
GP = GRIDPOLR
DC = DISCCART
DP = DISCPOLR
BD = BOUNDARY

-01243c OH $1082324: AT ¢
-D1067c OR 91082124: AT (

as 11716794
b 11:06:47
PAGE 35
Yy
b d WORN

RECEPTOR (XR, YR, IELEV, ZFLAG) OF TYPE GRID-1D

-75.86, 13.02,
36.@2, -6.35,

DRAFT

.00} GP POLAR]
.00 BOD

ol

ot

Y

D
%
(AN

0

$20

e Tl A
=_n

HiNLE ILE OHd

82/82°d
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