Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary
Point and Area Sources. APA42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/

The file name refers to the reference number, the AP42 chapter and section. The file name
"ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2. The reference may be
from a previous version of the section and no longer cited. The primary source should always be checked.

EMISSION COMPLIANCE TESTS
Conducted A%
NORWALK WASTEWATER TREATMENT PLANT

3 R - -SOWTH SMITH STREET : ‘ 3
o : NORWALK, CONNECTICUT -

A Dby i |

for

DORR-OLIVER INCORPORATED - i
77 RAVERMEYER LANE ‘
STAMFORD, CONNECTICUT  0690% o '

Submitted By. ' ¥
YORK RESEARCH: CORPORATYON

ONE RESEARCH DRIVE -
STAMFORD, CONNECTICUT 06906

N 2 2 e 2 e e o o o & O D VPPN

Compliments of

; . ) . ALBERTSON, SHARP & BACKUS, INC.
i , - Consulting Engineers
' i & Planners

o

YRy Ty Sy

NORWALK, CONNECTICUT

REPORT NO. Y-3566° February 24, 1975 .

1

- - o om— sl . dengen e XL A XWEVI e e o rac i

YORK RESEARCH CORPORATION EH  stamzomn, SINAETITUT

Y -


EPA
Text Box
Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary Point and Area Sources.  AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/

The file name refers to the reference number, the AP42 chapter and section.  The file name "ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2.  The reference may be from a previous version of the section and no longer cited.  The primary source should always be checked.



REPORT NO.

Y-8566

PAGE

)

II.
ITI.

TABLE OF -CONTENTS

INTRODUCTION

SUMMARY OF TEST RESULTS

DISCUSSION

SAMPLING METHODS & ANALYTICAL PROCEDURES

-

mmpnw:’

-

Location
Particulate
Oxides

Oxides of Sulfur
Hydrocarbons
Gas Analysis

APPENDIX

"UMU.OWD'

Figures

Analytical Data

S0y and NOy Emission Data
Taverse Data

Raw Field Data

Calculations

YORK RESEARCH CORPORATION &G

]

STAMFORD, CONNECTICUT




REPORT NO. Y-8566 ' PAGE 1

I. INTRODUCTION

York. Research Corporation, an independent consultant in the
field@ of environmental engineering, was retained by Dorr-
Oliver Incorporated to conduct emission compliance tests at
‘the Norwalk, Connecticut Waste Water Treatment Plant, The
testing was performed in accordance with procedures described
in Intent to Test Form No. 7430138, The testing was conducted
on December 26 and 27, 1974y,

II. SUMMARY OF TEST RESULTS

Table I summarizes the results of the test program,

YORK RESEARCH CORPORATION, ivomc. STAMFORD, CONNECTICUT.
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PAGE 2
TABLE I
SUMMARY OF TEST RESULTS
: Particulate Hydrocarbons
Test (Gr/SCED @ S0, NOy (As Methane)
No.  Date 12% C02) (ppm) "(ppm) (ppm)
1 12/26 .019 - - 183 - 78.9 - 120
2 12727 .01y 164 61.9 111
3 12/23 .010 163 83.4 106
Avg. 015 170 74.7 112
Conn,
State Limit .08 500 700 -

YORK RESEARCH CORPORATION K- sTavroro, connecricur



YOkK RESEARCH COKPORATION
ONE RESEAKCH-DRIVE, STAMFORD, CONNECTICUT 06906

CLIENT: DORR-OLIVER

PLANT LOCATION: NORHALK,CUNN.
‘UNIT TESTED: SEWAGE INCINERATOR

PAGE 3

JOB HUMBER: Y-gbeg

PARTICULATE SUMMARY IN ENGLISH -UNITS

DESCKIFTION

UNITS
GENERAL DATA
DATE OF RUN . '
BAROMETRIC PRESSURE = IN.HG
STACK. PRESSURE, ABS. IN.HG
STACK AREA SQ. FT
NET TIME OF RUN MIN

PERCENT ISOKINETIC
GAS DATA

AVG STACK GAS VELOCITY Fps-

AVG STACK TEMPERATURE DEG.F
ACTUAL STACK FLOWRATE ACFM
STK FLONKATE,DRY,STD DSCFM
“4OLECULAK wT-DRY SIK GAS

MOLECULAL dT-STK GAS

MOLE FRACTION DRY GAS

GAS ANALYSIS (DRY PERCENT BASIS)

CAKBON DIOXIDE
OXYGEN
CAKBON MONOXIDE
NITROGEN
MOISTURE BY VOL
SAMPLE COLLECTION DATA
TOTAL H20 COLLECTED ML
VOL H20 VAPOR-SID COND SCF
VOL DRY GAS~-METER COND DCF

VOL DRY GAS-STD COND DSCF
AVG GAS METER TEoMP DEG.F
AVG ORIF PRES DROP IN.H20
PARTICULATE wEIGHT DATA
NEI WEIGHT PARTIAL - MG
NET wEIGHT TOTAL MG
PAKTICULATE EMISSIONS
PARTIAL
GRAINS PER SCFD
GRAINS PER SCFD @12%C02
GRAINS PER ACF
POUNDS PER HOUR
POUNDS PER PROCESS UNIT
TOTAL '
GRAINS PER SCFD
GRAINS PER SCFD 812%4C02
GKAINS PER ACF
POUNDS PER HOUR
POuNDs PROCESS UNIT

PER

DEC26,74

30.36
30.54

3.
140.0
100.7

62.159
100.5
1711,
10351,
29,71

o Y2 i I )
PAY N IS

0.916
9.0

6.8

0.
84.2
8.4

172.2
8.16
84.54
§9.12
51.7
1.383

30.54
84.79

0.00528
0. 00704
0. 004656

0.47

0.01465
UeU1Y53
L.01295
- 1.30
o.

DEC27,74

30.21
30.37
3.
14G.0
99.1

65.694
98.6
12377.
110406.
20,94
2%.03

0.927

10.8
5.8
Q.

83.4
7.3

155.8
7.38
89.72
93.54
55.1
1.546

27.65

78.06

0. 00455
0. 0u506
0. 0u406
U.43
0. -

0.01285
0.01428

0.01147
1022

D

3

EC27,74
30.07
30.25
3.
140.0
98.2

08,656
99.3
12935,
11405,
0,0
2% .05
Q.921

8

1.0
6.2
0.
2.8
7.9
174,2

8.26
92.28
95.75

55.3

1.674

22.24
-57.02

0.00358
0.00390
0.00315

0.35
O.

0.00917
0.01 000
0. 0ubLY

0090

0.

. AVERAGE

99.3

- 65.503

199.5
12341,
10934,

~N~NwC oo
.

20.81
13.29

V. 00447
U.00533
0.00396
. 0.42
0 L J ’

0.01222
0.01461
0.01084

.14
O.
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-YOKK RESEAKCH CORPORATION JOB NUMBER:

KILOGM PER PROCESS UNIT

T ——— e o ..

)
CU ww

e S Y-8560
ONE KESEARCH DRIVE, STAMFORD, CONNECTICUT 00906 |
CLIENTs DORR-OLIVER -

PLANT LOCATIONS NORWALX,COMN.

UNIT TESTEDs SENAGE- INCINERATOR

- PARTICULATE SUMMARY IN METRIC UNITS
DESCKIPTION UNITS 1 2 3 AVERAGE

GENERAL DATA A

DATE -OF RUN ' DEC26,74 DEC27,74 DEC27,74

BAROMETRIC PRESSURE  MM.HG T4 767.33 763783

STACK PRESSURE, ABS. MM.HG 775.63  771.44  708.26

STACK AREA "2 0.292 0.292 U.292

NEI TINE OF RUN MIN 140.0 140.0 140.0

PERCENT ISOKINETIC 100.7 . 99.1 . 98.2 99.3

GAS DATA .

AVG STACK GAS VELOCITY /s 18.946  20.024  20.926  19.965

AVG STACK TEMPERATURE DEG.C 38.1 37.0 37.4 37.5

ACTUAL STACK FLOWKATE AM3/H 332. 350. 366. 349,

STK FLOWKATE ,DRY,STD DNM3/M 293. 313. 323, 310.

HOLECULAR WT-DRY STK GAS 29.71 20,964 0,01

HOLECULAL wT-STZ GAS 28.73 29.08 29.05

HOLE FRACTION DRY GAS 0.916 0.927 0.921

GAS ANALYSIS (DRY PERCENT BASIS) .

CARBON DIOXIDE | | 9.0 10.8 11.0 10
OXYGEN 6.8 5.8 6.2 6
CARBON MONOXIDE 0. 0. 0. 0.
NITKOGEN 84.2 83.4 82.8 83.
NOISTURE BY VoL 8.4 7.3 7.9 7.

SAMPLE COLLECTION DATA ,

T0TAL H20 COLLECTED ML 172.2 155.8 174.2

VOL H20 VAPOR-STD COND NM3 0.23 0.21 0.23

VOL DRY GAS-HETER COMD DM3 2.39 2.54 2.61

VOL DRY GAS-STD COND DNM3 2.52 2.65 2.71

AVG GAS METER TEMP DEG.C 11.0 12.8 13.0

AVG ORIF PRES DROP M. Ho0 35.125  39.270  42.509

PARTICULATE WEIGHT DATA
NET WEIGHT PARTIAL NG 30.54 27.65 22.24 26.8]
NET WEIGHT TOTAL 84.79 78 .06 57.02 73.29
PARTICULATE EMISSIONS .

PARTIAL N
MG/NORKALIZED CU.HMETERS 12.08 10.42 8.19 10.23
MG/NORM. CU.d @12% Coa 16.10 11.57 6.93 12.20

- MG/ACTUAL cu. METERS 10.67 ?.30 1,22 9.06
KILOGKAKS/HOUR 0.21 0.20 0.16 0.19
KILOGK PEK PROCESS UNIT . . 0. 0.

TOTAL -

MG/NORKALIZED CU.METERS 33.53 29.41 20.99 27.97

HG/NOKK. CU.M wi2% Co2 44.70 32.68 22.89 33.42

MG/ACIUAL Cu. METERS 29.63 26.25 18.50 24.80

' KILOGRAXS/HOUR 0.59 . 0.55 0.41 10,52
0. O. O. bo

O.



REPORT NO,  Y-8566 ' PAGE 5

-‘III. DISCUSSION

The incinerator was operated at its maximum capacity of 2000
1b./hr. dry sludge during the testing period.. During all the .
testing NOp fuel oil was also burned in the incinerator to keep
the temperature at the necessary level, - - S :
Comparison of the emission rates for Particulate, SO, and NOy
with the allowable levels shows that the incinerator operates
well within existing air pollution regulations,

Testing for hydrocarbon emissions was performed at the request
of Connecticut DEpP although there is no emission limit for
hydrocarbons from this particular type of source,

AT
YORK RESEARCH CORPORATION ELTid STAMFORD, CONNECTICUT
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IV. SAMPLING METHODS & ANALYTICAL "PROCEDURES

A. Sampling Locations

Two sampling ports were installed at 90° angles 10' downstream
of the outlet of the scrubber and 5' below the stack exit L
(Figure 1). Thirty-two sampling traverse points were selected
in accordance with EPA Method 1, December 23, 1971 Federal

Register. The location of these points is shown in Figure 2,

B. Particulate

All particulate emission sampling and analysis was performed in
accordance with EPA Method 5 as published in the Federal Register,
Volume 36, Number 24 » December 23, 1971, 3 schematic of the
sampling train appears in Figure 3,

C. Oxides of Nitrogen

All NOy emission sampling and analysis was performed in accord-
ance with EPA Method 7 as published in the Federal Register,
Volume 36, Number 247 , December 23, 1971. A schematic of the
sampling train appears as Figure 4,

D. Oxides of Sulfur

All SO, emission sampling and analysis was performed in accordance
with EPA Method 6 as published in the Federal Register, Volume 36,
Number 247, December 23, 1971, The samples for SO3 analysis. were
taken at the same time as the SO, sample and consisted of the
isopropyl alcohol in the first impinger. The analysis was per-
formed in the same manner, A schematic of the sampling train

appears in Figure 5,

E. Hydrocarbons

Samples for hydrocarbon emissions were taken in heated grab flasks
(Figure 6). Analysis was performed by gas chromatography using
flame ionization detection and comparison with a hexane standard.
Calculations involving the different response for methane and
molecular weight ratios allowed conversion to ppm as methane, .

F. Gas Analysis

Samples for CO, and 02 analysis were taken with York Research's
acid leveling bottle. technique (Figure 7). Analysis was performed
with a Hays Portable Orsat gas analyzer., Carbon monoxide con- .
centration was measured with detector tubes,

YORK RESEARCH CORPORATION G55 STAMFORD, CONNECTICUT
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B. ANALYTICAL DATA

YORK RESEARCH CORPORATION *vo 14 STAMFORD, CONNECTICUT
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ANALYTICAL DATA

PLANT A/ rwa k IA/qs‘fo
DATE IQ/JG/ 74
SAHPLING LOCATION _ Stac I _
sawpLe Type EPA Melld 5 Tariclc
RuN Numser [

SAMPLE BOX NUMBER Z-10]

cLean-uP man__ACN

Incinerator

FRONT HALF

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),
FLASK, FRONT HALF OF FILTER HOLDER

FILTER Numeer £l -[652

FRONT HALF SUBTOTAL

COMMENTS:

contaimer £1-/652

-~ -

.- -
Quaury Y
CONTAOLIED Y

YORK;

b .4
P tiscarcn
R\ corroranon 4

CONTAINER __/ 3

LABORATORY RESULTS
054 n
5425

§1.71

ES-044

mg
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER mg
INPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM :
HALF OF FILTER HOLDER EXTRACTION mg
ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER mg
AND BACK HALF OF FILTER HOLDER
BACK HALF SUBTOTAL _— mg
TOTAL WEIGHT 24,79 e
MOISTURE
IMPINGERS
FINAL VOLUME _33___ ml
INITIAL VOLUME 200 }
NETvOLUME 199 mi
SILICA GEL
FINAL wEIGHT _32%.2 ¢ g z
INITIAL WEIGHT _309.0 ¢ _ g ) 22.2
NET WEIGHT 3%,2 ¢ g g TOTAL MOISTURE l > e




PLANTJ\_)QQU._':L‘* Wit inc , norc}cr‘

KLFUKL NU, Y-8200 .

DATE | 17'/74

SNIPLING LocaTion _ Stac ke

saPLE TYPE _E£PR Nelled S RB ey
RUN NUMBER ___ .

SAMPLE BOX NuMBER ___ 710 (

cLEAN-uP mAN___[LC M

FRONT HALF

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),
FLASK, FRONT HALF OF FILTER HOLDER

FILTER Numer _S -G Y

BACK HALF

INPINGER CONTENTS AND WATER WASH OF
IMPINGERS, CONNECTORS, AND BACK
HALF OF FILTER HOLDER

ACETONE WASH OF IMPINGERS, CONNECTORS,
AND BACK HALF OF FILTER HOLDER

MOISTURE

IMPINGERS

FINALVOLUME 331 o

INITIAL VOLUME _209O

ml
NET VOLUME _E_: ml

SILICA GEL
FNaL wetonT  324.8 4 :

ANALYTICAL DATA

PAGE 18

£y ouvaury R

H <omnouwse N
YORK:

B ttstarcn

D tononnou

COMMENTS:

LABORATORY RESULTS

265 ng
04

contamer £1-164
contamer /Y

FRONT HALF SUBTOTAL 78,06 nt

CONTAINER __mp
ETHER-CHLOROFORM .
EXTRACTION mg

CONTAINER — ' mg
BACK HALF SUBTOTAL mg

TOTAL WEIGHT 7806 me

INITIAL WEIGHT 30.0 o

NET WEIGHT 24% ¢ M

ES-044

o e

155.¥ g

TOTAL MOISTURE




ANlelund v, 1-03UVUR

PLANT Noru&a\k:' \)\)mte ' /',xlmém“" or

ANALYTICAL DATA

pATE___12{29(%4

SAPLING LocaTIoN _Stac b

sapLe Ty _ 0 Nethod 5 ‘h:u'\'\q,\_t

RUN NUMBER ___>

SAMPLE BOX NUMBER ___2-10]

CLEAN-UP MAN LC M

FRONT HALF

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),
FLASK, FRONT HALF OF FILTER HOLDER

FILTER NUMBER _S1-1637

FRONT HALF SUBTOTAL

PAGL 1Y

COMMENTS:

conTAmer _51- 1632

—~— 1
z\

L] l stancwu
COI'O.A"ON

N

CONTAINER , 5

LABORATORY RESULTS
QY
31}7 g mg

5702

ES-044

ng
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER mg
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM S
HALF OF FILTER HOLDER EXTRACTION mg
ACETONE WASH OF INPINGERS, CONNECTORS, CONTAINER mg
AND BACK HALF OF FILTER HOLDER
BACK HALF SUBTOTAL — mg
TOTAL WEIGHT 5000w
MOISTURE
IMPINGERS
FINAL voLUME 392, m
INITIAL VOLUME _ 200 m )
NET VOLUME _ 142 ml -
SILICA GEL
FINAL WEIGHT %%3 X g g g
INITIAL WEIGHT 200.8 g . . ,
NET WEIGHT 32.2 " M I7 ‘{. 1 g

TOTAL MOISTURE




Project Number Y- §5( {

ANALYSIS REPORT

LI -t

Client- qeri,‘.Ve,r* Uorwq\l’( )

Date '\:7!76 ‘Report to Frcina
- York Test Sample - Test
__No. No. _ Descriptiqn _Required - Resultsg
/- 1A L: _ffJCG\rgc"f» ({%LX A!‘L!IFDCQr}JOh /Y
O,Z /12 ‘ lrua }'ﬁé‘:’%ahQ/.pmf_‘\ 2R,
=3 IC - K
¥ N i,
5 2 Y,
4 2C 109,
D 2A u3,
A | L 5.
yi 3C Y 4 1,

Tew: (203) 325137

Analyst

Approved

* DIRECT N. v. LINE: 635-6378
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- C. SO02 AND NOy EMISSION DATA
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S0, EMISSTON DATA

_ T a0 SO,
Client bari" O"\‘.’P \ ”or'ua\\& Qw\ 2 ,r‘c‘ \WA"ob
v

Plant Location )Jorw 9_\ k C +,

Unit Tested S’;l 22 _ncn :rehf

Load { \)“

Run Number ) 2 )
Date ' 0259 2-20.94}12-3274
mg SO2 Collected 15.6 1949 (26,6
ppm SO2 by Volume Dry 133, ’g !/, 1£3,
Stack Flow (SCFMD) 19257 {11044 u%’Of
Lb.Mr. SO2 5.7 119.0 {155
MMBTU/Hr. Heat Input —_— — | —
Lb. /MMB‘I‘U sop - _

%02 - 5SS 16l | 5.%
ppm S02 @ % 0> —_ — —
% Excess Air ‘ — — S
ppm SO0p @ % Excess Air| ____ —_— —_—
mg SO3 Collected — | —
ppm SO3 by Volume Dry —_ -— _
'Lb./Mr. S03 —— —
Lb.MMBTU SO3 — e R
ppm SO3 @ % 05 —_— — -
ppm S03 @ % Excess Air| ____ —_— —_— N

ouaLlY
CONIZOLLED

. -4

ES-057-1/74
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. OXIDES OF NITROGEN EMISSIONS

Client /\}ORWAAK SEWA GE Z)CJUERATOR

Plant Location )ODR wWack. Cono

Unit Tested

Load __ Fose LoAad

Run Number ' /A /3 /C |2ZA a3 jac
Date | | /A6 -7 | /:2-Q47-74 .
Mg. NOp Collected 281134)1.3181. 140|.307| 254
PPM as NOp by Volume Dry  |7.2./4|8576|78.81363818/.52 67./0
Stack Flow (SCEMD) 10,35711/035°1 | /0, 35) | /1, 046U/, 04T | 1/, 045
Lb/Hr. as NO» 53 |63 [579 (2.9 |64/ 327

MMRTII v UHoat Topnt

LbAMBTU as NO,

% 02

PPM as NO» @ %02

% Excess Air

PPM as NO> @ _ % Excess Ain
M
3 YO RK:
ES-058 - N hroranond
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. OXIDES OF NITROG,EV EMISSIO\IS '

Client M 2“2&4 174 5; WA GE I/l)CJ. NERATOR

Plant Locatlon

NorwAar ik Copn.

Unit Tested

PAGE 24

Load Fore LoaD

Run Number JA4 |33 |3c¢
Date I~V -7 4

Mg. NO» Collected 325 |.252(.374
PPM as NO, by Volume Dry B4561675819813
Stack Flow (SCEMD) 11405711/, 405) 1, yos
Lb/Hr. as NO» 588 5.%0 b/,/(
MMBTI At . Meat Tnput

LbMMBTU as NO,

% 02

PRM as NO, @ 202 )
% Excess Air

PPM as NO, @ % Excess Ain]

ES-058

- T
; -counouu
ORK!

W 2d3tanch A
N (o”oculon

—
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D. TRAVERSE DATA

YORK RESEARCH CORPORATION fvomc STAMFORD, CONNECTICUT
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YORK RESCAPCq CORPURATION

ONE éESEAkCH-DRIVE, STAMFORD, CONNECTICUT 06906

CLIENT: DORR-OLIVER

LAIT LOCATIONs NORVWALY,CONN.
UKNIT TESTED: SEwAGE INCINERATOR

DuCT
DUCY

FILTVER KUMBEKS:
SAMPLE ELAP SAMPLE PITOT ORIFICE

POINT

STAR
Al
A2
A3
A4
AS
A6
A7
A8
AY
AlU
All
Al2
Al3
Al4
STAK
Bl
B2
B3
B4
Bb
Bo

- B7

B3
8¢
E10
b1l
Bi2
b13
Bl14

NUMBER?®

AltEA:

OUTLET

3.1450. Fl.,24“ DIA
DuCT LOCATION: OUTLET

TIHE VOLUME

(LIN) -

0.
5.0

- 10.0

15,0
20.0
25.0
30.0
35.0
40.0
45,0
50.u
Bo .0
60U.0
65.0
70.0
70.0
75.0
80.0
8500
Q0.0
95.0
1u0.0
105.0
110.0
115.0
120.0
125.0
13000
135.0
146.0

(DCF)

647.572

651.200
654.320
657.300
660.160
663.580
666 .920
669,600
672.720
675.540
678.340
6gl 180
684,000
686 .520
689.020
689.020
692.200
6%5.520
098.700
702.060
705,200
708.320
711.640
714.900
717.920
721.000
724,120
727.580
730. 000
732.112

FL-1652

RDG

1.600
1.000
1.000
1.200
1.450
1.200
1.100
1.100
1.000
0,900
0,900
1.000
0.800
0.800

1.500
1.500
1.400
1.350
1.200
1.200
1.300
1.300
1.200
1.180
1.1380
1.100
1.100
0.800

RDG

(INH20) (INH20)

1.900
1.180
1.180
1.480
1.700
1.480

1.300
1.180
1.070
i.07C
1.180
0.970
0.970

1.780
1.780
1.650
1.600
l.480
1.480
1.550
1..550
1.480
1.420
1.420
1.300
1.300
0.970

TEST HUMBER:
DATE: DEC26,74

PAGE 26

TEST COND:
BAk. PRESS~IN HG: 30.30
PITOT TUBE FACTOR: 0.850

METERTEMP NOZ

(DEG.F) DIA
IN OUT (IN)
42. 380 00188
56. 41. 0.188
57. 42, 0.188
59. 43, 0.188
60. 43, 0.188
57. 43. 0.188
56. 43, 0.188
56, 42. 0.188
55. 42. 0.188
55, 42, 0 1189
55. 42. G.i88
57. 42. 0.188
58. 43. 0.188
58. 47. 0.188
51. 41. 0.188
59. 43, 0.1885
ol. 44, 0.188
03. 44, 0.188
04. 44, 0.188
64. 45, 0.188
64. 45, 0.188
67. 4o0. 0.188
67. 47. 0.188
06. 48. 0.188
66. 47. 0.188
060 470 00'88
65. 47. 0.188
65. 47. 0.188

STACK
TEMP

(DF)

100.
105,
100,
100.

95,

G5,
100.
100.
10v.

1

TIME TEST STARTED:

STACK
VEL
(FPS)

73.429
58.309
58.050
63.591
09.589
63.306
oU.884
©60.884
58.050
se.on
55317
58.309
52.153
51.922

71.097
71 .097
68.992
61.749
63.874
03.874
66.188
65.891
63.306
62.777
03.05¢9
oU.884
60.884

51,922

JOB NUMBER: Y-8%66

2000 LBS/HR

1330

%1

104.7
112.4
106,7

93.3
101.0
108.7

91.5
100.7
101,2

108 [4)
L

07,y
101.4
101.1
99.5
93.7
96,9
96.3
103.4
102.4
101.6
103.4
100.8
97.0
99.8
101.6
116.7
sl1.7
83.5



CLIENT: DOKR-OLIVER

PLANT LOCATION: NORWALK,CONN.
UNIT TESTED: SEWAGE INCINERATOR

DuC{ NUMBER: OUTLET

DuUCT AREA:

DUCT LOCATION:

3.14SQ0.FT.,24% DIA.
OUTLET

FILTER NUKBEKS: FL-1644

SAMPLE ELAP SAMPLE

POINT

STAR
Bl
B2
B3
b4
B5
Bo
87
B8
B9
B10O
B811
Bl2
B13
Bl14
STAkR
Al
A2
A3
A4
AS
Ao
AT
A8
A9
AlQ
All
Al2
Al3
Al4

TIME VOLUAE
(MIN)

3 78,

-{DCF)

732.200
735.840
139.060
742,280
745 .500
749,000
752.300
755.360
758 .640
762 .000
765, 000
120
771.000
773.520
776.000
776.000
779.520
783.100
186,700
790.120
7193.540
790.380
8UO,260
8U3.580
806 .820
809 .940
813.220
816.140

821.922

PITOT ORIFICE

RDG

(INH20) (INH20)

1.500
1.400
1.400
1.300
1.300
1.450
1.400
1.300
1.300
1.200

1.200

® s

1.000
1.000
0.800

1.700
1.650
1.600
1.600
1.450
1.400
1.400
1.300
1.250
1.250
1.200
1.100
1.000
1.000

RDG

 York RESEARCH COKPORATION . . .
ONE KESEARCH DRIVE, STAMFORD, CONNECTICUT 06906

FAGLL <&/

JOB NUHBER: Y-8560 .

TEST NUMBER: 2

DATE:

TEST CONDs
BAR.
‘PITOT TUBE FACTOR: v.8%0
TIME TEST STARTED: 0805

METERTEMP NOZ

(DEG.F) DIA
IN OUT (IN)
42. 34, 0.188
52. 36. 0.188
57. 37. 0.188
59. 38. 0.188
6l. 40. 0.188
63. 42. 0.188
65. 45. 0.188
65.. 45, 0.188
6o. 45, 0.188
6/. 46. 0.188
e?, 4. 0.tig"
66. 47. 0.188
66. 48. 0.188
66. 49. 0.188
65. 49, 0.188
67. 51. 0.188
68. 51. 0.188
70. 52. 0.188
69. 5H2. 0.188
68. 52. 0.188
68. 51, 0.188
606. 51, 0.188
04, 50. 0.188
63. . 49. 0.188
65. 49, 0.188
64, 49, 0.188
64. 48. 0.188
03. 48. 0.188

STACK
TEMP

(DF)

Q0.
95.
95.
100,
100.
100.
100.
105,
100.
1 00.
100,
100.
95.
95.

" 100.

105,
105.
100.
100.
100.
¥5.
95.
100.
100.
100.
95.

95..

-Y5.

DEC27,74
2000 LBS/HR
PRESS~IN HG:

STACK
VEL
(FPS)

70.217
68.144
o8.144
65.960
05,960
69.662
68.450
66,254
65.960
63.372
£3.372
57.851
57.592
51.512

75.428
14.642
73.502
73.176
69.662
68.45V
68.144
65.665
64.6179
64.679
03.372

- 60.403

57.592
57.592

-

30.21

107.0
97.3
96.8
100.0
108.9
90.9
91.1
101.,7
103.6
96.1
0.9
101.0
87.9
90.6

94.8
97.9
9v.9
94,2
9v.0
98.5
99.3
101.4
101.6
Y8.0
105.0
97.2
100.0
102.2
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YORK RESEAKCH CORPORATION - - jog NUMBER: Y-8566

ONE RESEAECH’DRIVE, STAMFOKkD, CONNECTICUT 06906 .

CLIENT: DORR-OLIVER TEST NUMBER: 3

PLANT LOCATION: HORsALX,CONN. DATE: DEC27,74

UNIT TESTED: SEnAGE INCINERATOR TEST COND: 2000 LBS/HR
DuCT NUMBEK: OUTLET - BAR. PRESS-IN HG: 30.07

DUCT AREA: 3.14SQ.FT.,24" DIA. - PITOT TUBE FACTOR: 0.850
DUCT LOCATION: OUTLET : TIME TEST STAKTED: 1106
FILTER KULBERS: FL-1637

SAMPLE ELAP SAMPLE PfTOT ORIFICE METERTEMP NOZ STACK STACK %1
POINT TIKE VOLUME  RDG RDG (DEG.F) DIA TEMP VEL -
- (MIN)  (DCF) (INH20) (INH20) IN' OUT (IN) (DF)  (FPS) -

STAR 0. 822.038

Al 5.0 825.600 1.600 1.880 46. 42. 0.188 100. 73.365 101.6
A2 10.0 828.940 1.650 1.950 55. 43. 0.188 100. 74.503 92.9
A3 15.0 832.420 1.700 2.000 57. 43. 0.188 100. 75,623 95.2
A4 20.0 836.000 1.500 1.750 6l. 45, 0.188 105, 71.352 104.1
A5 25.0 839.420 1.50U0 1.750 62. 45. 0.i88 100.  71.036 9v.0
Ao 30.0 842.700 1.550 1.850 63. 46. 0.188 95. 71.887 2.8
A7 35.0 845,830 1.400 1.650 64. 47, 0.188 95. 68.320 94.5
A8 40.0 849.240 1.400 1.650 03.. 47. 0.188 95. 68.320 99.9
AY 45.0 852.420 1.350 1.600 63. 47, 0.188 95. Q7.089 96.3
AlO 2U.0 854.900 1.350 1.600 60. 47. 0.188 10U. 67.391 75.6

Al 22.0 855,100 1,200 1_am0 EC. 47, 0,188 10U, 83,538 1oa.s

!
Al2 60.0 801.300 1.200 1.480 6l. 47. 0.188 10U. 63.536 103.4
Al3 65.0 804.250 1.000 1.180 6l. 47. 0.188 100, 58,001 104.7

Al4 7U.U 807.000 0.900 1.050 ol. 47. 0.188 100. 55.024 102.1

STAR  7G.U 867.000 '

Bl 75.0 870.720 1.900 2.250 60. 47. 0.188 100. 79.948 95.8

B2 80.0 874.240 1.700 2.000 64. 47. 0.188 100. 75,623 95.4

B3 8.0 876.100 1.700 2.000 64. 47. 0.188 105, 75,960 105.1

B4 0.0 861.560 1.550 1.850 66. 47. 0.188 100. 72,210 98.0

BS ¥5.0 884.940 1.500 1,750 09. 49, 0.186 100. 71.036 96.9

B6 10U.U B68.350 1.500 1.750 oY. 49, 0.188 95. 70.718 97.6

B7 105.0 892,000 1.450 1.700 69. 50. 0.188 95. 69.529 105.5
B8 110.0 895,160 1.400 1.650 6Y. 52. 0.188 10U, 68.627 93.5 -
BY 115.0 898.460 1,400 1.650 67. 51. ¢.188 10Uu. 08.627 97.9
Bl 120.0 901.680 1.350 1.600 67. 51. 0.188 100.  67.391 97.2

Bil 125,0 905.200 I.400 1.650 68. 51, 0.188 100. 68.627 104.3

Bi2 130.0 9U8.520 1.200 1.480 o7. 50, 0.185 100, 63.536 106.4

BI3 135.0 911.600 1.200 1.480 60. 50, 0.188 100, 63.536 ¥8.8

Bl4 140.0 914.320 1.000 1.180 66. 50. 0.188 100. 58,001 95.5
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E. RAW FIELD DATA

YORK RESEARCH CORPORATION
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PARTICULATE CALCULATIONS

The foliowing are the basic eguations used in calculating
final data as found in the final summary.

1‘

Volume of dry §'as sampled at standard .conditions - 70°F,
29.92" Hg, ft.

17.7 x Vg (B, + Py
13.§

(T, + 460)

Vmstq = rt.3

Volume of water vapor at 70°F and 29.92" Hg, Ft.3

V - 3 3
Wgag = 0-0474 X Vy, = Ft.

% Moisture in stack gas

100 x V,,
%&] = gas %

Vmstd + VW

gas

Mole fraction of dry gas
Mg = 100 - M
100

Average molecular weight of dry stack gas

= 06 COp x U4 . (%0, x_32y , (&N x 28
M Wq 2 qood* " 2 1000 * 160
Molecular weight of stack gas
MW=MWg x Mg + 18 (L - My)

;1 RistarcH &
h(otPoranon &

'ORK;
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10.

11.

12.

13.

@ auaury
comtroiLEn

A
D CORPORATION &
> Fa

Stack velocity at stack conditions, fpm
= 4350 x . JAPg x (Tg + 460) 1 /2 _ £om
Py x M W -

Stack gas volume at standard conditions, SCEFM

0 = SCIM
s (Tg + 460)
Percent isockinetic
1032 x (Ts + 460) X Vmgtq _ %

Al = VexTt x P Z
s x T+ x Pg x Mg x (Dpn)

Particulate - probe, cyclone and filter, gr/SCF

Can = 0.015% x Mg

?;:;;E'= gr/SCF

Particulate. total, gr/SCF

_ 0.015% x Mt

= = /SCF
ao Vi std &

Particulate - probe, cyclone and filter, gr/CF at stack
conditions

_17.7 x Cap x Pg x Mg _

at = —(@T_ ¥ 460) gr/CF

Particulate - total, gr/CF at stack conditions

17.7 x Cao.x Pg x Mg _
Cau = (T + 560) =

gr/CF
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14%. Particulate - probe, cyclone and filter, lb/hr..' - .

Caw = 0.00857 x Cyp x Qg = lb/hr.

15. Particulate - total, lb/hr.
Cax = 0.00857 x Cap x Qs = lb/hr.

16. % Excess air at sampling point

% EA = 100 x % Oy

0.260 x % Nz <% 05 ©
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GASEOUS EMISSIONS CALCULATIONS

GENERAL EQUATIONS

A. Parts Per Million (vobm) by Volume Dry:

_ (48.15) (mgcomp) (T + 460)
ppm W) (V) (B)

ppm @ X % EA = ppm measured x

(Total Air @ meas'd. EA)
(Total Air @ X % EA)

Where: Total Air = 100 + EA (For Oy, equivalent Excess Air Used)

B. Pounds Per Hour (Lb.AMr.):

(7.467 x 10-6) (mg Scomp) (Qs) (Tm + 460)
Vm) (Pm)

weight of component sampled (mg)
Temperature of Meter (°F)

Lb./MHr. =

Where: mgcomp

m L—
MW = Molecular weight of Component
Vi = Metered gas volume (ACF)
P = Meter pressure (in. Hg absolute)
Qs = Stack gas flow (SCEMD)
SPECIFIC EQUATIONS
S0, Sulfur Dioxide (¥=64.1) F-, Fluoride (AMWw=19.0)
- (.7512) (mg S0p) (T + U60) (2.534) (mg F-) (T + 460)
PP (Em) (Vm) pem.= Cn) V)
S03, Sulfur Trioxide (*W=80.1) Cl~, Chloride (™W=35.5)
o = (.6011) (mg S03) (T + 460) _ (1.356) (mg CL7) (T, + 460)
FP o) O pem = Pr) V)
Hg, Mercury (MW=200.6) HCl, Hydrogen Chloride (W=36.5)
.2400) (mg Hg) + 4p0 . 1.319) (mg HC1) (T, + 460
opm = (-2400) € (Tn ) = ( (T )

(Fm) (V) (Bm) (Vi)

NOx, Oxides of Nitrogen as NOp (MW=46.0)

(1.047) (mg NO2) (Tg + L60)

pPpm = . F denotes Flask -
(Pi-Pf) (Vg, CE) i denotes initial
f denotes final
Vp, CF = liters/28.32
ES 056-1/74

YORK RESEARCH CORPORATION Eiiiy sraMrorp, conNecTICUT





