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1 INTRODUCTION

On October 21, 1988, Interpoll Laboratories personnel conducted
simultaneous hydrogen chioride and sulfur dioxide determinations on the
Incineration Systam at the St. Croix Waste To Energy Facility in New
Richmond, Wisconsin. On-site testing was performed by E. Trowbridge, C.
Mosser, R. Rosenthal and D. Smith,

The gas samples were collected at the inlet to the dry scrubber, the
North and South heat exchanger outlets and the stack using standard EPA
Method 5 trains, except that 1 N NaOM was used in the first two impingers
instead of distilled water. Both acidic gases, hydrogen chloride and
sulfur dioxide, were collected simultaneously using identical sampling
trains. The collected samples were analyzed by ion chromatography.
Volumetric flow rate determinations were conducted at both the scrubber
inlet and stack locations in order to calculate 80, and HC1 mass rates.

A three-point traverse was used at each test site to collect rep-
resentative gas samples. Each traverse point was sampled seven minutes
to give a total sampling time of 21 minutes per run. A 12-point traverse
was used in the volumetric flow rate determination at each test site.

The important results of the HC1 and SO, test are summarized in
Section 2. Detailed computer results are presented in Section 3. Field
data, Tlaboratory results and all other supporting information are
presented in the appendices.
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2 SUMMARY AND DISCUSSION

The important results of the acid gas determinations are summarized
in Table 1.

The average removal efficiency of the Interel dry scrubbing system
for hydrogen chloride was greater thin 99.997%. As will be noted, the
hydrogen chloride concentrations in exhaust gas from the scrubber were
below detection limits.  Sulfur dioxide removal rates averaged greater
than 83.2%. The sulfur dioxide concentrations observed in the exhaust
were extremely low for MSW-fired combustors averaging less than 6.5 ppm.

Sulfur dioxide concentrations averaged 20 ppm,w at the North heat
exchanger outlet and 3.0 ppm,w at the south heat exchanger outlet.
Hydrogen chloride concentrations at the north and south heat exchanger
outlets averaged 15 ppm,w and 27 ppm,w respectively.

No difficulties were encountered in the field or in the laboratory
evaluation of the samples. On the basis of this fact and a complete
review of the entire data and results, it is our opinion that the
concentrations and mass rates reported herein are accurate and closely
reflect the actual values which existed at the time the test was
performed.
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3 RESULTS

The results of all field and laboratory evaluations are presented
in this section. Gas composition (Orsat and moisture) are presented first
followed by the computer printout of the sulfur dioxide and hydrogen

chloride results.

The results have been calculated on an IBM Computer using programs
written in Extended BASIC specifically for source testing calculations.
EPA-published equations have been used as the basis of the calculation
techniques in these programs.



Interpoll Report No. 3-2648
Interel Corporation
New Richmond, Wisconsin

Test No. 3
MSW Incinerator Baghouse Inlet

Results of Orsat & Moisture Analyses————Maethods 3 & 4(%v/v)

Run 1 Run 2 Run 3
Date of run 18-21-88 19-21-98 12-21-88
Dry basis (orsat)
Carbon dioxide...cceeencen 5.62 65.04 5.70
OHYQ@M e et aseennnnenana ceee 14.18 13.88 13.93
Carbon monoXid@.cecceaacens @2.02 2.2 2.20
nitrogen...... ceenseamenns 86.20 80.38 80.327
Wet basis (orsat)
Carbon dioxid@...ccecaceceens 4,94 3.19 4,94
L Y 7 o 12.351 11.92 12.12
carbon monoxid@...cceescaas 0.020 2.00 2.00
Nitrog@n.e.cveccecennsacvaas 78.74 &68.78 69.91
WALRr VaADOr«ceeeeecsneeans 11.79 14.11 13.01
Dry molecular waight........ 29.47 29.82 29.47
Wet molecular weight........ 28.11 27.9@ 27.98
Specific gravity..cccieeannne 8.971 @.964 B.966

FO 6 1.1956 1.162 1.223



Interpoll Report Ng. 38-2448
Interel Corporation
New Richmond, Wisconsin

Tast Nao. 2
North Heat E:xchanger Outlet

Results of Orsat & Moisture Analyses————Methods 3 & 4(%v/v)

Run 1 Run 2 Run 3
Date of run 10-21-88 18-21-88 10-21-88
Dry basis (orsat)
Carbon dioXid@.ieeceeeanaas 4.78 3.98 4.98
ONYG@M. e v ccceacnsnacnansns 15.27 14.434 15.45
carbon monoXid@..eeceeass. 2.00 a.2e .00
Nitrog@n.e . cceeenneaeennnas 79.95 79.58 79.57
Wet basis (orsat)
carbon dioxide...... cescaa 4,39 S.49 4.352
OXRYQ@N e oo st v ceunsncccncnas 14,01 13.26 14,23
Carbon mMoNOXid@...v.oacease .00 Q.02 2.00
Nitrog@n.e.eeeeeeeeeeeannna 73.37 5.89 72.28
water vapar......;........ 8.23 8.13 ?.16
Dry molecular weight........ 29.38 29.53 29.41
Wet molecular weight........ 28.44 28.59 28.37
Specific gravity...coeeeeee.. @3.982 2.988 @.980

FQ 7 1.178 1.280 1.294



Interpell Report No. 8-2&48
Interel Corporation
New Richmond, Wisconsin

Test No. 2
South Heat Exchanger Outlet

Results of Orsat & Moisturs Analyses———Mathods 3 & 4(%Lv/v)

Run 1 Run 2 Run 3
Data of run 19-21-88 190-21-88 10-21-88
Dry basis (orsat)
carbon dioxide...... cesans 4.30 .41 2.30
ORYQ@MNeecscnnacasnanasncansns 15.71 15.18 15.87
carbon monoxide........ oo 2.20 2.00 . 2.09
Nitrog@N.e.ccerencatocecens 79.79 79.41 79.67
Wet basis (orsat)
Carbon dioxid@...eceuo.... .95 4.83 4.72
ORYG@N e ccennncunossssnanees 14.15 13.36 12.43
carbon monoXid@..cceaccanes 2.2 . Q.00 Q.02
Nitrog@N..ccecencnccensaas 71.88 70.93 78.9%5
wataer vapor......;........ ?.91 19.468 12.90
Dry molecular weight........ 29.35 29.47 29.45
Wet molecular weight........ 28.22 28.25 28.20
Spacific gravityaeeccaesecoeoena 0.975%5 8.976 2.974
FQ - 1.153 1.057 1.100



Interpoll Report Ng. 3-2448
Interel Corporation
New Richmond, Wisconsin

Test No. 3
MSW Incinerator Stack

Results of Orsat & Moisture Analyses———Mathods 3 & 4(%Lv/Vv)

Run 1 Run 2 Run 3
Date of run 18-21-88 180-21-88 10-21-88
Dry basis (orsat)
carbon dioXid@..eeeceeeaan.. 4.10 4.85 4.20
ONY@N et cccennvuussncenaas 13.36 15.54 15.50
carbon monoxide........ s .20 Q.00 2.0
MilErog@N.eceeceancecncas ces 80.04 79.581 79.90
Vet basis (orsat)
carbon dioxide..... cessase .72 4.40 3.83
OHYQ@Neereoccnnonnssasacans 14,41 14.@8 14.49
carbon monoOXid@. cveeeceons 23.00 2.00 2.020
Nitrog@N..ceecnntseconunes 72.72 72.1S 72.80
water vapor......;........ ?.13 .37 8.8%9
Dry molecular weight........ 29.29 29.40 29.31
Wet molecular weight........ 28.26 28.33 28.30
Specific gravity.eeceeacanoe B.9746 8.97% @8.978

FO 9 1.229 1.125 1.190



Test No. 3

Interpoll Report No. 8-2548
Interel Corporation
New Richmond, Wisconsin

MSW Incinerator Baghouse Inlet

Results of Sulfur Dioxide Determinations

Date of run
Time run start/end..... (HRS)
Barometric pressure.. (IN.HG)
Maeter temperature....(DEG-F)
Meter correction coefficient
Volume through gas meter....
at meter conditions... (CF)
standard conditions.. (SCF)
Total sampling time....(MIN)

Moisture content...... (%V/V)

Milliequivalents of S04 in..
gas sample........... cennes

Sulfyr dioxide concentration

(BR/DSCF) eevnnneenananaann
(MB/DSCM) & e v eeenvonnannnns
(PPM=DRY) e tveveuennncannass
(PPM=WET) ceveecannnnnncens

S02 Emission rate.... (LB/HR)

1B

Run 1

18-21-88

13808/1322

28.91

S9.7%

@.995C

15. 460

15.170

21.0

11.7

Run 2
1@-21-88
13%0/1412
28.91
74.33
B.9333
16.33@
14.928
21.0

14.11

1.45

3.0480
118
41

35

7.20

Method &

Run 3
10-2:-88
1422/1442
28.91

79.16

16. 000
15.134

21.9

13.01

2.07

B.2675
1538

=8

St

13.14



Interpoll Report No. 3-2648
Internal Corporation
New Richmond, Wisconsin

Tast Na. 2
North Heat Exchanger Outlet

Results of Sulfur Dioxide Determinations Method &
Run 1 Run 2 Run 3
Date of run 18-21-88 10-21-88 19-21-88

Time run start/end.....(HRS) I/ 951 1083/1024 10@32/1833

Barometric prassure.. {IN.HE) 28.91 28.91 28.91
Metesr temperature....{(DEG-F) 49.380 47.40 47.20
Meter correction coefficient @.9933 @.9953 0.99Sc

Volume through gas meter....

at meter conditions...(CF) 15.7708 15.870 15.820
standard conditions.. (SCF) 15.776 15.951 15.7@7
Total sampling time....(MIN) 21.8 21.0 21.2
Moisture content...... {ZV/V) g.23 8.15 .18

Milliequivalents of S04 in..

gas sampl@....ccccecccnnnne B3.71 1.346 : 8.22
Sulf jioxid trati

(GR/DSCF)ev... 9.0221 0.0483 2.0862

(MG/DSCM) ccveeeccncacnnnas 51 111 14

(PPM=DRY) ceeevenccacansnas 19 g\&° 42 4\\5 5

(PPM—WET) coeeecancanannnsns 17 3 5

12



Tast No. 2
South Heat Exchanger Outlat

Results of Sulfur Dioxide Determinations

Date of run
Time run start/end..... (HRS)
Barometric pressure.. {IN.HE)
Meter temperature.... (DEG-F)
Meter correction coefficient
Volume through gas meter....
at meter conditions... (CF)
standard conditions.. {(SCF)
Total sampling time.... (MIN)
[ AVFAV]

Moisture content......

Milliequivalents of S04 in..

gas sample.......... ceamnan
fur ratiogn
(GR/DSCF) ittt nneneaaccans
(MG/DSCM) & v vt eennnnananns .
(PP"—DRY)lll.ll.'.l...l.ll
(PPM=WET) it eenennaneans

13

Interpoll Report No. 3-2548
Intarel Corporation
New Richmond, Wisconsin

Run 1 Run 2
19-21-88 18-21-88
1188/1129 1140/1201
28.921 28.91
45.7% 47.70
@.9953 9.99S3
S.730 1S.700
S5.362 15.771
21.@ 21.02
?.91 18. 468
.15 Q.12
2.2048 @.203%
11
4 o\t 3
4 3

Method 6

Run 3
186-21-88
1208/1229
28.91

47.S

18.720

12.797
21.0

1@8.7@

@.12

2.00328

by
Lo
TRTR



Interpoll Report No. 8S-2648
Interel Corporation
New Richmond, Wisconsin

Tast Na. 3
MSW Incinerator Stack

Results of Sulfur Dioxide Deterainations Mathod &
Run 1 Run 2 Run 3
Date of run 10-21-88 10-21-88 10-21-88

Time run start/end.....(HRS) 13@@/1321 1350/1411 1422/1445

Barometric pressure.. {IN.HG) 28.92 28.92 28.72
Meter temperature....(DEG-F) 63.3 63.30 54.00
Meter correction coefficient 1.002S 1.002S 1.00825

Voluhe through gas meter....

at meter conditions... (CF) 12.730 16,260 1S5.770
standard conditions.. (SCF) 15.447 15.9867 15.46S
Total sampling time.... (MIN) 21.02 21.9 21.0
Moisture content...... (%V/V) ?.15 ?.37 3.89

Millieguivalents of S04 in..

gas sample@...cccevacaannna a.20 B.33 @.43
Sulf i id tration

(BR/DSCF) t e tcienvennconena 3.0000 2.0133 2.2138

(HG/DSCM)-.'-lll......lll. e P 24 32

(PPM=DRY) . i0ieneeerenannsns @.5¢ 9(3.8%) 12

(PPN-NET)n--l-----.--.-n-. Grg 8 11
S02 Emission rate.... (LB/HR) 90.02 1.76 2.36

14

[\\ﬁ‘)



Test No. 3=

Interpoll Report No. S-2448
Interel Corporation
New Richmond, Wisconsin

MSW Incinerator Baghouse Inlet

Results of HCl Determinations

Date of run
Time run start/end..... (HRS)

Barometric pressure.. (IN,HG)

Matar temperaturs....(DEG-F)
Matar correction coefficient

Volume through gas meter....
at motaf conditions... (CF}

Total sampling time....(MIN)

Moisture content...... (%VY/V)
Volumetric flow rate (DSCFM)
HCl in sampl@...ccccnce.. (mB)
HCl concentration...ccececess
(BR/DSCF) e ececacccnnnnacns
(MG/DSCM).‘ll..-.;.....-.l
(PPM_DRY)I-..l..l'l.....l.
(PPH—NET.)O..;JIIOIIDIIIlll.‘l

HCl emission rate.... (LB/HR)

HCl = Hydrogen chloride

A trailing ‘<’ symbol indicates that the true value

Run 1

19-21-88

13@@/1322

28.91

S9.75

@.9953

135.4460

21.Q

. 2259
317.31
341.22

300.99

Run 2
19-21-88
1358/1412

28.91

74.33

8.9952

15.3380

21.8

14.11

17497

2.2728
524.469
412.2S
353.91

49.904

is less than or equal to the reported value

16

-

Run 3

10-21-88

1422/1442

28.91

79.158

@.99S3

14.000

21.2

.01
17497

218.03

~n
Q.2222

S08.71
335.68
292.01

33.322



Test No. 2
North Heat Exchanger Outlet

Results of HC1l Determinations

Date of run

Interpoll Report No. S-2448
Interel Corporation
New Richmond, Wisconsin

Run 1

10-21-88

Time run start/end..... (HRS) 093Z0/@9%1

Barometric pressure.. (IN.HG)

Meter temperature....(DEG-F)
Mater correction coefficient

Volume through gas meter....
at meter conditions... (CF)

Total sampling time.... (MIN)

Moisture content...... (%W/V)
Volumetric flow rate (DSCFM)

HCl in sample@..ccccceee.. (MB)

HCl concentrationec.ceaacaass
(BR/DSCF) veceeeesnencenans
(MG/DSBCM) et vneccencnnunaas
(PPM=DRY) .t veccaceccenncna
(PPM=WET).ccenacnoonnscnnse

HCl = Hydrogen chloride

A trailing

28.91

49.80

11.11

2.02109
24.87
16.41
135.06

Run 2
19-21-88
1003/1224

28.91

47.4@

2.9983

15.870

21.@

8.15

1@.8@

0.2124
23.92
15.77
14.49

‘¢’ symbol indicates that the true value

is less than or aqual to the reported valus

17

Run 3
18-21-88
1032/105=

28.71

47.20

@.9953

11.9C

8.92118
26.49
17.48
15.87



Interpoll Report No. 8-2648
Interel Corporation
New Richmond, Wisconsin

Test No. 2
South Heat Exchanger Outlet

Results of HCl Determinations

Run
Date of run 19-21-88
Time run start/end.....(HRS) 1108/1129

28.91

Barometric pressure.. (IN.HG)
Meter temperature.... (DEG-F) 45.75
Meter correction coeffitient B.9953
Volume through gas meter....
at meter conditions... (CF) 15.7302
Total sampling time.... (MIN) 21.0
Moisture content...... (%V/V) ?.21
Valumetric flaw rate (DSCFM)
HCl in sampl@..ccceecea. (MmB) 22.21
HCl concentration....cceeece..
(GR/DSCF).DIIII.I."QI.‘-OI 0-0216
(MG/DSC")IIIII.I'I.'IIII.. 49.47
(PPM—DRY)III'I.I‘IICICII.l. 32.63
(PP"-NET)UI.I..IIIIOICIOCI 29-40

HCl = Hydrogen chloride

A trailing

Run 2
i0-21-88
1140/1201

28.91

47.78

B.9953

15.7@0

21.0

10.68

2.00352
11.86
7.83
5.99

‘<’ symbol indicates that the true value

is less than or equal to the reported value

18

-

Run 3
"1@-21-88
120871229

28.91

47.308

8.9953

15.722

21.@

18.9@

2.0329
75.43
49,746
44.33



Test No. 3
MSW Incinerator Sta;k

Results af HC1l Deterainations

Date of run
Time run start/end..... (HRS)

Barometric pressure.. (IN.HG)

Meter temperature....(DEG-F)
Meter correcticn coefficient

Volume through gas meter....
at meter conditions... (CF)

Total sampling time.... (MIN)

Moisture content...... (%4V/WV)
Volumetric flow rate (DSCFM)
HCl in sampl@.ccccecena.. (UB)
HCl concentration.....cecee..
(GR/1PDSCF)I'..I.III...-I
(uG/Dsc")IIIIDIIIIIIII‘..I
(PPB-DRY).I...IIl'.l....'.
(PPB—WT)ICDCCll.....l.ll.

HCl emis. rate... (183-3LB/HR)

HCl = Hydrogen chloride

A trailing ‘<’ symbol indicates that the true value

Interpoll Report No. 8-2648
Interel Corporation
New Richmond, Wisconsin

Run t
12-21-88

130@/1321

199435

3.14¢<¢

@.0052<
11.85¢
7.81<
7.18<

2.88¢<

Run 2
18-21-88

135@/1411

1S.740

21.Q

9.37
19945

5.14<

0.09052<
11.82<
7.80<
7.@7<

2.88<

is less than or equal to the reported value

19

-

Run 3

10-21-88

15.770

21.0

8.89
19945

S.14¢<

2.00352<
11.83<
7.88¢<
7.11<

0.88<



Interpoll Report No. 8-2648
Interel Corporation
New Richmond, Wisconsin

Test No. 3
MSW Incinerator Baghouse Inlet

Results of Volumetric Flow Rate Deteraination——————Mgthod 2

Date of Determination............ 18-21-88
Time of Determination.......(HRS) 1443
Barometric pressure....... (IN.HB) 28.71
Pitot tube coefficient........... .84
Number of sampling ports......... 1
Total number of POINES....ceuu... 12
Shape of duct...eereninnnnnnnnnen Round
Stack diametaer......c.00vuuo.. CIN) 47.3
Duct area.....c.cvcueeee...(SR.FT) 12.31
Direction of flowWe.ieeceenenaaeen ’ up
Static pressur@........... (IN.WC) v ~-3.5
Avg. gas temD....vvce..... (DEBG-F) 477
Moisture contént..........(% v/ 11.79
Avg. linear velocity.....(FT/SEC) , Sa.2
Gas density..............(LB/ACF) .23920
Molecular weight......(LB/LBMOLE) 29.47
‘ Mass flow of gas..........(LB}HR) 846894

Volumetric flow rat®...ccccceeea.. »
ictu.l----..-'-.------;--.(ACFM) 3&949
dry standard............ (DSCFM) 17497



Intaerpoll Report No. S8-2648
Intarel Corporation
New Richmond, Wisconsin

Test No. 3
MSW Incinerator Stack

Results of Volumetric Flow Rate Determination—————Mathod 2

Dat@ of Determination....eeeeae... 18-21-889
Time of Determination.......(HRS) 1445
Barometric pressure@....... (IN.HG) 28.92
Pitot tube coefficient........... _ .84

Number of sampling ports.........

Total number of poOintS. ..., 12
Shap@ of dUCt...eiiivenencnnannen. Round
Stack diameter.......... veaes ({IN) 34
Duct area...........c0u...(SQ.FT) 46.38
Direction of flow.e.eevieeaneonen. ur
Static pressure........... (IN.WC) -. 4
Avg. gas temp......c...... (DEG-F) ' 218
Moisture content.......... (% V/V) ?.13
Avg. linear velocity.....(FT/SEC) 76.9
Gas density........c..... {(LB/ACF) - 3TST3S
Molecular weight......(LB/LBMOLE) 29.29
Mass flow of gas..........(LB/HR) 964658

Volumetric flow rat@...vceceec...
.ctu.l..l.l.l....-ll...l.(ACFH) 29135
dry standard............ (DSCFM) 19945

A-2





