
DEC-05-1994 17:41 US EPA 513 569 7676 P.002/040 

MEMORANDUM 
SUBJECT: SW1111ary of Results from Basa Catalyzed Decomposition 

Technology SITE Demonstration at Koppers Woad Preserving Facility 
in Morrisv1111, NC -

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

TO: Beverly Hudson 
Regional Project Manager 
Region 4 

This preliminary data sunn1ry report provides information on the ) · 
performance of the Ba$e Catalyzed Decomposition (BCD) Tachnolo91 evaluated· 
under the Superfund Innovative Technology Evaluation (SITE) program in 
September 1993 on the subject site. 

The BCD process 1s a chem1ca1 and phys1ca1 process that deco~poses 
chior1nated or"gan1c compounds by remov1ng the ch1or1ne atoms from the atorn1c 
structure 1n each such compound. The BCD process was developed by EPA's R1sk 
Reduct1on Eng1neer1ng Laboratory (RREL). The demonstrat1on was performed by 
ETG Environmental, Inc. (ETG). 

The BCD process as demnstrated by ETG consists of modified soil thermal 
desorption treatment {soma BCD reagent is introduced with the soil prior to 
thermal desorption) which desorbs the contaminants in the soil into an oil 
phase with a hot oil vapor recovery system (VRS). The resultant contaminated 
oil is then treated in a BCD reactor. Approximately 15 tons of soil were 
treated ·dttf"ing -the ttchnotogy <iemonstr~t•tOfh ·- A total of seven soi-l~ te.st.-runs 
were conducted durin~ the thermal deso~ption phase of the demonstration and 
three contaminated 011 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 
far 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, cooled overnioht and sampled. 

r«lOIFIEO THERMAL DE£0RPTION SOIL RESULTS 

Analytical results for the thennal desorption phase of the soil 
treat~ent for PCP in untreated (input) and treated (output) soil samples 
collected for test runs 4, 5, 6, and 7 show PCP contaminant removal 
efficiencies (CRE,) ware ;;,g~ or batter for each tact run. Treated soil ~et 
the target cleanup objective of 95 parts per million (ppm) for all test runs. 
Analytical results of the output soil samples for all dioxin (PCOD} and Furan 
{PCOF) co~pound, from the thermal desorption unit indicate that the 
concentrations of these compounds were at or near the detection limit {l 
ug/kg) for all test ~uns. However, since input soil concentrations for ~ 
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2,3,7.8 TCOO and TCDF were also at or near detection limits, ,t cannot be 
determined conclusively that the process effectively reduced the 
concentrations of these compounds. 

BCD REACTOR OIL RESULTS 

BCD reactor phase analytical results revealed PCP concentrations in the 
untraated (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 
oi1 sa~ple. Output treated oil concentrations ranged from non-detect to 
15,000 ug/kg for a CRE of 96.92% in the first treated oil run, and 3.300 to 
3,400 ug/kg for a CRE of 99.96% in the second treated oil run. 

BCD reactor phase analytical results for all P:OO/PCOF compounds in the 
first oil sample test run resulted in a range of CREs of 99.84% to greater 
tha~ or equal to 99.99%. The second oil sample test run CREs ranged from 
99.98 to greater than or equal to 99.99°/4. 

The concentration of PCP and PCOD/PCDF materials in the treated oil 
indicates that the :reated oi1 can be reused and may not have to b~ subjected 
to RCRA dioxin disposal regulations. 

AlR TREATMENT SYSTEM 

The results from the semi volatila organic compound (SVOC) analysis 
(specifically PCP) of the off-gas from test runs 1,2,4,5,6, and 7 of the soil 
r&actor ~how.d an inl;t {prior to activatad carbon filtration} concantrat7on 
range of <27 tc 5974 u9/dscrn and an outlet {after activated carbon filtration) 
concentration range of 1.2 to 41.7 ug/dscm. 

The results from the analysis of the off-gases f,om the soil reactor and 
air treatment system for all PCOO and PCDF ccrnpounds for test runs 1,2,4,5,6, 
and 7 show variations in the effectiYeness of the configuration of the air < 
treatment system. TCDD analysis revealed in inlet concentration ranges of ~~J'":> 
14.9 to 264 ng/dscm with outlet concentration ranges of 3.23 to 447 ng/dscm. -""i.u" 

Since stack emissions were an issue of consideration, they were 
5ubject?tl to dispersion modeling (specifically the Industrial Source Complex 
Dispers1on Model (!SCM)) to determine max1murn ground level 1mpact. The model 
pred1cted that the TCDD was the only em1ss1on of concern and 1ts max1mum 
annual concentration would be 4.5 x 10· 10 mg/m3 at the point of max1mum 1rnoact. 
For the six days of test1ng, this f1gure was well w1th1n \he estab11shed North 
carol1na Tox1c A1r Pollutant Gu1del1nes of 3.0 x 10·0 mg/m. Further, the 
po1nt of maximum concentrat1on was found to be 40 meters from the stacK, we11 
w1th1n the fac111ty boundary. 

While ~~1ssions 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 pollution control system, resulting in poor performance of the 
activated carbon filtration system. Utilization of a BCD system for actual 
site remediation will require redesign with utilization of a system which 
protects the carbon filters from moisture. Treatabi1ity testing should be 
conducted 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) 

• RAEL and Region 4 notify State of N. Carolina of demonstration 
and desire for close participation and coordination (6/21) 
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SITE LOCATION MAP 

l"lfC ENVIRONMENTAL MANAGEMENT, INC 
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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) 

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

• 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 
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Figure 1: The BCD Process and SAR~ THERM-0-DETOX• System as demonstrated @prtnted on Recydtd Paper 
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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 1.1, 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) 

• 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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Runs 

1 

2 

3 

4 

5 

6 

BCD Test Parameters 
Solid Rea.ctor 

Temp °F Reagent 
------- ~--- - - - -- - -- ------ - -

800 Bicarb (5%) 

800 Non-Bicarb 

650 Bicarb (5%) 

650 Non-Bicarb 

800 ? 
• 

800 ? • 

Retention 
-- - - --- ---- - - --- - -- - - ----- ---- ---- - --

30 min 

30 min 

30 min 

30 min 

30 min 

30 min 



BCD ,-fest Para111etei·s 
I-'iq1•id React()r 

Caustic Powder Reagent 

Organic Catalyst Reagent 
(powder) 

High Boil Point Oil 

Waste Oil 

LTR Residence Tirne 

LTR Temperature 

0 .. 1% of ,vnste oil vol11111e 

4 t,o 6 hon•~ 

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 11 0 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) 

/\ A.'. ,• : • •• 
VU ,'_ '1 _ ,:;J 
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KOPPERS BCD DEMONSTRATION 
DECONTAMINATION 

• During decontamination and demobilization of equipment 3 inches of 
rainfall fill 70 •~ 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) 

• 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) 



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) 



SOIL PRETREATMENT 
r ...................... ·-----............. ----- ........... --------··----·- ---.................... : 
i Sodium i 
i Bicarbonate i ' ! ' ' ' ! ~~i7taminate~d ,___,__ l 
' ' ' ' ' . ' . . ._____, . 
' . ! Screen Mixer i Vapor Dischar es 
' ' ' ' ' ' ' . 
I••••••••••••••••••••••••""'"'"""""••••••••-•••••••••••••• .. •••• ,..,,..,,..,J 

f"" .. ·----- ............ - ..... .. ................... --- ......... - ----- .............. .. ................ -- ............................... 'l y~~~., 
Feed cJ ,.c...,<'\s,l! 

.------~ 
-.... 

MEDIUM TEMPERATURE 
THERMAL DESORPTION 

(MTTD) 

Dust 
Suppression 

Water 
Spray 

. . . . . . . 
' ' ' ' 

I 
' ' ' ' ' 

Noncontact ! 
Cooling Water~ ! 

oo mg crew ! 
________________________________________________________ Conveyor ______________ ! 
THERMAL DESORPTION 

On-site backfill -------i 
or 

Off-site Disposal 

. 
' . . : 

VAPOR RECOVERY .......................................................................................................................................................................... 1 
To i 

Oil Water Water Water Atmosphere I::, 

Scrubber Scrubber Scrubber Filter 

: 

j Polishers 

I 

I .......... --- ---- ............ -- .. . ...... - -..... -... -- ------ -------- -------------- ---- ... --- --- ···--------- -- ----- -----
Condensate 

.. .. ---. -- .... ----------------------------.... ........ --.. --------. 

Treated 
Water 

To 
Discharge 

Carbon 
Unit 

. 

BCD 
LIQUID 
TANK 

REACTOR 
(L TR) Treated 

Oil/HC 

... ------. -----·------ ........... --- _______ ......................................... -
LIQUID DECOMPOSITION 

. 
' ' . 
' ' ' ' . . . . 
' 

I 

Figure 1: The BCD Process and SAREX® THERM-0-DETOX® System as demonstrated 
,, i"'- • 'l , , • i} I 

\J \j _:'~. ~ l t~; I 



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) 

• RAEL 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 
em mission rate (11 /18) 



Table 2-1 

Summary or Analysis Results for Semlvolatile Organic Compounds in Soll Reactor Off-Gas (µg/dsc:m) 

1,2-OlchJorobenttne 173 <0.l 2A1 <0.l 112 <0.2 

1,2, 4-Trichlorobcntttie n.2 <0.l 165 <0.l 40.7 <0.2 

1,3-Dkhlorobenttne <0.2 .542 <0.l <0.2 

1,4-0lcblorobenzene <0.l <0.l 21.8 <0.2 

2-Methytru, phi ILllene 197 <0.1 <0.1 166 <0.1 

2-Mdbylphmol 25.7 <0.1 30.l <0.01 <9.l <0.1 

2,4-~ <3..7 <0.2 m <0.l <17 <0.2 

2,4,j-Trichlorophenol <3..3 <0.l 59.9 <0.l <0.2 

l,4,6-TrldlloropheDol <3..3 <0.2 95.1 <O.l <15 <0.l 

4-Metbylpheno( 3'1.9P <0.l <0.1 <14 <0.2 

Aa:naphthme <1.8 <0.1 ,., <0.1 <a.t <0.1 

Aa:naphlhylene 91.3 <0.l <0.1 <12 <0.1 

Anlhraoene 4.0 <0.l <0.l <11 <0.l 

Bnu.oic add 19.U <13 <231 2J <114!1 0.4J 

BenlO(b)Ouonnlhene CUP <3A <0.3 <rl <2.3 

~)0uonnlhene 0..5F <0.3 <lO <0..3 

Baa,taloohol 18.5 <0.2 <3..1 <18 <0.l 

Bem(a)ullancene <2.9 1.0 21 <0.1 <13 <0.1 

Bem(•>P,rme <3.A o.u <3.1 <0.l <16 <0.l 

"-(2,-f!lhylhcl'yt)phthalale 6..0 4.6 24..6 <0.l <18 

laid 

203 <0.2 l.'13 <O.l 

46.6 <0.l 64 <O.l 

m <0.2 m <0.l 

47.4 <0.l 66.7 <O.l 

240 <0.1 231 <0.1 

<4.l <0.1 <8.6 <0.1 

<18 <0.2 <16 <0.2 

<7.1 <0.2 <0.2 

<7 <0.l <O.l 

<6.4 <0.1 <13 <0.1 

3.8 <0.1 <7.6 <0.l 

8.3 <0.1 <12 <0.1 

<,.1 <0.1 <11 <0.1 

0..5.J <1100 0.6 

<13 l.2F <26 u 
<14 1.21'" <28 1.4 

<8.S <0.l <17 <0.l 

<6.2 0.9 <13 0..11 

<7.l 0.2 <l' 0.1 

7..5.J 228 <17 63.6 

•~if,~1· .,, 
~.} ii/ 9-Gn ~< ~~: :~ 

300 <0.l 

109 <0.2 

416 <0.l 

83..1 <0.2 

611 <0.1 

<7..5 <0.1 

<14 <0.l 

<13 <0.1 

<13 <0.1 

<12 <0.1 

1u <0.1 

<0.1 

20.3 <0.1 

<940 1.3 

<22 <0.3 

<0.3 

<0.l 

<11 1.9 

<13 <0.1 

<14 23.7 

<O.l <0.l 

<0.l <0.l 

<0.l <0.2 

<0.2 <0.2 

<0.1 <0.1 

<0.1 <0.1 

<0.2 <0.l 

<0.l <0.l 

<0.2 <0.l 

<0.l <0.1 

<0.l <0.1 

<0.l <0.1 

<0.l <0.1 

<12 <12 

<0.3 <0.l 

<0.3 <0.3 

<0.l <0.l 

<0.l <0.1 

<0.l <0.l 

1.02 1.03 

<0.l 

<0.2 

<0.2 

<U 

<o..l 

<0.1 

<G.2 

<G.2 

<0.l 

<0.l 

<G.I 

<0.1 

<0.l 

<12 

<0.l 

<G.2 

<0.l 

<02 
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<Z1 26.9 36.6 
-

<14 <01 <6.~ 
.. ----~--

229 <0.3 224 ------- ---·-··~ 
<13 <0.1 '.1.9 

~-·- -------·-·' ---·" ---~ 

NC 92 99 
- ·------· 

NC 90 110 

~ 

.. 

.. 

'" 

.. 

Oll!dec 

3.7 

1.9 

<0.2 

0.1] 

<0.1 

0.2 

0.1 

16.1 

<0.1 

<0.1 

<0.l 

<0.1 

16.1 

<0.1 

O ◄ 

-F~r-l 
.., ___ ,_ ,. ___ .. __ ~,~- '~-- -~ --- , .. -~ . .---------- ' 

~, .,:S/ V 
' ... 1/ .... , , 

., i ~t3,:? it., , ,,; flld4 ..... [,;,,'. 
·t~< ' ;.- (,, ~-1 ·.J ,: ;,~~ 

~ ·~\£/f-03.ej:; ,,.,. 9-«).-93 --·i.i-,·, .. u----~ 
·« 

jJ~,~ ~;',; '/' ..... ( ~ :'Wet 
.... , ... { , .. 

> 

lalet ~ .1~ir4i~ _t /4 $: ~ ,,> , >~ )'. ,;. ·o.w •· ,,.Oidi,i• ~ ...,,.~?, ., .~ Dip . , . .,_, ....... ,. .-...---f--•--

<18 2.0 <16 <0.2 <0.2 <0.2 <0.l ...,., ___ ~., ... -----·· .,_.... 

<1.5 1-l <13 2.◄ <0.l <0.2 <0.2 ___ ,,_. 

12.6.J <0.2 30.7 <0.1 <0.2 <0.2 <O.l __ ....,,..,. 
<U 0.2 <32 <0.J 0..201 0.212 <U ----- ... -- ,.-, .... _._ .. , 
·<9~ <0.1 <8.1 <0.1 <0.l <0.1 <0..1 -- --
<9 o_, <7.8 <0.1 <0.1 <0.l <0.l 

<9.~ <0.1 <8..5 <0.1 <0.1 <0.1 <0.1 

9..5 0.3 2.U 2.l <0.1 <0.1 <0-1 -----··· -
<II <0.1 1'.0 <0.l <0.1 <0.l <0.1 ---- •· --··---
<8.7 <0.1 <1.6 <0.1 <0.1 <0.l <0.1 ----- ·--,----· ··-~---
<18 <0.1 <1.5 <0.1 <O.l <O.l <O.l 

-----·· ··---
6-43 <0.1 2826 <0.1 <0.1 <0.1 <0.l 

--·----~··- ----- ------ .... 
160 8.9 ~ 24 J..76 3..76 <0.3 ----- •-----·--- ""·---"" ---
9,.(J <0.l '.19.9 0.1 <0.1 <0.1 <0.1 .,., __ ... __ -
)06 <0.3 m <0.3 <03 <0.3 <0.3 ··----- -·--••"- ·-·--··--
lOJ 06 29.l ,.1 <01 <0.1 <0.1 

---- -----



N lt~-45 101 86 107 67 

101 

NC 

NC 

(Contlmu•fl) 

97 

V2 
Q,P 

97 

Terphenyl~ 14 98 9' 103 • ._ __________ -+---~1-----1-----+----+---'· --····- ------·· 
2,4,6-Tribromophcnol 56 81 76 

' .J 
,... Nocc:: 

Qualllkn.: 

E! • Analyk roocaitratk>o nioeeded c:aUbnllon nn,e. 
P - lnterfa-cna: oc- codutlon IUlpC'dc:d 
J - Reau.II it lets than 1tued Ddoctlon Umlt. 
NC - No( ailculabk. 

82 NC 81 

94 

fl(. 

MC 

tlC 

n., 
9-0'U.)' 

90 

26-4 
Q,P' 

102 

o.kit 

,.,. 

89 

tIT 

hh,( ,., .. , ___ ,., 
"" 

100 

Wal ·. 

Dap: o.tmt 
~~ ... _ .. _ 

87 !\J 

96 96 

,, ,, .... ~ • .. ,J, 

\.t ,_.,, .: .. L : .t 



Table 2-2 

Summary or Analysis Results for Particulate and Anions In Soll Reactor Off-Gas 

•· . 
Jlaa I a..2 Ra4 It•$ 1ta, RM7 FWdBIIIII: 

1\-')te u.ie. 
raid Olldal .. Oltld laid Oltld 111kt o.tJd laid o.Jet laid o.dlC 11111d o..ld 

Ha• (~) 0.197 0.113 6J1'n 0.1,3 0.232 0.067 0.169 om2 0.400 o.no .5.71 o ... , 0.160 0.11 

02• (a,~) 0.09-4 0.089 0.lM 0.-406 0.090 0.037 0.IOS 0039 0.109 0.073 0.361 0.021◄ 0.016 o.~ 

HF (ms,'dacm) NA <0.0J NA <0.01 NA <0.01 NA <0.01 NA <0.01 NA <0.01 NA <0.01 

Partlc:ulalc (crldacf) 0.037 0.021 0,040 0.021 0.001 0.0004 0.005 o.oos 0.021 0.012 0.049 0.028 NA NA 

P1rdcula1c ()Mir) 0.024 0.013 0.022 0.012 0.001 0.0002 0.003 0.003 0.009 0.005 o.<m 0.013 NA NA 

• - Rcponed II chloride. 

, fl NA - Noc analyJ'Jtd. 



Tahir 1.-J 

Summary of Analysis Results for Volatile Organic Componmt~ lo Soll R~l'dor OffG~s (ppbv) 

... - -, ... " ....... ----·~· 
~1 R...2 Jla.( R1111 S .a-, R..7 
~ . ~ ~t-93 ,~t--93 ~ 9-«),..93 nip Pldit 

-· M-•• 

__ .., __ ..,,_ 

·-·-- ---·~ .,,.,,.,.............,_ .. -··--- na.t ... 
A-,t,e lllltt Olllld (aid o.tlet Inlet o.tlet lnld INrt D"f' OPtJd 1111d Ooidd laid ~ S-2.8-93 a.a.,,} 

. .. -·--· ·-- - -·-- . 
1,l,1-Trichlorocthane <8 <0.1 <SS <3.1 <900 <SOOO <280 <280 <60 <290 <190 <900 NA <0..5 <0.9 

·--·· -··--- ··-·-· -·--·- ---·- ·- ~·, 

1,2-Dichlorobenunc 18 <0.7 <SS <3.1 <900 <SOOO <280 <280 <60 <290 <190 <900 NA <0.S <0.9 ,., ___ , ___ . __ ... 
1,2,4-Trichlorobcm.ene 18 <0.7 <SS <3.1 <900 <5000 <280 <280 <60 410 <190 <900 NA <0.S <0.9 _____ .. _____ ... --..... -·. 
1,2, 4-Trimd hytbemiene 64 <0.7 .58 <3.1 <900 <SOOO JOO() JOO() <60 <290 <190 <900 NA <0.S <0.9 -·--- --- - .. 

1.3-Butadlcne 740 <0.7 2000 <3.1 62000 <SOOO 24000 2.COOO 10000 10000 11000 ~ NA <U <0.9 
·---· 

,_ _____ 
1,3-Dkh lorobmttne 1.8 <0.7 <SS <3.1 <900 <SOOO <280 <280 <60 <290 <190 <900 NA <O.S <0.t 

--· - ·----~ -------·- -·--·· 
N 1.3.5-Trimnhylbfflttne 22 <0.7 <SS <3.1 <900 <5000 1300 1300 <60 <290 <190 <900 NA <0..5 <0.9 

I ·--... ·--··· ·-·--· 
°' Atttonlt rile <80 <1 <.550 <31 <9000 <SOOOO 36000 36000 2000 9000 <1900 <9000 NA <S <9 .. --- --·· .~ .. ·-----,. 

Bmttne 1200 <0.7 1600 <3.1 16000 <SOOO <280 <28-0 <60 7400 <190 38000 NA <O.S <0.9 
-··· •··--·- .. _. ··---· ·---- ·----

Bromomct hane 160 11 1000 8.9 <900 <SOOO 1400 1200 <60 <290 <190 <900 NA <0.S <0.9 ·--- ··•---•- -----·- .. 
Otlorobcru:cne 63 <0.7 130 <3.1 <900 <SOOO 1~ 1500 <60 <290 <190 <900 NA <O.S <0.9 _____ .. 

···-··· 
.,, __ ,_ 

Qilorocihane 200 <0.7 500 <3.1 <900 <SOOO <280 <280 <60 <290 <190 <900 NA <O.S <0.t ~--·· _,, -~---· ···-·· _.._,..,,,_ ... ·- -
Oiloromcthllne 910 71 13000B 110 1100 <SOOO 12000 12000 600 980 500 10000 NA <0.S u -
Elhyl bmziene 130 0..85 120 <3.1 1100 <SOOO 6.500 6-4-00 <60 820 <190 1600 NA <0.S <0.t 

.. 

Elhyl loluene 80 <7 <.550 <31 <9000 <50000 3600 3600 <6-00 440 <1900 <9000 NA <' <9 
----··· --·-·-· -~------·· 

Mcthylme chloride 84 l9 310 190 <900 <5000 <280 <280 <60 <290 <190 <900 NA <O.S <0.t 
-------

m,1)-Xylene 300 2..8 l50 <3.1 2500 <SOOO 14000 14000 <60 1700 <190 3100 NA <0.S <0.9 
. ----·- - -

n-Ocunc 200 <0.7 210 <11 2000 <SOOO 4000 3900 <60 1200 <190 <900 NA <0.S <0.9 
--

o-Xy1mc 150 1..5 170 <l.t ltOO <SOOO 7300 7'200 <60 8llO <190 1400 NA <o.5 <o.t -
Propy1cnc 38008 2..5 7lOO 610 3.50000B 630000 llOOOOE 11ooooe 21000E 750008 31000 220000E NA <0-' u 

-------- -· ·---- -- -- - - --~----·- --· 



Rial -~-- a-2 
1-28-9:t , ... ,;·1,a-93 

,,._,,_ 111W ~ -<~1:: Olldd 

Tetrachloroethcne <8 1.1 <'' <3.1 

Toluene 870 3.3 1100 <l.1 

Vinyl chloride <8 <0.7 100 <J.1 

Sa10pfe Raxwab (") 

Octafluorocoluene 100 96 100 99 

Tollaeae-d8 100 95 96 94 

4-Bromolluorobttiune 102 104 93 104 

• Run 7 outlet umple wu le»& due 10 now controller beronlna doged. 

e - Eallmalcd value, raull eiaiedl lnllnlmenl callbnlloa ,... 

Ra4 

Table 2-J 

(Continued) 

8.31.9J .. <>-let 1ald 

<900 <5000 <280 

12000 <5000 3'9000 

<900 <5000 <280 

99 101 102 

97 102 102 

94 89 96 

RDS Ra' Ra7 
f..01-9'3 942,-93 9.«l-93 Trtp Add ... ..... 
laid Dap o.dct w..· ,()Wd ... o.aw- 1-21,-9) a.a-9.1 

<280 <60 <290 <190 <900 NA <0.S <o., 

39000 <60 ,300 <190 18000 NA <O.S 1 

<280 <60 <290 <190 <900 NA <0-' <0.f 

1()4 101 97 97 97 NA 99 99 

1()4 101 95 91 97 NA 95 94 

95 96 97 94 99 NA 106 106 



N 
I 

00 

T~ M" 'J -,f 

Sumnuu-y or Analysis Rf-suits for Polychlorinated Dibcrn:o--d'o"'lu~ nwJ. nu~"'n.,.nft•rnn~ 
In Soil Reactor Off-Gns (ng/<l~rm) 

,:; ,,, 
'J ;~ ' ~ .. 

AMtytc ' Olldd '..:;. ;...", fnld ----+-----+--_ ..... ...,_ ....... __ ~+----•.,-,, ...... ~ __ ........... L............._,_ -· 

Oadc( laid 

2.J,7,8-TCDD 78.2B lJtB 222B 14.98 3.23 -----+-----t----t---•+-----4----- ---- ---- ·---------1-----
2,3,7,8-TCDF 7.36C 3.93C l0.7C.B UC 2.9-1C 7JJ6C 2'Jc,J! tUC,B 

!wrople~(") 

I JC-2.3,7.8-TCDD 

13C-2.J,7,8-TCOF 

Aaalytc 
-- --· ·--------

TrulTCDD 3490 B,8 2120B,B moe.B 88408.B 17208,B 
-----+--------------··-- --+-----

1,2,.3.7,8-Pe<DD me,e 333B.B 3588.E 680B.B ll.98,E 12.lB,E 3-468,E 17.SOE 73-48 472E 487B J06E 

,, t, ~ 
►" ,.. 
<>add'. 

1.31 

O.llC 

21 

29 

.5838,B 

3.738 --------------------+-----.+---- ·--- ---- ----·- ··--·••-" ---· ________ ..,__ __ _ 
Total PcCTJD ~390 B,I! 3,600B,B 5710B,I:! 11600B,B nm.B 11188,P. J6501l,E 24JOOB lt<IB 

... ~----·· .... ___ 
,. 

1,2.3,4,7,8-HxCDD $80 B,B 3628.B 40913.B 674B.E 21.98,E 6.7B 4989,E 10608 3338 4028 2918 "38 
- ----- __ ,, ___ ..,.. 

••-•.,..- -......-N, .. , •·-.. ~-•---•· ·--------

1,2.3,6, 7 ,8-JbCDD 7018,B 4428,B "03B.B 6JSB,R 2'.88,B 8.298 '788,B 1:MOB 370B 1638 157 1318 -----· .... ------· 
1,2.3,7,8,9-HlCDD 11509,B 6699.B 885B,B 1430B.B 50.7B,B 16.28 9478,B 7.978 

--
TocalHx<DD 12,.COOB.B 7-4808.B 87608,B f.4,7008,B 1958.E 112008.B 28900B mo.s -----------------+-----·---- ----
1.2.3,4,6, 7,8-HpCDD .5100B,B 35708.B 30908,B 51409,B 1638,B __________________ ..,_ __________ _ 388,B 38908,B 17.BJB,B 

74208,I! Q:208,B 10,2l008.B 3989,B 99.28,B 78908.B 119008 Tocal HpCDD 1()..4008.B ------+-----+-----+-----+-----t---•s, -·-·· ------~------ 23408 16108 1',cJII 12108 5038,B 

~~.,..._.. .. _ ... ---------··----
OCDD 127008 17l08 15008 15Ql 2'7"8,,8 -4088,B 63.88,B 1.56008,B 86.108.B 54308,B 141008,B ------+ ____ ...,. ___ ......, ___ ..,_ ___ -+----+------+---·--- ·----+---,+----+---+----+-----t 

,.211 Tocal TCDF mo&,B.I ,10.B.J.O 1'7B.B.I 20208,B.I lUB,I 1-4.71 13ffl.l 18908,1 1110B,I 4531 2140ft,I 12408,I ------+ ____ ....., ____ _..,_....;.._+-___ --+---4---.,. ·--· . ·--,~~--- -··--- .. ,,...,__,,.,... _,,,, __ --+---◄ 

1.2.3, 7,8-Pc<DF 42.28,C 2UB,B.I '3.88,B,1 n6B,B 2.nB,1 0.8m8,I :tt.90,C.B,I 

U4,7,8-Pc<DF 14.4C &Alc,J 3UC,B 38.tC,B,1 I.Ill 0.25 7.7'\II ________ _.__ ___________ __.. ____ ...• ----··----·· ,. 

57.51 

n ... , 
'7.41 

9.21 

21A 

ll.3 

U6 

7.91 0.1 



Tnhlr 2--1 

Rat ' .Raal I\• ◄ 
~ ,)~v ' 8-29-9.l 8-31--9,J '. , , ........ ,...,_..,.,_ 

,.. ~~ --.::: , /' 

~ Wet 
, 

o..k:t' ~ ~ talt!t Omld 
- -----

ToealPeCDF 562 8,8,1,0 4138,B,J 10108,B,I 17208,B,1,Q '6.98,H,I 18.313,1 
-----··· .. -·---· 

l,2,J,4,7,8-Hn:DF 39.8 29.7F,.I 53.8E,I 85.lE,I 2181 0.7521 
·---·- ·---· 

1.2.3,6. 7,8-Hn:DF 38-7 29JB,I 358,1 54.tB,I 1.891 0..8881 
-·-···-~ 

2.3,4,6,7,8-Hn:DF 4.2 2118 4.41 7.810 0.:M9 0.0674 
---· ~-...... ___ ,..,., ... - -----· 

1,2,3,7,8,9-Hn:DF 8.87 5.77 4.42 7Zl 0.313 0.0917 
- ·-----· 

Total HxCDF 442B.E,I 6078,E,I 729BJ'~I ll~B.E,1,O 25.68,1 9.218,1 
-- - ----M• 

1,2,3,4,6,7,8-HpCDF 1088 86..88 lt!.9B 1328 3.98 1.06 

1.2.3,4,7,8.9-HpCDF 30..58 n..5B,B HU 29B,e 0..888 0.0289 
·- ----··· 

TotalHpCDF 3138.E,I 327B,B 2988.E 4808,E.,I 148 3.548 
.. 

OCDF ~,B 3018,B 251B,B 7928.B '-018 0.09l9B • ---•M- ---•--• .. -•-•• 
S.1opk R.croway (") -~-.... ,....,...,..,._-,-....... ·~-·--·. 
JJC-2.3,7,8-TCDD 56 23 68 68 64 :26 

.-.............. - ..... ·-- --- -
13CJ2J,7,8-PeCDD 57 25 7l 58 65 29 -~ _ _. ____ , __ 

-----··· ,. ,.,, __ 
13Cl,2,J,6,7,8-HxCDD 53 31 69 6.5 80 41 

- ·- -·----·-· .. 
lJC-1,2,3,4,6,7,8-HpCDD 67 32 66 6.5 88 48 

••---•--u-•• ----·-·· 
13C-OCDD 25 10 14 6.9 63 32 

---- ·---··--··• 
lJC-2,3,7,8-TCDF 55 22 71 75 63 27 

·-·· 
I JC 1.U 7,8-PeCDP 56 24 .,, 51 64 29 , ___ .... 

-

JJC 1,2,3,4, 7,8-1-hCDF 63 32 74 71 8.5 39 ____ .., __ , _____ ,._ •--e-m~ • 
JJCJ.2.3,4,6,7,8-HpCDP 64 lll 61 60 80 46 

···-~-.. ·-' ' ..,. __ ... _ -··" ---·· ~~--- - ..... ~ ·-- -

~----_..,. ______ ..,.. ______ .., ___ ..,. 
.. 

31130,P.,I . 

3.He.,I 

3.73 

.. 37n,P,I 

92.-4E 

-· 
1 9.2B,P. 

3488,E 

~, RaT 

. ' 
f/J"ldd, . 
;.'.1111.t•; 
t~,..,.,.,\ ~;· ,-o2-93 ., ,·" . ~ ---t----~--.. t<"--------t---/,,' ~: /, ;, 

200H 

89.91 

86111 

6.68 

11.11 

, 
0 :"{t~ ;, ,, 

OwJd lakt;':c Olide( 
,, ..... _ ..... ,. , . ...___. ... '•' ,-~ 

... /.A,.,, . , 
< ;,: ; , / 

":'011dit' 

11601 71111 12908,I 1681 10.171 ----···•·- ---·· -----+----+-

6.77 

31.81 

22.S 

272 

5.66 

41.IB 

31..6B 

3.82 

30.1 

10.l 

2.34 

-·- ----·-+-----+· 

0.41 

0.13 

UlB.I 

om 
JJ601 5431 3161 '.58.1.0.5 

143 71.7 32.$ 0.499 . -_ __,.... -•..- .. ___ ,_.,, ,., ____ ·-·---+---1---
29.l ll.4 10.6 8M ,., .. 0.098 

,- - ...... .---·--+------+---+--
5350 277 224 1968 122 1.78 --- .. __ ..... -· - --- -·----- --·--•--t---+--

747JlJ! 
-·-

-

--·· 

... 

·-··-··· 

- -- -

... 

6J 

64 

$6 

75 

497B 

40 

29 

36 

88.A 89.l 1,.1 t.368,S .. . 
6:2 69 W7 71 19 -· ,._,., ·- -··---· ----·--•·- ----t-·---.. 
71 It! 73 75 41 

60 72 75 40 
---·---·· -··-•·--·--- , .... _ ..... ~·-· .. -,. .... _...,,.._..,...,._,_, ____ -11 

43 68 70 86 80 41 

33 67 75 70 62 32 ., ___ ... ,.,, ..... ...-,._.,,..,.,.. ,.......,.. _____ ., . ...__ ...... _+---+-----ii 

33 71 82 73 40 

44 69 69 

42 6l 



<',: ~: ' 
ltMt · <t1 ., ~ -~( ~ .... 
~"- ;, :'i'• 

~ 

l - - -
.AMlyte .. . . rf/~:u) 

, ,,, 

MM55-roplcRaxMsy<") 

13C-l.2,3,4-TCDF 71 I 71 

N Quallncn: . -0 B - Analyte found II auodaled lat,onlOf)' method Wank. 
C - Coclutlna lloma- pre9n1I. 
B - Eatlmatc onJy; aoceda imtnunml callbnlJoa l"IUJlll!-
1 • Poaltive pol)dllorinalcd dlphcllyl etber lnlGl1'enlnoe. 
J • Rttlmat• only; below lrwatniment oallbntkNI nnft. 
NA - Noc an111yied. 
Q - real: pruml oulaick loft ntlo Uml1.1.. 
U · Not detected JI the lcYef reporl4.'Jd. 

l't•l 
1-29-93 

~ ~ ~---Lu:~~-:-~. 
~M, ~ ..... ~ 

.58 I .52 

T~blf' 1.-1 

(Conthw~tl) 

RM 
ft.Jt 

~~-~ -_ I_ 
.. -

n 

--~-------..... -------.,,.--"""----....... --.. 



RM!!M 

Table 2-5 

Summary of Analysis Results for Volatile and Semivolatile Organic 
. ComJ)Ounds in Liquid Reactor Off-Gas 

U•Dichlorobenzene <3500 

1,2,4-Trichlorobeme < 3500 

U,4-Trimethylbem.e 14000 

L,3-Butadicne <3500 

L,3-Dichlorobcnzene <3500 

LJ,S-Trimethylbcnze 6900 
Acetonitrile <35000 

Benzene <3500 

Bromomcthane <3500 

Chlorobenzcne <3500 

Otloroethane <3500 

Otloromethanc <3500 

Ethyl benzene 56000 
Ethyl toluene 19000 
Methylene chloride <3500 

m,p-Xylcnc 120000 

n-Octanc 180000 
o-Xylene 71000 
Propylene llOOOOOE 
Tctrachloroethenc <3500 

Toluene 320000 

Vinyl chloride <3500 

Surrogate Recoveries (%) 

Octafluorotolucne 101 
Toluene-dB 103 
4-Bromofluorobenzene 86 

2-11 
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1,2-Dichlorobenzene 

1~4-Trichlorobenze 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2-Mcthylnapthalene 
2-Mcthylphcnol 
2,4-Dichloropbcnol 
2,4-5-Trichloropbcnol 
2,4,6-Trichlorophcnol 
4-Mcthylphenol 
Acenaphthylenc 
Anthracene 
Benzoic acid 
Benzo(b )fluorantbcne 
Benzo(k)fluoranthenc 
Benzel alcohol 

Benz( a)anthracene 
Benz( a)pyrcne 

bis(2-Ethylhexyl)pbthalate 
Butylbenzylphthalatc 
Chrysene 
Dibenzofuran 
Dietbylphthalatc 

Table 2-S 

(Continued) 

2-12 

LTR Run 2 ·:-· 

-· <··. '.)\:) (.u~::~;-._'..:::":z(:-
<2050 
<19()() 
<2310 
<1900 
28035 
<1000 
<1830 

<16S0 

<16S0 

<1500 
<1350 
<1745 
< 12400 
<2920 
<3220 

<1970 

<1450 
<1670 

<1870 
<2000 
<1750 
<1750 
<1660 



RftP.IM 

Table 2-5 

(Continued) 

... ., •• • ., ❖ ·+ . . ... ., __ . 

f~~:?i~J-t~il;;oc Analyte 
.• - .. 
·.-·-

Dimethylphathalate 
Di-n-butylphthalate 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 
Hcxachlorobenzenc 
Isophorone 
Napthalene 

Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
Surrogate Recoveries (%) 

2-F1uorobiphenyl 
2-Auorophenol 
Nitrobenzene-dS 
Phenol-d5 
Tcrpbenyl-d5 
2,4,6-Tnl>romophenol 

Runl -~'3 ... _···· ... ··: .. · 
'(Jig/dscm). :\= .. \: 

<1080 
445J 

<1140 
1350J 
3494 

<1010 

<1980 

68740 

<2860 
10830 
2840 
1952 

NC 
NC 
NC 
NC 
NC 
NC 

Note: All < values are Detectioc Limits for ~.es DOt detected.. ~ f~ scmNObtile orpnic anal)'\es ~ed be\ow dctediaa 
6.mits arc ~ 

~ 

E - R=lt exi::eeds mstnameat et.li,ratioa MF-
J • Rauh ii below ~ dctc:ctioa limiL 
NC - Noc c:akulalcd due 10 hip diluUOII&. 

2-13 



Table G-2 

Summary of PCDD/PCDF Results for Ambient Hi-Volume Filter Samples 

.,. i~:f~'fl .~1: JW.MHi-Y-omr4,iJ~~}~~r:-:Ir}.. ~~t~i~~-ti-Jit"v-ot;r.t1t&?re£1.t1,%1J~im ;~f~-:-:;J-:.. : .. _:: >"(\i"\ : : 

" ~rr~~11rr:rrr,-,, •#•'~ > tc~~; y' ,'-'::°''", ,,, ~ ,,:.::i:~-~ .. , ,, • ~ ,Y f f'Y~\,' ,;A\, ,,•,t:.,.;~,. •••<~~ I; • .~: 1 , ~ 
.~ . ~ ~ri~~uii-', tl ,~ru 
" ~- ~i.::. •f,\,-:;: \'<'ii -~ '' ~-,,~ ... ' . , .. .-~ .... )t~" ilgfds I ·, , :Ii.I ,,_ ~-, :,t•· ., -' .. ~-t.;;~i1 

2,3,7,8-TCDD 1.59e-04 l,l9e-06 J 

2,3,7,S•TCDF 8.39e-Q6 8.13e-07 J 
Surrogate Recovery (%) 

13C,2,3,7,8-TCDD 69 65 

13C-2,3;7,S.TCDF 74 71 

Analyte 
Total TCDD 1.73e-03 B S.14e-05 B,Q 

1,2,3,7,8-PeCDD l.23c-03 B 4,63e-Q6 B,J,Q 

Total PeCDD 8.03e-03 B 5.08e-05 B,Q 

1,2,3,4, 7,8-HxCD D 2.9le-03 B 3.63c-06 B,J 
1,2,3,6,7,8-HxCDD 4.27e-03 B 3.50e-06 B,T 
1,2.3,7,8,9-HxCDD 7.79e-03 B 7.Sle-06 B,l'· 
Total HxCDD 5.78e-0'2 B 6.56e-OS B 

1.,2,3,4,6,7,8-HpCDD '' 5.78e-o2 B,E 2.33c--05 B 

Total HpCDD Ll8e-01 B,E S.44e-05 B 
OCDD L23e-01 B,E.S 9.19e-05 B 

Total TCDF 1.77e•04 1 S.SOe-06 J,Q 

1.2,3,7,8-PeCDF 4.82e,-OS • 1.75e-06 u 
2,3,4,7,8-PeCDF L95e-05 J 1.06e·06 u 
Total PeCDF 6.76e-04 I,Q 3.94e-06 !,O 
1,2,3.4,7,8-HxCDF 1.64e-D4 I 9.38e.-Oi u 
1,2,3,6,7,8•HxCDF 8.94e-05 s l.19e-06 u 
2,3,4,6,7,8-HxCDF 9.78e-05 9.38e-07 B,J 

1,2.3,7,8,9-HxCDF S.89e-05 8.75e-07 u 
Total HxCDF 1.55e-03 BJ 4.69e-Q6 J,Q 
1,2,3,4,6,7,8-HpCD R l.58e-03 B 1.56e•06 BJ, 
1,2,3,4,7,8,9-HpCD f 4.20e-04 B 1.13e--06 u 
Total HpCDF 7.85e-03 B 4.38c-06 B,J 
OCDF 5.75e•03 B,S .S.38e~ B,J 
Surrogate Recovcrv (%) 

13C-2,3,7,8-TCDD 68 69 
13C-l,2,3,7,8-PcCI;D 93 96 

13C-1,2,3,6,7,8-Hx< :oo 90 90 

13C·l,2,3,4,6,7,8-HoCDD 113 91 
13C-OCDD 113 68 
13C-2,3,7,8-TCDF 78 77 



13C-1.2,3,7,8-PeCDP 
13C•l.,2,3,4,7,8-HxCDF 
13C-1.2,3,4,6, 7,8-1-IpCDP 
MMS Surrogate Recoffl'Y (%) 

l3C-1,2,3,4-TCDF 

Qualili~ 

Table G-2 

(Continue~) 

87 
85 

NA 

8 • Analytc found Is ~-tted lab01'11toty me:llod blsnt. 
C • Co-e!1.1tillg Lsoiner prcs.·11t. 
e • &tima1c oaly; exec.eels ,nrn:ment calib~rion t!lnge. 
I • Pozi'blc polyclllor!r,ate.d dipbetlyl ether ic~r!enco, 
J • &tinuue ooJy; ticlow i~ trumeal .::aHbrscion r:inge. 
NA • Not analyzed. 
Q • Pc.ak p~nt outside io1 ratio limits. 
TJ • Not dc~ted at tbe !eve I reported. 

Hi-Vol Fi!1er Blanll values <:Alc::,.ii;iw1 11.iing a nominal VOI\IIT\e oi 1600 4san. 

89 
96 

NA 



Analyte 

PcnLllchlorophenol 

Unknown aubllituted phenol 

Analyte 

PenLllchlorophenol 

Unknown aubllituted phenol 

TABLE 2 

BCD-KOPPERS DEMONSTRATION 
MITD TEST RUNS 

ANALYTICAL RESULTS FOR 
SEMIVOLA TILE ORGANIC COMPOUNDS (METHOD 8270) 

IN SOIL SAMPLES (µg/kg) 

Input 

8,100,000 

ND 

Input 

li\iltt~t~u~t:: 
5,200,000 
(8,000,000) 

ND 

870' 
(1,700) 

ND 

:')-f~i~ti~. 
280' 

(1,700) 

ND 

A-2 

TEST RUN 4 

Output 

510' 
(3,400) 

ND 

TEST RUN 5 

Output 

·ffl..Cm.8(31f 

330' 
(6,000) 

ND 

470' 
(3,400) 

ND 

TIU..Cm..su·: 

170' 
(3,400) 

ND 

DRAFT 

CRE (%) 

L 99.99 

CRE (%) 

> 99.99 



TABLE 2 (CONTINUED) 

TEST RUN 6 

Input Output 

Analytc i:-:::i-tJA~~Ni.:Scii• ,.::-:- <: ,:_::+iifbt-ti~ti '• .. •' . ·· .. '1'~-SU nt6.CN3.sLl" 

Penllchlorophenol 1,600,000 150' ND 130' 
(2,600,000) (3,600) (3,500) (1,600) 

Unknown subatillltcd phenol ND 170 JN(I) ND ND 

TEST RUN 7 

Input Output 

Analytc ,_::(ilAT4-cNl--SLib : .. ·'r,nt.cMi~ TR7..cN2..SU TR7..cm..sU 
. 

Penlllchlorophenol 1,500, 000' ND ND 190' 
(3,200,000) (3,600) (3,500) (3,500) 

U oknown aubatilllled phenol ND ND ND ND 

Notes: 
BAT - Batch number 
TR - Tell run number 
CN 
SL 
CRE 

ND 
JN 

- Coropoaik number 
- Sample location number 
- Conwninant removal efficiency 

De1eetcd at a concenlr1llion below the reporting limit abown in parentheses 
- Only !he output aarnple1 were GPC cleaned-up and reanalyzed. The reaulu for the input aamplea are from the original analysis. 

Rell.llll from clean-up atudy. Reextraction reaulu are presented because the QC results were belier and detection limit, were lower than for the 
clean-up of the original extracta. 

- R.eaulll from clean-up lllldy. Only original extract wu cleaned and reanaly,cd, ao no rcextraction results are available 
- Only Tentatively Identified Compounds (TIC) that are chlorinated phenols are included in this table. 
- Analytc was DOl deleeted above the detection limit. The number shown in parentheses, when provided, is the reporting limit. 
- The analysis indicaks the preacnco or an analytc for which there is preaumptive evidence to make a "tentative identification·. 11,e auociated number is 

identifies the number of compound• which 1Um to the liskd estimated concentration. 

A-3 

DRAFT 

CRE (%) 

2- 99 99 

CRE (%) 

2. 99.76 

an estimated value. The number in parenthesca 



Analytc 

2,3,7,8-TCDD 

Total TCDD 

2,3,7,8-TCDF 

Total TCDF 

Total PcCDD 

Total PcCDF 

Total HxCDD 

Total HxCDF 

Total HpCDD 

Total HpCDP 

OCDD 

OCDF 

INPUT 

TABLE 3 

HCD-KOPPERS DEMONSTRATION 
MTID TESf RUNS 

ANALYTICAL RESULTS FOR 
PCDDs/Fs (METHOD 8280) 
IN SOIL SAMPLES (µg/kg) 

TEST RUN 4 

OUTPUT 

::'.' ·lAfl.:att~U: · .. :,. :=:n~1-sia .. TR~l-$U 

2.1 u 0.74 u 1.4 

3.4 u 5.1 u 7.6 

1.2 u 1.4 u 1.0 

22.0 J 2.1 u I.I 

7.2 u 8.4 u 8.1 

122 J 3.1 u 1.2 

117 15.4 u 4.2 

607 J 2.1 u 1.8 

2,000 J 23.1 u 12.2 

1,070 J 3.4 u 1.5 

15,000 J 42.4 u 19.0 

3,390 J 2.5 u 1.9 

A-4 

DRAFT 

CRE 

(%) 
n...an-su 

u 1.6 u NA 

u 4.9 u NA 

u 0.96 u NA 

u I.I u 95.19 

u 4.1 u NA 

u 1.5 u 99.05 

u 11.9 u 96.54 

u 24 u 99.71 

u 13 9 u 99.41 

u I 4 u 99 87 

lJ 22.7 u 99.88 

u 1.0 u 99.97 



DRAFT 
TABLE 3 (CONTINUED) 

TEST RUN 5 

INPUT OUTPUT 
CRE (%) 

Analytc 

2,3,7,8-TCDD 0.85 u 2.2 u 2.2 u 2.0 U NA 

Total TCDD 2.2 u 4.2 u 4.4 u 5.5 u NA 

2,3,7,8-TCDF I.I u 1.3 u 1.9 u 1.3 U NA 

Total TCDF 36.3 1.6 u 2.8 u 2.2 U 96.71 

Total PcCDD 6.4 u 4.1 u 7.2 u 3.7 U NA 

Total PcCDF 93.9 1.6 u 2.6 u 3.0 U 98.49 

Total HxCDD 87.4 7.4 u 10.6 u 8.8 U 92.52 

Total HxCDF 482 J I.S u 3.0 u 1.34 U 99.75 

Total HpCDD 1,520 8.1 u 12.6 u 9.4 U 98.53 

Total HpCDP 793 1.9 u 2.8 u 1.8 u 99.80 

OCDD 7,400 J 12.4 u 17.0 u 12.4 U 99.85 

OCDF 1,420 1.9 u 6.4 u 0.48 U 99.97 

A-5 



TABLE 3 (CONTINUED) DRAFT 

TEST RUN 6 

INPUT OlITPlff 

Analyte tllll.~~:;,::-.::: lWii~hcli!M/ {;,:,,'rtik~h:W·. -TR6.CN1-.SU . i,t6-,CN3.S1J,,. 
CRE (%) 

2,3,7,8-TCDD 0.37 u 0.60 u 1.7 u 3.1 u 0.92 u NA 

TolAI TCDD 6.6 3.4 u 1.9 u 1.7 u 2.2 u 75.56 

2,3,7,8-TCDF 1.7 u l.l u 1.4 u 3.0 u 1.4 u NA 

Total TCDF SS.l J 24.3 J l.2 u 0.70 u 1.4 u 98.79 

Toll.I PcCDD 1.1 u 6.6 u 4.0 u 7.4 u 5.0 u NA 

Toll.I PeCDF 125 J lSS J 1.5 u 1.1 u 3.1 u 99.08 

' 
Toc.alHxCDD 135 141 6.7 u 7.1 u 7.1 u 95.48 

Toll.I HxCDF 701 J 826 J 1.4 u 1.3 u 1.3 u 99.8.S 

Toe.al HpCDD 1,930 J 2,660 J 8.1 u II.II u 9.0 u 99.71 

Toe.al HpCDF 1,260 J 1,540 J 1.9 u 3.7 u 1.3 u 99.92 

OCDD 9,050 J 11,200 J 11.7 u 12.8 u 11.4 u 99.90 

OCDF 1,840 J 2,550 J 1.1 u 1.9 u l.3 u 99.96 

A-6 



Notes: 
BAT 
CN 
SL 
TR 
TEC 
D 

u 
J 
TCDD 
TCDF 
HpCDD 
HpCDF 
HxCDD 
HxCDF 
PcCDD 
PcCDF 
OCDD 
OCDF 

TABLE 3 (CONTINUED) 

TEST RUN 7 

INPlIT OlITPUT 

Analyte f~tt~t~i:lU\#1:: f{:1lf ~i~iir=- ;:\-'\:n1~i.su , _ _., __ 
2,3,7,8-TCDD 0.94 u 1.2 u 1.4 

ToulTCDD 9.7 J 4.3 u 3.0 

2,3,7,8-TCDF 1.0 u 2.4 u 1.9 

ToulTCDF 61.1 J 1.4 u 1.9 

TotalPeCDD 2l.l 3.2 u 8.1 

Total PeCDF 134 I 1.8 u 3.0 

Total HxCDD 278 9.0 u 16.2 

Total HxCDF 695 J 2.5 u 1.9 

Toul HpCDD 3,690 J 9.7 ll 18.9 

Total HpCDF 1,150 J 6.1 u . 2.7 

OCDD )0,200 I 15.5 ll 22.2 

OCDF 2,670 J 0.62 u 1.6 

- Batch number 
- Compo1ite number 
- Sample location number 
- Teat run number 
- Toxicity Equivalence Concentration 
- Field duplicate sample 
- The aoalyte waa analyzed for, but wu not detected 11 the level reported. 
- The analyte waa poailively identified. The uaociatcd number is an estimated value. 
- Tetrachlorioatcd dibenzo-p-dioxin 
- Tctrachlorioatcd dibcnzofuran 
- Hcptacblorinat.c4J dibenzo-p-dioxin 
- Heptachlorinat.c4J dibcnzofuran 
- Hexachlorinatcd dibcnzo-p-dioxin 
- Hexachlorinatcd dibenzofuran 
- Pcotacblorinatcd dibcnzo-p-dioxin 
- Peotachlorinatcd dibcnzofuran 
- Oclachlorodibcoz.o-p-dioxin 
- Oct&chlorodibcnzofun.n 

A-7 

DRAFT 

.-:· TI(1.(:N3..$l.3 
CRE (%) 

u 0.9 u NA 

u 6.5 u 71.89 

u 3.4 u NA 

u 3.4 u 99.92 

u 8.2 u 93.97 

u 4.4 u 98.78 

20.1 97 .06 

u 2.9 ll 99.75 

u 21.6 u 99.76 

u 3.5 u 99.79 

u 28.5 u 99.86 

u 4.3 u 99.98 



Run 1 
8-18-93 

Analyte 

Inlet Outl('( 

1,2 Dichloml>eru.ene 173 ND(0,2) 

1,2,4-Trichlornbcnzcne 77.2 ND(O 2) 

1,3-Dichlorubcrv:enc 245 ND(0,2) 

1,4-D,chlorubcnzcnc 44 ND(0.2) 

2-Melhylnaphthalrnc 197 ND(O.I) 

2 -Mell,> lphe nol 25 7 ND(O.I) 

2,4-Dichlorophcnol ND(3.7) ND(0.2) 

2, 4, 5 · Trichlorophcnol ND(J.3) ND(O 2) 

2,4,6 Trkhlorophcnol ND(3.3) ND(0.2) 

4 Mcchylphcnol 32.9 F ND{0.2) 

Accruph1hc11c ND{l.8) ND(O,I) 

Accnaphchylcne 98.3 ND(O,I) 

Anthr•i:cne 4 0 ND(O.I) 

Bcrv:oic acicl 19.I J ND(l3) 

Benzo(h)Ouoranthene ND(5 9) () 5 F 

Benzo(l:)fluoranchcne ND(6.5) 0,5 F 

lkn7yl •kuhol 18.5 ND(0.2) 

Inlet 

247 

165 

542 

82 6 

14) 
·-

30 2 

233 

59 9 

'J ,\ Bl ,F I 

IWILICOl'PERS DEMONSTP \ l '' 1r I 
MTTD TEST Rl INS 

ANAL \''IICAL RESULTS FOR SE!\tl\'('LATIU<' 
ORGANIC COl\ll'OUNDS (l\lETIIOD IP71H 

1N OFF-GAS SAl\ll'LFS /1,,i/cl'-' ,,,) 

--- -- -

Run 2 
8-29-93 

Rwt4 
s.JJ-93 

R1m5 
9-01-93 

Outlet Inlet Outlti l11l,1 Outlet 

Nll(O 2) 112 NIJ(0.7) 701 Nll(O 7) 
------ ---~----- -------

ND(O 2) 40 7 ND(O 2) ~r, 6 Nll(0 2) 
-- ------ ------ -----

Nll(U.2) I IR NI>(O 2) 121 Nll(O )) ___ ,__ 

-- ···---- - ------
ND(O 2) 21 !l ND(O 2) .17 I ND(O 7) 

-· ------~-- ---·--- -------- ··----·-
tW(O I) 166 Nll(O I) JW Nll(O I) 

----- ----- -----
ND(OOI) ND('>.2) Nl1(0 I) Ill>( I 1) Nll(O I) 

------- -------- ---·---- ------
ND(O 2) ND(l 7) Nll(O 2) Hll(l R) NIJ(ll 2) 

------· -----· - -- ·-----
ND(O 2) Nl1(15) Nll(0.1) fHJ(I fl Nll(O 2) 

------ ·------- ·- ---~---

95.8 ND(O 2) ND(IS) ND(0.2) ND(I) Nll(O 2) 
-

33.5 F ND{O I) ND(l4) ND(O ]) Nl)(6 4) ND(O I) 
- ·-----. 

9 5 Nll(O I) Nll(8.I) Nll(O I) J R NP(O I) 
--· ------

45.8 ND(O.I) ND(l2) NIJ(O I) 8 .1 ND(O I) 
------ - ----- --- - ------- -

4 5 ND(O I) NIJ(ll) N[)(O I) IH>(I I) Nfl(ll ll 
-----·- -- ----- -- --- - -

ND(lJI) 2 J ND(ll45) 04 J NIJ(5·IO) 0 I J 
-------- - -- ---- --

NIJ(S 4) NIJ(O l) NIJ(27) r~ ll(l l) llll(I l) I 2 F 
-- .. ----- - ----- -· 

ND(6) ND(O 3) ND(JO) Nll(0.3) tJIJ(H) 1.2 F 
--------·- . - -------- -

ND(J 7) ND(O 2) ND(l8) NIJ(O 2) IHlfH '-I N!l(ll ?) 
--------- - --- - ·-· ------------- - - . --

;\-8 

IJl~AFl~ 

~---------------

Jum 6 Run 7 
9~)2-93 9-0J-93 
--- ----

lnlol OutM fnl,,t Outlet 
-----· 

253 ND(O 7) 300 ND(O 2) 
- ----- - . 

6-1 ND(O 2) 109 Nll(O 2) 
------ ---------- -----~---- -------· 
277 ND(O 2) 416 ND(O 2) 

-· ------
(,6 7 ND(O 2) 8) I ND(O 2) 

-------- --·- ---

211 ND(O I) 61 I NO(O I) 
------ ----- ----- - -

1'1J(8 6) ND(O I) ND(7 5) ND(O I) 
---- --------
Nll(l 6) Nl>(O 2) ND(l4) ND(O 2) 
----- ·------ ----
NIJ(l 5) ND(O 2) ND(l3) ND(O I) 
---
Nll(\5) ND(U 1) ND(\3) ND(O I) 
---· 
NIJ(l l) NIJ(O I) NO(l 2) ND(O I) 
----- ------- -~------

tW(7/J) Nll(ll I) I 8 8 ND(O I) 
-- ··-----

Nll(l2) ND(O I) 20 5 ND(O I) 
·----- -----
Nll(lf) NIJ(O I) 20 J NIJ(ll I) 
---- --- - ------

N 0(11 ()()) 06 ND\940) 1.3 
------·--

Nll(21,) ' ·I N IJ(?:) Nll(O J) 
--· --- - - . -----· ---· 

NIJ(lR) I .\ N0(2~) NLJ(O 3) 
---- ----· ·----- -------
Nfl(I 7) NIJ(I) '.') ND(l5) NIJ(O 21 

·- - - - --------- ------- - -- --



Run 1 Rlllll 
&.18-.93 8,29-93 

Analyte 

lo.le( Outlet lnl~ 

Bcnz(1)1nthncenc ND(2.9) 1.0 2 J 

Bcnz(a)pyrcne ND(J.4) 0.1 J ND(J.I) 

bia(2-E!hylhexyl)phthal1tc 6.0 4_6 24.6 

Bu1ylbcnzylphth1latc 5.8 3_3 25_2 

Chryacue ND(l.5) I.I 40_2 

Dibenzofun.o 16.4 ND(0.2) 38.9 

Dicthylphthalatc 13.8 3.3 ND(J.I) 

Dimethylphathalatc ND(2-2} ND(O.I) 1.6 J 

Di-n-butylphthalate 4_8 0_6 13_7 

Di-n-octylphthalatc ND(2_3) ND(O.I) ND(2. I) 

Ruoranthenc 7.8 0.7 51-0 

Ruorcnc 11-3 ND(O_OI) 34.2 

He:uchlorobcnune ND(2) ND(O.I) 48.6 

1.oopbomne 17.4 ND(0.2) ND(3_7) 

Naphthalene 967 ND(0.2) 748 

Peotachloropheuol 495 L2 6974 

Pheoanthre ne 18-4 ND(0-2) 36_5 

Phenol 384 ND(O_J) 521 

Pyrcne 5.9 0.7 9.3 

Notes: 

E 
F 

Analyte concenlflltion exceeded calibn1lio11 range_ 

Interference or coclutioo 1uspectcd. 

J 
NC 

Result is less th•n atated 11ctection Limit. 
Not caknl,hle 

Outlet 

ND(0-1) 

ND(0.2) 

ND(0.2) 

ND(0.2) 

ND(0.2) 

ND(0-2) 

ND(0-2) 

ND(O.I) 

ND(O.I) 

ND(O.I) 

ND(O.I) 

ND(O.I) 

ND(O.I) 

ND(O 2) 

0.1 J 

41-7 

ND(0-1) 

ND(0-3) 

ND(O.I) 
- -

TABLE 4 (CON I YNI 1Fl}) 

Run ◄ 
S.31-93 

Inlet Outlet 

ND(l3) ND(O_I) 
--

ND(l6) ND(O 2) 
--- --------

ND(!!!) 51.4 E 
------- - ---

ND(l9) 07 
--

ND(l6) ND(0.2) 
. --

ND(l6) ND(0.2) 
--·--------- -

ND(l6) 03 
-------

ND(IO) ND(O.I) 
----- -

ND(IO) () J 
---------

ND(II) ND(O_I) ----
ND(l4) ND(O.I) 

ND(l2) ND(O.I) 
-

ND(9.J) ND(O.I) 
-· ---

ND(19) ND(0.2) 

629 0_1 J 
~----

ND(27) 26.9 

ND(l4) ND(O I} 
----- ---

229 ND(O 3) 

ND(13) ND(O.l) 
--- --~ -- - -- --- - . 

[)RAFT 
--·--

Rll1l S Roo 6 Rwl 7 
9-01-93 9--02-93 9--03--93 

Inlet Outlet Inlet Outlet lulet Ovdet ------
Nll(6 _2) () 9 ND(l3) I) 8 ND(12) 1.9 
------ -- ---

rmo 1\ (U ND(l5) 0.1 ND(IJ) ND(O.I) 
--- -- -· ------- --- -
75 J 22 ll ND(l7) 63 6 NO{l4) 23.7 
- - - - ---·----- ---

8 I 3_7 ND(l8) 2 0 ND(l6) ND(0_2) 
------- ----- -- ·- -

ND(7 4) 1-9 ND(l5) L2 ND(IJ) 2-4 
------- -------

7 8 ND(O 2) 12 6 J ND(O 2) 30.7 ND(O.I) 
------ --------- - . --
ND(7 2) 0 I J ND(l5) 02 ND(:32) ND(O_I) 
----- ------- ------·-
ND(4.4) ND(O I} ND(9_3) ND(O I) ND(8-I) ND(O_I) 
------ ------ ----
Nl1(4 5) (l 2 Nl>(l)) 0 J Nl>(7 8) ND(O.I) 
-------- ---- ---- -- -

Nl1(4_9) 0.1 ND(9_8) ND(O_I) ND(8_5) ND(O.I) 
- --- ------ ----·-------- ------

6 I J 16_! 9.5 03 24 I 2-2 
-- --

ND(~.J) ND(O I) ND(! I) ND(O I) 15 0 ND(O I) 
----- -

ND(4 4) ND(O.I) ND(R_7) ND(O_ I) ND(7 6) ND(O I) 
·----- -- -
ND(8 6) ND(0_2) ND(l8) ND(O I) ND(l5) ND{O I) 

--------·--- --------
7J() ND(O l) 843 ND(O_I) 2826 ND{O I) 

- ------------
36 6 16 I 160 8 9 318S 14 

-------- ----- -------- --
W>(6 ~l Nll{O l) 9.4 J ND(O I) 59 9 0 I 
-- -----·· ·-- -·---·--

214 ND(O 3) 3()6 ND(O 3) 493 ND(O_J) 
-·- ---- ------- ---

5_9 0 4 10 J 06 29 2 5.1 
- ~- - - ---- -~- - ---- -- ·- ------ -

, \ f~"- • • ,if ;, : ~-~ 

V •J -- ·J _.,, , , 



cbcm 
Inlet 
Outlet 
ND 

TABLE 4 (CONTINUED) DRAFT 
Dry Standard Cubic Meter 
S~le colleted prior to caroon ab10rption bed 
~le collecled after acroon 1b10rption bed but prior to diacharge to tho 1tmo1phere. 
Analyl& wu not detecled above tho dotection/reportinll limit. The number shown inparenthctc• i1 the dctcction/r-cportinll limit. Results for analyte1 detected below the 
deuct.ioo/repo~ limit are reported and J-fl•llged. 

A-10 



; 

Test Run 1 

ADalyu Inlet ~ 

1,3,7,S-TCDD 140 J 78.2 J 

Total TCDD 3,490 J 2,120 J 

2,3, 7,8-TCDF 7.36 J 3.93 J 

Total TCDF 5,520 J 316 J 

I ,2,3,7,8-PcC'DD 509 J JJJ J 

Tola.I PcCDD 5 ,JQ() 1 3,600 J 

1,1,3,7,8-PcCDF 42.2 J 24.ll J -
2,3,4,7,8-PcC'DF 14 4 1 8 41 J 

Tc>tal PeCDF 562 J 413 J 

1,2,3,4,7,8-HxCDD 580 J 362 J 

1,1,3,6,7,8-HxCDD 702 J 442 J 

1,2,3,7,8,9-HxCDD 1,150 J 669 J 

Tola) HxCDD 12,400 J 7,4&0 J 

1,2,3,4, 7,8-HxCDF 39.8 29.7 J 

1,2.3,6, 7,8-HxC'DF JR.7 29.5 j 

2,3,4,6,7,8-HxCDF 4.2 2 88 

1,2,3, 7,8,9-HxCDF 8 87 5.27 

JlCn KOPPERS DEMONSfP. ,'\'t ,op 
M'ITD TFSf RUNS 

ANALYTICAL RFSULTS FOR PCDJ>s!Fs (METJHlll R1.7,,) 

IN m•V-GAS Si\ MPI .I?,.~ (•~l•"···•.-l 

Teit Run l 

Inlet Outlrt 
-·-- --------- . --

131 J 212 J 

3,770 J ll,840 J 

12.5 J 30.7 J 
-----

757 J 2,020 J 
----- ---------

]58 J 680 J 
------- ---

5,710 J 11,600 1 ------ ---
33.8 J 53.6 J 

--- -------
21 6 J JR I I 

---- ------
1,0IO J 1,720 J 

409 J 674 J 
--

403 J 638 J 

885 J 1,430 J 

Tat Run 4 

In~ .. 
-- ---

14.9 J 
---

6,190 J ______ .. ___ 

1.2 J 
-------- - --

85 7 J 
------- -

JJ Q J 
---

525 J 
--··-- --

2.52 J 
--- ------ - -

I 11 
----- -

56 9 J 
--------

21 9 J 
--

25.8 J 
----

50.7 J 

Ou 
·-----

3 23 ----
14. 

-----
0 2( 

--- ---
)6 J 

7 J.j 
- ---

12 
·- --

IR 

I J 

H 
---

' 
0 ~( 
--

u 
--

---
IR 3 

7 J 6, 
------

8. 
·---

16 2 
-- --- ---- -----

8,760 J 14,700 J 

D!I J !15 2 J 

35 J 54.1 J 

4.41 7.81 

4.42 1.n 
------- ------------ -· 

556 J 
--------

2 18 
----------

I.R9 
---

0.249 
·--·-

0.313 
-~--- --·------·-

19. 
-- -

0.7 
-·--· 

08 
----

RR J 

874 00 
-----

()_f) 917 
---··--

;\ If 

"''~· 011tlt,t 

,171 J 447 J 
-----

1,720 J 11,llOO J 
------

J ()1 J 29 .3 ' --·--- -
11<) J 1,8()() J 

1 lf, J I, 7'ill I 
------ -

1,650 J 24 ,JOO J 

,, () J 12 5 J 

-r /<J l .\(, () 

JH.l 2,·130 J 
-----

,f0R J 1,0(,0 J 
---------

57R 1,260 J 
---- - -- ----
q17 J 2, I 'i() J 

-------
11,71)0 J 28,9()() J 

.1(, ·I !\9 9 J 

15 /1 J !\Ii R 

3 7.l 6.68 - -- ~- - --·----
5 r. ~ J 12 !\ 

IJl?AF1· 

Teit Run 6 Test Run 7 

lnlff Outlrt lnlrt Out.kt 
--- ---- ----- ----
264 J 147 J 179 J 119 J 

--------- --
7,820 J 3,880 J 7,250 J 5,100 J 

----- ----- ----- ·--

I~ 6 7.06 J 29 5 J 12.8 J 
. ------ - ---

I, I JO J 453 J 2,140 J 1,240 J 
--- ---- --- ----- ·-------

73-1 J 472 J 487 J 306 J 
------- ------ - - - -·---
R,650 J 5,480 J 8,800 J 5,900 J 

---- ---·- ------
57 5 ' 17 4 J 27 6 J 18 2 

- ---- •--- --------
13 _\ 9.21 13 J 7.91 --~--- -- - ---- ----- --

I, 160 J 781 1,290 I 868 J 
---- . --

5(½ J 333 J 402 J 291 
------

563 J 370 263 157 
--·- ---- -----

9_l) J _507 J 690 J 571 J 
------ - -------

6,210 J 4,020 J 4,560 J 3,920 
----- ------ ------

JR I J " !\ J 41 I J 30 1 
-------~ - - ----------- ----- ---

1/i 4 228 J 11 6 J 10 2 
-------- - ---------
3 53 2 72 3 82 2 34 

- . ------ -----·-·· 
Ii 77 'i 66 2 'i8 I 66 

-· -- - - --- --------·---- ----·-----



TABLE 5 (CONTINUED) 

Test It.a 1 Test Ran l TllltRa.C 

Aaalyte lalet Outlet . 

Total HxCDF LI 442 J 601 I 

1,2,3,4,6,7,8-HpCDD , c,I 5,100 J 
n ·1 

3,570 } 

Total HpCDD 0 10,400 J 7,420 J 

1,1,3 ,4,6, 7,B-HpCDF • r,l 108 J 86.8 J '.ll.~ 

1,2,3 ,4, 7,8,9-HpCDF • -o I 30.5 23.S Jt.'>'!'. 

Total HpCDF 

OCDD 

OCDF 

Nous: 

0 313 J 317 J 

oO\ 15,600 J 8,63J·r 

. ~~, 502 J 3011"'' 

✓ ~,_::i::Z ) . '-\ t';, \ ~ {\ 

nr; ;~ndanl ubie Meter 
Hcxachlorinaled dibeo:zo.p-dioxin 
Hexachlorinaled dibenzofunn 
Peolacblorinattd dibenzo..p-dioxin 
Peo1achlorinattd dibenzofuran 
Octachlorodibenzo-p-dioxin 
Octachlorodibcozofuran 
Tctrachlorinaled dibenzo-p-dioxin 
Tctrachlorinaled dibcnzofuran 
Hcptacblorinatcd dibenzo..p-dioxin 
Hcptacblorinatcd dibenzofuran 

lalet Outlet Inlet 

729 J 1,150 J 25.6 J 

3,090 J 5,140). 163 J 

6,120 J 10,100 J 398 J 

85.9 J 132 'j. 3.98 

18.5 J 29 J 
: 0.88 

298 J 480 J 14 

\' .. \ 
5,430 J 14,100 J 408 J 

• 251 J 792 J'" 5.01 

dacm 
HxCDD -
HxCDF -
PcCDD -
PcCDF -
OCDD 
OCDF 
TCDD 
TCDF 
HpCDD -
HpCDF -
J 
Inlet 

The analytc wu poaitivcly identified. The auociated number is an estimated value. 
Sample collected prior to carbon abaorption bed 

Outlet Sample collected after carbon 1baorption bed, but prior to discharge lo tho 1tmo1phere 

A-12 

Outlet 

9.21 J 

38 I 

99.1 J 

1.08 

0.28 

3.54 

63.8 J 

0.939 

DRAFT 

Tst Jtwa S Test Rua 6 T•R..1 

lalet Outlet Inlet Outlet J.met o.&,t 

437 J 1,160 J 543 I 415 I 472 J 316 

3,890 I 5,640 I 1,070 I 116 I 636 I 474 I 

7,890 J 11,900 J 1,340 J 1,670 J 1,550 J 1,110 J 

' 
92.4 J 143 71.7 56.6 S4.3 J 32.5 

19.2 J 29.2' 13.4 10.6 8.84 5.14 

348 J 535 111 124 196 J 122 

9,930 J 12,700 J 1,720 I 1,500 I 856 J 565 J 

747 J 497 J 88.4 89.2 38.7 19.1 



Run 1 
8-28-93 

Analyte Inlet Ouili!t 

I, I, I-Trichloroethane ND(8) ND(0.7) 

1,2 -Dichlorobcnzene 18 ND(0.7) 

1,2,4-T,ichlorubcmcne 18 Nll(0.7) 

1,2,4-Trimelhylbcnz.cne 64 ND(0.7) 

1,3-Buudicnc 740 ND(O 7) 

1,3-Dichlorobcnzcnc 28 ND(O 7) 

1,3,5-Tnmcthylbcmcnc 22 ND(O 7) 

Acc101111rilc Nll(!IO) ND(7) 

&nzcnc 1,200 ND(0.7) 

Bn>nlOIIlethane 160 11 

Chlorobc nz.e ne 63 ND(O 7) 

Chlorocthane 200 ND(0.7) 

Chlorumcthane 910 71 

Eth} I bcnz.cne 130 0.85 

Ethyl lolueue 80 ND(7) 

Methylene chloride 84 29 

m,p-Xylene 300 2.8 
--- --- - -------

-· 

'1 A 111,F r. 

l!('JJ l(OPPERS DEMONS l'JI' t 1nr' 
MTTD TEST RUNS 

ANALYTICAL RESULTS FPH. 
VOLATILE ORGANIC COI\IPOUNl>S (METIIOn ) 

IN OFF-{;AS SAl\11'1 .E~ (pph,) 

Run 2 Run 4 
8-29-93 8-31-93 

Inlet Outlet Ink< Outlt< 
·-

ND(55) ND(J.l) ND(900) ND(5,000) 
- ------

ND(55) ND(J I) ND(9()(J) ND(5,000) 
-

NIJ(55) Nll(J.I) ND(900) ND(5 ,(KKl) 
-----· --- ----

58 ND(3.I) ND(900) ND(5,000) 

2,000 Nl>(J. I) 62,000 ND(5 ,()()()) 

ND(55) ND().!) ND(900) ND(5 ,()()()) 

ND(55) ND(.I I) Nl>(l/()(l) NP(5,()(Kl) 
---~--•- ---------

ND(5 50) NIJ(.ll) NP(9,()(X)) Nl>(50,()()()) 
------ - --------

1,6{)() ND(J l) 16,()()0 Nll(5,()()(J) 

l,<XXl 8 9 ND(900) ND(.5,000) 

!JO ND(J.l) ND(9()(l) ND(5,000) 

500 ND(3.l) ND(9()(l) ND(5,l)()(J) 

13,(KXlE 110 I,!()() Nll(5,(KXI) 
---

120 NIJ(3. I) I,!()() ND(5,()()(l) 

ND(550) ND(JI) ND(9,()()()) ND('iO,IXK)) 

190 

folt1 
-

Nll(l 80) 
-----
ND(181l) 

--

Nil() 1\11\ 
-·----
3,()(~) 

-··--
2-1,(~~) 

NI>(2Ril) 
--~-----

I, ll ~l 
--- - ---

_1(,,(1<)() 

-- -----

ND(Wl) 
·--·----~--

1,-11)() 
--- ------

1,'im 

Nfl(280) 
---

17,000 
-~--- "-

h, 'ii K) 
------

J,(,f)(l 
-----

Rw1~ 
9-01-93 

folct llup 

NIJ(280) 

ND(1XIJ) 

.1,()()() 

Nll(2Rll) 

1,1()() 

NIJ(280l 
--------

I, ?(Xl 
-------
I, 'i!Xl 

-----
Nf\(280) 

17 ,1)()() 

----
/1,.J(K) 
--
J,(,()() 

Outlct lnlrt 

Run 6 
9--02-93 

+-----+----
ND(liil) ND(2l/O) ND(l90) 

ND(60) ND(290) ND(l90) 

RUB 7 
9--03-93 

Outle(· 

NA 

ND{900) NA 
____ ,___ __ ---- -------+-----. ._---~• 

410 Nll(l90) N ll(9ll0) NA 

ND(60) ND(290) ND(l90) ND(900) NA 

11,IKXl 4<J,0()0 NA 

ND(60) ND(290) ND(190) ND(900) NA 

NA 

N1>(9,()(JO) NA 
------ ------

Nll(/,0) 7,4(Xl Nil( I 90) 38,000 NA 
,, ________ --------

Nll(/\0) Nll(2'10) Nll(l90) ND('i()(l) NA 
-

ND(60) Nll(290) ND(!90) ND(900) NA 

ND(60) ND(290) ND(190) ND(900) NA 
---- ----- - ------- - -- ---~---, 

(>()() 980 ~()() 10,()()() NA 
------ - - -------- --

ND(l>O) !!20 Nil(! 90) l,WO NA 
--- -- ---·- --------

Nll(6f)(J) 440 NIJ(l 9lXJ) ND(9,00<lJ NA 
------- .. - -

ND(9()/)) NA 310 ND(900) ND(5,()()(l) ND(2W) 
-- ----

Nll(280) ND(60) ND(290) ND( 190) 
---- - ---- ------- ·------~--------~• 

350 ND() I) 2,500 ND('i,l~~l) 1 1 .''' \I\ J,100 NA 
--· ---- - -- ---- - . -----

,1\-U 



Aulyte 

n-Ocune 

o-Xylene 

Propylene 

Tetnchloroethene 

Toluene 

Vinyl chloride 

NA 
E 
Inlet 
Outlet 
ND 

TABLE r. (CON f'H/1 !Fil\ 

Rwlt Run.l Run4 
8-18-93 8-29-93 8-31-93 

Inlet Outlet Inlet OnUet Inlet OutJd. 

200 ND(0.7) 210 ND(J.I) 2,000 ND(5,()()(J) 
·-- ------ ··----

150 1.5 170 ND(J.l) 1,100 ND(5,()(XJ) 
•.. ----------

3,800 E 2.5 7,300 6\0 350,000£ 630,000 
~ 

ND(8) 1.1 ND(55) ND(J.I) ND(900) ND(5,()()(l) 

870 3.3 1,100 ND(J.I) 12,000 ND( 5 , ()()(J) 

ND(8) ND(0.7) 100 ND(3.l) ND(900) ND(5,000) 
.. -- -· - ·- ----. ···--.. --. .. .. ·- -

Run 7 outlet urnple was lo,t due lo flow contrnller hnominr, clnpr,,,l. 

Not Analyzed 
E..timate<l value, remit cxcee<l1 illllrument calibrntion '"')(e. 
Saf11>lc collected prior lo carbon abaorption bed 
Sample collected after carbon abaorption bed, but prior lo d:,charJIC lo the atmo,ph~rc 

-·-
RunS 
9-0H3 

1oll't JnJd. Dup 
--·-- .. , .. 

4 ,(WW) 3, 9(W] 
- --- ----
7,JO\l 7,200 

---- ---- ------
I \O,ll\~,)F. I I\), l'il)()£ 

···----- ---
ND(280) ND(280) 

·- -- -- ---
39,00{) 39,000 
·---
ND(280) ND(180) 

- --·--- - - -· 

OutM 
·-

ND(60) 
---
ND(60) ----

21,(l\Xl E 

tlD(60) 
- ----· 

ND(60) 
-··----· 

ND(60) 
•-· 

Analyte w11 not dettcted above the delectinn/~por1ing lim;t lhe 111irnher PlHl\\.fl in pi-r1'",i,fH:",..1' ifll t'1 .... ,~~•- r:, •1 'r"'t1•··1inp- J;n,if 

t. 11 

Run 6 Rma1 
9--02-93 9-0.J...93 

lolet Oatkt Inlet Outlet" 

1,200 ND(l90) ND(900) NA 
.. ·-

810 ND(l90) 1,400 NA 
--------

75,000 E 3\,000 120,000E NA 
-

Nn(290) ND(l90) ND(900) NA 
-·-----

5,JOO ND(l90) 18,000 NA 
-· 

ND(290) ND(190) ND(900) NA 
- --- --- - - --··-



Aa,ilyte 

HCI• 

c12• 

HF 

Particulate 

Particulate 

Notes: 

NA 
dacm 
dacf 
Inlet 
Outlet 
ND 

,wn-KOPPERS DEMONSTP \ J HIT 1 

M1TD TEST RUNS 
ANALYTICAL RESULTS FOR VARIOUS 

JNORGANIC AND PHYSICAL PAR,\ MF rVP~ 
JN OFF-GAS SA/\Jl'U,:.,;; 

--
Rau 1 Run l Run4 R1m5 

u. 
lnld 

(mg/dacm) 0.197 

(mg/dacm) 0.094 

(mg/dacm) NA 

(gr/Jacf) 0.037 

(lb/hr) 0.024 

Rcpoited u ch lo ride 
Not analyu<l 
Dry Standaro Cubic Meter 
Dry Suodaro Cubic Foot 

Outiet lnkt 

0.113 6.027 
... 

0.089 0.184 
-----~---·- --

ND(0,01) NA 
- -

0,021 0 040 
---

0.013 0.022 .. ____ 
--

Sample collccled prior lo carbon abaorption bed 

Outlet lnltt --- ,. 

0.153 0,232 
-------------- ------- -

0 406 0 090 
-------· ----- --- ------

ND(O 01) NA 
- ------- -------

0.021 0 001 
--------

0.012 0.001 
... --- ---- - --- --· 

Sample collccled after carbon ahaorption bed, but prior lo Ji~chary~e lo the atr110•1'h,re 

Outlet 
•· .... -----·-

0.!167 
- ------

0 017 
--------

Nll(O 01) 
.. ---

0 (l(X)I 
-·---
0.0002 

-----~-·- .. -

Analyte wa1 not detected above tho detectionlrcp<Hti11p,: ltmit 'Tl1r" n11rnhrr ~," .. ,, iq f'"H'n1 11:-f",. .. j .. ,,,., ,1,' 

lnJtt Outlrt -- -----·-
0 169 0 0'i2 
---- -----
fl 105 0019 
·-- -------
tlA tm(001) 
--- -----

0 (Xl'i 0 (Xl'i 
---- ----
0.003 0.003 

- ···-------- -------- ----·-. 

f)l~Ar1· 

Rnn 6 Rwa 7 

Inlet O,,tkt la1et Outlet -----·-· '. 

0.400 0.230 5.71 0.47 
··--- - ----- --------

() I()') O.OlJ 0 361 0.0214 
---- ---·-

NA ND(O 01) NA ND(O 01) 
- ---- ---------- -------· ----

0 021 0012 0 049 0,028 
- ---~---- ------------ -

0.009 0.005 0.023 0.013 
--•-·- --••·· ·····- .. 



.. . - .. ··-

Analyte 
--

Pcntachlorophcnol 

2, 4,5-Trichlorophenol 

2,4 Oichlororhen<>l 

Phenol 

3-Chlorophenol 

2,3,4,5-Tetrachlomphcnol 

Chlorophcnol ■ 
-

Dichlorophenol1 

Trichlorophcnola 

Tet.rachloropheoola 
---·-

Notes: 

l'i\HJFR 

lWP KOPPERS DEMONSl'P ' 1 w11 

MTTD TEST Rl !NS 
ANALYTICAL RESULTS FOR SEMIVOLATII J~ 

ORGANIC COMPOUNDS (METHOn 827m 
fN WATER SCRUTIHER SA l\fl'J F<:' ,,,rm 

CW--SL9.01 CW,SL9-02 C'W,ST.9--03 
.................... , ... ---· ,.._ .. ,, ,,~~---· --·- . ' 

150,000 150,000 J"/0,()(){) 
----- ----- -- -···-- •-•m--• 

9,900' 12,000- 12,000-
(14 , 000) (16,000) (16,()()0) 

------- ·---
9,ROO' 10,()()()' 0,"()(J" 

(14,()()0) (16,()()()) ( )(,,()()()) 

--- ----- -· ---------- ---·- - . 

1.50,()()() 160,000 161),()()() 
- ---- --- ---· --- ---- -

83,000 JN(I) 6R,()()(l JN(ll 6-1,000 JN(I) 
---------------- --- --···- ------- - ---~~----

ND Nr> 4),()()() JN(l) 
-·---- ----- -- - ---------- -- ...... 

ND rm NO ---- -------• -- --- ---
149,000 JN(2) 193,000 JN(1) 1 R? ,()(Xl JN(1) 

-------- ---· -- --
77,000 JN(2) It)(),()()() Jt-1(2) 96,000 JN(7) 
-------·-·- --------- ---· --
75,000 JN(2) 71,000 JN(2) 51,()()() JN(l) 

-- ---- ··-- ·----.. -- - - -- -- . ·---· ". 

DctccteJ al a concenlralion below the reporting limit ahown in p3rc11thcscs 
Only Tentatively J.lentific<l Compou11J1 (HC'1) thot ore , hl111inntr,I 11hrn"h ••· ;,,, tn,lr,1 i11 ,,,, t•l,I, 

CW Condcme<l Scrubber Water 

SL - Sample location number 

G - Grab aample number 
D - Field duplic•te aample 
ND Analytc wu not detected above the det«tion limit; the numb,r rJiown in parentl1ese1, when pruvided, i, tl1e reporting limit. 

CW.SL9-03D 
,, ~ ' ,,,, .............................. ·-

180,000 
---· 
14,000' 

(14,000) 
-- ------- ---

11,000' 
(14,()(Wl) 

--- - ·- ----· -- --

1 ~(),()()() 
... - ----------

ND 
-- ---- -------

Nn 
- -------

Nn 
--- --

196,()()() JN(1) 
------- ·----

<l2,()()() JN(I) 
-------
I OJ ,000 JN(2) 

--- ·~ --·---------· -··-·-

JN The analyai, indicate• the preacnce of analyte for whkh tl1erc is presumptive evidence for a "trntative idrntificotion". The oss,x;;,,,,f '"'"'"''is"" 
ts.tirn.atcJ value. TI1c mnnbcr in parenlhc-1te1 itltntifirR 1hr- 1111rnl1('r {1f comrm11ul11 v,hich P'Hn 1·1 1hr liq,, ,l ~ 1 l1•P"I· 1 , 11111 r-01, 11ti• 111 



Notes: 
TCDD 
TCDF 
PeCDD 
PcCDF 

HxCDD -
G 

cw 
J 
lJ 

fl('fl.J(OPPERS DEMONSI'JLI I IIH l 

MTTD TEST RUNS 
A Nr\l, '1 l'ICAL RESULTS FOR PCJ>Ds/Fs (I\WI HOP ,mw1 

IN c,·,umnER WATFR SAf\ffl.1•'.: (111i1ll 

r -
· 11 __ 1 Analyte CW-SL9.0l CW.SL9.-02 CW-SL9.GJ I 

- --·- . -- --- --·- - --

2,3,7,8-TCDD 

Tot.al TCDD 

2,3,7,8-TCDF 

Tot.I TCDF 

Total PeCDD 

Total PeCDF 

Tola! HxCDD 

Tola) HxCDF 

Tolal HpCDD 

Total HpCDF 

OCDD 

OCDF 

Tclrachlorinated dibcnzo-p-dinxin 
Tctrachlorinat.cd dibcnzofuran 

Pcnuchlorinat.cd dibenzo-p--<lioxin 
PentacWorinat.cd dibenzofuran 

2,460 1,840 I ,8RO 
---------·· 

90,200 67,000 6~,4f'0 
---·-- ----·--- -------

280 

12,400 

98,000 

11,900 

144,000 

12,200 

130,000 

8,000 

108,000 

2,720 

u 318 I) 79 6 -------- ------ . 

J 10,200 Q,760 
-- --- - ·- ---

71,800 72,()()() 
-------- -- -----~-----

!!,820 

109,000 
------· 

9,100 ----· 

-~---~----

llxCDF 
llpCDD 
llpCDF -
OCDD 

99,6()() 

6,160 

83,400 

2,100 

Q,?20 

112,(~) 

R.~(1'1 

I n~.O<lil 

6,8RO 

R 1,8()() 

2,060 
~-------. 

HexachloriMl«I dihe1tlofu11n 
lleplachlo1 inalcd d1hcnLo-p-di,,. ;,. 

lkpt11chlorinatcd dihcnzofu'"n 
Octachlorodibcnzo p-<li<'' in 

Hcxachlorinated dibenrn-p-dio'<in 0''Pr Oclachloro<librnrofurr" 
Grab a.ample number D Field dHplicale .. n'l'le 
Condensed ocrubber water SL ~ample 1, ... ,,;,,., '"''"' • • 
The analyte wu positively identified. The usocinled number is an csli1mlc•I v,1•11·· 

·1he ~Mlytc wu 1M!yzcd for, but w~s n<>I dctc, t•<I , •he kvrl ,qw,tc<I 

lJ 

J 

DRAFT 

CW.SL.9.-03D ] 
- ---- ----- --- ---- _-

1,750 

62,600 

117 lJ 
----- --------

9,060 
----··- -·· 

69,200 
--- -
7,880 

1()1,000 

8,8-10 
·---------

109,000 
--· -

6,440 
·---- ·-· 

95,400 
-------· 

1,890 



Ti\lH,EfO 

JV'H-J(;OPPERS DEMONSTJ' .1 1 t• 'l l 
MTTD TEST RUNS 

ANALYTICAL RESULTS FOR 
VOLATILE ORGANIC COMPOUNDS (METIIOI) 11140) 

IN WATER SCRUBBER SAI\IPLESh (111,!/I) 

. . 
Analyte · C\V..SL9.0i 

C1t!oromelhane 920 

11-----------11----- -- -----

Acetone 11,000 

2-Butanone 6,300 

Benzene 3,500 

4-Melhyl-2-penlanone 220 

2-Hellllnone 1,100 

950 

11,000 

7,100 

4,900 

ND 

(400) 

1,300 

11-----------11-----------+·-·--- ---- -· · ·-- · 
Toluene 2,700 

Ethylbenzene 540 

Styrene 1,000 

Toul xylene■ 1,900 

Not~: 

Dctu:k<i at a concentration below lhe reporting limit shown in par-enthe,,, 

Tentatively Identified Compounds (l'IC' ■) arc not included i11 thi• tal,lo 

CW - Condensed Scrubber Water 

SL Sample location number 

G - Grab aample number 
D - Field duplicate aample 

3,200 

460 

940 

1,500 

ND - Analyte was not detected above the detection limit; the n11mher •hown in p•renlhe•~• is lhe •"J><Hlinp, 1;.,,;, 

CW,SL9-0~ 

12,mo 

6,4()1.) 

4,800 

ND 
(1,000) 

630' 
(1,000) 

2,700 

J20' 
(500) 

710 

I()() 

CW,SL.!MJ3D 

12,000 

6,700 

5,200 

ND 
(400) 

1,SOO 

3,800 

(, 70 

1,300 

2,400 
--,-,----..,.--,_. 



TABLE 11 

Rf'D-KOPPERS DEMONSJ'Jl A'J fPT 1 

MITD TEST RUNS 
ANALYTICAL RESULTS FOR 

GENERAL CHEMISTRY ANALYSES fOR 
SCRUBBF:R WATER SAI\H'LES 

11-------------- --·--·-- ~------
Chloride (mg/I), Method E32~.3 2,100 2,130 

-----u--------- . -·- ... ----
pH, Method SW9040 2.26 2.20 

11------------------- U·------- ··- --- ----
TOC (mg/I), Method SW9060 11--------------- ------------
TSS (mg/I), Method El60.2 

Oil and Greue (mg/I), Method E4!3.2 

CW Condented Scrubber Waler 
SL - Sample location number 

G Grab aamplc number 
D Field duplic•te umple 

1,100 

630 

3.79 

i\-19 

983 

5116 

4.26 

2,040 

2.21 

990 

464 

3.45 

DRAFT 

2,120 

2.23 

916 

623 
---------

2.97 



Analyte 

Pentachlorophcnol 

2 ,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

2, -4-Dichlorophcnol 

Phenol 

Tetrachlorophcr,ol1 

Trichlorophcnol1 

Dichlorophenols 

TAJlLE 1? 

IWfl-KOPPERS DEI\IONSTH ,\ t 1np 

LTR TESl' RUNS 
ANALYTICAL RESULTS FOR SEMIVOLATll,1i' 

ORGANIC COMPOUNDS (l\1ETIIOJ' RUOl 
LTH OIL SAl\tl'LFS' (1,g/lrl,) 

Input Output 

. LTRI.SlM.li LTR.l.SUi-02-, •' LllH•SUi-03 LTR1..SL7.0l LTR1~SL7-02 
........ ~~~ ........... ,µ., , .. ,, ......... , ........ _,_......,..~~ ••~.-... -., ............... ........._...._._.,..__,..,, 

170,000 170,000 180,000 15,00() nor 
----- --- --·- --------- --· ---•c- ------

3,700 4,100 4,600 2,()()(1 11 1,6()() 11 
-- ---· -- -----------

1,600 U l,600U 1,600 lJ 2,()()() ti 1,600 U -- --- ----~--- -- ----- -- -----·--
660 J 680 J 790 J 2,(ll)(l ,r 1,600 U 

---------- -·------ -- ---------
820 J 870 J 930 J 5,300 7,500 

·-------· -------------

26,000JN(2) 19,000 JN(I) 51,000 JN(2) 3,000 JN(I) NI> 
-------- ---- ----------

11,900 JN(2) 13,800 JN(2) 23,000 JN(2) ND ND 
------------ -

12,000 JN(2) 27,700 JN (3) 23,200 JN(2) ND ND 
·--- -- ---------- -· --- -· ··-- --- .. --·-· --· - -·-·--·-- . --- .. ---- -

[)RAFT 

CRF. 

LTR.l~SLJ-03 (%) 
............................................... u.,,,,..,_, 

1,600 U 96.92' 
-
___ ,_ 

1,600 ll 

1,600 U 
- ------- --

1,600 U 

5,700 
·-- ---------~-

ND 

ND 

ND 



TATILE n 

HCD-KOPPERS DEMONSl P 1\ 1 mp 
LTR TESf RUNS 

ANALYTICAL RESULTS FOR 
f'CDDs/Fs (METHODS 82RO, 8290} 

IN LTR OIL SAMPLES (nP-f Pl 

H.ST RUN I 

DRAFT 

Input Output 

Analyte 

2,3,7,8-TCDD 594 J 571 J 521 J 

Tou.l TCDD 17,500 18,200 17,500 

2,J,7,8-TCDF 46.6 U 45.1 U 56.7 U 
--------it----------¼---------+----------- - ----

Toul TCDF 7.51 J 767 J 658 J 
--------ii--------+----------- -- -- - -------

Toi.al PcCDD 15,400 14,200 13,800 

Toi.al PcCDF 233 264 J 275 U 
--------it---------------------------

Toi.al HxCDD 13,100 

Toi.al HxCDF 350 J 

Toi.al HpCDD 9,850 

Toi.al HpCDF 1,440 J 

OCDD 9,250 

OCDF 166 

12,500 

400 U 

10,300 

1,070 J 

8,810 

331 U 

12,200 

143 

9380 

1,460 

8,460 

314 U 

/1.72 

0.051 lJ 

0.227 lJ 

0 042 lJ 

0 084 IJ 

0.328 U 

0 211 J 

0 OH J 

I S40 lJ 

0.402 IJ 

14 

0.489 U 

l.11U--$l1-0l 

0.237 lJ 

0.237 U 

0 090 II 

0 ()'l(l II 

0.253 lJ 

0 075 lJ 

l,ntl-Sl.7-0l 

0 161 U 

0.161 U 

0.144 U 

0 144 U 

0.137 U 

0.171 lJ 

CRE 
(i) 

;;_. 99.99 

;;_. 99.99 

NA 

;;_. 99.99 

;;_. 99.99 

99.97 
-- - --------- -------------it---------it 

0 I JO lJ 

0 JJO II 

0 081 U 

0.059 lJ 

0.167 U 9999 
------------- - --------it---------it 

0 126 U 

O 222 lJ 

0 093 lJ 

0 969 U 

0 208 U 

99.99 

;;_. 99 98 

~ 99.99 

99.84 

;;_. 99.96 



TABLE 13 (CONTINUED) DRAFT 

TEST RUN 2 

Input Output 

Analyte 
CRE ('l) 

2,3,7,S--TCDD .536 J 716 J 608 J 679 J 0.l.5.5U 0.24.S U 0.142 U 0.163 U .!: 99.98 

ToC.I.ITCDD 16,000 17,400 9,230 19,200 0.242 U 0.389 U 0.164 U 0.322 U .!: 99.99 

2,3,7,1-TCDF 106 U 141 U 81.8 U 93.7 U 0.097 U 0.139U 0.088 U 0.133 U NA 

Toeal TCDF )!SJ .57.51 816 J 1,290 I 0.097 U 0.139 U 0.088 U 0.133 U .!: 99.99 

Toeal PeCDD 20,000 20,900 20,600 22,900 0.308 U 0.262 U 0.144 U 0.086 U ~ 99.99 

Toeal PeCDF 1,060 J 372 I 1,200 J 602 J 0.146 U 0.1.51 U 0.09 U 0.103 U ~ 99.99 

ToC.l.!HxCDD 20,300 24,.500 21,100 28,300 0.19.5 U 0.488 U 0.29.5 U 0.372 U ~ 99.99 

Toeal HxCDF 1,400 I 841 J 741 J l,.590J 0.126\J 0.09 U 0.139 U 0.09.5 U ~ 99.99 

Toeal HpCDD 17,200 19,300 17,200 19,.500 0 . .5.56 U 1.12 U 0 . .509 U 0.6.S9U ~ 99.99 

Toeal HpCDF 1,090 1,160 1,1.50 1,4001 0.098 U 0.128 U 0.117 U 0.17 U .!: 99.99 

OCDD 17,800 19,600 17,700 20,200 I.OS U 4.9 U l . .560U l..51U ~ 99.99 

OCDF 280 J 41SJ 311 J 411 J 0.137U 0.273 U 0.081 U 0.189 U ~ 99.99 

Notes: 

Llll - Llll test run number. 
SL - Sample location number. 
G - Gnb sample number 
D - Field Duplicate Ample 
TCDD - Tctnchlorioatcd dibenzo-p-dioxin. 
HpCDD - Heptachlorioatcd dibenzo-p-dioxin TCDF - Tetrachlorinated dibenzofuran 
LD - Laboratory duplicate Ample. HpCDF - Heptachlorinatcd dibenzofuran 
HxCDD - Hexachlorioatcd dibenzo-p-dioxin HxCDF - Hexachlorinated dibenzofuran 
PeCDD - Pewchlorioatcd dibenzo-p-dioxin PcCDF - Pcntachlorinatcd dibenzofuran 
OCDD - Octachlorodibenzo-p-dioxin OCDF - Octachlorodibenzofuran 
I - The aoalyte wu po1itively identified. The aaaociated number ia an estimated value. 
U - The aoalyte wu analyzed for, but wu not detected at the level reported. 

A-23 



TABLE 14 

BCD-KOPPERS DEMONSTRATION 
LTR TEST RUN I 

DRAFT 

ANALYTICAL RESULTS FOR VOLATILE ORGANIC COMPOUNDS 
IN OFF-GAS SAMPLES, METHOD 

(ppbv) 

Aulyte LTRTeit Rant 

I , I , 1-T richloroethanc 8,700 

1,2-Dichlorobeoze11e ND (3,500) 

1,2,4-Trichlorobeoze11e ND (3,500) 

1,2,4-Trimethylbenzene 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-Xylene 120,000 

n-Octane 180,000 

o-Xylenc 71,000 

Propylene 1,100,000 E 

Tetrachloroethene ND (3,500) 

Toluene 320,000 

Vinyl chloride ND (J,500) 

ppbv - part.I per billion by volume 
E Reault exceed, irutrument c.alibnLion range 
ND Analyte waa not detected above the detectJon/reporLing limit ahown in parentheae1. 
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1,2-Dichlorobcnzene 

1,2,4-Trichlorobcazeoc 

1,3-Dichlorobcnzene 

1,4-Dichlorobcnzene 

2-Mcthylnapth.alcoc 

2-Mcthylphcool 

2, 4-Dichloropbcool 

2,4-S-Trichloropbcool 

2,4,6-Tricbloropbcool 

4-Methylpbcaol 

Aceoapbthyleoc 

Anthnccne 

BeDZOic acid 

BeDZO(b )tluoranthcoc 

Beozo(k)tluoranthenc 

Becze! alcohol 

Beaz(a)anlhracenc 

Beaz(a)pyrene 

bis(2-Ethylhcxyl)phthalate 

Butylbeozylphtha.late 

Chryscnc 

DibcDZOfuran 

Diethylpbthalate 

Dimcth ylpbatha.late 

Di-D-butylpbtha.late 

Di-D-OCtylpbtbalate 

Fluorantbenc 

Fluoreoc 

He:uchlorobenzenc 

laopborone 

Napthalcne 

Pelll.lcbloropbcnol 

Phell.lilthrene 

Pheool 

Pyrene 

Nota: 

TABLE 15 

BCD-KOPPERS DEMONSTRATION 
LTR TEST RUN 2 

ANALYTICAL RESULTS FOR VOLATILE ORGANIC COMPOUNDS 
IN OFF-GAS SAMPLES, METHOD 

(µG/dsan) 

A.aalyUl LTlt Teat Rua l 

ND (2,050) 

ND (1,900) 

ND (2,310) 

ND (1,900) 

28,035 

ND (1,000) 

ND (1,830) 

ND (1,650) 

ND (1,650) 

ND (1,500} 

ND (1,350) 

ND (1,745) 

ND (12,400) 

ND (2,920) 

ND (3,220) 
, 

ND (1,970) 

ND (1,450) 

ND (1,670) 

ND (1,870) 

ND (2,000) 

ND (1,750) 

ND (1,750) 

ND (1,660) 

ND (1,080) 

445 J 

ND (1,140) 

1,350 J 

3,494 

ND (1,010) 

ND (1,980) 

68,740 

ND (2,860) 

10,830 

2,840 

1,952 

I Reault is below samplc-tpccific dct.ection limit. 
dscm - dry lltlndard cubic meter 
ND Analyte wu not detected above the detection/reporting limit ahown in parentheae■ . Reaulu for analyte■ detected below the detection/reporting limit are 

reported and I-nagged. 
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Notes: 

LTR 
COND 
G 
TCDD 
TCDF 
HpCDD 
HpCDF 
HxCDD 
HxCDF 
PeCDD 
PeCDF 
OCDD 
OCDF 
u 

TABLE 16 

BCD-KOPPERS DEMONSTRATION 
LTR TEST RUN 1 

ANAL YfCAL RESULTS FOR PCDD/Fs (METHOD 8280) 
IN L TR CONDENSATE (ng/g) 

Analyte 

2,3,7,8-TCDD 

TocaJTCDD 

2,3,7,8-TCDF 

Total TCDF 

Tocal PeCDD 

Total PeCDF 

Tocal HxCDD 

Total HxCDF 

Total HpCDD 

Total HpCDF 

OCDD 

OCDF 

LTR Teat Run number 
Condenaatc from LTR Teai Run 1 
Grab aample number 
Tctnchlorinated dibeozo-p-dioxin 
Tctnchlorinated dibenzofuRD 
Heptachlorinated dibenzo-p-dioxin 
Heptachlorinated dibenzofuran 
Henchlorinated dibeozo-p-dioxin 
Henchlorinated dibenzofun.n 
Pentachlorinated dibeozo-p-dioxin 
Pentachlorinated dibenzofuran 
Octachlorodibeozo-p-dioxin 
Octachlorodibenzofuran 

LTRI-COND-G 1 

75.4 

183 

23.1 

llO 

288 

202 

261 

117 

175 

904 

433 

•333 

The analyte wu analyzed for, but wu DOt detected at the level reported. 
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I 
Analyte 

Pcorach!oropbeool 

Notes: 

TABLE 17 

BCD-KOPPERS DEMONSTRATION 
LTR TEST RUN 1 

ANALYTCAL RESULTS FOR SEMIVOLATILE 
ORGANIC COMPOUNDS (METHOD 8270-) 

FOR LTR CONDENSATE (pg/kg) 
ANALYSIS DATE: 

LTRI-COND-01 

ND 
(12,000,000) 

ND - Analyte wu DOt detected above the detection limit; the number ahowa in parendieaea ia the reporting 
limit 

LTR. - LTR. tell run number 
COND - Coademate from LTR. Tut Run 1 
G - Gnb sample oumber 

- Only Tcllllltively ldcutificd Compounds (11C'a) that are chlorinated pbeaola are include.cl in the table 
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TOTAL MASS OF PCDDs AND PCDFs EMITTED 
TO THE ATMOSPHERE DURING OPERATION OF THE MTID 

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 1.86 690 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 

TOT AL MASS OF PCDDs AND PCDFs EMITTED TO 
ATMOSPHERE DURING OPERATION OF MTTD = 305.51mg = 0.3g 

BCD/047-1127fl'OTALDXN.TBL 
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1.0 Introduction 

PRC Environmeata. Management Incorporaced (PRC) conducted refined a.Ir modelling to determine 

the Impact of statio:1ary sources on air quality at the Superfund Innovative Technology Evaluation 

(SITE) demo:istration of the Base Catalyzed Decomposition (BCD) and Thermo-Detox technologies. 

These technologies .vere developed by ETG Environmemal, Inc. (ETG) and Separation and Recovery 

Systems, Inc. (SRS, and demonstrated during August and September, 1993, at Koppers Company in 

Morrisville, North ,:arolina. During this demonstration Radian Corporation collected gaseous 

samples to be analyzed for volatile and semivolatile organic compounds (VOC and SVOC ), 

polychlorin.ned dib~Il20dioxins and dibenzcfurans (PCDD/PCDF), hydrogen chloride (HCl) and 

chlorine (ClJ, and )articulate loading. PRC had previously conducted unrefined modelling of the 

SITE demonstratior. using SCREEN2, 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) Guide!lne or Air Quality M<Xiels (Revised), Febroary 1993; User's Guide for the Industrial 

Source Complex (I:;C2} Dispersion Models. March 1992; User's Guide to the Building Profile Input 

Program, O~tober ~ 993; and PCRAMMET User's Guide, April 1993.This submittal represents five 

lndustrial Scurce C >mple~ Short-Term (ISCST2) modelJing runs incDrporating five years 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 repon is divid<!d 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 the: mode'.ling results and section 4.0 presents the conclusion of the modelling analysis. 

DRAFT 
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2.0 Air Dispersion Model Preparation 

TI1e ISCST2 model requires an input file describing source emissjon parameters, receptor network ( :,. 

design, surface and ~pper air meteorological data file, and other variables affecting processing option, 

and desired output. The basic options set for this modelling analysis included the reil,llatory default 

option, rural disper,ion coefficients, flat terrain, and concentration values. Deposition values were / 

desired, but the lacL of data on the particulat! being emitted from the source; sp~ificalir the 

paniculace size dist! :bution and the d~lty of the particulates emitted, precluded the calculation of 

deposition values. . SCST2 was set to calculate 1-hour, 24-hour, and period concentrations. The 
-- - -------

period concentratior for this s:udy is an annual concentration since one full year of meteorological 

data was used for e:,:h model run. The use of a short term model to develop a long term average is 

an acceptable practi_e a.s stated in the Guideline on Air Quali!x :'vfodels (Revised). 

The source eaussior. parameters were developed from the sampling data sheets contained in the draft 

report "Sampling ar.d 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 l:·93, Radian Corporation. All of the reC0,Iired data could be obtained from this 

report with the excotion of the stack height which was es:imated at 10 meters based on direct 

observation and vic'.:·otape, The temperature at exit was w.ke.n directly from the sampling data sheets 

as well as the ex.it v ~locity. The scack diameter was calculated from the area of the stack in square 

inches from the sarr:::iling data sheets. The sampling data sheet used for this modelling study is 

attached at the end ( f this repon as Appendix A. 

The emission rate v. 3S calculated from the sample concentrations for chlorinated dfoenzo-p•<Hoxlns 

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

2 
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rate of the stack. ac :he sampling point. These cogener corn:entratiora were multiplied by the Tox.icity 
.,- -
•.._ .... · 

Equivalency Factors (TEFs) to express the concentration in tenns of 2,3,7,8-tetrachlorodibenzo-p- U 

dioxin (2,3,7,8-TCDD) equivalents (TEQs) The TEFs used for this calculation were the l-TEFs/89 V:J _,,,v,,e_ 
/'A r ,c,..,c- "I,, 

that EPA has adopt-:d as an interim procedure for assessing the risks associated with ex~ures to 

complex. mixtures c~ CDDs and CDFs. 

The nonzero TEFs, sample concentrations, and associaced calculations performed to develop the TEQ 

are shown in Table l. The units for the sample concentrations are nanograms per dry standard cubic 

meter (ng/dscm). This value was multiplied by the flow rate of 1.88 dry standard meters per minute 

divided by 60 to co·wert minutes co seconds and then convened from nanograms per second to grams 

per second for inpu to ISCST2. 

Table 1. TEQ Dete:min.ation and Calculation 

Compound TEF Sample Concentration Value 
(ng/dscm) 

2,3,7,8-TCDD 1 447 447.00 

2,3,7,8-FeCDD o.s 1750 875.00 

2,3,7,8-HxCDD 0.1 4470 447.00 

2,3,7,8-HpCDD 0.01 5640 56.40 

OCDD 0.001 12700 12.70 

2,3,7,8-TCDF 0.1 29_3 2.93 

1,2,3, 7 .8-PeCDF 0.05 125 6.25 

2,3,4,7,8-PeCDF o.s 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) l,892.07 

3 
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The model was set :o limit the emissions to only the month of August to simulate the time the 

demonstration actudly occurred. The a~ual time of the demonstration Wll$ from August 28 thru 

September 3, but ct~ ISCST2 model is able to limit emissions by month or hour of day, so one month 

of emissions was sc 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 dcfa.ult 

units of micrograms per cubic meter, since ISCST2 reports concentrations out to five decimal places 

concentrations in rr. :crograms per cubic meter would be reponed as 0.00000. 

ISCST2 was set to ,)erform calculations on the cffeccs of building downwash. The direction specific 

building heights anJ building widths were calculated using the Building Profile Input Program (BPIP) 

version 94074. Th~ee buildings were input to this program with tbe source location using a canesian 

coordinate system. The BPrP results showed that only oue of the three buildings produced a. Good 

Engineering Practice (GEP) 5L area of influeoce which contained the source stack. The output of the 

BPIP program was :ised as input for the ISCST2 model, 

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

~ b~~~'::~ deve oped using the BOL~ARY option of ISCST2. This option~aces a receptor 

every ten degrees a - a user specified location for 360 degrees around the source. The user spec1:ied 
_,.---:J 

_2ocation is the dis ta :ice measured from the source to the property bound~- '!9e second receptor 

network was a pola: grid centered on the source stack with~ .. Ja_1_5.9_!~ 
5)_ 

250 meters from th-! source and a receptor pl~d every ten degrees for 360 degrees. The third ------ ----- ·----------- _______ __,___~--~-
receptor network cr,nsisted of ten discrete Cartesian coordinates placed on Highway 54 adjacent to the 

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

source stack­--

:IOIJ-l ?-19'34 :s: 50 

-
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.ion. 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. Toe meteorological 

dau was downloadeJ from the Support Center for Regulatory Air Models (SCRAM) and processed 

first using MET144 to the expand the surface data. to CD144 fonnat and then with PCRAMMET to 

prepare the data for ·JSe by ISCST2. 

3.0 l\i1odelling 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 dace of occurren :e for the one hour and twenty-four hour short term maximums. Since the period 

maximum is averaged over the duration of the mcteorologi~ data, there is no data of occurrence 

reported. The date Jf occurrence is m the form of YYMMDDHH, where YY is the year, Z....1M is the 

month, DD is the d::.y, and HH is the hour. 

The results of the fi:e ISCST2 model runs show that a predicted{maximum period (annualY 

. ~ncent~ation of ~0045 ng7m3 occurs during ihe-1990 m~dil y~recepcorl"acation -73~86,TDY!. ·~----- ------- ---------------
Tius location of thi~ receptor is shown b Figure l. The Nonh Carolina Toxic Air Pollutant 

Guidelines lists an z;mual guideline for tetrchlorodibenzo-p-dio:tin of 3.0E-09 milligrams per cubic 

meter. The maxirm.m predicted_~riod (annual) congnlr_ation from ISCSP,_~_ 4.SJ:.:19 E1l1lig:~ 

per cubic meter or3 % of the ~ual To~ic Air Pollutant Guideli~~- · ·------------------·-

5 
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Table l, Modellinf Results of ISCSTI. 

I Maximum 
(ng/m') 

'• 

1986,:, , • ~ • • • <~ • ) • : ' • •• I : ,. 

... ·' ►' 

•'i 

1 Hour Mu .06401 

24 Hour Max .00752 

Period Max f ,00018 

1 Hour Max .05469 

24 Hour Max .00935 

Period Max .00019 

1 Hour Max .04729 

24 Hour Max .00930 

Period Max I .0001s 

1 Hour Max .07132 

24 Hour Max .01620 

Period Max .00045 

1 Hour Max .06151 

24 Hour Max .01243 

Period Max .00029 

4.0 Conclusion.;; 

'X' Location 
(mecers) 

70.48 

-73.86 

-73.86 

73.86 

-48.21 

-57.45 

70.48 

-64.95 

-70.48 

70.48 

-73.86 

-73.86 

70.48 

-73.86 

-64.95 

'Y' Location 
(meters) 

:- .. 

25.65 

13.02 

13.02 

13.02 

57.45 

48.21 

25.65 

37.50 

25.65 

25.65 

13.02 

13.02 

25.65 

13.02 

37.50 

Date of 
Occurrence 

86082802 

860~0524 

NA 

87082907 

97080824 

NA 

89080408 

89081324 

NA 

90081503 

90082224 

NA 

91080308 

91082324 

NA 

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

Air Quality from th~ SITE BCD Demonstration. This refined modelling analysis using ISCST2 show 

6 
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that the North Car Jlina Toxic Air Pollutant AMual Guideline for tertrachlorodibenzo-p-dioxin was 

not violated and Rm 5 produced an average annual concentration that was IS % of the annual 

guideline. 

8 
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I 
I 
I 
I 
I 

Facility: 
Date: 
Location: 
Run NUlllbe:-: 
Sample Type: 

BCD 
9/01/93 
Outlet 

5 
COO/CDF 

P.13/28 

==x--===---z=""==---==i,:a,--=--====-====77"1'111""'='-===-... ~==-----~•==--==o:;=-----==-• 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
l 
I 
I 

Total Sa.lnpling Time (~in) 
Corrected Barometric Pressure (in Hg} 
Absolute st~ck Pressure (in H20) 
Stack Static Pressure (in H20) 
Average Stack Temperature ("F) 
Staek Area (sq in) 
Actual Meter Volume (cu ft). 
Average Meter Pressure (in H2O) 
Average Meter Temperature ("F) 
Moisture CJllected (g) 
Carbon .oio~ide concentration (%V) 
oxygen co~~entration (\V) 
Nitrogen c~noentration (%V} 
Ory Gas Me~er Factor 
Nozzle Dia~eter (in) 
Pito-t Cons--:ant 

240.0 
29.69 
29.71 

0.24 
1O0.Bl 

.,. 07 
125.186 

o.ao 
85.].8 
sa.so 

1.0 
20.0 
79.0 

0.9928 
0.257 

0,8,4 
-=====-===-....:.~==_.,,.==""""=====-=~- ---:=:2!!!!!!-=-
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Ave~age sa:jpling Rate (dscfm) 
Standard Metered Vcl'Wlle (dscf) 
Standard Metered Volume (dscm) 
Stack Moisture (%V} 
Mole Fract~on Dry Stack Gas 
Dry Moleou.lar weight 
Wet Molecular Weight 
Stack Gas \·elocity (fpm} 
Stack Gas Velocity (mpm) 
Volumetric Flow Rate (acfm) 
Volumetric Flow Rate (acmm) 
Volumetric Flow Rate (dscfm) 
Volumetric flow Rate (dsC?llill) 
Percent Isc .<lnetic 
Percent Excsss Air 
Fuel Factor 
Ultimate CO2 

·DRAFT 
NOV-17-1994 :s:52 01114045774070 

0.499 
119.742 

3.391 
3.15 

0.969 
28.96 
28.62 

1497.00 
456.29 
73.48 

2.08 
66.53 
1.88 

102.19 
2294.10 

0,900 
23.2 

P.013 
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IJ ••• MCOELIHG 0PTIOOS USED; CONC ,__ 
\D 
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_t:,. 
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II) 

••• Beu-Kopper~, l~c. D~~10t11.trJtion Morri~vitle, NC 
••• Sallf)le Run Nuwer 5 1986 MET DATA 

RURAL HAT Of AULT 

*** JHE SUMMARY Of HAJCIMUM PERIOO ( 8760 HRS) RESUlTS 

** CONC 0~ TEfVALUE IN HANOGRAMSt~••3 

.... 

** 

G~OUP ID AVERAGE coi.c RECEPTOR cxi, YR, 2ELEV, 2FLAG} OF TYPE GRID-ID 

(S) 
I-" 
I-" 
I-" 
_t:,. 
(SJ 
_t:,. 
I.Jl 
-J 
-J 
-f'-
(SJ 

~ 

lJ 
(S) .... 
.t,. 

All 1ST ttlGHESf VALUE lS 

2~D HIGHEST VAlUE IS 
3RD Hl~HEST VAlUE IS 

4TH HIGUEST VALUE IS 

SrH H!GUEST VALUE IS 

6TH HlGREST VALUE IS 

••• RECEPTOR JYPES: OC • GRIOCART 
GP " GR IDPOllt 
DC• D!SCCART 

OP • D!SCf>OlR 
BO = BOJNDARY 

.00018 AT 

.00018 AT ( 

.OOOHl Al ( 

.00016 Al ( 

.00016 AT < 

.00015 AT C 

-73-86, 
-7S.OO, 

-70 .46, 

·M.95, 
-73 .86, 

-57.~5, 

13.02, 

.oo, 
25,65, 

37.50, 

.00, 

.00, 

.OD, 

.00, 
- B.02, _oo, 
48.21, .oo, 

.00) 

.00) 

.00) 

.00) 

.00) 

.00} 

GP 

GP 
GP 
GP 
GP 

GP 

DRAFT 

POLAR1 
PDLAR1 
POlA1!1 
PDLAR1 
P0lAR1 
POLAR1 
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-i3 ••• 1100ELING OPIIONS US£[): CONC 
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U1 
I\) 

••• BCD-Koppers, ,nc. D~~11Dnstration HorrlsvHle, NC 

••• Sa,rple Run Nurber 5 1966 MEI DATA 

IIURAL HAT DFAUll 

••• JHE SWiMARY Of If I !;HEST 1 · llR RESULTS ••• 

•• COOlC OF lEFVAlUE IN NANOGRAAS/M••] •• 

GRWP ID AVERAGE CONC (YY!iHOOllll) KECEPTOR (XR, YR, ZELEV, lFLAG) 

ALL HIG~ 1ST HIGH VALUE IS 

KIGH 2NO HIGH VALUE IS 

••• RECEPTOR TYPES: GC • GRIDCART 
GP ■ GRIDPOLR 
DC • DISCCART 
OP • lllSCPotR 

BO • 8Cl.JN'D/JIY 

.06401 ON 86082802: AT 

.03963 OK 86082802: Al 
70.46. 
73.86, 

25.65, 
13.0Z, 

DRAFT 

.DO, 
.oo, 
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l,C:/".:F.i: 

OF TYPE GRID-ID 

.00) GP 

.00) GP 
POLARl 

POLI.Rt 
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r1 
D :z 
-I 
D 

..... 
U1 
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••• 1-\COElI~G OPTIOllS USED: COIIC RUR~l tlAT DFAULT 

••• iRE SUr!Hi\RY OF RIGHtST 2~-HR RESULTS*** 

•• CONC Of TEFVALUE IH NANOGRAMS/N••3 ... 

GROUP IO A\IERAGE COil~ 

DATF 

(YYlliiODHH} RECEPTOR (XR, YR, ZELEV, ZFLAG) 

All IIIGK 1Sf HIGH IIAllJE lS 
IIIGM 211D HIGH VALUE I$ 

••• RECEPTOR TYPES: GC • GRIDCART 
GP • GRIDPOU 

DC • DI SCCART 

OP ■ DISCPOLR 

BO,. BWJilDARl 

.D0752c O>i 8~080524: AT 

.D0728c Oll 8608l524: Al 
-7J.ll6, 
-73.86, 

DRAFT 
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Of TYP.E CRID-1D 

,00} CP 
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POURl 
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••• ISCST2 - VERSJOK 93109 ••• 

*-* HOOELING OPrI0NS USED: CDNC 

••• BCO-(oppcrs, Inc. Demonatration Horrlsville, NC 
0 • Sample Rim Nmber 5 1987 HEl DAlA 

RURAL FLAT DfAULT 

••• THE SUMMAR~ OF HAXIHI.JH PERIW C 3760 HRS) RESULJS ••• 

.,. COKC Of TEFVALUE IH NAHOGRIJIS/H,..l 

.... 

GROOP ID AVERAGE omc RECEPJOll (XR, YR, ZELEV, ZflAG) Of l~PE GRID-JD 

All 1ST NIGHEST VALUE IS 
2110 HIGMEST VALUE IS 
3l!D MIOffEST VALUE IS 

4TH HIGHEST VALUE IS 
51H HIGHESl VALUE IS 
6TH HIGHEST VALUE IS 

••• RECEPTOtt lYPES; GC a liJtJDCART 
GP • Git IOPOLA 

DC• DtSCCART 

DP • D I SCPOLR 
BO • BOUNDARY 

.00019 AT ( 

.000\9 AT 

.00011! AT ( 

.00011! AT ( 

.00016 AT 

.00015 Af 

-57.45, 

-,a.21, 

-64.95, 
-37.50, 

-70.48, 

-71.86, 

48.21, 
57.45, 

37.50, 
64.95, 
25.65, 

13.02, 

.oo, 

.OD, 

.oo, 

.00, 

.oo, 

.oo, 

DRAFT 

.00) GP POLAl!1 

.00) GP POLAR1 

.OD) G? P0URl 

.00) GP P0LAR1 

.00) GP P0UR1 
,00) GP P0URl 
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••• ISCST2 • VERSJOll 93109 ••• ••• BCD-Koppers, Inc. Ocmonstrat\on Morrisville, NC 
••• Sample Run 1/U!Der 5 1987 HET OATA 

••• HOOEL!NG OPllONS USED: CONC RURAL flAT OFAULT 

*** lHE Slli\HARY Of HIGHEST 1-HR RESUllS ••• 

•• COHC Of THVALUE IH NA}l0GRAHS/lt"'°3 

... 

•• 
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NFTLJORIC 

GJIClJP ID AVERAGE COOC 

l)ATE 

(Y'J'HMDDHH) RECEPTOR CXR, YR, ZELEV, ZFLAG} OF TYPE ttID·ID 

ALL KIGH 1ST HIGH VALUE lS 
HIGII 2WO 111611 'IAlUE IS 

••• RECEPTOlt TYPES~ GC • GR10CART 
GP " G~ IDPOLR 

DC • OISCCART 

DP • DI SCPOLR 
l!D • BOOMOAllY 

.05469 ON 870829071 AT ( 

.04~5 O~ 87OBO81O: ATC 
73.86, 
70.48, 

U.02, 

25 ,65, 

DRAFT 
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*•• ISCST2 · VERSION 93109 ••• ••• BCD-~oppers, Inc. Demonstration Morrisville, NC 
.... S8111>1e Run Huwer 5 1987 MET DATA 

*** HOOELHIG OPTl!»lS USEO: CONC RURAL FLAT DFAULJ 

.,.. lHE SUMMARY OF HIGHEST .?4-IJR RESULTS ••• 

•• co~c Of TEFVALUE IN MJ\NOORM\S/H"•] •• 

G!IOOI' Hl AVERAGE COKC 

MH 
(YYHHODHH) RECEPTOR (XR, YR, ZELEV, ZFLAG) 

All RIG~ 1ST HIGH VALUE IS 
HIGH 2NO HlGH VALUE IS 

••~ RECEPTOR TYPES, GC = GRIOCARl 

GP " GltlOPOlR 

OC = D!SCCI.RT 

OP ~ DJSCPOLR 

BO = BOUNOARY 

.009l5c ON 87080B2~: AT { 

.0079&: ON 87080824: AT ( 
-48.21, 

·57.45, 

DRAFT 
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!/~T'.'ORI'. 

Of TYPE GRID-ID 

.00) GP 

.DO) GP 

POUR1 

POLAR1 
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... HOOHlNG OPTIOHS U5Ell: com:: 

... BCD-Koppers, Inc. De1oonstratlon Horrlsvlllo, NC 

uw Soirplt- Run '1wber 5 1989 HET DATA 

HURAL FLAT llfAULT 

••• IHE S\R1MARY OF MA)(IK\!11 PERICCI ( 6760 HRS) RES1Jl TS ., .. 

•• CONC □f TEfVAlUE IN NAHOGR.o\HS/M**~ 

.... 

..... 

.. 
llFT\JnRt' 

GROOP ID AVERACE CONC RECEPlOR (Xa, YR, ZElfV, ZFLAG) OF TYPE GRID·ID 

All ,sr HIGll[SJ VAlUE IS .00018 Al ( ·70.-48. 25.65, .00, .00} GP POLAR1 

2110 HlGfiEST VALUE IS .00018 Al ( -73.86, 13.02, .00, ,00) GP POLAR1 

310 MIGfifST VALUE IS .00016 AT ·6-li.',5, 37.50, .00, .00) GP POLAR1 

4TH HIGfiEST VALUE IS .00015 Al -75.00, .00, .DO, .00) GP POLAR1 

5TH HIG~[ST VALUE IS .00015 AT 36.02, -635, .IJO, .00) 60 

6TH HlGfiEST VALUE IS .00014 Al -57.45, 48.21, .DO, .00) GP POLAR1 

••• R£C£PJOR TYPES: GC :o GUDCART 

Gl' = G~IDPOLR 

DC = DISCCART 

DP.: DISCPOLR 

!lll ,. SCU~OAR'f 

DRAFT 
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•u HOOELINli OPJIONS USEO: COOC 

••• BCD·Kower•, Inc. Demonstr~ticn Horrisville, NC 
••• Sairple Run NUJber 5 1989 MEI DAJA 

RURAL FUil DFAULl 

••• THE SUMMARY OF KIGNESJ 1·HR RESULTS••• 

** COile Of lEFVALUE IN NAHOGRAHS/H**J 

CROOP ID AVl:RAGE CONC 

r;;,,r: 

(HHMDDHII) RECEPTOR (XR, YR, lflEV, ZflAG) 

All IIGH 1$1 HIGH VALUE IS 

I IG11 2ND JII GH VALUE I S 

_.., RECEPrOR HPES: GC = liRIDCART 

GP • CR I DPOtR 

DC "'DISCCART 
DP • OISCPOLR 

BD z BClUIDARY 

.04729 (l}j S9oao,oa= AT 

.04,68 ON 89080522: Al 
25.65, 
25.M, 
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••• HCllELING IX>Tlc:»lS USED: ccmc 

••• ..... BCD-Koppers, Inc. Dernon~tration Morrisville, NC 
Sarrple- RU'\ NUTLer 'j 1989 HET DATA 

ltURAl FLAT OFAUL T 

**" THE SUMMARY Of HIGHEST <!4-HR RESUUS '"** 

** CONC Of lEfVALUE IN NANOGRAMSJK••3 

GROOP IO AVERAGE COIIC (YYXHDDH~) RECEPTOR (XR, YR, lELEV, ZFLAG} 

All HIGH 1ST HI GK VAlUE IS 

HIGH 2N0 Hl~H VALUE lS 

••• RlCEPTOR TYPES: GC • GRIOCART 
GP• GRJDPOLR 
DC • DISCCART 

DP • DISCPOLR 

BO = BCUNDAR l 

.00930c ON 89082724: AT 

.00773 ON 89031324: At 
·64.9S, 
-n.e6, 

37.S0, 
\3.02, 

DRAFT 

.DO, 

.oo, 
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OF TYPE GRID-ID 
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*"" ISCSTZ - VERSIO!l 93109 u• 

... ttCOH I N<i Of>l IOJIS usrn: C0NC 

••• BCD-Koppers, lr.c. Ocioonstr~tlon Morrisville, NC 
••• Sa11ple Run Murber 5 1990 HET DATA 

RURAL HAT DfAlJl l 

••• IHE SUl>WIRY OF H.IIXIMUH PERlOO ( 8760 HRS) RESULJS ••• 

** C0NC OF TEFVALUE IM HAHOGRAHS/H**3 

liRCXJP ID AVERAGE C0NC RECEPTOR (XR, YR, ZELEV, ZFlAG) OF HPE 

All 1 ST 11IC.HE SI \IALUE 15 

21lD HICiliESf V.I.Llll: IS 

3RD lllllHESl VALUE IS 

41K 'lllC.IIEST VAlUE IS 

'HH HIGKESI VALUE IS 

61K HIGHEST VALUE IS 

0 • RECfPTOR lTPES: CiC 2 GRIDCART 

GP • GRIDPOlR 

DC .. DI sec.AU 

DP • DI SCPOLR 

BO ■ BCXlllDAlr 

.0004S AT ( 

.00-041 AT ( 

.DD0:58 AT ( 

,000:57 AT ( 

.00033 AT ( 

.00031 AT ( 

-73.8'>, n.02. 
-75.00, .oo, 
·98.~R, 17 .36, 
-70.U, 25.6~, 

·100.00, .oo, 
-123.10, 21-71, 

- .. . - ... - ..... - ... 

.oo, .00) GP 

.00, .00) CJ> 

.oo, .00) GP 

.co, .00) GP 

.oo, ,00) GP 

.00, .00) GP 

DRAFT 
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POlARI 
POLAR1 
POLAA1 
POU1l1 
PDlAR1 

POlAR1 
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••• MCllELING OPTIONS USED: CONC 

~•• BCO·Koppers, Inc. Oemon~tratlon Morrisville. NC 
••• S31Tf>le Run ~Ulber S 1990 MET DATA 

RURAL fLAT OFAUL T 

••• lHI; SUMHARY OF 111011£51 1·11A RESULlS ••• 

•• COIIC Of IEFVAlUE IN NAHOGRAMS/KttJ •• 

GROOP IO AVERAGE COllt: CYYHMDOHJI) RECEPTOR O<R, YR, ZELEV, ZFLAG) 

ALL HltH 1Sl HIGH VAtUE IS 
HlGR 2KO HIGH VALIJl: IS 

••• RECEPIOR lYPES: GC: GRtDCAII 
GP • GRIDPOlR 
DC• DlSCCART 
DP• DISCPOLR 
BD • BOUNCAlt't 

.07132 ON 90031503: AT 

.05247 ON 90082605: AT ( 
70.48, 
70.48, 

25.65, 
25.65, 

DRAFT 
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.00, 
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OF HPE GRID-ID 

.00) Gf> 

.00) GP 
POLAR1 

l'OlAR1 

•LJ 
L-

"D ;o 
n 

□ ...,. 
H 

D 
--l r 
~ 
=i 
D 

7J 

f• I 
I. 

~ w 



5 
i= ..... 
-J 
I .... 

IB 
A 

.... 
Oi 

U1 
A 

*** ISCSl2 - VERSIOll 93109 ••• 

"** XOOE.LUIG Cl'llOIIS USEO: COliC 

••• BCO-koppcr$, lnc- Decnoostratlon Morrisville, NC 
••• Sanp\e Run Nurber 5 1990 MET DAT~ 

RURAL FLAT l>fAULl 

,..., THE SUH~R'( OF HIGIIEST 24-llR RESIJL JS -• 

** COHC OF lEfVALUE 111 IIJ\'NOGIANS/1\*'"3 •• 

GROUP ID AVERAGE CONC 
tAff 

(YYKHDDllH) RECEPJOR (XR, YR, ZEL£V, ZflAG) 

All "lGH 1ST HIGII VALUE IS 

111&11 2110 HlGH VAlUE IS 

*** IECEPIOR llPES: Gt • GIUOCARl 

GP • GRIDPOLR 

DC " D 1 SCCAltT 

DP • DJ SCPOLR 

80 • SClUltDARY 

-01620c ON 9008222,: AT 
.01317c ON 9008222~1 AT 

-73.86, 

-75.oo. 
13.02, 

.DO, 
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•
1
J +o MOOELIHG Ol'TIOIIS USEO: COKC 

.... 
IB 
A 

.... 
en 
tll 
A 

••• BCD-Koppers, toe. Demonstration Marrisvtlle, NC 

•u Sa,rple Rin Nlllber- 5 1991 HEJ DATA 

RllRAL FLAT DfAULT 

_.,. (HE SUMARY OF HAXIHUK PfRIOO ( 3760 HRS) RESUL JS ••• 

•• CONC Of TEFVALUE IN NANOGRAKS/M**3 •• 

••• 
••• 

C.RWP ID AVERAGE CONC • 
lli::T\IORK 

RECEPTOR (Xi, YR, ZELEV, Zfl.AG) Of TYPE GRID·IO 

All 1ST HIGHEST VALUE IS ,00029 AT ( -M.95, ~7.50, .oo, .00) GP POli\111 
2ND IUGMEST VALUE IS ,00028 AT ( -70.48, 25.65, .oo, .00) liP POL.Alli 

(SJ 
3RD KIGBEST VALUE JS .00027 Al ( -57.45, 48.21, .00, ,00) Ii? POl.Alt1 .... .... .... 4TH HllifiEST VALUE IS .00025 Al ·48.21, 57.45, .oo, .00) GP POLAR1 A 

(SJ 5TH HIGMEST VALUE JS .00024 Al ( -7J.86, 13.D2, .DD, .00) liP POLAR1 A 

~ 6TH HllallEST VALUE IS .00022 Al ( -116.6D, 50.00, .oo, ,00) GP POI.AR1 
-,J 
A 
Q 

~ ••• ~ECEPTOlt TYPES: liC = GRIDCART 

GP • GR I DPDLR 

DC • 0 I SCCART 

DP • DI SCPOl.1 

BO • Bct.lNOAR'l 

DRAFT 
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... I SCSJ2 - VERSION 93109 u• ••• BCO·koppctr5, lnc. Durnonstratioo Horrlsvflle, NC 
.... Saaple lh.n llumer ~ 1991 HEJ DATA 

• 0 HOOELJHG OPTl~S VSEO: COIIC RURAL FLAT DFAULJ 

•u THE SUMMARY Of IUG11EST 1-HR RESULTS '"•* 

•• CONC OF TEFVALUE IN NANOGRNISJH••3 ... 

GROOP ID AVERAGE COHC 

I\AlF 

(YYHHDDHH) RECEPTOR (lCR, YR, ZELEV, ZFLAG) 

All lltGII 1ST II IGII VAllJE IS 

HIGH 2ND HIGH VAlU~ IS 

•-- RECEPTOR TYP.ES: GC = C.RIDCART 

CP • C.RIDPOlR 

DC • DI SCCART 

OP= DISCPOLR 

BD "' BOOllDARY 

.06151 ON 91080303: AT ( 

.05247 OH 91081523: AT ( 
25.65, 
25.6S, 

.oo, 

.oo, 

DRAFT 
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,00) GP POLAR1 

.00) GP POlAR1 
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••• HCl)EllllG OPllOIIS USEO: tOHC 

All HJCH 1ST HIG~ VALUE IS 
MIGi 2ND IJCH VALU£ IS 

••• RECEPlOR TYPE$: GC = GRtDCART 
GP• liRIDPOLI 
J)C = DI sec.ART 

DP .: DI SCPOI.I 

BD = BOONDARY 

••• BCD·Kcppers, !nc. Defg0n5tration Horrlsvi\le, NC 
0 • Saq>le Run >lt0ber 5 1991 tll:T DATA 

l1URAl flAT DFAULT 

*** JHE SUNHAJIY DI HIGNESl 24-HR RESULTS 

"" tONC OF TEFVAll.IE IN IIAHOGRAMS/H-3 

••• 

... 
:iArr 

(YYHMODJIH) RECEPTOR (XR, YR, ZELEV, ZFLAG) 

.0l243c ON 91082324: Al ( 

.Dl067c ON 91082124: Al ( 

-73.86, 

36.02, 
13.02, 
-6.35, 
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OF TYPE CllJD-JD 

.OD) liP 
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