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1.0 EXECUTIVE SUMMARY

Hayden Environmental Group, Inc. was retained by Harrison Radiator to determine the
NOQy emission rates from Boilers 3, 4, and 5. The purpose of the test series was to demonstirate

compliance with applicable Obio Environmental Protection Agency (OEPA) emission
regulations. The tests were conducted on February 6, through 8, 1990. The results of the tests are

summarized in the table below:

e —= o ——— ———
BOILER NOx
NO. EMISSION RATE

{ibs/hr) (lbs/MM Btu)

1’ 3 7.0 2,98 EG2
4 3.2 2.52 E-02
5 19 152 E-02

|




20 INTRODUCTION
Hayden Environmental was retained by Harrison Radiator to determine NOx emission

rates from Boilers 3, 4, and 5 at the compar;y’s Dayton - Moraine facility. Triplicate test runs
were made at each site using USEPA Reference Methods for stationary source sampling.

Mr. Mike Woodall of Harrison Radiator coordinated the test schedules with plant
operations. M:". Jon Hilty from the Regional Air Pollution Control Agency was present to witness
the testing. The emigsion tests were performed under the direction of Mr, Thomas Bayer of
Hayden Environmental Group. Mr. Bruce Sarven assisted with sampling and data reduction.

The emission samples were analyzed at the Hayden Environmental laboratory.

30 PROCESS DESCRIPTION

Harrison Radiator operates three natural gas fired boilers in the production of steam for
space heating. The three Boilers have the ability te use #2 heating oil as a back-up fuel. Boilers 4
and 5 are rated at 120,000 PPH and Boiler 3 is rated at 200,000 PPH. The emissions from Boilers 4
and 5 are ducted to a commeon stack. The boilers were isolated from one another during the testing
by ¢losing off dampers. Boiler 3 emissions are ducted to a separate stack.

During the emijssion tests Boilers 3 and 4 were operated on natural gas. Boiler 5 was

operated on #2 heating oil. All three Boilers were operated at approximately 90 % of full capacity.

E VRO AL NT AL GGHILUF T o,




4.0 SAMPLING AND ANALYTICAL PROCEDURES
The sampling and analytical procedures used in this test series conform to the most recent
revigsions of USEPA Reference Methods 1, 2, 3, 4, and Ta. These procedures are approved by the

OEPA. The following specific pracedures were used:

4.1 Megsurement Sifes
Location of measurement sites and the number of traverse points were determined as
specified in USEPA Reference Method 1, "Sample and Velocity Traverses for Stationary
Sources.” Drawings of the sampling sites are included in Figure 4.1 and Figure 4.2,

42 Yelocity gnd Temperature

Stack gas velocity and temperature were determined using USEPA Reference Methed 2,
"Determination of Stack Gas Velocity and Volumetric Flow Rate (Type S Pitor Tube}."
Velocities were measured with Type "S" pitot tubes and temperatures were measured with
calibrated Type "K" thermocouples. A drawing of the gampling equipment is included in
Figure 4.3.

43 Dry Molecular Weight

Dry Molecular Weight was determined using USEPA Reference Method 3, "Gas Analysis
for Carbon Dioxide, Oxygen, Excess Air, and Dry Molecular Weight," Several grab
samples were collected during each test and analyzed directly with Fyrite combustion gas
analyzers. A Fyrite cormbustion gas analyzer was used on Boiler 4 test runs because of
equipment problems associated with the Orsat analyzer sample collection pump. This was
approved on site by Mr. Jon Hilty from RAFCA.

Gas analysis was determined using USEPA Reference Method 3, "Gas Analysis for Carben
Dioxide, Oxygen, Excess Air, and Dry Molecular Weight." An intergraded multi-peint bag
sample was collected during each sample run for Boilers 3 and 5. Analysis was performed
with a calibrated Orsat analyzer.

4.4,

4.4 Moisture
Moisture content was Getermined using USEPA Reference Methed 4, "Determination of
Mossture Content in Stack Gases.” A drawing of the sampling equipment is included in
Figure 4.4.

4.5 Nitrogen Oxide

Nitrogen oxide emissions were determined using USEPA Reference Method 74,
"Determination of Nitrogen Oxide Emissions From Stationary Sources - lon
Chromatographic Methad." A grab sample was collected in an evacuated flask containing a
sulfuric acid-hydrogen peroxide solution. WNitrogen oxides were oxidized to nitrate and
measured by ion chromatography, Four (4} grab samples were collected during each one (1}
hour test and the four (4) individual analyses were averaged. A drawing of the sampling
apparatus is presented in Figure 4.5,

4.6 i
The Hayden Environmental Group air sampling Quality Assurance program includes
procedures for equipment calibration as per USEPA and manufacturers guidelines, use of
and strict adherence to standard published praocedures, and traceability protocels for the
recording and calculation of data. Hayden Environmental Group participates in the
USEPA's National Source Audit Program for Methods 3, 5, 6, and 7.
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50 TEST RESULTS

Boiler # 3

The stack gas conditions and related parameters are summarized in Table §.1. The
average stack gas flow rate was 69,813 acfm (38,283 dsefm) at 322°F and 17.2% water vapor.

The results of the NOx tests are summarized in Table 5.2. The average concentration was

25.5 ppm which is equivalent to a mass emission rate of 7.0 Ibs‘hr.

Boiler # 4

The stack gas conditions and related parameters are summarized in Table 5.3. The
average stack gas flow rate was 47,276 acfm (25,638 dsefm) at 341°F and 16.8% water vapar.

The results of the NOx tests are summarized in Table 5.4. The average concentration was

17.6 ppm which is equivalent to & mass emiszion rate of 3.2 Ibs/hr.

Boiler # §

The stack gas conditions and related parameters are summarized in Table 5.5. The
average stack gas flow raté was 39,903 acfm (21,864 dscfm) at 367 F and 13.0 % water VApOT.

The results of the NOx tests are summarized in Table 5.6. The average concentration was

11.7 ppm which is equivalent to 2 mass emission rate of 1.9 Ibs/hr.
The Appendices to this report contain the process data, field data, the laboratory data,

calculations and Quality Assurance procedures and results.
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BOILER FUEL FEED RATE

BOILER #3 (GAS)

DATE 2-8.90 TEST -1

DATE 2-8-90 TEST - 2

DATE 2890 TEST - 3
BOILER #4 (GAS)

BDATE 2-6-30 TEST - 1

DATE 2-6-90 TEST - 2

DATE 2-6-90 TEST - 3
BOQILER #5 (OIL)

DATE 2-7-80 TEST - 1

DATE 2-7-90 TEST - 2

DATE 2-7.90 TEST - 3

DENSITY #2 HEATING OIL = 7.296 1b/Gal

FUEL FEED RATE
FUEL FEED RATE
FUEL FEED RATE

FUEL FEED RATE
FUEL FEED RATE
FUEL FEED RATE

FUEL FEED RATE
FUEL FEED RATE
FUEL FEED RATE

229.35 KSCF/Hr
229.09 KSCF/Hr
228,38 KSCF/Hr

124.20 KSCF/Hr
125.60 KSCF/MUr
125.40 KSCEF/Hr

853.53 GAL/Hr
854.61 GAL/Hr
840.30 GAL/Hr
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HARRISON RADIATOR DIVISION
GENERAL MOTORS CORPORATION
MORAINE, OHIO

C-£E CONTRACT 45088

(1) TYPE A BOILER UNIT #3

where the points caincide with the guarantees,

** MS5V - Main Steam Stop Valve

PREDICTED PERFQRMANCE"
FUEL NO. 2 OIL NATURAL GAS
Evaporation lovhr 200,000 200,000
Feed Water Temperature °F 240 240
Boiler Qutlet Temperature °F SAT SAT
Boiler Outlet Pressure at MSSV** psig 160 1oe
Blowdown otk 20,000 20,000
Water Temp. Leaving Economizer °F 199 299
Economizer Pressure Drop psi 15 15
Efficiency % 85.67 ™ 8238
Fuel Fired - #2 Oil Ib/hr i 1,900J7-5‘a -
Natural Gas SCFH s 236,000
Excess Air Leaving Boiler % 15 10
Gas Leaving Boiler Ibfhr 211,000 205,000
Gas Temp. Leaving Boiler *F 800 600
Gas Temp. Leaving Economizer *F 365 385
Ambient Air °F
-Temperature 80 80
- Relative Humidty % 60 60
AirLeaving FD Fan ibfhr 199,000 . 194,000
Heat Input Btu/hr 231 x 106 241 %106
Pressure Drop {at Elev. 734 1)
Windbox *w.g. 6.0 5.6
AirDucts . “w.g. 0.2 0.2
FD Fan Inlet Duct & Silencer "w.g. 1.0 1.0
Boiler Bank "w.g. 10.0 9.4
Economizer “w.g. 1.8 1.7
Gas Ducts "W.Q. 0.5 0.5
Total "w.g. 19.5 18.4
*sotes: ®  These performance figures are predicted only ang are not ta be construed as being guaranteed except

#2001 - % by wagt. Natural Gas - % by Volume
Carbon 86.5 " Methane $6.02 N-Pentane 0.61
Hydrogen 130 Ethane 2.09 {-Pentane 0.02
Oxygen 0.t Propane 0.23 N - Haxane 0.03
Nitrogen 0.t N Butane 002 Nitrogen 0,98
Sulfur 0.3 |-Butane 0.03 Carbon Dicxide  B.8S

HHY = 18,500 Btuib

MMV a 1,022 Btu/SCF




PREDICTED PERFORMANCE™

HARRISON RADIATOR DIVISION
GENERAL MOTORS CORPORATION
MORAINE, OHIO

C-E CONTRACLT 45088
{2) TYPE A BOILERS UNITS #4 and #5

FUEL ND.20IL NATURAL GAS
Evaporation Ib/he 120,000 120,000
Feed Water Temperature °F 240 240
Boiter Qutiet Temperature °F SAT SAT
Boiler Qutiet Pressure at MSSV** psig 300 100
Blowdown iofhr 12,000 12,000
Water Temp. Leaving Economizer °F 286 87
Economizer Prassure Drop psi 15 15
Efficiency % B5.58 82.29
Fuel Fired - #2 Oil Ibshr 7,130 /b %A" .
Natural Gas SCFH — 142,000
Excess Air Leaving Boiler % 15 10
Gas Leaving Boiler [bihr 127,000 123,000
GasTemp. Leaving Boiler °F 550 S50
Gas Temp. Leaving Economizer °F 365 365
Ambient Air °F
- Temperature 80 80
- Relative Humidty %% 60 60
AirteavingFD Fan it/hr 120,000 117,000
Heat Input Btuthr 139x1Q6 145 x 106
Pressure Drop (at Elev. 734 ft)
Windbox "wW.g. 53 5.1
Air Bucts "w.g. 0.2 0.2
FO Fan Iniet Duct & Sitencer "w.g. 1.0 1.0
Boiler Bank “w.g. 4.0 3.8
Economizer "w.g. 1.2 1.1
Gas Ducts ‘w.g. 1.0 1.6
Total "w.g. 12.7 12.2
*wotts: " These performance fiqures are predicted anly and are not 1o be construed as being guaranteed excegt

where the points coincide with the guarantess.
** M35V -Main Steam Stop Valve

#2000 % by wat.
Carbon 86.5
Hydrogen 13.0
Oxygen ¢.1
Nitrogen 0.1
Sulfur 9.3

HHV a 13,500 Btwib

Natural Gas - % by Volume

Methane 9602
Ethane 209
Propane 0.23
N - Betane 0.04
|- Butane 0.03

HHV = 1,022 BtussCF

N-Pentane 0.0
|+ Pentane 0.02
N - Hexane Q.03
Nitrogen c.58
Carban Dioxide Q.45
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METHOD 1 TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

Client: SRS adintor N: 205 01/ Date:_a2-&70
‘Source: fdm/ler 3 Site: _oouFle+ Runi__~ 2 32
Calculated By:__ 72>
-
INSIDE OF FAR WALL TO OUTSIDE OF NIPPLE: __ Z&
; Vs
INSIDE OF NEAR WALL TO OUTSIDE OF NIFFLE: __3_
' ' v
STACK D23
. ’ /
NEAREST UPSTREAM DISTURBANCE: Y7 (st o)

NEAREST DOWNSTREAM DISTURBANCE: 666" (9/2 on)

TRAVERSE | FRACIION STACK - NrpprE | TRAVERSE
Ngcg{xBNgR smcx({)i b. oy [PAMETER (21| ) X (@) | Deprw Lopc?a{r%bi
/ 3.2 237 1 234 | S” 2%
2 /05 | 2,67 L2 %6
3 /9.4 1416 /9 1z
7 32.3 22 5% 28
< L7 49 42 SY Ve
Z 0.0 S8.84 L3 Yz
> 99 5 AN 20Ye
; %.5 0Ll | v | 75%

!r.r’w Y
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METHOD 7 NOx DATA

Client: __HALR IO _papiattfon: _ 2005 Q1] Dates_ DF-7
~ Source: ovriel Stte: fBolifA? T Rune vA
Qperator: sS
DATARUN /A /5 /€ |7
DATE 2-#-90 | 2-dorn | I=FFO| I
TR 07/ 0938 0 9YP O 96
i L V7P V18 | P
FLASK VOL 24137
Ve, mle) 2078 |2174 | 244
b : '
fm B9 JY4. 5| 7S | TS\ 7965
ity 69 | 690 | 690 | b0
ABBOLUTE
PRESSTRE
(P1, mm Hy)
e 23 9.y | 93 127
RUN
DATA /i1 /41 / (0
I W 2o | 2op | 99-90|2-7%
c = 08/8 | 083 logay 0843
o b (]
5 fm B TS5 | Fyo. | ZHOST| FyesT
R VACTUUM .
Y bty | 8 /8 V| g06° | 54 Y
D PRESSURE
A (P{, num Hg)
K TEMP.
% (6.8 153 |19.5 |20.°
e i) 25 36 35 |F5
‘Wﬁmmwmwb%MH+M+wwqﬁum+mwy

YL

ENVIRONVIENTAL GIROUR INC.
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SAMPLE RECOVERY DATA

Client: e/ fore _ Q2mm | PN:_ S, O[] Date:__ 2-7-5
Source: __gureer Site: _galéen _ 3 Run: __ /
Sample Date:__2-£-78 "~ Recovery Date:_D-£-57

FILTER NO.. /Y4 __ GLASSWARE SET NO_.__~. __ SAMPLE BOX NO.. 7

IMPINGER DATA

GRAVIMETRIC: V7 VOLUMETRIC;

#1 #2 | #3 B4 #5 TOTAL

FINAL

E%. 4 | 596. 2 | 4320 | $27. ¢

INITIALL ¢ gl 5—57 51 Y32.49 | 575 >
NET [ 30 3 39.3 0.4 8.7 1 87.©

RECOVERED SAMFLE

DESCRIPTION OF PARTICULATE ON FILTER: 7~ %
COLOR OF SILICA GEL:.._J0 “6__fev(

i

BY:-J/*’J/'

Ir.".1 Al

ENVIRONMENTAL GROUR NC




METHOD 3 ORSAT DATA

Cltent: LRSIV Kadctn, PN:_ 20, D11

Source: Rayler 3

Datei_22~-$-%0

Site: xAler  Runi__/

Operator:_"723_
Carbon (1 Carbon (2 13)
Dioxide O"[%%]en Monoxide Nﬂ'fx;zg}en
(CO2) (CO)
Run | Actual % 17,52 9 g
1 Net % 79 2.0
Ron| % | | 5g
2 Net % 74Lq /f 4
N I A
3 Net % A 2.9
Average 7.5 / C?
20.9% - %02
Fo =
% C02

209% - ()
{ )

Fo =

Expected Fo Value =

(1) Net s Actual O2 reading minus the Actual CO2 reading.
(2} Net is Actual CO reading minus the Actual 02 reading.
(3) Net is 100 minus the Actual CO reading.

'r. L .1

ENVIHCONMENTAL CROUR INC
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METHOD 7 NOx DATA
Cllent: /400 Sor _ppomt™ PN:_205. O/ . Date: 25
Source: ___ Ay Site:_fasfN 3 Run___ 2
* Operator:__/A3/
UN : .
DATI 24 24 pr 20
DATE dpo | B-dF0 | 2B | AP
TIME (050 | 105 1 1r2s | 3¢
PR Yat
FLASK 1.D. BOP a/ P ;}f W
VY
e 210 | 064 |2r2y | 2047
s B 746.S| 2465 | b.S | 6. S
V. M
oo B 699 420 | 650 | 40
ARSOLUTE .
PRESSURE
{Pl, mm Hg)
775
g 16,6 | /5.0 | i) | B2
DATARUN 24 20 o< ¥
DATE >550 |3-5-50 |p-9-90 |p-990
R } _ A
H i 1o 1103 118\ 1teo
o Pb (g B
; buam Hgl 7.8 | 7.5 | 770.8 | 7S
= o lo |o |4
' ABSOLUTE
D PRESSURE
A Pf, mm Hgh
T TEMP.
A e, °0 /86 | /67 | /8.6 |18.6
e e 2S5 | 3% | 3¢ | 38
| ng=(0.:§353) (VE - 25) {(Pf + {Tf + 273][ - [Pi + (T + 273)))

ENVIRONMENTAL GROUS INC.
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A R e e e

SAMPLE RECOVERY DATA

Client: a8t /onrmq _ PN: 205, O/ Date:__2=4£52
Source: (w7tE7 Site: _AZpse7 3 Run; - 2
Sampie Date: >0 _ Recovery Date: 3-4~1

FILTER NO.. A7) GLASSWARE SET NO;_ & SAMPLE BOX No..__ %

IMPINGER DATA

GRAVIMETRIC: ¥, VOLUMETRIC.

#1 #2 #3 #4 #5 TOTAL

FINAL

373 | 779, 8 weq s | 5987

[NITIAL -(4/0_ y fﬂé-d’ 437 0- | 5.2/'9/'

-0 yez0) g 7] /78]

RECOVERED SAMPLE

DESCRIPTION OF PARTICULATE ON FILTER:_ /%)

COLOR OF SILICA GEL: (076 /i

sy A

] .
‘,‘ T ‘1 k]

ENVIRONMENTAL GROURP {NCE



Source: Bale D

METHOD 3 ORSAT DATA

Client: AL ) Eudiht PN:_ 205 O]
" Site: Q(./_?‘Z.e‘/' Run: =2

Operator;__ 7%

Date: 2 -8:-%0

Carbon 1 Carbon (2] (3}
Oxygen Nitrogen
Dioxide Monoxide
(CO2) (©2) (CO) (N2)

Run | Actual % < 4/ S0
P Ne% | 24 2ol
Run Actual % q, yio Vg
2 Net % 7.2 2.8
Run | Actual % 3 Ll
S Net 9% 2.8 2.6
Average ‘8 ? ol 7

20.9% - %02

Fo =

%C02

20.9% - (

)

(

Fo =

)

Expected Fo Value =

(1) Net is Actual 02 reading minus the Actual CO2 reading.
(2} Net is Actual CO reading minus the Actual 02 reading.

(3) Net is 100 minus the Actual CO reading.

'rl—' IT N

ENVIHONMENTAL GROUP (INC
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METHOD 7 NOx DATA

CUent: _sics it el F6ARIA__ PN:_olCS, (D 1/ Date:__o>- 527
Source: _ #7267 . Site: _Zrs2€f 7T Run: 2
Operator: éf
RUN
DATA 5 24 rd =0
DATE D | oot | Pt | PP
A | ™= 1390 {1315 | 1330 | 17948
M -
A dbr 1387 | 27p |30F
X FLASK VOL ol '
5 1, mis) 275" 037 |37 | 214
Pb G} ' —
y QN Wi 746.5 | 746.S | 79S| 7465
T VACUUM .
A bom Bl £52 | 639 | 190 650
ABSOLUTE N
PRESSURE
(P, mm By}
TEMP.
L. °q) (5.8 | /5.1 /61 | 170
- RUN
DATA 34 3hA 3 30
DATE B0 (5.5.50 | 3-0-50 | 5. 9- %
R
p TME [0 | (12} 134 1135
0 Pb (]
- il 7. | 705 | yos | oS
P el 158 o [ |
ABSOLUTE
D PRESSURE
A {(Pf, ram Hg)
T TEMP, .
S 170 {74 (177 | 176
SAMPLE V
(Vsc, iﬂs;jn 59 35 | 3¢ 75

~ Vsg = (0.3858) (VI - 25) ((Pf + {Tf + 273)] - [Pi + (Ti + 273)]]

o f

Ty
& » X

ENVIFDONMENTAL GROUP. INCL
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SAMPLE RECOVERY DATA

Client: pree rord prpsame PNi__ 208, O[] - Date: -0
Source; (v I Ly ' Site: Sosre? 7 Run: 3
Sample Date:_g-&-# Recovery Date:

FILTER NO. A% GLASSWARE SET NO.__7 SAMPLE BOX NO.:_ 7

IMPINGER DATA

GRAVIMETRIC:_______ VOLUMETRIC;
#1 #2 #3 #4 | #5 TOTAL
N pog 7| s9g 3| 4351 | 535y
NI Soo < | cgr 3 | M) | 5287
wer | /662 70| jof 7l 180.9

" RECOVERED SAMPLE

DESCRIPTION OF PARTICULATE ON FILTER,

COLOR OF SILICA GEL.__ /0 26 &

BY;: | ﬂ/

+
[r‘r—._T

ENVIRONMENTAL GROLIFE INCL




METHOD 3 ORSAT DATA
Client: RIS o) Edabf PN:_205. Q1 Date =870
Source: &oilef 3 Site:_Qxutler- Run:, S
Operator: 72
Carbon (1) Carbon (2) 3}
Oxygen Nitrogen
Dioxide Monoxide
(co2) (©2) o) (N2)
Run | Actual % s, L‘L /O’é
1 Nﬂt % g rl (ﬂ Q! 0
Run Actual % < L/ y7o)
2 Net 9% L o/ 2.0
Run | Actual % g,é, : y/ o8 g
3 Net % L., 2.2
Average 55 2./

20.9% - %02

Fo =
S CO2
20.9% -
Fo = 0 ( )
( }
Fo =

Expected Fo Value =

(1} Net is Actual O2 reading minus the Actual CO2 reading.
(2) Net is Actual CO reading minus the Actual O2 reading.
(3) Net is 100 minus the Actual CO reading.

“Tiyvge N

ENVIRCNMENTAL GROUP ING.




METHOD 1 TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

Client: MM&C PN A0S o/ Date:_e2-S-20
Source: Balers 4 1S __ Site: OUHe?r  runi_ L 2.3
Calculated By:__ 772

: ' 74
INSIDE OF FAR WALL TO OUTSIDE OF NIPPLE: __ el

INSIDE OF NEAR WALL TO OUTSIDE OF NIPPLE: _ .S

STACKID.__ 22"

NEAREST UPSTREAM DISTURBANCE: w8 At Dis)

NEAREST DOWNSTREAM DISTURBANCE: 354 7 (440 DA)

TRAVERSE | FRACTION STACK . : NIPPLE | TRAVERSE
Nf:gggﬂ STACI({)I;:D. vy | PIAMETER (& W X &) DEPTH LO%EE%N
/ 3.2 77" 2.50 | 5" 25
2 0.5 1 8/0 (3 Vg
3 94 1 /47 1 9%
¢ 323 2499 29 %o
S i S S7/8
A 0.l L2 ] L7 Ye
7 DAY - LE9 23 7
2 % & - 4.8 792

ENVIRONMENTAL GROLIP INCL




METHOD 7 NOx DATA
Client: pALLLION a2 PN 2QAS. 07/  Dater__2-/-52
Source: 7T Site:_go2cr o Rur:___ 7
Operator: AL

RUN
DATA VR R Wi
Fhpo| 16p | o4 | 26pr
;} TIME osus |y | rors /039
? FLASE 1D, 1YY P4 34 2
121; Flrgfﬁ?l' o 073 2042 | Jos0 | wd2
. ‘
D b B 7. s | pm e | 7986
VACUUM ' '
: fmm Hg) 6 70 V$27 650 5 70
ABSOLUTE
PRESSURE
(Pl mm Hg}
oo 73 /-7 lip g9 | w6
R
DATA - /4 /ﬁ _ e - / 7
DATE 30 | P-P=5p | -5 |04 o
R
£ | mo M3 |43 |3 | svae
o PFb ()
; fmm Hg) Fyo.s” V7408 7o | Zoos
R VACUUM e
X fom B | @ 0 A Q
i ABSOLUTE :
D PRESSURE
A P£, mm Hy)
T TEMP, -
A (T, °Cj /2.7 |20 0 /8.2 | 19,4
S so, ) T 35 | 5| 38

~ Vsg = (0.3858) (VX - 25} {(Pf + [Tf + 273)] - [Pi + (Ti + 273)])

T ’

EMNVIRONMENTAL GROUP NG,
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Client: KAl pr _RASBIOA PN:_205, O/ 1

 SAMPLE RECOVERY DATA

‘Date: 5 0

Source; _GUTLETT

Site; __fRosrsA ¥ Run: 1

Sample Date: 2

—4 =20

Recovery Date: 2-6-52

FILTER NO.. A/  GLASSWARE SET NO.:

/ SAMPLE BOX NO £

- IMPINGER DATA

GRAVIMETRIC; V VOLUMETRIC,

#1 #2 #3 #4 . #5 TQTAL'
U G| sup | Yes7 | 6505
TS sy 8l 99 | ez | 632 4
i AT R 2 Jy| 18, J76.0

RECOVERED SAMPLE

DESCRIFTION OF PARTICULATE ON FILTER: /47
COLOR OF SILICA GEL:__ 0 %0 gevs

By: 45, T8

| HAVDEN

ENVIRONVENTAL GROUR INC.




METHOD 3 FYRITE DATA

Client: A28 Glitor PN: 205,01 Date: 28790

Source: Balel 4 Site: _ QO AleT Run:__/
Operator:_—Z/3
Oxygen Carbon Dioxide
(O2) ([CO2)
Run 1 5,0 . 9 5_-
Run 2 z/ 5—- (? 5
Run 3 ‘ % 0 /0‘ Z
Average - g’ 5” Cil 7

ENVIRONMVENTAL GROIUS (MO




METHOD 3 FYRITE DATA

Client: SHUsor) Gdotor  PN: 205, 011 Date: 28790

Source: Dolesf Site: _ A AleT Run:__/
Operator: 73 -
Oxygen Carbon Dioxide
(02) (CO2)
Run 1 5.0 A
Run 2 5/ 5‘ (? 5
Run 3 Y N INY,
Average % 5" q‘ '7

ENVIRCNMENTAL GROIUS: iNC.




METHOD 7 NOx DATA
Client: 4%z son 2aor ¥ pN: _2QS O] Date:_2-LFP

Source:_ZWter” Site:_go#es & Run: 2
Operator:_A/
DATA = 24 24 oc | 27
DATE 2-6_‘9& B'G’ﬁ 9'5-5'0 ?"6"';0
s TIME Ve e | e | JissT
A :
'1; FLASE 1.D, éﬁ' /Y D4 /3 A
I .
¥ Ttme | P050 | 2045 | 064 | 2062
> e B 795.5| 749.51795.5 | 7425
2| e N gre | g0 b0 | g
ABSOLUTE l
PRESSURE
(Pi, Tom Fig)
= | 103 | 28 | /8.0 132
DATA g 24 24 2 20
pae dp-50 | 2290 |2- 5250 | 2P0
R .
1(3; TIME p¥2 | rvwy | Jsoo s40/
14 Pb () .
g ¢mn Hg) . & | 708 | 0. | 708
R VACUUM
¥ fmm Hgl O Q o | ©
’ ABSOLUTE
D PRESSURE
A (Pf, mm By
T " TEMP. : ,
A £, °C) 20 5 |\ HXF 18-9 | /Lo
e sl 25 | 35 |35 | 3s57

Vsg = (0.385-83 {Vf - 25) ((Pf = ITf + 273} - IPi + (T& + 273)))

EIYDEN

ENVIRONVENTAL CROUP INC.
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SAMPLE RECOVERY DATA

Client: _ Rl __pamaro/l PN:_205. 011 ‘Date:__2-£-72
Source: _ov7ze7” Site: foren Yy Run: 2
Sample Date:_ 276-20 Recovery Date:_Z-6=-50

FILTER NO.. /Y7 GLASSWARE SET NO.. & SAMPLE BOX NO &

IMPINGER DATA

GRAVIMETRIC: ¥ YOLUMETRIC:

#1 #2 #3 #4 #5 TOTAL

WAL g0 Seh | wzai| S
[NITIAL 77}:7 55/,/ 439.) 52‘,"71

1385 | 156] 3.4 006| | /783

. RECOVERED SAMPLE

DESCRIPTION OF PARTICULATE ON FILTER: /%Y
COLOR OF SIICA GEL:___ 2%

BY: 23/

l[.f'".T h |

ENVIFDNMENTAL GROUR INC.




METHOD 3 FYRITE DATA

Chent:w PN: 2058 O/ / Date: ;-?-'-47 -9
Source: /%,Aep o Site: 0&{)“127/‘ Run: __ =2
Operator: 754
Oxygen Carbon Dloxide
(02) (CO2)

Run 1 3, < 9 5

Rumn 2 8, O 9 5—-

Run 3 3{ 0 /&t 0

Average 2.2 9‘1 ’7

Ir" .'r A1

ENVIRCNMENTAL GHOLIR INC.




DEHMD7MkQMH

Clent:_ga22/S0n2 papmro PN: oS0 0/7 Date:_ 3~ 4-2p

Ll - HIE<O0 Y

Source: _auri 7 ' Site: _&osen 4__ Run 3
Operator:__2s
DATR 34 EPs 3c | 30 .
DATE X670 | 5 _4opn FE-20 ) D-fso
i | e RN R
X
N T 2009 | 7775 | 3057 | 265 30k
D | el 225 | 7.5 | 74 | 9
A &‘;"%}‘ 650 690 | 690 | 43
ABSOLUTE
PRESEURE '
E. mm Hg)
6 27 113/ | po ST/
DATA N 349 3 3¢ , S0
B OZH | -7 |5-94, 2~/—ﬂaj
s [80¢ | tco9 | peye (504 |
Pb (g
(mm Hg) 72 ¢ | v s yé X 7S
g € | o © 2,
ABSOLUTE
PRESSURE
Lﬂ’f.mmﬂg)
TEMP, .
Y, °cj /&7 /7 2 23 | e
[ wi | 25 |35 | 35| 3

Vsg = (0.3858) (vr - 25) ((Pf + ITf + 273)) - IPi + {(Ti + 273)1}
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SAMPLE RECOVERY DATA

Client: _#4% s fors _nnare  PN: _R20S, 0P} Date:__ 2 ~&-J0
Source: owricy Site; Aot ¥ Run: 5
Sample Date:_7-6~ 30 Recovery Date: 2-£-7¢

FILTER NO.. A4 GLASSWARE SET NO. 5 SAMPLE BOX NO.__J.

IMPINGER DATA

GRAVIMETRIC: / VOLUMETRIC,

#1 #2 #3 #4 #5 TOTAL

FINAL

760.5 | Cyss | weby | (208
TR €96.) | S s | H452 | (iia

) 677 jee 0 | 0.7 53.¢ /78
RECOVERED SAMPLE
A
DESCRIFTION OF PARTICULATE ON FILTER: 7
COLOR OF SIUCAGEL: 70 %0 Gzve”
BY.__/2L

.li v i1

ENVIRUNMENTAL GROUP INC




METHOD 3 FYRITE DATA
Client: __edprison) Fadetie PN:_ 205 0/ Date:_=2 - =90

Source:_Banilog & Site: €0 AL Run: _.3
Operator: 'ﬁb
Oxygen Carbon Dioxide
(02) (CO2)
Run 1 3 O 9 5
Run 2 3/ O (?‘ 5
Run 3 3‘ O /{9 .
Average 2.0 ' C? 7

IISYIEDEN

EMVFRONIMENTAL GROUR WJC




METHOD 7 NOx DATA

Clent: _AAPALSOS) 280478 PN XV 0] pater_2r 720
Source: vl éET

Site: Ao/eey S Ru: L

BHbY HLOBLOOTW

. Operater: /7’)/
RUN
DATA /A /£ /< /0
DATE 2o Dz g0 | Do .2—7—5’0
: T 02/0 |0goc |PY0 | 055
M
1;‘ FLASK L.D. 1p g 3P CYe
x| TREes 2077 | 390 | /18 | Q049
D foms 79 Js0.y | 7o 4 |7850.9 | 7oy
VACUUM
T | e Go | Lof \pr0 | 61
ABSOLUTE
e _
.0 /0.3 | 2.8 lra |#2
DATARUN /A W3 /< /D
DATE =) B | p-2-70 2-9-50 | - P50
T 1250 | 1261 | 135K | /257
e D :
mam Hy) 7705 \zqp. s | 70. 5| 0. ¢
VACUUM
fmm Hy) e b)) “ Q
ABSOLUTE
PRESSURE
(Pf, mm Hg)
TEMP.
Tt °G; .9 .7 V128 | /19.7
e, mle) 3¢ | 38 |35 |3

Vsg = {0,3858) (VI - 25) {(Pf + [Tf + 273)] - [Pi + (Ti + 273)1}'

ENVIBONMENTAL CROUR INC.
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SAMPLE RECOVERY DATA

Client: _Hannt ¥ Rapliran PN: 205 0o// Date: 35“ Jo
Source: bV 7 el Site: _getn ¢ Rum: !
Sample Date: __z-7- 90 Recovery Date: 27 -9

FILTER NO.. A% GLASSWARE SET NO.__£___ SAMPLE BOX NO.. 23

IMPINGER DATA

GRAVIMETRIC: VOLUMETRIC;

#1 #2 #3 #4 #5 | TOTAL

FINAL (’769'% Y6L3 Wig 9 [oiy &
[NITIAL ¢/ 0, 9 H66.5 736—54 JE3.6

| T Jee.S /.81 2.7 309 | /9.4

RECOVERED SAMPLE

DESCRIFTION OF PARTICULATE ON FILTER:_ /V#
COLOR OF SILICA GEL:__ /0 ™% Azt

BY:__ S




METHOD 3 ORSAT DATA

Client: LX) Fodai? PN __ 208 Q1 Date:_R-2-5
Source: Bo/ L S Site: O(/l%ef Run: _/
Operator: 722
Carb (1) Carbon (2] (3)
Dioxide 0’[%’%“ Monoxtde N tuffz%m
{CO2) [(80)]
Run Actual % /0, 9] /&;
! Net% | D0 2.2
Run | Actual % o4 (2.2
2 Net % e 2./
Run | Actual % 2.0 A2, 2
3 Net % /0.0 2.2
Average /0 o o2 oL
20.9% - %02
Fo =
%%C0O2
' 20.9% -
Fo = 0.9% (
€ )
Fo =

Expected Fo Value =

(1} Net is Actual O2 reading minus the Actual CO2 reading.

{2} Net Is Actual CO reading minus the Actual 02 reading.

(3} Net is 100 minus the Actual CO reading.

ENVIRONMENTAL CROLIE N,




:M:ETHOD? NOx DATA
CHent: é’/'W o gt pn._R0%. 01/ Date: D= Fm 20
Source:_Qusi €07 Site: Fnsezl €7 Rune D
Operator: a2

| 24 |y | 20 |22
DATE -7 9p| D= | PPt 250
s e [035 | 050 | /05 | f)20
M ' . . .
II:, FLASK 1.D. .SVd 6~ 7/o X/)
x e d0y7 | 2077 | 3093 | 20494
D o g 7504 |\ 7ga.y | Zso. g ) 757
T | Gk o4 | 90 | 670 | 6%
A-BSOLII;I‘I‘!E '
. mm B
e 8.9 97 .o (/37
DA'.II‘ARUN 2’4 Bg 3( aﬂ
DATE 2-2-90 | 05 970 | on g0
R : .
fé TIME 1315 (/34 |1308 (2238
o
v (s g 740.5 \ 790.8 | 7o, | 740.5
R | eane 19 L 1l e
D SRESEUAE ‘
A (Pf. mm Byl
T ] . . '
A WS WS \py 194 | Y
SArLE P 75 |35 25 | 35

Vsg = (0.3858) (VI - 25) ((Pf + {Tf + 273)] - {Pi + (Tt + 273]])

ENVIRONMENTAL GROUR INC
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SAMPLE RECOVERY DATA
Client: M’ mbourv | PN:_ RO 0// __ Dater =67
Source: 0v 7 Site: fZossn S Rum: 2
Sample Date:___o- 772 Recovery Date:2-Z- 57
FILTER NO.._/MA CLASSWARE SET NQ..___ ¢ SAMPLE BOX NO_ _’7_‘
IMPINGER DATA
GRAVIMETRIC: VOLUMETRIC;
#1 B2 £#3 #4 #5 TOTAL
FINAL
560,0 | 592.6| 4%6.5| S6F.0@
[NITIAL] - ;
w70.4 | 535/ | 432.7 $33.4
NET
29.6 3.5 | 0.6 /2 7.5
RECOVERED SAMPLE
DESCRIPTION OF PARTICULATE ON FILTER: ,A//J
COLOR OF SIICA GEL-_Sa9 % ¥ V&
ay:_AJ
N RASVIMNEN

ENVIHONMENTAL GROLWP INC.




METHOD 3 ORSAT DATA

Client: SAPEL) Codatok PN: 208, Ol Date: 2-7-90

Source: Ao/l S Site: (Al Run: o
Operator: 75
Carbon {1) Carbon (2} (3)
Oxygen Nitrogen
Dioxide Monoxide
o2 _ ©2) (o) (n2)

Run | Actual % A g /3, )
1 ]| Naw o | 2.4

Run | Actual % e vy
2 Net % /0. 2. 2
Run | Actual % .8 e,
3 Net % SO 2o Z

Average /0.7 ), 3

20.9% - %02

Fo =
06C0O2
20.9% -
Fo = % - }
( )
Fo =

Expected Fo Value =

(1} Netis Actual 02 reading minus the Actu.al CO2 reading.
(2) Net is Actual CO reading minus the Actual O2 reading.

(3) Net is 100 minus the Actual CO reading.

." hd .1

- ENVIRONVENTAL GROUR, ML,




METHOD 7 NOx DATA

et A AT LI e 0 L e e n R et

cuent: s aptr PN _ROS, QL Date 2 Z= 22
Source: Az ' Site:_Zosar? S~ Ru__ 2 ‘
Operator: /j
I
nA'mmm 7 38 £ FO
DATE O -0 | =50 '2-"-— > %o
A e 1300 | s /330 | 39S
M :
11:: FLASE I.D. 9P /o p M/B p /7 /
X £
x| Tt oz | a0s7 | 3858 | 2048
D am 7 To Y\ 7504 | 750 9| 750 S
T | mro (o | Loo | bg0 | 650
TEMP. /0.3
i, *0) /3.0 /1.3 HT .7
DATA g ?,91 3§ _ 514 577
PATE 9990 | 3-9.% | 2-FF0 | 2-5-Fp
R
5 e 336 V1337 i34y | [34C
O PR (]
v fram Hg 7. S| 748 | 746- S | 790 5
R | Yomng ug | 170 0 | @
' ABSGLUTE
D PRESSURE
A {Pf, mm Eg)
T TEMP, .
A (T, °C 0. J /9,8 | 233 20. 6
el 35 | 35 |3 35

“Vsg = (0.3858) (vf - 25) {(Pf + [Tf + 273)] - [Pi + (Ti + 273]1)

IWEYEN

ERVIRONMENTAL GRLUR INC.
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. - SAMPLE RECOVERY DATA
Client: L for SRR 70N PN: 205, 07/ ‘Date:_ @ ->-20

Source: 0«7zt Site: fere S Run;__. 7
Sample Date: 2~~~ Jp Recovery Date: 72— 7297

FILTER NO.; Z:‘? GLASSWARE SET NO.; 7 SAMPLE BOX NO.; z

- IMPINGER DATA

GRAVIMETRIC: % VOLUMETRIC;

#1 #2 #3 #4 #5 TOTAL

FINAL

765\ 474, 0 | 98.2| /033,
TR fsw | w3 | w383 994

N I Y J3 | Jod /33.9

RECOVERED SAMPLE

DESCRIPTION OF PARTICULATE ON FILTER: /%9
COLOR OF SILICA GEL: 20 92 grue

BY; | 25

[ .
-’A L4 .1 )

.- e e e e ENVIRCINMENTAL GROUR INC.




METHOD 3 ORSAT DATA

Fo =

( )

Expected Fo Value =

Chent:m&dﬁﬂ PN: 2COS. Ol Date:_o-=7-772
Source: Boler S Site: (Al er Run: =
Operator: il
Carbon {1 Carbon (2] @
Oxygen Nitrogen
Dioxid Monoxtde
co2) (©2) €O) (N2)
Run | Actual % 0.2 S22
! Net % /0.2 2.0
Run Actual % //7 LL / g O
2 Net % S0 L %
Run | Actual % 2. 4 )
3 Net % /& 5/ 2,2
Average JO. L/ 2 o
20.9% - %02
Fo =
%C02
20.9% -
Fo = 0.9% ( )

(1) Net is Actual 02 reading minus the Actual CO2 reading.
(2} Net is Actual CO reading minus the Actual O2 reading.

(3) Net is 100 minus the Actual CO reading.

LIS N

ENVIRDONMENTAL GROUIR N,




LABORATORY ANALYSIS REPORT

Mr. Bok Kerr Page 1
HARRISON RADIATOR Report Date : @G2/21/9¢
P.O. Box 824 HEG Task # : 990251446
Dayton, OH 45481 HEEG P/N, Acct: 285.911
P.O. Number: Date Received: 82/89%/90
HEG Sample # : 9983211
Sample ID : HARRISON RADYATOR, Boiler 3, Run 2B,

:+ Flask 21p
Sample Date : B2/99/90 Sample Priority : Normal
Parameter Units Results / Comments
Nitrogen Oxide ug 64
HEG Sample # : 9303212
Sample ID : Boiler 4, Run 3B, Flask 18H
Sample Date 3 B2/99/99 Sample Priority : Normal
Parameter Units Results / Comments
Nitrogen Oxide ug g
ﬂ=======2‘_‘lﬂ===========3=============."—-"====== e b -+ T T
HEG Sample # : 9903213
Sample ID : Boiler 4, Run 1B, Flask 2H
Sample Date : ©2/89/9¢ Sample Priority : Normal
Parameter Units Regults / Comments

Nitrogen QOxide ug : . 58

LAY

ENVIHONMENTAL (SROUR




Mr. Bob Kerr

HARRISON RADIATOR

P.o. Box 824

LABORATORY ANALYSIS REPORT

Page

Report Date
HEG Task #

2
: 92/21/90@
: 9p@28146

Dayton, OH 45401 HEG P/N, Acct: 205.011
HEG Sample # : 9903214 :

Sample ID : Boiler 3, Run 3D, Flask 39P

Sample Date : 92/89/99 Sample Priority : Normal

Parameter Units Results / Comments
Nitrogen Oxide ug 150

BEG Sample # = 903215

Sample ID t Boiler 3, Run 1B, Flask 17P

Sample Date : 92/@9/99 Sample Priority : Normal

Parameter Units Results / Comments
Nitrogen Oxide ug 79

1 1+ e T 3 ] prppeergrs el 34— - 3 -1 3
BEG Sample # : 9603216

Sample ID 4 Boiler 3, Run 1C, Flask 18P

Sample Date : 02/89/99 Sample Priority : Normal

Parameter Units Results / Comments
Nitrogen Oxide ug 76

-t 3 e mmmmaEmEEm=E=ET 333§ i — =433 -3
HEG Sanmple £ : 2¢@3217

Sample ID : Boiler 5, Run 2C, Flask 7P

Sample pate : ©2/89/9¢9 Sample Priority : Normal

Parameter Units Results / Comments
Nitrogen Oxide ug 48

T s o X

ENVIRONMENTAL GROUE 1z,




LABORATORY ANALYSIS REPORT

Mr. Bob Kerr Page 3

HARRISON RADIATOR Report Date : g2/21/94
P.o. Box 824 HEG Task % 1 9@020246
Dayton, OB 45481 HEG P/N, Accts: 205.611
:'.::..‘ﬂ====Eﬂ.‘:$=$===========.—_‘-::::::E::—‘E.‘A:::—_.——_—-:::’: ““““““““ 2 —1—%—
HEG Sample § : 9403218

Sample ID : Boiler 3, Run 1A, Flask L6P

Sample Date : 92/89/98  Sample Priority : Normal

Parameter Units Results / Comments
Nitrogen Oxide ug 52
==ﬁ===:=====3===:==2===ﬂ===‘======"_‘====:=====$====H=$====:====
BEG Sample # : 9983219

Sanple ID : Boiler 4, Run 3C, Flask 14H

Sample Date : 82/69/9¢  Sample Priority : Normal

Parametel Units Reaults / Comments
witrogen Oxide ug 67
==-_~.=:==========.,.—.====.—_===:=======:======:================v=..—-'=====:===
HEG Sample § : 9903228

Sample 1D : Boiler 5, Run 3B, Flask 18P

sample Date : £2/09/98  Sample Priority : Normal

Parameter Units Results / Comments
Nitrogen Oxide ug 27
—._"-""-“'""‘-3=—'""—'==:".-==_-:=..".'.'=!=:,—..=============‘.====::=====:.':-_======.‘:=====5==
HEG Sample # : 90#3221

Sample ID . Boiler 5, Run 3D, Flask 13P

Sample Date : @2/09/99 Sample Priority : Normal

Parameter Units Results / Comments

Nitrogen Oxide ug 45
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Mr. Bob Kerr

LABORATORY ANALYSIS REPGRT

HARRISON RADIATOR

P.O. Box B24

Page 4
Report Date : @2/21/99
BEG Task # ¢ 9yEg2¢146

Dayton, CH 45401 HEG P/N, Acct: 205.811
=4+ M mea= ========‘.===::=2============::."=='.‘_—J=====R====
HEG Sample # : 9803222
Sample ID : Boiler 4, Run 1C, Flask 3H
Sample Date : 82/09/99 Sample Priority : Normal
Parameter Units Results / Comments
Hitrogen Oxide ug 69
B e o e S T P T T R R T L R T S TR T S S e e e s
HEG Sample § : 9983223
Sample ID : Boiler 5, Run 1C, Plask 3P
Sample Date : #2/29/98 Sample Priority : Normal
Parameter Units Results / Comments
Nitrogen Oxide ug 3a
e e L A =43 11 =ﬂ=====:a==—-"’—-—ﬂ“‘——“"—_#====ﬁ==
HEG Sample # : 9@@3224
Sample ID : Boiler 5, Run 2A, Flask 4p
Sample Date : 82/089/98 Sample Priority : Normal
Parameter Units Regults / Comments
Nitrogen Oxide ug 43
====‘—_..:5:::‘-::::::‘—‘:::"'—"‘-:====.=====-‘==============ﬂ======ﬁ======'—":=ﬁ
HEG Sample § ; 9BP3225
Sample ID : Boiler 3, Run 18, Flask 19P
Sample Date : @2/99/98 Sample Priority : Normal
Parameter Units Results / Comments
Nitrogen Oxide ug 72

| | " v . b h i
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LABORATQORY ANALYSIS REPORT

Mr. Bob Kerr Page 5
HARRISON RADIATOR Report Date : @2/21/98
P.C. Box 824 HEG Task # : 92820146
Dayton, OH 454p1 HEG P/N, Acct: 285.911
HEG Sample § : 9903226
Sample 1D :+ Boiler 5, Run 1A, Flask 1P
Sample bate : (2/¢09/90 Sample Priority : Normal
Parametet Units Results / Comments
Nitrogen Oxide ug 54
43—+ 3 =...__.===.—-——-.===.’==——.--==:========2=:‘:===2============
HEG Sample § : 9693227
Sample ID :+ Boiler 4, Run 12D, Flask 13H
Sanple Date : #2/99/98 Sample Priority : Normal
Parameter Units Resuits / Comments
Nitrogen Cxide ug 65
===—.—'_===--_—————-ﬁl=====n::——“—;—t—=== et e e -
HEG Sample # : 9993228
Sample 1D : Boiler 4, Run 2B, Flask 11H
Sample Date : #2/49/98 Sample Priority : Normal
Parameterxr Units Results / Comments
Nitrogen Oxide ug 63
SECmm e et e e i o= snEmEESOERNET SIS aNS
HEG Sample § : 9863229
Sanmple ID : Boiler 5, Run 3C, Flask 12p
Sample Date : 62/99/9¢ Sample Priority : Mormal
Parameter Units Results / Comments
Mitrogen Oxide ug 45

HEYETMEN

ENVIRPONWVENTAL GROUR e,




LABORATORY ANALYSIS REPORT

Mr. Beb Kerr Page &

HARRISON RADIATOR Report Date : £2/21/9@
P.O. Box 824 HEG Tasgk # : 9PP20146
Dayton, OH 45481 HEG P/N, Acct: 285.011
BEG Sample # : 90@3239

Sample ID + Boiler 4, Run 2A, Flask 6H

Sample Date : 82/89/9¢ Sample Priority : Normal

Parameter Units Results / Comments
Nitrogen Oxide ug 63

HEG Sample § := 9993231

Sample I'D : Boiler 4, Run 3A, Flask 9H

Sample Date : ©2/09/98 Sample Priority : Normal

Parameter Units Results / Comment.s
Nitrogen QOxide ug 68

HEG Sample § = 9333232

Sample ID : Boiler 3, Run 2C, Plask 22p

Sample Date : 02/09/9¢ Sample Priority : Normal

Parameter Units Results / Comments
Nitrogen Oxide ug 75

HEG Sample # : 9863233

Sample ID : Boiler 3, Run 3C, Flask 29p

Sample Date 3: 62/239/93 Sample Priority : Normal

Parameter ' Units Results / Comments

- — -y - —— o o — T — " T T A W 4 o v Y PER T N W R M S N T R S MR S AN GE S HE . e G o et W

Nitrogen Oxide ug 114

ENVIRONMENTAL GROUE iINC.




LABORATORY ANALYSIS REPORT

Mr. Bob Kerr Page 7

HARRISON RADIATOR Report Date : £2/21/96
P.O. Box B24 HEG Task # : 90020146
Dayton, OH 45481 HEG P/N, Acct: 285.011

HEG Sample # = 5903234

Sample ID : Boiler S, Run 3A, Flask 9P

Sample Date : $2/99/98 Sample Priority : Normal

Parameter Units Results / Comments
Nitrogen Oxide ug - 43

- —— = 3 3 3 3+ 1 11— j—3 = i A Sk

EEG Sample # : 3983235

Sample ID : Boiler 5, Run 2B, Flask 6P

Sample Date : 02/29/9@ Sample Priority : Normal

Parameter Units Results / Comments
Witrogen Oxide ug 33

HEG Sample $ : 9863236

Sample ID : Boiler 5, Run 2D, Flask 8p

Sample Date : 82/09/99 Sample Priority : Normal

Parameter Units Results / Comments
Nitrogen Oxide ug 34

Tt e e e e

HEG Sample ¥ : 96893237

Sample ID : Blank

Sample Date : 82/89/90 Sample Priority : Normal

Parameter Units Results / Comments
Nitrogen Oxide ug < 25

]rl Y
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LABORATORY ANALYSIS REPORT

Mr. Bobk Kerr Page 8
HARRISON RADIATOR Report Date : B2/21/98
P.C. Box 824 HEG Task # : 90028146
Dayton, OH 45481 HEG P/N, Acct: 285.0811
HEG Sample # : 9983238
Sample ID t Boiler 3, Run 2N, Flask 25P
Sample Date : 032/99/98 Sample Priority : Nommal
Parameter Units Regults / Comments
Nitrogen Oxide ug 72
k1321 -+ T - -] o e T T o ey~ 34 - =
HEG Sample § : 9883239
Sample ID :t Boiler 3, Run 3A, Flask 27pP
Sample Date : B2/09/98 Sample Priority : Normal
Parameter Units Results / Comments
Nitrogen 0Oxide ug 118
HEG Sample § : 9983248
Sample ID : Boiler 4, Run 3D, Flask 16H
Sample Date : #2/83/98 Sample Priority : Normal
Parameter Units Results / Comments
Nitrogen Oxide ug 59
et et~} —mm = == = =3 § 3 -4 T 3~5
HEG Sample # : 9063241
Sample ID : Boiler 4, Run 2C, Flask 12H
Sample Date : $82/89/98 Sample Priority : Normal
Parameter Units Results / Comments
Nitrogen Oxide ug 58

HAYDEN
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LABORATORY ANALYSIS REFORT

Mr. Boh Kerr Page
HARRISON RADIATOR Report
P.0. Box B24 HEG Ta

Dayton, OH 45441

9
Date
sk #

@2/21/98
9pE23146

HEG P/N, Acct: 285.41%

e T P L e e e b e E L ==

HEG Sample $
KRample ID

9993242
Boiler 3, Run 2A, Flask zdp

Sample Date 82/99/98 Sample Priority : Normal

Parameter Units Results / Comments
Nitrogen Oxide ug 13p

34§ 4 g =44 _$= b adenfd S~y et =g ]
HEG Sample § : 9983243

Sample ID : Boiler 4, Run 1A, Flask 1H

Sample Date : #2/89/98 Sample Priority : Rormal

Parameter Units Results / comments
Nitrogen Oxide ug 57

e e N T T e L T I I T N O S T S S s N S R T E R T N m T T e ey —
HEG Sample § : 9883244

Sample ID :+ Beiler 5, Run 1D, Flasgsk 4P

Sample Date : @2/09/99 Sample Priority : Normal

Parameter Units Results / Comments
Nitrogen Oxide ug 29

3t e = e = e Y -
HEG Sample # : 9083245

Sample ID ¢ Boiler 4, Rum 1D, Flask 4H

Sample Date : #2/89/9¢ Sample Priority : Normal

Parameter Units Results / Comments
Nitrogen Oxide ug 69




LABORATORY ANALYSIS REPORT

Mr. Bob Kerr rPage 19

HARRISON RADIATOR Report Date : 92/21/90
P.O. Box 824 HEG Task # : 9Qd20146
Dayton, OH 45462 HEG P/N, BAcct: 205.911

ey e ======S========T—-""—'===——“—""‘-‘—-‘-"'"——'====:===ﬁ -_——
HEG Sample § : 9963246

Sample ID : Boiler 5, Run 1B, Flask 2p

Sample Date : ©#2/09/98 Sample Priority : Normal

Parameter Units Results / Comments
Nitrogen Oxigde ug 44

R R O S S SN T S O N T e e — e = - 2 14— 1 -
HEG Sample $ : 9083247

Sample 1ID t Boiler 3, Run 3B, Flask 28p

Sample Date : 82/99/98 Sample Priority : Normal

Parameter Units Results / Comments

Nitrogen Oxide ug 21

E e —_—EEETmamn

e e 5} T TS

HEG Sample # : 9
Sample 1D ¢ EPA VIAL
Sample Date : Not Specified Sample Priority : Normal
Parameter Units Results / Comments
Nitrogen Oxide ng/dscm 346

17‘ d .1
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NOMENCLATURE AND DIMENSIONS

An = area of sampling nozzle, ft2

Ag = cross-sectional area of stack, ft2

Bws = proportion by volume of water vapor in gas stream, dimensionless
CER = condensible particulate emission rate, Ibvhr

CCst = concentration of condensible particulate in stack gas, grains/dsef
CCs2 = concentration of condensible particulate in stack gas, lb/dsef
CcO = percent carbon menoxide in stack gas by velume, dry basis, %
CD2 = percent carbon dioxide in stack gas by volume, dry basis, %

Cp = pitot tube coefficient, dimensionless

Cs1 = concentration of filterable particulate in stack gas, grains/dsef
Cs2 = conecentration of filterable particulate in stack gas, grains/dscf
Cs3 = concentration of filterable particulate in stack gas, grains/acf
dia = diameter of stack at measurement site, inches

ER = filterable particulate emission rate, Ib/hr

AH = average pressure drop across orifice, inches H20

%l = percent isokinetic sampling rate

Lp = post test leak rate, a3

L = length of sampling site ¢ross section, in,

Md = molecular weight of stack gas, dry basis, Ib/lb-mole

Mne = weight of condensible particulate, mg

‘Mnf = weight of filterable particulate, mg

Ms = molecular weight of stack gas, stack conditions, 1b/ib-mole

l"‘ﬁ'

ENVIRCINIAENTAL, GREOLP N




N2
Oz
Ap

Yap

Ps

Ts

Vie

i

]

NOMENCLATURE AND DIMENSIONS (CON'T)

percent nitrogen in stack gas by volume, dry basis, %
percent oxygen in stack gas by volume, dry basis, %
average velocity head of stack gas, inches H20

average square root of velocity head of stack gag, inches H2O
barometric pressure, inches Hg

absolute stack gas pressure, inches Hg

prosses charging rate, Ibv/hr

volumetric flow rate of stack gas, stack conditions, acfm
volumetric flow rate of stack gas, standard conditions, dsefm
elapsed time of test, winutes

average temperature of dry gas meter, °F

average stack temperature, OF

mass of water collected in impingers, g

volume of gas sampled measured by dry gas meter, ft3

volume of gas sampled corrected for leak rate, ft3

metered volume corrected to dry standard conditions, ft?
stack gas velocity, fps

width of sampling site cross section, in.

dry gas meter calibration factor, dimensionless

Note: Standard Conditions = 68 °F and 29.92 inches Hg.

Ei IWVIFIONMIE
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EXAMPLE CALCULATIONS

1. LEAKAGE CORRECTION FOR VOLUME METERED
Vme=Vm-(Lp-0.02)}9)

Ve = ft3

2. VOLUME METERED, STANDARD CONDITIONS ( 680F, 29.92 in. Hg )
(Pb #+(AH/136)

Vmstd=17.64{(Vme XY) (Tm +460)
Vmstd = dscf

3. VOLUME WATER VAPOR COLLECTED, STANDARD CONDITIONS
Vwstd = 0.04707 (Ve )
Vwstd= scf

4. PORPORTION OF WATER VAPOR, BY VOLUME
Vwstd

Bws = (Vwstd )+( Vmstd)
Bwg =

5. DRY MOLECULAR WEIGHT OF STACK GAS
Md=044(CO2)+032(02)+028(N2+CO)

Mg = Ib/Ib - mole

6. MOLECULAR WEIGHT OF STACK GAS, STACK CONDITIONS
Ms=Md(1-Bws)+ 18(Bws)

Ms = lbﬂb - mole

7. STACK GAS VELOCITY, AVERAGE
\/ ('Ts + 460)
Vg =8549 (Cp) (Jap) (Ps X Ms )
Vg = fps

8. VOLUMETRIC FLOW RATE, ACTUAL CONDITIONS
Qa=60( Vs X 5464 -03)( dia )2
Qa = acfm

9. VOLUMETRIC FLOW RATE, DRY STANDARD CONDITIONS
(Ps)
Qstd =17.64 (QsX 1-Bws) (Ts+460)
Qstd= dscfm




CALCULATIONS

CLIENT: HARRISON RADIATOR DATE: 2/8/90 RUNBI-R1

3. LEAKAGE CORRECTION FOR VOLUME METERED
Vme = 43.104 - (0.02 - 0.02 X 60)

Vme = 48.104 ft3

2. VOLUME METERED, STANDARD CONDITIONS ( 680F, 29.92 IN. Hg )
(29.39 )+(2.00/13.6)
Vmstd = 17.64 (43.104 )( 0.967) (60 + 460 }

Vmatd = 42.588 dsefl

3. VOLUME WATER VAPOR COLLECTED, STANDARD CONDITIONS
Vwstd = 0.04707 (187.0)

Vwstd = 8.802 scf

4. PROPORTION OF WATER VAPOR, BY VOLUME
8.802
Bws = (8.802 1+(42.683)

Bws =0.171

5. DRY MOLECULAR WEIGHT OF STACK GAS
Md =044 (7.5)+0.32(1.9) + 0.28 (80.60)

Md = 29.28 lb/lb - mole

6. MOLECULAR WEIGHT OF STACK GAS, STACK CONDITIONS
Ms=29.28 (1-0.171 )+ 18 (0.171 )

Ms =27.34 1b/lb - mole

7. STACK GAS VELOCITY, AVERAGE
_ (3812 + 460)
Vg =8549 (0.84} (0.577) (29.37 X 27.34)

Vg =40.6 fps

ENVARSONMERNTAL SHTII G,




CALCULATIONS (CONT.) |
CLIENT: HARRISON RADIATOR ~ DATE: 2/8/90 RUN:B3-R1

8. VOLUMETRIC FLOW RATE, ACTUAL CONDITIONS, ACFM
Qa = 60 ( 40.8 X 5.454 E -03X 73.000 )2
Qa = 70,801 acfm

9. VOLUMETRIC FLOW RATE, DRY STANDARD CONDITIONS, DSCFM
(28.37)
Qstd = 17.64 (70,801 X 1- 0.171) {312 + 480 )
Qstd = 39,374 dscfm

EPJY
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CALCULATIONS

CLIENT: HARRISON RADIATOR DATE: 2/8/90 RUN:B3-R2

1. LEAKAGE CORRECTION FOR VOLUME METERED
Ve = 41,177 - (0.02 - 0.02 )( 60 )

Ve = 41.177 i3

2. VOLUME METERED, STANDARD CONDITIONS ( 68°F, 29.92 IN. Hg )
( 29.39 )+( 2.00/13.6)
Vmstd = 17.64 (41.177 X 0.967) (56 + 460 )

Vmstd = 40.207 dscf

3. VOLUME WATER VAPOR COLLECTED, STANDARD CONDITIONS
Vwstd = 0.04707 ( 178.1)

Vwstd = 8,383 scf

4. PROPORTION OF WATER VAPOR, BY VOLUME
8.383
Bws= (8.8 W{(40.207 )

Bws =0.173

5. DRY MOLECULAR WEIGHT OF STACK GAS
Md =0.44(8.8)+0.32(2.7) +0.28 (88.50)

Md = 29.52 1b/1b - mole

6. MOLECULAR WEIGHT OF STACK GAS, STACK CONDITIONS
Ms =29.52(1-0.173 ) + 18 (0.178 )

Ms = 27.53 1b/lb - mole

7. STACK GAS VELOCITY, AVERAGE
(328 +460)
Vs =8549 (0.84) (0.547) 29.37 X 27,53 )

Vs = 88.7 fps

RO AS N AL, (et Il




CALCULATIONS (CONT.)
CLIENT: HARRISON RADIATOR DATE: 2/8/%0 RUN:B3-R2

8. VOLUMETRIC FLOW RATE, ACTUAL CONDITIONS, ACFM
Qa=60(38.7 X 5454 E 03)(73.000)2
Qa = 67,487 acfm

9. VOLUMETRIC FLOW RATE, DRf STANDARD CONDITIONS, DSCFM
(29.37)
Qstd = 1764(67487 X1- 0173} {328 +460)
Qstd = 36,808 dscfim

= NMVAROMMETN I TAL, GROIUE, NG,




CALCULATIONS

CLIENT: HARRISON RADIATOR. DATE: 2/8/90 RUN:B3-R3

" 1. LEAKAGE CORRECTION FOR VOLUME METERED
Vme = 42,449 - (0.02 -0.02 X 60 )

Vme = 42.449 3

2. VOLUME METERED, STANDARD CONDITIONS ( 68OF, 29.92 IN. Hg )
(29.39 +{ 2.00/13.6)
Vmstd = 17.64 (42.449 X 0.967) {63 +460 )

Vmstd = 40.894 dscf

3. VOLUME WATER VAPOR COLLECTED, STANDARD CONDITIONS
Vwstd = 0.04707 ( 180.9 )

Vwstd = 8.515 scf

4. PROPORTION OF WATER VAPOR, BY VOLUME
8,515
Bws= (8.515 )+ 40.894

Bws = 0.172

5. DRY MOLECULAR WEIGHT OF STACK GAS
Md=0.44(8.5)+0.32(2.1)+0.28 (89.40)

Md = 29.44 1b/b - mole

6. MOLECULAR WEIGHT OF STACK GAS, STACK CONDITIONS
Ms=29.44(1-0.172)+ 18 (0.172 )

Ms =27.47 1b/lb - mole

7. STACK GAS VELOCITY, AVERAGE

€ 329 + 460)
Va=8549 (0.84) (0.575) 29.37 ( 2747)

Vs = 40.8 fps

ENVIBOINMEN TAL (SRS INC,




CALCULATIONS (CONT.)
CLIENT: HARRISON RADIATOR DATE: 2/8/90 RUN:B3-R3

8. VOLUMETRIC FLOW RATE, ACTUAL CONDITIONS, ACFM
Qa =60 ( 40.8 ¥ 5.454 E -03X 73.000 )2
Qa = 71,150 acfm

9. VOLUMETRIC FLOW RATE, DRY STANDARD CONDITIONS, DSCFM
(29.87)
Qstd = 17.64 (71,150)( 1-0.172) ™ ( 329+ 460)
Qstd = 88,667 dscfm

CNVIHONMENTAL GO0 1C.,




CALCULATIONS
CLIENT: HARRISON RADIATOR DATE: 2/6/90 RUN: B4-R1

1. LEAKAGE CORRECTION FOR VOLUME METERED
Ve = 41,986 - (0.02-0.02 X 60)

Vme = 41.968 i3

2. VOLUME METERED, STANDARD CONDITIONS ( 68°F, 29.92 IN. Hg )
(29.51 )+( 2.00/13.6)
Vmstd = 17.64 (41.966) {0.967) {00 + 460 )

Vmstd= 41,628 dscf

(o]

. VOLUME WATER VAPOR COLLECTED, STANDARD CONDITIONS
Vwstd = 0.04707 ( 176.0 )

Vwatd = 8.284 scf

4, PROPORTION OF WATER VAPOR, BY VOLUME

— 8284
Bws =(8.284 }+(41.628 )
Bws =0.166

5. DRY MOLECULAR WEIGHT OF STACK GAS
Md = 044 (9.7) +0.32 (4.5 ) + 0.28 (85.80)

M4 = 29.73 Ib/Ib - mole

6. MOLECULAR WEIGHT OF STACK GAS, STACK CONDITIONS
Ms =29.73 (1-0.166) + 18 (0.166)
Mg = 27.78 1b/lb - mole

7. STACK GAS VELOCITY, AVERAGE

(370 + 460)
Vs =85.49 (0.84) (0.300) \V(29.50 X 27.78)

VS = 21.7 fpS

ENVIRONMENTAL GROWJE Jvi.




CALCULATIONS (CON'T)
RUN # B4-R1

8. VOLUMETRIC FLOW RATE, ACTUAIL CONDITIONS, ACFM
Qa =60 (21,7 ) ( 5.454 E -03) ( '77.000 )2

Qs = 42,102 acfm
9. VOLUMETRIC FLOW RATE, DRY STANDARD CONDITIONS, DSCFM

—~{(2950) |
Qstd = 17.64 (42,102)(1-0.166) | (870 + 460)
Qstd = 22,015 dscfm

1T‘ b » i
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CALCULATIONS
CLIENT: HARRISON RADIATOR DATE: 26/90 RUN: B4-R2

1. LEARAGE CORRECTION FOR VOLUME METERED
Vme = 42.609 - (0.02 - 0.02 }(60)

Vime = 42.609 i3

2. VOLUME METERED, STANDARD CONDITIONS ( 63°F, 29.92 IN. Hg )
(290.561 +(2.00/13.6)
Vmstd = 17.64 (42.609) (0.967) (6l + 460 )

Vmstd= 41.458 dscf

8. VOLUME WATER VAPOR COLLECTED, STANDARD CONDITIONS
Vwstd = 0.04707 (178.2)

Vwstd = 8.388 scf

4. PROPORTION OF WATER VAPOR, BY VOLUME

— B388
Bws = ( 8.388 }+(41.453)
Bws =0.168

5. DRY MOLECULAR WEIGHT OF STACK GAS
Md=044(9.7)+0.32(3.2) + 0.28 (87.10)

Md = 29.68 1b/1b - mole

6. MOLECULAR WEIGHT OF STACK GAS, STACK CONDITIONS
Ms=29.68 (1-0.168) + 18(0.168)
Mg = 27.72 1b/1b - mole

7. STACK GAS VELOCITY, AVERAGE
27 +
Vs =8549 (0.84) (0.359) V(29.50 X 27.72)
Vs =253 fps

EMNVIRCINMEN TAL (S0P N




CALCULATIONS (CON'T)
RUN # B4-R2

8. VOLUMETRIC FLOW RATE, ACTUAL CONDITIONS, ACFM
Qa =60 (25.3 ) (5454 E -03) { 77.000 )2

Qg = 49,087 acfin

9. VOLUMETRIC FLOW RATE, DRY STANDARD CONDITIONS, DSCFM

Qstd = 17.64 (49,087)( 1-0.188) | (827 + 460)
Qstd = 27,004 dscfim

"‘V Il A
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CALCULATIONS
CLIENT: HARRISON RADIATOR DATE: 2/680 RUN: B4-R3

1. LEAKAGE CORRECTION FOR VOLUME METERED
Vinc=42.384 - (0.02-0.02 X 60)

Ve = 42.884 £i3

2. VOLUME METERED, STANDARD CONDITIONS ( 68°F, 29.92 IN. Hg )
(29.51 )+(2.00/13.6)
Vmstd = 17.64 (42.334) (0.967) (o8 +460)

Vmstd= 41.844 dscf

3. VOLUME WATER VAPOR COLLECTED, STANDARD CONDITIONS
Vwstd = 0.04707 ( 178.7)

Vwstd = 8.411 scf

4. PROPORTION OF WATER VAPOR, BY VOLUME
' 8411

Bws =(8.411 )+(41.344 )
Bws = 0.169

5. DRY MOLECULAR WEIGHT OF STACK GAS
Md =0.44 (9.7) + 0.32 ( 8.0 ) + 0.28 (87.30)

Md = 29.67 1b/1b - mole

6. MOLECULAR WEIGHT OF STACK GAS, STACK CONDITIONS
Ms = 29,67 (1- 0.169 ) + 18 ( 0,169 )

Mg = 27.70 1b/lb - mole

7. STACK GAS VELOCITY, AVERAGE

Vs =85.49 (0.84) (0.871) V(29.50 X 27.70)

Vg = 26.1 fps

ENVIRCHNMET Y
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CALCULATIONS (CON'T}
RUN # B4-R3

8. VOLUMETRIC FLOW RATE, ACTUAL CONDITIONS, ACFM
Qa =60 (26.1) (5.454 E -03) ('77.000 )2

Qy = 50,639 acfim
9. VOLUMETRIC FLOW RATE, DR[ STANDARD CONDITIONS, DSCFM

Qstd = 17.64 (50,639 )( 1-0.169)
Qstd = 27,896 dscfin

(325 + 460 )




CALCULATIONS (CON'T)
RUN # B4-R3

8. VOLUMETRIC FLOW RATE, ACTUAL CONDITIONS, ACFM
Qa =60(26.1)(5.454 E -03) ('77.000 2

Qg = 50,639 acfim
8. VOLUMETRIC FLOW RATE, DRY STANDARD CONDITIONS, DSCFM

—{(2950) |
Qstd = 17.64 (50,639)(1-0.169) | (325+460) |
Qstd = 27,896 dscfm




CALCULATIONS

CLIENT: HARRISON RADIATOR DATE: 2/7/80 RUN:B5-R1

1. LEAKAGE CORRECTION FOR VOLUME METERED
Vine = 48.559 - ( 0.02 - 0.02 X 60)

Ve = 48.559 ft3

2. VOLUME METERED, STANDARD CONDITIONS ( 68°F, 29.92 IN. Hg )
(20.54 }+(2.00/13.6)
Vmstd = 17.64 ( 43.559 ) 0.967) { 57 +460)

Vmstd = 42.6686 dscf

3. VOLUME WATER VAPOR COLLECTED, STANDARD CONDITIONS
Vwstd = 0.04707 ( 139.8)

Vwstd = 6.571 scf

4. PROPORTION OF WATER VAPOR, BY VOLUME
. 6.571
Bws = { 6.571 {42,666 )

Bws = 0.133

5. DRY MOLECULAR WEIGHT OF STACK GAS
Md =0.44(10.0)+ 0.32 (2.2) + 0.28 (87.80)

Md = 29.89 Ib/lb - mole

6. MOLECULAR WEIGHT OF STACK GAS, STACK CONDITIONS
Ms =2969(1-0.133)+18(0.133)

Mg = 28.13 1b/1b - mole

7. STACK GAS VELOCITY, AVERAGE

{ 368 + 460)
Vs=8549 (0.84) (0.288) {29.58 )(28.13)

Vs = 20.6 fps




CALCULATIONS (CONT.)
CLIENT; HARRISON RADIATOR DATE: 2/7/90 RUNEBS5-R1

8. VOLUMETRIC FLOW RATE, ACTUAL CONDITIONS, ACFM
Qa = 60 ( 208 X 5.454 E -03X '77.000 )2
Qa = 39,968 acfm

9. VOLUMETRIC FLOW RATE, DRY STANDARD CONDITIONS, DSCFM
(29.53)
Qstd = 17.64 (39,968 X 1-0.133) ~ (368 +460)
Qstd = 21,792 dscfm :
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CALCULATIONS

CLIENT: HARRISON RADIATOR DATE: 2/7/90 RUN:BG6-R2

1. LEAKAGE CORRECTION FOR VOLUME METERED
Vme =42.847 - (0.02-0.02 X 60)

Vme = 42.847 ft3
2. VOLUME METERED, STANDARD CONDITIONS ( 680F, 29.92 IN. Hg )
(29,54 }4(2.00/13.8)
Vinstd = 17.64 ( 42.847 X 6.967) (64 + 460 )

Vmstd = 41.408 dscf

3. VOLUME WATER VAPOR COLLECTED, STANDARD CONDITIONS
Vwstd =0.04707 ( 127.9) _

Vwstd = 6.020 scf

4. PROPORTION OF WATER VAPOR, BY VOLUME
6.020
Bws= (6.020)4+(41.408)

Bws =0.127

5. DRY MOLECULAR WEIGHT OF STACK GAS
Md =044 (10.7 )+ 0.32( 2.3 } + 0.28 (87.00)

Md = 29.80 lv/1b - mole

6. MOLECULAR WEIGHT OF STACK GAS, STACK CONDITIONS
Ms =29.80 (1 -0.127 ) + 18 (0,127)

Ms = 28.31 Ib/lb - mole

7. STACK GAS VELOCITY, AVERAGE
(366 + 480
Vs=8549 (0.84) (0.284) (29.563)(28.31)

Vs =20.8 fps




CALCULATIONS (CONT.)
CLIENT: HARRISON RADIATOR DATE: 2/7/90 RUN:B5-R2

8. VOLUMETRIC FLOW RATE, ACTUAL CONDITIONS, ACFM
Qa = 60 ( 20.8 X 5.454 E -03X 77.000 )2
Qa = 39,386 acfm

9, VOLUMETRIC FLOW RATE, DRY STANDARD CONDITIONS, DSCFM
(29.68)
Qstd = 17.64 (39,386 X 1 - 0,127} ~ (368 +460)
Qstd = 21,689 dscfm
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CALCULATIONS

CLIENT: HARRISON RADIATOR DATE: 2/7/90 RUNB5-R3

1. LEAKAGE CORRECTION FOR VOLUME METERED
Vme =44.195-(0.02-0.02 X 60) -

Vime = 44.195 fi3

2. VOLUME METERED, STANDARD CONDITIONS ( 680F, 29.92 IN. Hg )

( 29.54 )+(2.00/13.6)
Vmstd = 17.64 ( 44.196 X 0.967) (67 + 460 )

Vmstd = 42.467 dscf

3. VOLUME WATER VAPOR COLLECTED, STANDARD CONDITIONS
Vwstd = 0.04707 (133.9)

Vwstd = 6.308 scf

4. PROPORTION OF WATER VAPOR, BY VOLUME
6.303
Bws = (6.303 H+(42.467)

Bws = 0.129

5. DRY MOLECULAR WEIGHT OF STACK GAS
Md=0.44(10.4)+ 032(2.2)+0.28 (87.40)

Md =29.75 tb/lb - mole

6. MOLECULAR WEIGHT OF STACK GAS, STACK CONDITIONS
Ms=2995(1-0.129 )+ 18 (0,129 ) '

Ms = 28.23 1b/lb - mole

7. STACRK GAS VELOCITY, AVERAGE
( 368 + 460)
Vs =85.49 (0.84) (0.291) (29.53 X 28.23)

Vg = 20.8 fps

e O e ———
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CALCULATIONS (CONT.)
CLIENT: HARRISON RADIATOR DATE: 277/90 RUN:B5-R3

8. VOLUMETRIC FLOW RATE, ACTUAL CONDITIONS, ACFM
Qa = 60 ( 20.8 X 5.454 E -03X 77.000 2
Qa = 40,356 acfm

9. VOLUMETRIC FLOW RATE, DRY STANDARD CONDITIONS, DSCFM
(29.83)
Qstd = 17.64 (40,356 X 1- 0.129) ~ (388 +460)
Qstd = 22,111 dscfm
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C1

ER

ER1

HVo

Pr
Py
Qstd
Tf
Ti
\%3

Vse

L

METHOD 7 NOMENCLATURE

cancentration of NOx in stack gas, Ib/dsef
concentration of WOx in stack gas, ppm
density of #2 heating oil, WGal

mass emission rate of NOx, Ibvhr

mass emission rate of NOx, IWMM Btu (GAS)
mass emnission rate of NOx, Jo/MM Btu {OIL)

feed rate, gas, KSCF/Hr
feed rate, oil, Gal/Hr
heat value of natural gas, Btw'SCF

heat value of #2 heating oil, Btwlb

masy of NOy as NO2 in sample, ug

final absolute pressure of flagk, mm Hg
initial absclute pressure of fiask, mm Hg
volumetric flow rate of stack gas, dsefm
final temperature of flask, °C

initial temperature of flask, “C
calibreted volume of flask and valve, ml

sample volume at standard conditions, ml

l',‘ A .‘ A
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NOx EMISSION CALCULATIONS

1. SAMPLE VOLUME, ml

Vse = (0.3858) * (V£-25) * (Pt /(Tf +273)) - (Pi/ (Ti + 273)))

Vsc= ml

2. NOX CONCENTRATION IN SAMPLE, ib-NOX/dscf

C=6.243 E-05*{m/Vse)

C= b-NOX/dscf

3. NOX CONCENTRATION IN SAMPLE, ppm

C1=({0.5245 * m) / Vgo) * 1000

Ci= ppm

4. MASS EMISSION RATE, Ib-NOX/hr

ER= C * Qstd *60

ER = 1b-NOX/hr

5. MASS EMISSION RATE, 1b-NOX/MM Btu (GAS)
ER) = (ER)/ [(Fg) X (1000} X (HVg) /(1,000,000)]

ER! = |b- NOX/ MM Btu

6. MASS EMISSION RATE, Ib-NOX/MM Rtu (OIL)
ER2 = (ER}/ [(Fo) X (D) X (HVo)/(1,800,000)]

* ER2 = lb- NOX/ MM Btu

lr‘ A .1
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METHOD 7A DETERMINATION OF NITROGEN OXIDE EMISSIONS

CALCULATIONS

CLIENT: HARRISON RADIATOR RUN: B3-R1A DATE: 2/8/80

1. SAMPLE VOLUME, ml

Vac (0.3858) X [(2187) - (251 X {[(722.5) + (168 + 273} - [(385) + (83 + 273}]}

Vse

1868 ml

2. NOx CONCENTRATION IN SAMPLE, 1b-NOx/dscf

C

6.243 E-05 X [(52) + (1868))

C 1.74E-08 Ib-NOx/dscf

8. NOx CONCENTRATION IN SAMPLE, ppm

C1

{(0.6245) X (5Z)] + (1868) X 1000

C1 14.6 ppm

4. MASS EMISSION RATE, Ib-NOx/hr

ER

(1.74E-06) X (38874 )X (60)

ER

4.1 1b-NOx/hr

5. MASS EMISSION RATE, Ib-NOx/MM Btu (GAS)

ERt

(4.1) /{(220.85) X (1000) X (1022} / (1,000,000 }i

ERy

1.76E-02 1b-NOx/MM Biu

EMNVIROMMENTAL GO i




METHOD 7A DETERMINATION OF NITROGEN OXIDE EMISSIONS
CALCULATIONS

CLIENT: HARRISON RADIATOR RUN: B3-R1B DATE: 2/8/90

1. SAMPLE YOLUME, ml

Vse (0.3858) X [(2078) - (25)] X {[(884.5) + (16.3 + 273)] - {(58.5) + (9.1 + 273)])

Vse 1582 mi

2. NOx CONCENTRATION IN SAMPLE, 1b-NOx/dscf

c

6.243 E-05 X [(70) + (1582)]
C

2.76E-08 1h-NOx/dscf

3. NOx CONCENTRATION IN SAMPLE, ppm

C1

{((0.5245) X (70)] + (1582)) X 1000

€1 28.2 ppm

4. MASS EMISSION RATE, Ib-NOgx/hr

ER

1i

(2.76E-08) X (89374 )X (60)
ER

8.5 1b-NOx/hr

5. MASS EMISSION RATE, 1b-NOx/MM Btu (GAS)

ER1

(8.5) /[£229.85) X (1000) X (1022)/ (1,000,000 )]

ER1 2.78E-02 1b-NOx/MM Btu




METHOD 7A DETERMINATION OF NITROGEN OXIDE EMISSIONS
CALCULATIONS

CLIENT: HARRISON RADIATOR RUN: B3-RIC DATE: 2/8/30

1. SAMPLE VOLUME, ml

Vsac

1}

(0.3858) X [(2118) -(25)] X (((886.5) + (185 + 273)] - [{56.6) + (8.3 + 273)]}

Vse

1732 ml

2, NOx CONCENTRATION IN SAMPLE, 1b-NOx/dscf

c 6.243 E-06 X [(70) + (1782)]

n

c 2.62E-06 1b-NOx/dscf

3. NOx CONCENTRATION IN SAMPLE, ppm

C1

{[(0.6245) X {T0)] + (1732} X 1000

C1

11

21.2 ppm

4. MASS EMISSION RATE, Ib-NOg/hr

ER

(252E-06) X (89374) X (60)

i}

ER 6.0 1b-NOx/hr

5. MASS EMISSION RATE, 1b-NOx/MM Btu (GAS}

ER1

(6.0) /[(229.35) X (1000} X (1022} / (1,000,000 )

ERL

2.54E-02 Ib-NOx/MM Etu




METHOD 7A DETERMINATION OF NITROGEN OXIDE EMISSIONS

CALCULATIONS

CLIENT: BARRISON RADIATOR RUN: B3-R1D DATE: 2/8/90

1. SAMPLE VOLUME, ml

Vsc

(0.3858) X [(2196; - (25)] X {[(718.5) + (205 + 273)] - [(58.5) + (127 + 2731}

Vsc 1885 ml

H

2. NOx CONCENTRATION IN SAMPLE, 1h-NOx/dscf

Cc

6.243 E-05 X [(72) + (1885)]

Cc 2.38E-08 lo-NOx/dscf

3. NOx CONCENTRATION IN SAMPLE, ppr

Ci

- {[{0.5245) X (72)] + (1885)} X 1000

Ci 20.0 ppm

4. MASS EMISSION RATE, 1b-NOx/hr

ER

(238E-06) X (38374)X (60
ER

5.8 1b-NOyxhr

§. MASS EMISSION RATE, 1b-NOx/MM Btu (GAS)

ER1

(5.6) /[(228.35) X (1000) X (1022} / (1,000,000 )}

ER1 2.40E-02 1b-NOx/MM Btu

CMVIRDNMENTAL SN IR
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METHOD 7A DETERMINATION OF NITROGEN OXIDE EMISSIONS

CALCULATIONS

CLIENT: HARRISON RADIATOR RUN: BS-R2A DATE: 2/8/90

1. SAMPLE VOLUME, ml}

Vse (0.3858) X [(2110} -(28)] X ({(740.5) + (18.8 + 273)) - [(58.5) + (15.8 + 273)}

Vse 1885 ml

2, NOx CONCENTRATION IN SAMPLE, 1b-NOx/dscf

C 6243 E-05 X ((130) + (1885)]

C

It

4.30E-06 Ib-NOx/dscfl

8. NOx CONCENTRATION IN SAMPLE, ppm

Ct

i

{[{0.56245) X (130)) + (1885) X 1000

C1

1

38.2 ppm

4. MASS EMISSION RATE, 1b-NOx/hr

ER (4.30E-06) X (36808)X (60)

ER 9.5 b-NOx/hr

)

5. MASS EMISSION RATE, 1b-NOx/MM Biu (GAS)

ER;

{9.5) /[(229.09) X (1000) X (1022} / (1,000,000 )}

ER:

4.06E-02 |b-NOx/MM Biu

E-NAAROINMEINTAL
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METHOD 7A DETERMINATION OF NITROGEN OXIDE EMISSIONS
CALCULATIONS
CLIENT: HARRISON RADIATOR RUN: B3-R2B DATE: 2/8/80

1. SAMPLE VOLUME, m}

Vae f0.3858) X [(2064) - (25)] X {[(740.5) + (18.7+273)] - [(56.5) + (15 + 273)])

i

Vse 1843 ml

il

2. NOx CONCENTRATION IN SAMPLE, 1b-NOx/dscf

C

It

6.243E-05 X [(84) + (1843
Cc

2,17E-06 1h-NOx/dscf

3. NOx CONCENTRATION IN SAMPLE, ppm

Ci {[(0.5245) X (64)] + (1848) X 1000

C1

18.2 ppm

4. MASS EMISSION RATE, Ib-NOy/hr

f

ER (2.17E-08) X (38808)X (60)

ER

I

4.8 1b-NOx/'hr

8. MASS EMISSION RATE, Ib-NOx/MM Btu  (GAS)

ER1 (4.8} /[(229.09} X (1000) X (1022) /(1,000,000 )]

n

ER1

2.06E-02 1b-NOx/MM Btu

LN ¥
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METHOD 7A DETERMINATION OF NITROGEN OXIDE EMISSIONS

CALCULATIONS

CLIENT: HARRISON RADIATOR RUN:B3-R2C DATE: 2/8/30

1. SAMPLE VOLUME, ml

Vse (0.3858) X [(2124) - {25)] X [[{740.5) + (18.8 + 273)] - [(565) + (15.1 + 273}])

It

Vse

]

1898 mi

2. NOx CONCENTRATION IN SAMPLE, 1b-NOx/dscf

C

6.243 E-05 X [(75) + (1898)]

C 2.47TE-08 1h-NOx/dscf

f

3. NOx CONCENTRATION IN SAMPLE, ppm

C: ([0.5245) X (75)] + (1898)) X 1000

5] = 20,7 ppm

4, MASS EMISSION RATE, Ib-NOx/hr

ER (247E-06) X (36808} X (560}

i

ER

n

5.4 Ib-NOx/hr

5. MASS EMISSION RATE, Ib-NOx/MM Btu (GAS)

ER1 (54) /[(229.09) X (1000) X (1022) / (1,000,000 )}

ER1

2.33E-02 [b-NOx/MM Btu

RAYDEN
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METHOD 7A DETERMINATION OF NITROGEN OXIDE EMISSIONS

CALCULATIONS

CLIENT: HARRISON RADIATOR RUN: B3-R2D DATE: 2/8/80

1. SAMPLE VOLUME, ml

Vse (0.3858) X [(2120) - (25)] X ([(7325) + (188 +273)] - [(565) + (14.5 + 273)}

Vac

1871 ml

2. NOx CONCENTRATION IN SAMPLE, Ib-NOx/dscf

C 6.243 E-05 X [(72) + (1871)]

n

c 2.40E-06 1b-NOx/dscf

fl

8. NOx CONCENTRATION IN SAMFLE, ppm

C1 {{0.5245) X (72) + (i871)) X 1000

C1 202 ppm

4. MASS EMISSION RATE, ib-NOx/hr

ER

[}

{240E-06) X (36808)X (60)

ER

I

5.3 1b-NOx/hr

5. MASS EMISSION RATE, Ib-NOx/MM Btu  {GAS)

ER1 (8.8) /[(229.08) X (1000) X (1022) / (1,000,000 )]

ER1 2.27E-02 Ib-NOx/MM Btu




METHOD 7A DETERMINATION OF NITROGEN OXIDE EMISSIONS
CALCULATIONS
CLIENT: HARRISON RADIATOR RUN: B3-R3A DATE: 2/8/80

1. SAMPLE VOLUME, m)

Vse (0.3858) X ((2097) -(25)) X ([(702.5) + (17.1+273)] - [(56.5) + (15.8 + 27301

Vse 1779 ml

1)

2, NOx CONCENTRATION IN SAMPLE, 1b-NQOx/dscf

6.243 E-05 X ({110} + (1779}

P
it

3.88E-06 1h-NOx/dscf

3. NOx CONCENTRATION IN SAMPLE, ppm

C1

{[(0.6246) X (110)] + (1778) X 1000

C1

"

324 ppm

4. MASS EMISSION RATE, 1b-NOx/hr

ER (3.86E-06) X (38687)X (60)

ER 8.0 1b-NOx/hr

5. MASS EMISSION RATE, 1b-NOx/MM Btu  (GAS)

ERj (8.0} /[(228.38) X (1000} X (1022} { (1,000,000 )]

]

ER: 3.82E-02 Ib-NOwMM Btu

H
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METEBOD 7A DETERMINATION OF NITROGEN OXIDE EMISSIONS

CALCULATIONS
CLIENT: HARRISON RADIATOR RUN:B3-R3B DATE: 2/8/30
1. SAMPLE VOLUME, ml
Vae = (0.3858) X [(2097) - (25)] X ([(7405) + (174 + 273)] - (56.5) + (15.1 + 273)

Vee = 1827 ml

2. NOx CONCENTRATION IN SAMPLE, 1b-NOx/dscf

¢ 6,243 E-05 X ((96) + (1827))

1]

c 3.28E-08 1b-NOx/dscf

n

3. NOx CONCENTRATION IN SAMPLE, ppm

C1 {l{0.5245) X (96)] + (1827} X 1000

<1 278 ppm

4. MASS EMISSION RATE, 1b-NOx/hr

ER

(3.2BE-08) X (38867)X (60}

ER 7.8 1b-NOx/hr

5. MASS EMISSION RATE, Ib-NOx/MM Btu  (GAS)

I

ER} (7.8) /[(229.38) X (1000} X (2022} / (1,000,000 )]

ERy

n

3.25E-02 1b-NOx/MM Btu




METHOD 7A DETERMINATION OF NITROGEN OXIDE EMISSIONS

CALCULATIONS

CLIENT: HARRISON RADIATOR RUN: B3-R3C DATE: 2/8/90

1. SAMPLE VOLUME, m!

Vsc (0,3858) X (2117 - (25)] X {{(730.5) + (17.7+ 273)] - [(56.5) + (181 + 273)])

I

Vse

"

1870 ml

2. NOx CONCENTRATION IN SAMPLE, 1b-NOx/dscf

C

6.243 E-05 X [(110} + (18703

C 8.67E-08 1b-NOx/dscf

3. NOx CONCENTRATION IN SAMPLE, ppm

C1 {[(0.5245) X (110)] + (1870) X 1000

1 308 ppm

4. MASS EMISSION RATE, 1b-NOx/hr

ER

(3.67E-08) X (38667)X (60)
ER

8.5 Ib-NOx/hr

5. MASS EMISSION RATE, 1b-NOx/MM Btu (GAS}

ER1

{8.5) /[(229.38) X (1000) X (1022} / (1,000,000 }]

ERz

it

3.63E-02 1b-NOx/MM Btu




METHOD 7A DETERMINATION OF NITROGEN OXIDE EMISSIONS

CALCULATIONS

CLIENT: RARRISON RADIATOR RUN: B$-R3D DATE: 2/8/80

1. SAMPLE VOLUME, mt

Ve (0.3858) X ((2118) -(25)) X {[(740.5) + (17.6 + 273}] - [(58.5) + (17 + 273)]

Vac 18900 m!

2. NOx CONCENTRATION IN SAMPLE, 1b-NOx/dscf

C

n

6243 E-05 X (150} + (1800)]

c 4.93E-06 b-NOx/dsef

3. NOx CONCENTRATION IN SAMPLE, ppm

G

{[(0.5245) X (150)) + (1900)} X 1000

Ci 41.4 ppm '

L]

4. MASS EMISSION RATE, Ib-NOx/hr

ER {4.93E-08) X (38667)X (60)

f

ER 11.4 Jb-NOx/hr

5. MASS EMISSION RATE, 1b-NOx/MM Btu  (GAS)

ER1

1

(114) /[(229.38) X (1000) X (1022) / (1,000,000 1)

ER: 4.88E-02 1b-NOx/MM Btu
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METHOD 7A DETERMINATION OF NITROGEN OXIDE EMISSIONS

CALCULATIONS

CLIENT: HARRISON RADIATOR RUN: B4-R1A DATE: 2/6/90

1, SAMPLE VOLUME, ml

Vsc (0.3858) X [(2073) - (25)] X ([(7405) + (18.9 +273)) - [(59.5) + (93 + 273)]}

Vse 1831 ml

2. NOx CONCENTRATION IN SAMPLE, 1b-NOx/dscf

c 6.243 E-05 X [(67) + (1881)]

C = 1.94E-06 b-NOx/dsef

3. NOx CONCENTRATION IN SAMPLE, ppm

C1 (((0.5245) X (57)) + (1831)} X 1000

Gy 16.8 ppm

4. MASS EMISSION RATE, 1b-NOg/hr

ER (1.84E-06) X (22015) X (60}

ER 2.6 1b-NOx/hr

5. MASS EMISSION RATE, 1b-NOx/MM Btu  (GAS)

ER1 (2.8) /[(124.2) X (1000) X (1022) /(1,000,000 )}

It

ER1 2.02E-02 1b-NOx™MM Btu
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METBOD 7A DETERMINATION OF NITROGEN OXIDE EMISSIONS

CALCULATIONS

CLIENT: HARRISON RADIATOR RUN: B4-B1B DATE: 2/6/80

1. SAMPLE VOLUME, ml

Vse

It

(0.3858) X [(2042) - (25 X {(740.5) + (20 +273)] - [(59.5) + (11.1 + 273})}

Vse 1804 ml

2. NOx CONCENTRATION IN SAMPLE, 1b-NOx/dscf

C

il

6.243 E-05 X [(58) + (1804)]

C 2.01E-06 1b-NOx/dsef

3. NOx CONCENTRATION IN SAMPLE, ppm

C1

{[{0.5245) X (58)] + (1804) X 1000

Gt

16.9 ppm

4, MASS EMISSION RATE, 1b-NQOy/hr

ER (2.01E-06) X (22015)X (60)

ER

2.7 1b-NOx/hr

5. MASS EMISSION RATE, 1b-NOx/MDM Btu  (GAS)

ERy

u

(2.7) 7/ [(124.2) X (1000} X (1022} /(1,000,000 )]

ER1 2.09E-02 Ib-NCx/MM Btu

II. v .ﬁ L 1
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METHOD 7A DETERMINATION OF NITROGEN OXIDE EMISSIONS

CALCULATIONS

CLIENT: HARRISON RADIATOR RUN: B4-R1C DATE: 2/6/90

1. SAMPLE VOLUME, m!

Vse

(0.3858) X [(2090) - (25)] X ((T405) + (19.2+273)] - [(595) + (109 + 273)))

Vse 1852 ml

2. NOx CONCENTRATION IN SAMPLE, Ib-NOx/dscf

C 6243 E-05 X ((69) + (1852)]

18

c 2.33E-08 1h-NOx/dscf

"

3. NOx CONCENTRATION IN SAMPLE, ppm

n

C1 fi(0.5245) X (69)) + (1852)) X 1000

C1 19.5 ppm

4. MASS EMISSION RATE, 1b-NOx/hr

ER

(2.33E-06) X (22015)X (60)

ER 3.1 }b-NOx/hr

5. MASS EMISSION RATE, 1b-NOg/MM Bta  (GAS)

I}

ER1 (8.1} /[(124.2) X (1000) X (1022} / (1,000,000 ))

ER1

2.42E-02 ]b-NOx/MM Btu
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METHOD 7A DETERMINATION OF NITROGEN OXIDE EMISSIONS

CALCULATIONS

CLIENT: HARRISON RADIATOR RUN: B4-R1D DATE: 2/6/90

1. SAMPLE VOLUME, m!

Vse (0.3858) X ((2042) - (25)] X ({(740.5) + (195 +273)] - [(59.5) + (10.6 + 273)]}

[}

Vse 1807 ml

2. NOx CONCENTRATION IN SAMPLE, 1b-NOx/dscf

c 6.243 BE-05 X [(88) + (180T}

1]

C

2,38E-08 Ib-NOx/dscf

3. NOx CONCENTRATION IN SAMPLE, ppm

&} ([(0.5245} X (69)) + (1807)) X 1000

C1 20.0 ppm

4. MASS EMISSION RATE, 1b-NOyx/hr

ER

(2.38E-08) X (22015)X (60)

ER 3.1 b-NOx/hr

5. MASS EMISSION RATE, Ib-NOxMM Btu (GAS)

Em (3.2) /1(124.2) X (1000} X (1022} / (1,000,000 )}

ER) 2.48E-02 1h-NOx/MM Biu

ENVIRONMENTAL 1SROUC 1N,




METHOD A DETERMINATION OF NITROGEN OXIDE EMISSIONS
CALCULATIONS
CLIENT: HARRISON RADIATOR ‘ RUN; B4-R2A DATE: 2/6/80

1. SAMPLE VOLUME, ml

Vse

(0.3858) X [(2080) - ( 250 X {[(740.5) + (20.5 + 273)} - ((89.5) + (30.2 + 273})}

Vse 1816 mi

2, NOx CONCENTRATION IN SAMPLE, [b-NOx/dsef

C

\

6243 E-05 X [(63) + (1816]3

C 2.17E-08 1b-NOx/dscf

3. NOx CONCENTRATION IN SAMPLE, ppm

C1 {K0.5246) X (63)] + (1816)) X 1000

]

C 18.2 ppm

4. MASS EMISSION RATE, Ib-NOx/hr

ER {217E-08) X (27004 3 X (60)

ER 3.5 Ib-NOx/hr

5. MASS EMISSION RATE, 1b-NOx/MM Btu (GAS)

ER1 (35) /1(125,8) X (1000} X (1022} / (1,000,000 )}

ER1 2.73E-02 Ib-NOw/MM Btu

LB EEN IR
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METHOD 7A DETERMINATION OF NITROGEN OXIDE EMISSIONS
CALCULATIONS
CLIENT: HARRISON RADIATOR RUN: B4-R2B DATE: 2/8/90
1. SAMPLE VOLUME, ml

Vee = (0.3858) X [{2065) - (25)) X ([(740.5) + (17.8 + 273)} - (59.5) + (BB + 273)))

Ve = 1839 ml

2. NOx CONCENTRATION IN SAMPLE, 1b-NOx/dscf

C 6.243 E-05 X [(63) + (1839)]

u

c

2.14E-06 Ib-NOg/dscf

3. NOx CONCENTRATION IN SAMPLE, ppm

G1 {i(0.6245) X (8] + (1839} X 1000

n

() 18.0 ppm

4. MASS EMISSION RATE, [h-NOx/hy

ER

(2.14E-08) X (27004 )X (60}

ER 3.6 Hb-NOx/hr

n

5. MASS EMISSION RATE, 1b-NOxMM Btu  (GAS)

ERa2

(8.45) /[(126.6) X (1000) X (1022} /(1,000,000 )] -

ER1 2.70E-02 1b-NO /MM Btu

n




METHOD 7A DETERMINATION OF NITROGEN OXIDE EMISSIONS
CALCULATIONS
CLIENT: HARRISON RADYATOR RUN: B4-R2C DATE: 2/6/90

1, SAMPLE VOLUME, ml

Vse

{0.3858) X [(2064) - (25)] X ([(740.5) + (184 +273)] - [(59.6) + (181 + 273)]}

Vae 1838 ml

2. NOx CONCENTRATION IN SAMPLE, 1b-NOx/dscf

C 6.243 E-05 X [(58) + (1838}

c

1.97E-06 lb-NOx/dscf

3. NOx CONCENTRATION IN SAMPLE, ppm

Ci ([(0.5245) X (68)] + (1838)} X 1000

It

Cr 165 ppm

4. MASS EMISSION RATE, Ib-NOx/hr

ER (L97E-06) X (27004} X (8O}

n

ER 8.2 Ib-NOx/hr

5. MASS EMISSION RATE, Ib-NOxMM Btu  {GAS)

ER1 (3.2) /[(125.6) X (1000} X (1022) /(1,000,000 )]

ER1 2.49E-02 b-NOxMM Btu

LLSAVEMEN
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METHOD 7A DETERMINATION OF NITROGEN OXIDE EMISSIONS

CALCULATIONS

CLIENT: HARRISON RADIATOR RUN: B4-R2D DATE: 2/6/90

1. SAMPLE VOLUME, ml

Vec (0.3858) X [(2062) - (25)] X ([(740.5) + (18 + 273)] - ((59.5) + (18.9 + 273)))

Vsc

n

1837 ml

2. NOx CONCENTRATION IN SAMPLE, 1h-NOw/dscf

C 6.243 E-05 X [{85) + (1837)]

It

C 2.21E-08 1b-NOyx/dsef

3. NOg CONCENTRATION IN SAMPLE, ppm

C1

{[(0.5245) X (65)] + (1887} X 1000

Ci 188 ppm

4. MASS EMISSION RATE, Ib-NOx/Mhr

ER (2.21E-06) X (27004 )X (60}

"

ER 3.6 1b-NOx/hr

5. MASS EMISSION RATE, Ib-NOx/MM Btu  (GAS)

ER1

1}

(38) 7 [{125.8) X (1000} X (1022)/ (1,000,000 )]

ER} 2.79E-02 1b-NOx/MM Btu

ENVIROMNMEN TAL (SR
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METHOD 7A DETERMINATION OF NITROGEN OXIDE EMISSIONS
CALCULATIONS
CLIENT: HARRISON RADIATOR RUN: B4-R3A DATE: 2/6/90

1. SAMPLE VOLUME, ml

Vsc (0.3858) X [(2004) - (25)] X {[(740.5) + (181 +273)] - [(59.5) + (12.8 + 273)]}

Vsc

1]

1783 ml

2. NOx CONCENTRATION IN SAMPLE, 1b-NOx/dscf

c
C

6.243 E-05 X {(63) + (1783)]

]

2.38E-06 |b-NOx/dscf

fl

3. NOx CONCENTRATION IN SAMPLE, ppm

1

N

1(0.5245) X (68)] » (1783)] X 1000

C1

i

20.0 ppm

4. MASS EMISSION RATE, Ib-NOx/hr

ER (2.38E-08) X (27896} X (6()

n

ER 4.0 1b-NQx/hr

5. MASS EMISSION RATE, [b-NOx/MM Btu (GAS)

ER1 (4.0} /[(125.4) X (1060) X (1022) /(1,000,000 )]

ER:

3.11E-02 Ib-NOx/MM Btu

EMNVIRONMENTAL CSROUS wot




METHOD 7A DETERMINATION OF NITROGEN OXIDE EMISSIONS
CALCULATIONS

CLIENT: HARRISON RADIATOR RUN: B4-R3B DATE: 2/6/90

1. SAMPLE VOLITME, m)
Vse

n

(0.3858) X [(1972) -(25)] X {[(740.5) + (17.9+273)] - (395} + (13.1 + 273)}

Vse 1756 ml

2. NOx CONCENTRATION IN SAMPLE, ib-NOx/dscf

C

6.243E-05 X ((88) + Q766)]

C 1.35E-06 lb-NOx/dscf

1}

3. NOx CONCENTRATION IN SAMPLE, ppm

C1

it

[(0.5245) X (88)) + (1768} X 1000

a1 11.4 ppm

f

4. MASS EMISSION RATE, 1b-NOx/hr

ER

(1.35E-06) X (27898) X (60)

ER 2.3 b-NOx/hr

3. MASS EMISSION RATE, 1b-NOx/MM Btu  (GAS)

ER1 (2.8) /{[{125.4) X (1000} X (1022} / (1,000,000 3]

ER1

1.76E-02 Ib-NOx/MM Btu

- ENVIRCINMENTLL SR iac




METHOD 7A DETERMINATION OF NITROGEN OXIDE EMISSIONS
CALCULATIONS

CLIENT: HARRISON RADIATOR RUN: B4-R3C DATE: 2/6/90

1. SAMPLE VOLUME, ml

Vac (0.3858) X [(2057) ~(25)] X {[(740.8) + (193 + 273)] - [(595) + (12 + 273)}

Vsc 1822 ml

2. NOx CONCENTEATION IN SAMPLE, 1b-NOx/dscf

C

6243 E-05 X [(67) + (1822]]
C

I

2.30E-08 1b-NOx/dsef

3. NOx CONCENTRATION IN SAMPLE, ppm

G

It

((0.5245) X (67)] + (1822)] X 1000

G 188 ppm

fl

4. MASS EMISSION RATE, 1b-NOx/hr

ER (2.30E-06) X (27886)X (60)

H

ER

3.8 1b-NOx/hr

5. MASS EMISSION RATE, 1b-NOx/MM Btu (GAS)

ER1 (3.8) /[(125.4) X (1000} X (1D22)/ (1,000,000 )

It

ER1 3.C0E-02 1b-NOx/MM Btu

ENWVIRONIAENTAL (sl g D,




METHOD 7A DETERMINATION OF NITROGEN OXIDE EMISSIONS
CALCULATIONS
CLIENT: HARRISON RADIATOR RUN: B4-R3D DATE: 2/4/90

1. SAMPLE VOLUME, ml

Vac {0.3858) X [(2050) -(25)] X {[(7405) + (195 + 273)] - [(595) + (12.6 + 273)))

1]

Vse 1815 ml

1l

2. NOx CONCENTRATION IN SAMPLE, 1b-NOx/dscf

C 6.243 E-05 X [(58) + (1815]]

C

2.08E-08 1b-NOx/dsef

3. NOx CONCENTRATION IN SAMPLE, ppm

G {[{0.5245) X (59)] + (1815) X 1000

(]

G 17.0 ppm

4. MASS EMISSION RATE, Ib-NOx/hr

ER {2.09E-06) X (27806} X (60

ER 3.4 1b-NOx/hr

5. MASS EMISSION RATE, 1b-NOx/MM Btu  (GAS)

ER1 (34> /1(125.4) X (1006} X (1022) /(1,000,000 )]

ER1 2.65E-02 Ib-NOx/MM Btu

ErdVIRCINMENT AL (0P T




METHOD 7A DETERMINATION OF NITROGEN OXIDE EMISSIONS

CALCULATIONS

CLIENT: HARRISON RADIATOR RUN: B5-R1A DATE: 2/7/90

1. SAMPLE VOLUME, mi

Vse (0.3858) X [(2078) -(25)] X {{(740.5) + (19.9+273)] - [(60.4) + (30.3 + 273)])

Vse 1834 ml

2. NOx CONCENTRATION IN SAMPLE, 1b-NOw/dscf

C

1]

6.243 E-05 X [(50) + (1834)]
C

]

1.70E-06 1b-NQgx/dscf

3. NOx CONCENTRATION IN SAMPLE, ppm

C1

fl{0.5245) X (60)] + (1834) X 1000

C1

Ik

14.3 ppm

4. MASS EMISSION RATE, Ib-NOx/hr

ER

(1.70E-06) X (21782)X (60) -

ER 2.2 1b-NOx/hr

5. MASS EMISSION RATE, th-NOx/MM Btu (OIL)

ER2 (2.2) /1(853.58) X (7.296) X {19500) / (1,000,000)]

1l

ER2

1.83E-02 Ib-NOx/MM Btu
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METHOD 7A DETERMINATION OF NITROGEN OXIDE EMISSIONS

CALCULATIONS
CLIENT: HARRISON HADIATOR RUN: B3-R1B
1. SAMPLE VOLUME, ml
Vse = (0.3858) X [(2090) -(26)7 X {[{7T185) + (19.7 + 27311 -

Vsc 1785 m}

U

2, NOx CONCENTRATION IN SAMPLE, ib-NOx/dscef

c

H

6.243 E-05 X {44} + (1785)]

1.54E-06 1b-NOx/dscf

]

3. NOx CONCENTRATION IN SAMPLE, ppm

Ci {[0.5245) X {4431 + {1785} ¥ 1060

i

Ci

[}

12.9 ppm

4. MASS EMISSION RATE, 1b-NOx/hr

ER (1.54E-06) X (21782) X (60)

i

ER

2,0 b-NOx/hr

5. MASS EMISSION RATE, Ib-NOxMM Btu  (CGIL)

ERz

{

(2.0) [ [(853.53) X (7.206) X (19500} / {1,0600,060)]

ERz

I\

1.66E-02 1b-NOx/MM Btu

DATE: 2/7/80

(604) + (8.8 + 273}

ERFIONME N T
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METHOD 7A DETERMINATION OF NITROGEN OXIDE EMISSIONS
CALCULATIONS

CLIENT: HARRISON RADIATOR RUN: B5-R1C DATE: 2/7/80

1. SAMPLE VOLUME, mi

Vse

(0.3858) X [(2118) -(25)) X {[(740.5) + (19.8 +273)] - [(604) + (10.2 + 273)])

Vsc

1}

1870 ml

2. NOx CONCENTRATION IN SAMPLE, 1b-NOx/dscf

c 6.243 E-05 X ({30} + (1870}]

C 1.00E-06 1b-NOx/dscf

3. NOx CONCENTRATION IN SAMPLE, ppm

C1

[H

([0.5245) X (30)] + (1870} X 1000

G 84 ppm

4. MASS EMISSION RATE, Ib-NOx/hr

ER (1.00E-08) X (21792)X (§0)

ER

It

1.3 1b-NOx/hr

5. MASS EMISSION RATE, 1b-NOx/MM Btu  (OIL)

ER2 (1.3) /1(853.53) X (7.296} X (19500) / (1,000,000]

ER2 1.08E-02 1b-NOx/MM Btu

L PN .1
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METHOD 7A DETERMINATION OF NITROGEN OXIDE EMISSIONS

CALCULATIONS

CLIENT: HARRISON RADIATOR RUN: B5-R1D DATE: 2/7/80

1. SAMPLE VOLUME, ml

Vse (0.3858) X [(2069) - 25)] X {[{74D.5) + (19.7 + 273)] - [(80.4) + (10.2 + 273}])

(]

Vse 1827 ml

1)

2, NOx CONCENTRATION IN SAMPLE, 1b-NOx/dscf

c

it

6.243 E-05 X [(29) + (1827)

C 9.81E-07 1b-NOx/dsef

3. NOx CONCENTRATION IN SAMPLE, ppm

G {[(0.5245) X (29)1 + (1827) X 1000

il

G

83 ppm

4. MASS EMISSION RATE, 1b-NOx/hr

ER

I

(9.81E-07) X (21792)X (60)

ER 1.3 1b-NOx/hr

6. MASS EMISSION RATE, 1b-NOx/MM Btu {OIL)

ER2 (1.3) /[(853.53) X (7.296) X (19500) / (1,000,000)]

ERz 1.07E-02 1b-NOx/MM Btu

I
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METHOD 7A DETERMINATION OF NITROGEN OXIDE EMISSIONS

CALCULATIONS

CLIENT: HARRISON RADIATOR RUN: B5-R2A DATE: 2/7/50

1, SAMPLE VOLUME, ml

Vse (0.3868) X [(2047) - (25)] X {[(7285) + (19.5 + 273)] - [(80.4) + (89 + 273))

i

Vse 1770 ml

2. NOx CONCENTRATION IN SAMPLE, 1b-NOx/dscf

c

6243 E-05 X [(43) + (1770))

C 1.52E-06 Ib-NOx/dscf

fl

8. NOx CONCENTRATION IN SAMPLE, ppm

C1

(]

{[(0.5245) X (43)] +~ (¥770) X 1000

G

12,7 ppm

4. MASS EMISSION RATE, 1b-NOx/hr

ER

(1.52E-06} X (21689)X (60}
ER

2.0 1h-NOy/hr

5. MASS EMISSION RATE, 1b-NOx/MM Btu  (OIL)

ER2

(2.0) /1(854.61) X (7.296) X (18500} / (1,000,000

ERz 1.62E-02 }b-NOx/MM Btu

LISV
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METHOD 7A DETERMINATION OF NITROGEN OXIDE EMISSIONS

CALCULATIONS

CLIENT: HARRISON RADIATOR RUN: B5-R2B DATE: 2/7/80

1. SAMPLE VOLUME, ml

Ve (0.3858) X [(2071) -(25)] X ([(828.5) + (194 + 273}] - [(60.4) + (8.7 + 273}}

i

Vse

1

1528 mi

2. NOx CONCENTRATION IN SAMPLE, |b-NOx/dscf

c

6.243 E-05 X ((33) + (1528)]

c .

1.35E-08 1-NOx/dscf

3. NOx CONCENTRATION IN SAMPLE, ppm

C1 1(0.5245) X (33)] + (1528)) X 1000

Ct

11.3 ppm

4. MASS EMISSIGN RATE, 1b-NOx/hr

ER

(1.35E-06) X (21688)X (60}

ER 1.8 1b-NOx/hr

1

5. MASS EMISSION RATE, 1b-NOx/MM Btu  (OIL)

ERz

]

(1.8} / [(854.61) X (7.296) X (18500) / (1,000,600}]

ER2

I

1.44E-02 1b-NOx/MM Btu

lr‘ ‘T A N
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METHOD 7A DETERMINATION OF NITROGEN OXIDE EMISSIONS

CALCULATIONS

CLIENT: HARRISON RADIATOR RUN: B&-R2C DATE: 2/7/80 -

1. SAMPLE VOLUME, ml

Vse £0.3858) X [(2003) - (250 X {[(724.5) + (194 + 2731 - [(604) + (11 + 273}]}

Il

Vse 1807 ml

n

2. NOx CONCENTRATION IN SAMPLE, 1b-NOx/dscf

C

6.243 E-05 X [(48) + {1807
C

1.66E-08 Ib-NOx/dscf

3. NOx CONCENTRATION IN SAMPLE, ppm

Ci

([(0.5245) X (48)1 + (1807} X 1000

Ci

13.9 ppm

4. MASS EMISSION RATE, b-NOx/hr

!

ER (1.66E-06) X (21689 )X {60)

ER 2.2 1b-NOx/hr

il

5. MASS EMISSION RATE, 1b-NOxMM Bta  (OIL)

ER2 (2.2) /[(854.61) X.(7.286) X (19500) / (1,000,000)]

Il

ER2 1.77E-02 1b-NOx/MM Btu

T\ .
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METHOD 7A DETERMINATION OF NITROGEN OXIDE EMISSIONS

CALCULATIONS

CLIENT: HARRISON RADIATOR RUN: B5-R2D DATE: 2/7/90

1. SAMPLE VOLUME, m}

Vee = (0.3858) X ((2044) - (25)] X ([(74056) + (18.4 + 273)] - [(60.4) + (12.1 + 273)])

Vse = 1808 ml

2, NOx CONCENTRATION IN SAMPLE, 1b-NOx/dscf

Cc

6.243 E-05 X ((34) + (1808]]
C

1.17E-08 [b-NOx/dscf

3, NOx CONCENTRATION IN SAMPLE, ppm

C1 [((0.5245) X (34)] + (1808)] X 1000

1 99 ppm

4. MASS EMISSION RATE, Ib-NOx/hr

ER (L1I7E-06) X (21683}X (60

ER

1.5 1b-NOx/hr

5. MASS EMISSION RATE, Ib-NOx/MM Btu  (OIL)

It

ERz2 (1.8) /[{B54.61) X (7.296) X (19500)/(1,000,000)]

ERg 1.26E-02 1b-NOx/MM Btu

ENVIBCNMENTAL GHUOUR 12,




METEOD 7A DETERMINATION OF NITROGEN OXIDE EMISSIONS
CALCULATIONS
CLIENT: HARRISON RADIATOR RUN: B5-R3A DATE: 2/7/30

1. SAMPLE VOLUME, mi

Yse (0.3858) X [(2082) -(25)] X ([(6925) + (202 + 273)] - [(60.4) + (12 + 273)}

n

Vse 1665 ml

2. NOg CONCENTRATION IN SAMPLE, 1b-NOw/dscf

c 6.243 E-05 X [(48) + (1685)]

C 1.81E-08 1b-NOy/dscf

3. NOx CONCENTRATION IN SAMPLE, ppm

C1 {{{0.5245) X (43)] + (1865)] X 1000

fl

C1

n

138.5 ppm

4. MASS EMISSION RATE, 1b-NOx/hr

ER (LB1E-06) X (22111 )X (60)

H

ER

2.1 ]b-NOx/hr

5. MASS EMISSION RATE, Ib-NOxMM Btu (OIL)

ER2

u

(2.1) /{(840.3) X (7.296) X (19500) / (1,000,000)]

ERu

i

L.79E-02 1b-NOx/MM Btu
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METHOD 7A DETERMINATION OF NITROGEN OXIDE EMISSIONS

CALCULATIONS

CLIENT: BARRISON RADIATOR RUN: B5-R3B DATE: 2/7/90

L. SAMPLE VOLUME, ml

Vse

(0.3858) X [{2063) - (25)] X ([(830.5) + (19.B+ 273)] - [(60.4) + (11.3 + 273]]

Vse 1526 ml

2. NOx CONCENTRATION IN SAMPLE, 1b-NOx/dscf

C

6.243 E-05 X ((27) + (1526)]
Cc

1.10E-08 1b-NOx/dscf

3. NOx CONCENTRATION IN SAMPLE, ppm

€1

([(0.5245) X (27 + (1528} X 1000

1

C1 83 ppm

4. MASS EMISSION RATE, 1b-NOx/hr

ER

L}

(1.10E-08) X (22111)>X (60)

ER

1.6 1b-NOx/hr

8. MASS EMISSION RATE, 1b-NOx/MM Btu  (OIL)

ER2

(1.5) /[(840.3) X (7.296) X (18500) / (1,000,000}

ER2 1.23E-02 1b-NOx/MM Btu

fl
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METHOD 7A DETERMINATION OF NITROGEN OXIDE EMISSIONS
CALCULATIONS
CLIENT; HARRISON RADIATOR RUN: B6-RSC DATE: 2/7/90

1. SAMPLE VOLUME, mi

Vse (0.3858) X [(2081) - (25)] X [(7405) + (23.2 +273)) - [(804) + (103 + 273)])

Ve 1814 ml]

1]

2. NOx CONCENTRATION IN SAMPLE, 1b-NOx/dscf

C 6.243 E-05 X [(45} + (1814)]

tl

c

1.56E-06 1b-NOx/dscf

3. NOx CONCENTRATION IN SAMPLE, ppmn

C1 [{0.5245) X (45)] + (1814) X 1000

Cr 13.0 ppm

4. MASS EMISSION RATE, [b-NOx/hr

ER

(1.55E-06) X (22111 )X (60)
ER

2.1 1b-NOx/hr

5. MASS EMISSION RATE, ih-NOx/MM Btu.  (OIL)

ERg

i

(2.1) 7[(840.3) X (7.296} X (19504} / (1,000,000}

ERg 1.72E-02 [b-NQx/MM Btu

ENWVIRUNMENT AL GRICKE X2




METHOD 7A DETERMINATION OF NITROGEN OXIDE EMISSIONS
CALCULATIONS

CLIENT: HARRISON RADIATOR RUN: B5-R3D DATE: 2/7/90

1. SAMPLE VOLUME, ml

Vae (0.3858) X [(2048) -(25)] X {{(740.5) + (20,6 + 273)] - ((60A) +~ (107 + 273)])

Vse

1802 ml

2. NOx CONCENTRATION IN SAMPLE, [b-NOx/dscf

C

6.243 E-05 X [(45) + (1802)]
C

1.56E-08 Ib-NQx/dscf

8. NOx CONCENTRATION IN SAMPLE, ppm

Ci {[(0.5245) X (48)] + (1802)) X 1000

]

G 13.1 ppm

4. MASS EMISSION RATE, 1b-NOx/hr

ER

[}

(1.66E-08) X (22111 }X (6
ER

i

2,1 1b-NQOx/mhr

5. MASS EMISSION RATE, 1b-NOx/MM Btu (OIL)

ER2 (2.1) /[(840.3) X (7,296) X (19500} / (1,000,000)]

ERg

1.73E-02 Ib-NOx/MM Btu

ENVIRONMENTA L GROUS, NG




QUALITY ASSURANCE PROCEDURES AND RESULTS

The sampling equipment used in this test series has been calibrated in accordance with

procedures outlined in the USEPA Reference Methods for stationary seurce sampling and also in
the Quality Assurance Handbook for Air Pollution Measurement Systems. All pertinent
calibration data for the equipment used in this test series are included in this Appendix. The
following calibration procedures are employed:

a,.

h.

Probe-tips (Nozzles)

Probe-tips are inspected before use to detect damage or irregularities. If the nozele shows
signs of damage, it is repaired and measured before use. The nozzle diameter is
determined in the field by measuring three diameters with a precision micrometer. The
average of the three measurements is the nozzle diameter.

Pitot Tul :
The S-type pitot tubes are built to the design specifications cited in Reference Methed 2 and
are assigned a coefficient of 0.84, Standard pitet tubes are supplied from the manufacturer
with a coefficient of 0.99. The pitot tubes, connecting lines, and manometers are leak-
checked in the field before and after each test run.

Thermocouples
Thermocouples are calibrated upon receipt and annually thereafter. The thermacouples
are calibrated at 32°F, ambient temperature, 212°F, and approximately 450°F,

The Orsat analyzer is calibrated before each use with standard gases in the expected range
of oxygen and carbon dioxide in the sample gas. Orsat reagents are changed when
analysis indicates slow adsorption, lack of agreement between runs, or when the
calibration sfzndards cannot be accurately measured.

The Fyrite analyzers are leak-checked on-site and the reagents are replenished as
needed.

Method § Contre] Consoles

The dry gas meter and the orifice in the Method 5 contral consoles are calibrated at six (6)
points from O to 4 inches of mercury. The dry gas meter coefficient (y-factor} and the
orifice constant (AH®) are established from this calibration. The dry gas meter is
calibrated after each test series to confirm the y-factor has not changed more than plus or
minus §%. The lower of the pre-test and pest-test y-factors is used in all sample volume
calculations, PCS participates in the USEPA Method § Dry Gas Meter Inter-Laboratory
Performance Audit.

The aneroid field barometers are calibrated with a stationary mercury column barometer
prior to each use. The reference barometer is permanently mounted in the PCS laboratory.

n lysi
PCS participates in the EPA Inter-Laboratory Performance Audits for SO2 and NO2. PCS

uses recommended reagent grades and procedures as published in the Reference Methods
for analysis of these pollutants. The details of our laberatory Quality Assurance plan are
not included here.




NOy Flasks

The NOx flasks and stopcocks are engraved with an identification number upon receipt.

Each flask and stopcack is calibrated by filling the flask and matching stopcock with
deionized water. The water is then poured into a Class A graduated cylinder to determine
the volume, The procedure is répeated three times to determine the average volume of the
flagk. The fina) volume is engraved into the flask

The Method 25 tanks are assigned an identification number upon receipt from the
manufacturer. The tanks are cleaned with an acid rinse, a deionized water rinse, an
acetone rinse, and finally a deionized water rinse. After the initial cleaning, each tank is
filled with deionized water and then emptied into a Class A graduated cylinder. This
procedure is repeated three times. The average of the three measurements is the tank
volume. The tank volume and identification number are engraved into the tank. The
sample tanks are cleaned prior to field use by heating the tanks to approximately 125°F and
alternately pressurizing and evacuating the sample tanks with nitrogen. The
pressurization/evacuation cycle is repeated three times. After the final evacuation cycle,
the tanks are pressurized to 5 psi with nitrogen for shipment to the sampling site.

Method 25 Condensate Traps

The condensate traps are fabricated in-house from 316 stainless steel tubing and quartz
wool packing material. Each trap is assigned an identification number upen
construction. The traps are burned out prior to field use, The burnout date is noted on the
trap identificaticn tag. A trap must be burned out within 60 days of field use. Any trap that
does not meet the 60 day criteria is rejected from field use until it has been burned out
again.

The rotameter in the flow controller is calibrated against a socp bubble meter. Each flow
controller is calibrated at two points, approximately 50 ce/min and 90 ce/min. The
rotameters are calibrated annually or when their performance indicates frequent
calibration.

PCS uses mechanical gauges to measure pre- and post-test vacuums as required for Method
7 and Method 25 tests. The test gaupges are calibrated annually against a mercury
manometer,

Methed 25 Analvzer

The NMO analyzer is calibrated sccording to the requirements of Section 5.0 of the
Reference Method, The pertinent data from the calibration of the analyzer is intluded in
this Appendix.

'Ir‘ L4 .‘ A ]
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METER CALIBRATION

NOMENCLATURE AND DIMENSIONS

Yo = ratio of accuracy of the reference meter to the dry test meter,
dimensionless

Y: = ratio of accuracy of the primary standard to the reference meter,
dimensionless

AH = pressure differential across the dry test meter orifice, inches of H20

7] = calibration period, minutes

= barometric pressure, inches of Hg

P = pressure at the exit of the reference meter, inches of H20

Va = gas volume passing through the dry test meter, cubic feet

Vr = gas volume passing through the reference meter, cubic feet

Ta = temperature of the dry test meter, degrees Fahrenheit

T = temperature of the reference meter, degrees Fahrenheit

Patbox) = Pp + (AH +13.6) = absclute pressure of the dry test meter, inches of Hg

Pa(ren)= P + (Ps +13.6) = absolute pressure the reference meter, inches of Hg

e e L S
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METER POST-TEST CALIBRATION

Client: HARRISON RADIATOR P.N: 205.011 Date: FEB. 26,1990
Reference Meter: 979952 Y= 1.004 Po = 29.65 "Hg
Meter Box: N-3 Pre-test Yb = 0.988 AH = 2.32
Vacuum =4 "Hg @ = 10.0 minutes
Performed by: T
RAW CALIBRATION DATA
RUN Py Vr Te Ve Td
208,859 5 64.674 ‘58
1 0,180
306.688 B 72973 59
306.688 56 72773 £9
2 -0.180
314470 55 80.824 1)
314.470 56 80.824 58
3 -0.180 |
420 224 3] 88.883 3

(V) X (T4 + 460} X [Py - (P + 13.6))

Y = (Yr)
(Vd) X (Tr + 460) X [Py + (AH + 13.6)]
CALCULATED CALIBRATION DATA

]

ENAARGMNMENTA

RUN  Vrr-p avelr  Paren  Var-y)  aveTd  Pagow Y
1 7.829 516 25.6368 8.099 518 29.8206 0.9683
2 7.782 516 29.6368 8.051 518 20.8206 0.9682
3 7.754 516 22.6368 8059 518 29.8206 0.9638

AVERAGE POST-TEST Yr,  0.967

L GROUE INC.
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» ' . ' THERMOCOUPLE CALIBRATION

THERMOCOUPLE L. D. _ZQ__ LENGTH: _ﬁ’__um:n _2_[_20.
I CALIBRATED BY_ [ AARRY HN/70. i

REFERENCE ':HERMOMETER; AAS GHI3D

|
B

- Pt
p———

M —
e

SOURCE REFERENCE . TEST . ~ TEMPERATURE
l L : : . THERMOMETER = THERMOCOUPLE DIFFERENCE

TEMPERATURE =~ TEMPERATURE op

— — ——— —
- et ——— -

—_—
e—
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. o &0 | &80 e,
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HERMOCOUPLE CALIBRATION

THERMOCOUPLE 1, D=2 (ENGTH. A4 DATE:2:L20

| | cALIBRATED BY:__LAREY. Hup/TeR
REFERENCE THERMOMETER: eSS 9D3IBS

——— —y—
pr——

e y————— e———
TEMPERATURE
D

SCURCE - REFERENCE "TEST - =~
" THERMOMETER THERMOCOUPLE CE

 TEMPERATURE = TEMPERATURE .
OF F '

——

,4?161&'#‘/‘, A A &80

AR

e \*( 1

l B et vy e —— -, il P
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| - THERMOCOUPLE CALIBRATION = . |

 THERMOCOUPLE I D Z-4 LeneTH. A4 pare /90
[ CALIBRATED BY:__(ARLY HUN/TCL /775
REFERENCE THERMOMETER:_/Z/AS Q335

— — —
asm—— —— e

SOURCE REFERENCE .. TEST " . . TEMPERATURE
THERMOMETER = THERMOCOUPLE " DIFFERENCE

TEMPERATURE TEMPERATURE T
o o ' op - '

1
,

_'T‘ nar .‘!

ENVIFONMENTAL GRS INC.

b IR et 2 AT T e e S T o Ay o, P At L e em g SAIEOAS s 2 eiiuers . F
: B g g 3 b P T T e —ra Yy e




- THERMOCOUPLE CALIBRATION -

THERMOCOUPLE I D S04 reNcTH, S-L- pare.2-/-90
CALIBRATED BY:___(3RLY [HANITER /773
REFERENCE THERMOMETER:_ /L/AS ZD33 3

REFERENCE = .~ TEST TEMPERATURE
THERMOMETER °°~ THERMOCOUPLE DIFFERENCE

. TEMPERATURE ~ TEMPERATURE o
op Op :

SOURCE
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LABORATORY ANALYSIS REPORT

Mr. Bob Kerr Page 10

HARRTSON RADIATOR Report Date 3 #2/21/39¢
P.0. Box B24 HEG Task # : 9g@20l4e
Dayton, OH 45481 HEG P/N, Acct: 205.811

= -

S —— —_ ] -

HEG Sample #
Sample 1D
Sample Date

[

Parameter

Nitrogen oOxide

- _—— = =—t— ]3] B —3 4 — == ——_—=

9833246
Boiler 5, Run 1B, Plask 2P
B2/89/98 Sample Priority : Normal

Units Results / Comments

= -~ ot = f— ] R Ea RS Sreema e === mrmmmmsm TS

HEG Sample #
Sample ID
Sample Date

+« n n

Parameter

A — e L . —— i —— .

9303247
Boiler 3, Run 3B, Flask 28P
@2/39 /99 Sample Priority : Normal

ug 36

HEG Sample #
Sample ID
Sample Date

" pp

Parameter

Nitrogen Oxide

o — — — e e s £ ok e . g o g
=11 I et b 4L 2§ 4 et b = ]

9033248
EPA VIAL .
Not Specified Sample Priority : Normal
Units Results / Comments
mg/dscm 346

s
2 ]

T a2 g i, 1 e T kRl Y e e Ve el 0 i s e 0 s
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LABORATORY ANALYSIS REPORT

Mr. Bob Kerr Page 7
HARRISON RADIATOR Report Date : 02/21/99
P.0. Box B24 -HEG Task # : 90P2d146
Dayton, OH 45481 BEG P/N, Acct: 205.811
A e e e L N I L L S S S S mRSEES o E e ETEEooETIEN Bt~
HEG Sample # : 9803234
Sample ID : Boiler 5, Run 3A, Flask 9P
Sample Date : ©82/49/96 Sample Priority : Norxmal
Parameter ~ Units Rasults / Comments
Nitrcgen Oxide ug 43
b —— = b4 =2 =3 S ——] == == = =t ===
HEG Sample # : 9083235
Sample ID : Boiler 5, Run 2B, Flask 6P
Sample Date = (2/09/90 Sample Priority : Normal
parameter Units ‘Results / Comments
Nitrcgen Oxide ug a3
BEG Sample $ : 9883236
Sample ID : Boiler 5, Run 2D, Flask 8P
Sample Date : P2/809/98 Sample Priority : Hormal
Parameter Units Results / Comnents
Nitrogen Oxide ug 14

=== g et R P e g P e e — e e e ke
BEG Sample # : 3003237
Sample ID : Blank .
Sample Date : 92/89/96 Sample Priority : Normal
Parameter Units Results / Comments
Nitrogen Oxide ug < 25

Ir‘ v .v L 4
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APPENDIX K

CEPA STACK TEST REVIEW SUMMARY FORNM

APPLICATION NUMBER N B84 7 /poo Jg RioT

FACILITY NAME Harrison [Rodiatese D

SOURCE DESCRIPTION (OR Scc copE)  Maturel Gos Bgler
CONTROL EQUIPMENT LDon o

DATE(S) OQF TEST 2 -2-93¢

FINAL TEST REPORT RECEIVED ON__  Z —-2.3 — F

POLLUTANT(S) TESTED N Oy

TEST METHOD b, 2., B, 4, To

TEST FIRN___ Nogden Envires menlad G rove
EMISSION RATES*:

ACTUAL (lb(s)/hr)d.0298 (é{mmgﬂnnwwnsw**a‘z 1o /mm Bfv

OPERATING RATES™:

DURING TEST** 229 .27 ngggﬁ,— MAXIMUM** 229, F2 fgch( -

EMISSION FACTOR***
COMMENTS :

I HEREBY VERIFY THAT // IN THE STACK
TEST REPORT HAS BEENW ZL//Q ﬁj MINED THAT

THE TEST PROCEDURES, Ao, {_ _
{>] AN ACCEPTABLE [ -

TESTING METHODC —EOOB__C)
[ 1] AN UNACCEPTABLE ' WITH THE

APPROVED TESTIN

TH THE APPROVED

B -28-90
DATE OF REVIEW p@&zwan
* BASED ON 3 RUN AVERAGE
*+ SPECIFY APPLICABLE UNITS
***SPECIFY IN UNITS OF MASS/INPUT




APPENDIX K

OEPA STACK TEST REVIEW SUMMARY FORM

APPLICATION NUMBER O8xX7/000Fn Boo s

FACILITY NAME /A rrisen [Raeiatsr Tiv.

SOURCE DESCRIPTION (OR SCC CODE)

Mo. 2 Foel @1 RBoiler

CONTROL EQUIPMENT Noneg,

DATE(S) OF TEST 2-7-90

FINAL TEST REPORT RECEIYED ON g ~23~-90
POLLUTANT(S) TESTED AlCx 1

TEST METHOD Meothads 1. 2 3,4, 7o

TEST FIRM i & N

EMISSION RATES*:

ACTUAL (lb{(s)/hr)g ol&z | ZIMQE;ALLOWABLE**Q i f /mm Et‘-’

OPERATING RATES*:

DURING TEST*«* ggggg (.‘“,{5'&.- MAXIMUM* * ﬁﬂ &f g-:glfﬁr

EMISSION PACTOR***
COMMENTS :

I HEREBY VERIFY THAT THE INFORMATIOM CONTAINED WITHIN THE STACK
TEST REPORT HAS BEEN REVIEWED AND IT EAS BEEN DETERMINED THAT
~ THE TEST PROCEDURES, ANALYSES AND CALCULATIONS ARE:
[)(j AN ACCEPTABLE DEMONSTRATION OF CONFORMANCE WITH THE APPROVED
TESTING METHODOLGGY.
[ 1 AN UNACCEPTABLE DEMONSTRATICN OF CONFCORMANCE WITH THE
APPRCVED TESTING METHODOLOGY.
/
‘\\

F-28~-90
DATE OF REVIEW yIEWED BY

* BASED ON 3 RUN AVERAGE
** SPECIFY APPLICABLE UNITS
*»*SPECIFY IN UNITS OF MASS/INPUT




APPENDIX K

OEPA STACK TEST REVIEW SUMMARY FORM

APRLICATION NUMBER (08 F7/0¢0.30 Boo 4
FACILITY NAME__ Marcison Radiater Div,

SOURCE DESCRIPTION {OR SCC CODE)} &ﬁf‘,gl (Fas / £ el ;! lza {er

CONTROL EQUIPMENT None

DATE(S) OF TEST Z2-6-90

FINAL TEST REPORT RECEIVED ON 3 -22-90
POLLUTANT(S) TESTED NOx

TEST METHOD }J__g.._L 2, 4 Za.

TEST FIRM Ho...m!% E @ P

1
EMISSION RATES*:

ACTUAL (1b(s)/hr)g.6252 |bjmmBfvALLOWABLE**4,2 llo/mm Bfo

OPERATING RATES*:

DURING TEST** /2 5,07 KSCF/Hr MAXINUM** J2 K¢ KSGF/Hr

EMISSION FACTOR***
COMMENTS:

I HEREBY VERIFY THAT THE INFORMATION CONTAINED WITBIN THE STACK

TE5T REPORT HAS BEEN REVIEWED AND IT HBAS BEEN DETERMINED THAT

THE TEST PROCEDURES: ANALYSES AND CALCULATIONS ARE:

[><] AN ACCEPTABLE DEMONSTRATION OF CONFORMANCE WITH THE APPROVED
TESTING METHODOLOGY.

{ ] AN UNACCEPTABLE DEMONSTRATION OF CONFORMANCE WITH THE
APPROVED TESTING METHODOLOGY.

F-2p-90 )
DATE OF REVIEW IEWED BY
*»  BASED ON 3 RUN AVERAGE
#+ SPECIFY APPLICABLE UNITS
***SPECIFY IN UNITS OF MASS/INPUT




CONTACT REPORT-~ STACK TEST

FACILITY: Barrison Radiator Div.
0857100030

FACILITY CONTACT: William Stevens = Harrison Plant Engineer
Daniel Inlow - Harriscn Chief Powerhouse
Engineer

RAPCA REP: Robert Booher
Jon Hilty

The purpose of this visit was to observe a stack test
on Harrison Radiator's #4 natural ges/fuel oil boiler (B004).
BQO04 is rated at 145 mm BTU with a maximum fuel usage rate
of 142,000 ft. 3/hr for natural gas. It was operating at 30%.

The entire boller system is computer controlled. All
functions of the baoiler can be maonitored and manipulated from
the control room conscle. Any aspect of the boiler can be
tracked and recorded.

For the test:
02 Erim - 2.1% aupg.

fuel usage - 124,000 - 126,000 ft. 3/hr aug.

Jrm




CONTACT REPORT

FACILITY: Harrison Radiator Div., GM
3600 Dryden Road
Dayton, Ohio
Premises no. Q8571000230

FACILITY CONTACT: Ron Williams

Bob Kerr

RAPCA REP: Bonnie Shelton
Jon Hilty

DATE : A/7/90

STACK TEST

On this date, testing was performed on socurce BO0O5, boiler
#5 for the pollutant, NOx as part of the three day testin
of sources B003, B0OO4 and BOOS. Source BOOS utilized )hé?no.
2 fuel oil as its BwdQ source of fuel.

Testing began at 9:10 a.m. The information gathered during
the test is as follows.

Run #1 02 Trim

2un se a—2—

Start - 9:10 ~.3.10

End - 10:10 No. 2 fuel oil {(gal/hr) 853
Run #2 ,92 Trim

Start - 10:35 " 3,10

End - 11:35 No. 2 fuel oil {(gal/hr) 857.90

(I left after run #2 was complete.)

BS/rm






