STATE OF
P

TERRY E. BRANSTAD, coveRnor DEPARTMENT OF NATURAL RESOURCES *
LARRY J. WILSON, piRecToR

@ September 3, 1998

Roy Huntley

Emission Factor and Inventory Group

Office of Air Quality Planning and Standards
US Environmental Protection Agency
Research Triangle Park, NC 27711

Re: Generator stack tests.

Dear Mrﬁ?ﬁmtley:

Enclosed with this letter are six stack test reports for generators. | had sent you some test reports
a while back. These reports were finally put on roll film and sent back to the Department. You
should now have all of the same reports that | had in determining the emission factor for TSP/PMg

that the State of lowa uses (0.14 Ib/MMBTU). Besides the PM tests, there are also some NO,
tests that are included.

If you have any questions, feel free to contact me at (515) 242-6002 or send me an email.

Sincerely,

O Hher (Al

Christopher A. Roling, E.|.
Environmental Engineer
Air Quality Bureau, IDNR

7900 HICKMAN ROAD, SUITE 1 / URBANDALE, IOWA 50322 / 515-242-51 00 / FAX 515-242-5094
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Sticky Note
These tests were not used in AP42.
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EMISSION TEST REPORT
for
INDUSTRIAL ENERGY APPLICATIONS
on the
Marshalltown Hy-Vee Standby Generator
located in
Marshalltown, Iowa

February 29, 1996

TE Thompson Environmental Consuiting, Inc.

C a member of THE CompLiancE GROUP

Environmental Enginesring, Permitting and Compliance Services
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Towa Department of Natural Resources

Stack Test Observation Form
Fﬂ{:ﬂ.‘t}f Name: 77 s Locaton:__ e R AP
Source: _nv. . - ... o - PermitNo: 7 =
ERStds.: - © i< - Test Method:
Control Equipment: . .. Pressure Drop:
Operating Capacity: “m"s" Jaurd Rated Capadity:
PemuuadStackFlow'_q;liaL,_m Ts The Stack Round ? QJ/N)
Dimensions Of The Stack:
Consultants: - - Crew Chief: TET
Addresst v . o
Test Equ.lpment Used: - ¢ No. in Crew: __ %
Calibration Data
Cp J’Lﬁ Y:.0.7%9 aHe: LE2SOn: DusE
RUN DATA
Min./pt.; s Total Points: [
Run One Two Three Pour
Date N AN AR ANEE
Est. Bws g 2 75 Y 5 27,
Bp _f',:;., 3 ED T Do 530 o, Ze.
Static Pressure /a7 ;8 e 1.5
Fxe Leak Check ewckrn’l peooep T | pokean- | poys £,3"
Start Time Jid. -',-S.: JJ.',-';S’ / .9/ .;"J"S’
Initial DGM -
Reading oo f 3] Il 159 Z
Approx. Ts S0 }{b‘o
Approx. Tm (s 62
Approx. aF Ty 3.~
Approx, dY) /. /.0
Highest Vacuum e ol
Post Leak Check | 5y 0r = o [ p =X [ihinitns ¢ /'
Pitot Leak Check Adr-oled”)
Svap Time s W17 228
Final DGM Reading| /7. /00 T 557 1YY
VolMStd Bl Y ’
Stack Velocity %0 71X
Ieokinetics .| /A" T




SAMPLE RECOVERY
“Run One Two " Three
Probe Wash Color Bl ke le.
Frobe Wash L MM L M L M H
Deposits
Filter Color Rln:le
Filter Deposita L MW L M H L M H
Tmpinger Color \']{cl‘v‘: ' “‘_,: “Fﬂw / rM
Impinger Deposits fi§ M H ] L M H/ L M H
L=Light M=Medium H=Heavy

Run 1 Copupents:
B Lrinn wes L.

F;,‘l—‘h?h‘%}'v %»—'—uﬂ finid ,ﬂ%—uﬁ

Down Time: /JM

RunZConnnents: Frid (}" ”(‘ 1‘“7 Tt ot iden 7 : e h
f“‘? ®_
;wauwu—' M&fx’ G:f«-?f,t\-f Yy fe-an” -u..,m-#\ Fifde, ¥ F} &
MQE "JW wF 94-‘&'&'4{[‘ -!”J?

< B
Down Time: _%g_____

Run 3 Comments:

Down Time:

Equipment Set Up Satisfactorily ? @ Neo
Equipment Dissembled Satisfactorily ? CYeE ™ Neo
Meter Box Operation Satisfactory ? ez D No
Sample Preparation Satisfaclory ? 7 No
Equipment Calibrated 7 Yes No
Signature of Observer: 6 = Date: 2 ~=29 /&




Facillty: 1EA (Hy-Vee)
Location: Marshallitown,lowa
Source: Standby Generator

Permit Number: 94-A-597
Test Date: 2-29-96
Reviewer: S.Dodge

Review Date: 3-29-96

Runl & |Molstara] Fan Flow | Fan Flow | vmstd [MessCalch] ¢ c r KR
deg F) (%) {acfm} !dil:fm) !m:! !mg! {gr!d.scﬂ !gr!tc%"! {ibhr) %
1 839.2 8% 576+03 | 2.2E+03 [ 3.6E+01] 8.8E+D1 0,0379 0.03_ 0.70 104.9&
2 855.1 % i.ﬁf"'ﬂﬁ 21E+03 3.5:5"‘51 1.0E+D2 0.0438 | 0.0408 0.80 103.5%
] B852.1 8% 57E+03 | 2.2E403 | 3.6E+01 1 .O_E-I'DZ 0.0442 | 0.0409 082 104.3%
avyg| B49 7% 5.7E+03 _2._15*'03 3.6_E+01 B.7_E+01 0.042 0.038 & 0.77.7] 104.2%
[9) 16 1% 7E+01 2E401 BE-01 1E€+01 Q.007 0,006 0.1 1.2%

i : Letad o sTS ol e,
Run i 1906.4 20.4 7.37
Run 2 1034.4 30.44 7.61

e ———————
Run3 | 19266 | 29.44 7.
Average | 78224 | 20.18 | <745 A

Flovo - D350.3 ok _

(rocess -

Fentt £33 gl Ihe f‘ﬁ

Bakecl s <L .8 f&-/’/l...

P#ho Lt 050 s S - - gl @ 2 ?"’/‘(" C‘;Z"\

cAtwnd 00 Bs/A @ -Aten] @17 tos fyr

/']0:( it G +~.;/7, GELAN

____-v_;-\-—-_.____
fad et it € Qi




IEA-Marshalitown,lowa

Standby Generator
Data ~ hox
Run: 1 ppmiavg) 1909.8
Pla: 12 Praticol 1 gas conc. 1764
Min/Pi: 5.0 Cal. Initial 17674
Stack Diameter {in): 95 Cal. Final 1767.1
Nozzie Diameter (In): 0.186 Zero cal inflal 1.25
iy Gas Calibration Factor. 0.994 Zero cal final 1.25
Pllol Coefficient: 0.89 Bws 0
Barometric Prassure (In Hg): 30.30 Q{dsctm) 2168
Static Pregsure (in H20): 1.50 ‘ MW 48
CO%: 0.0 % ~ Total howurs 500
CcO2%: 7.3 %
O2%: 101 % [“Conc. Comecied for |
Moisture Collectad (mi): 84,7 drift (ppmdv) 1908.4
Metered Volume (dac): 35.749 Cone. (ppmwy) 1906.4
Leak Comeclion (acf): 0.016 E(ibMr) 2047
Avg Stack Temp (deg F): 8392 E(tonslyr) 7.369
Avp Metar Temp (deg F); 673
Avg Delta B (in H20): 1.1
Avg Sqrt Defta P (In H20)° 1.8593
Parllculate Catch (mg_): 88.8
Calculations
Tstd (deg R): 528
Psatd {in Hg): 29.92
Vm (dacf) 35,58
T (deg R): 527.3
Pm (In Hg): 30,38
Vmstd (dscfy: 30.447
Vhiquld {scl): 3.047
Viotal (scf): 39,194
Maolsture (%) 7.8%
N2(%): 82.1%
Md {Ibfib-mole): 2965
Ms (lbfib-mole): 28,76
Ts{degR) 1298.2
Ps (in Hg): M
vs (figech 161.8
As (mq fi): 048
Q {acim): 56866
Q (scim). 2340
Q {dacfm}: 2158
An(aqft): 0.000131
Run Length (min). a0
wn {fifs): 201.1
IKR {%): 105%
¢ {griect). 0.0350
¢ (gefdacl): 0.0378

o {ibfr):

0.7014




Shest1

PONT# ~

 FIELD DATA EVALUA'I_'!ON SHEET

-60 n" T

)
80
615

.8
&

Ee e o

6.5
676

. 878

aH

R

12

LA
1.4

ER|

BE

AL

AP
34
37

36

34
3.4
34
35
3.7
'35
34

347
32

3.4583

RUN1
APis

18439

19235
1.8574

©1.8439

1. 8439
1.8186

. 18708

19235
1.8708
1.8439

18439
17880
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IEA-Marshalltown,lowa

Standby Generator
Data NOx
Run; 2 PPm(avy) 18986 |
Pls; 12 Proticol 1 gas cone. 1764
Min/PL: 5.0 Cal, Initial 1731.66
Stack Diametar (in): 10 Cal, Final 1731.86
Nozzte Diameler (In): 0.155 Zero cal initial 29
Dry Gas Calibration Facior: 0.804 Zero cal final 28
Pltot Coefficient: 0.99 Bws Q
Barometric Pressura {in Hg): 30.30 Q(dscfm)y 2197
Statlc Pregsure (in H20): 1.50 MW 46
CO%: 00 % Total hours S00
CO2%: 72%
02%: 11.0 % Cona. Corfecled for
Moisture Collected (mi): 56.2 drift {ppmihy) 1934.4
Metered Volurne (dac) 35.498 Gaonc. {ppmwv) 1834.4
Leak Correction (acf): 0.010 E{lb/hr) 30.44
Avg Stack Temp (deg F): 886,1 Eftonsfyr) 7.811
Avg Meter Temp (dag F): 76.3
Avg Delta H (in H20): 1.092 usead the failed flow from run 2
Avg Sqrt Delta P {in H20) > 1.8344 ta caloulate Ibafhr
|____Fanliculle Catch (mg): 100.2
Calculations
Teld (deg F): 528
Pstd (in Hg): 20.92
Vm (daci): 35.29
Tm (deg R): 838.3
Pm {in Hg): 30.28
Vmstd (dscf): 35.283
Vilquid (sch: 2.847
Viotal {scf): 37.930
Motsture (%): 7.0%
N2(%): 81.6%
Md (lbAb-male): 29,59
M3 (IbAb-mole): 28.78
Ts (deg R} 13161
Ps {In Ha): 30.41
vs (fi/sec): 1903
As (6q R): 0.49
Q (acim). 5820
Q (scfm): 2204
Q (dscim); 2133
An (sq fi): 0.000131
Run Length (min): 80
wn {/a): 197.0
IKR (%): 104%
¢ (griscf): 0.0408
¢ (gridsef): 0.0438
e {lb/hn): 0.8014




Sheet2

.FIELD DATA EVALUATION SHEET RUN 2
POINTZ | Ts M Mo T Tm T 4H AP APeS
1 847 76 76 78 12 T 3s 1.8974
g2 T 78 U735 7 11 T 38 | ieem
82 73 76 | 745 T 11 33 18708
B0 74T 78 77 117 34 14
83 75 1 ™ 11 33 18188
82 76 77 785 11 33 ip1e6
@3 77 17T 7 11 35 i ieve
#62 78 . v& 77 1 T 32 ayese
B0 T8 TR T4 U a2 U u7eEs
B85 77 18 775 11 33 8186

1 . ' . . :
Ro-3vo~Nmuhwan

B4 7T T8 775 1A 337 1816
g2 o n LT LT 32 vees

CggsA | 763 40047 33867 | 1.834a
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{EA-Marshalitown,lowa
Standby Generator
Data NOx
" Run: 3 ppm(avg} 1891
Pis: 12 Profico) 1 gas conc, 1784
Min/PL: 6.0 Cal, Inltial 1731.85
Stack Diameler {in): 10 Cal. Final 1731.65
Nozaie Diamater (in): 0.158 Zaro cal injtial 20
Dry Gas Callbration Factor: 0.904 Zero cal final 29
Pilot Caoefflctent: 0.99 Bws 0
Barometric Pressura (in Hg): 30.20 Qdscfm) 2133
Static Pressure {in H20): 1.50 MW 48
CO%: 0.0 % Tolal hours [)
C02%: 72 %
D2%: 110 % Conc. Corrected for
Moislure Coltected {mi): 62.4 drift {(ppmdyv) 1826.8
Metared Volume {dacf): IBA75 Cone. (ppmwv) 1926.6
Leak Carraction (acf): 0.002 E{ibinr) 20,44
Avg Stack Temp (deq F): 8621 E({tonsiyr) 7.350
Avg Meler Temp {deg F): 78.1 used the flow from {he last nn
Avg Delta H {In H20); 1.108 to calcutate lhsfhr
Avg Sart Delta P (In 420)%: 1.8571
Particulate Calch(_m.g_)'. 102.7
Calculations
Teld (deg R). 828
Pstd (in Hg): 29.92
Vi (dacf): 35.96
Tm {deg R): 538.1
Pm (in Hg): 30.38
Vmstd (dscf): 35.829
Vilguld (acf): 2828
Vioted (scf): 38.768
Moisture (%): 7.6%
N2(%}): B81.8%
Md {Ib/ib-mola): 29.59
Ms ((b/lb-mole): 2071
Ts (deg R) 13124
Ps (in Ha): 30,41
vs (ft/asc): 192.7
As (sq ft); 0.49
Q {acim): 5680
Q (scfm): 2327
Q (dscfm): 2151
An (sq f): 0.000131
Run Length {imin): an
vn (ft/a); 200.9
KR (%): 104%
¢ {griscl): 0.0408
¢ (gi/dscl): 0,0442

@ {Ibvhr);

0.81656




Sheet3

.FIELD DATA EVALUATION SHEET RUN3
(PONT® . ¥e W T Mo AH T AP ARG

1. .. 880 " 79 DA 79 S "35'" 18708

863 AT L 78T UTBET TTTiIATTUU3E U veeds
... 868 VR T 79 T s IS I X1
IO S £ U A ¢ ST % SR - - )
Teas T 78’ " 80 18439
83" w0 717889
I CT - B - 18708
L (A 1.8874
.. 868 77 T 78 . 1.8708
B8S TRT T e 18430
'!5'7, no.m . 1:8439 |
=L I £ - 18166

T S . Cod. N
.N__‘.c:c.m_-l;m(n-hl‘w

CBERA T aad Tqows T aAs00 T ST
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DELTA P

DELTAP

DELTAP

RUN1




Facility: IEA (Hy-Vee)
Location: Marshailltown,lowa
Source: Standby Generator
Pormit Number: 94-A-597
Test Dateo: 2-29-96
Reviewer: 8.Dodge Pronass ¢ €3 gof/te 7K
Review Date: 3-29-96 Flooor i3 oy

ts | Moisture| Fan Flow | Fan Flow | Vmatid |Mass Cailch]  © c e KR
ln'lalf,= !ﬁ gaclrn; {dsctm) (ds: m grldu;l! risch} !lbthr] %

1| 839.2 8% 57E+03 | 2.2E+03 | 3.6E+01 | B.9E+01 0.0379 | ©.0350 0.70 104.9%

2 | 855, 7% S6E+03 | 2.1E+03 | 3.56401] 1.0E+02 | 0.0438 | 0.0408 0.80 | 103.5%

3 [ es2. &% 5.7E+03 | 2.2F+03 | 3.6E+D1| 1.0E+02 | 0.0442 | 0.0405 0.82 104.3%

avg{ 84 7% JE+D3 | 2.1E+D3 | 3.8E+01] 0.7E+01 0.042 0.038 0.77 104.2%
c6 16 1% TE+01 2E+01 8E-01 1E+01 0.007 0.005 0.11 1.2% |

Mas 3o hes
Nad 500 AR

PM,, '75:15/7_: = 0925

,‘)0)( fo%s%rr *




IEA-Marshalltown,lowa

Standby Generator
Data
Run: 1
Pis: 12
MiniPt; 5.0
Stack Diamater (in}): 9.5
Nozle Dlameter (in): 0.155
Dry Gas Callbration Factor: 0.904
Pitot Coefficient: 0.99
Barometric Presaure {In Hg): 30.30
Static Pressure (in H20): 1.50
CO%: 0.0 %
CO2%: 7.8 %
02%: 101 %
Moisture Collected (ml): 847
Melered Volume (dacf): 35,749
Leak Corraction (acf): 0.6
Avg Stack Temp (deg FY: 839.2
Avg Meter Temp (deg F) 87.3
Avg Delta H (In H20); 1.1
Avg Sqrt Delta P (in H20)* 1.8593
Particulate Catch (ma): 88.8
Calculations
. To (deg RF 528
Pstd (in Hg): 28.82
Vm (daef): 95.55
Tm {dag R): 527.3
Pm {in Hg): 30,36
vmstd (dsel); 36,147
Viiquld (act); 3,047
Viotal (sct): 39.194
Molsture (%): 7.8%
N2(%}% B2.1%
Md {ib/ib-mole): 2065
Ms {Ibfib-mole): 28,75
Ts (deg R) 1209.2
Ps {in Hg}: ac.41
vs {ft/sack 191.8
As (sq ) 0.49
Q {actm): 5666
€ (sefm). 2340
Q (dsctm): 2158
An (sq ft): 0.000131
Run Length (min): 60
vh (Us): 201.1
IKR (%): 105%
¢ {grfact). 0,0350
c (gridsct): 0.0379
e (Ibfhr}: 0.7014




Sheetd
FIELD DATA EVALUATION SHEET

POINT ¥ Ts Mi Mo T AH AP
3 EL 50 &0 0 K 34
3 848 82 T 815 12 37
3 847 5 62 | 635 19 36
y 844 &7 83 68 id 34 | 1.8439
5 831 89 B4 8.5 1A 3.4 | 18439
& 831 70 o5 576 11 3.3 ] 18166 I
7 835 &8 &7 7.5 K 36 1 1.8708
B 936 72 87 5.5 12 37 | 16235
) 840 7 28 70.5 K 3.5 ( 1.8706
10 T 74 %9 15 Kl 34 | 1543
i 344 74 70 7 11 34 | 18439
2 332 74 70 73 7 32 | 17880

1352 673 | 1.4083 | 2.4893 | 1.8693
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IEA-Marshalitown,lowa

Standby Generator
Data
Run: 2
Pts: 12
Min/Pt: 5.0
Stack Diameter {In): 10
Nozzte Diameter {In): 0.185
Dry Gas Calibration Factor: 0.994
Pitot Cosfficient; v 098
Barometric Pressure {In Hg): 30,30
Static Preesure {in H20). 1.50
CO%: 0.0%
CO2%: 12%
02%: 11.0%
Moalstura Colleated {mi): 56.2
Metered Volume (dacf): 35,498
Leak Catrectlon (act): 0.010
Avg Stack Temp (deg F): B55.1
Ang Meter Temp (deg F): 76.3
Avg Defta H (in H20); 1.092
Avg Sart Delta P (In H20}™% 1,8344
Partlculate Catch {mg). 100.2
Caiculations
Tetd (dag R}, 528
Pstd (in Hg): 25.92
Vm (dact): 35,20
T {dag R}: §36.3
Fm {In Hg} 30.38
Vmstd (dacf): 35.283
Viiguid (scf): 2647
Viotal (gcf): 37.030
Motslure (%): 7.0%
N2{%): 81.8%
Md (Ibfib-mole): 29,59
Ms (loflb-mole): 2870
Ts (deg R) 1316.1
Ps (in Hg); 30.41
vs (ftfeec): 180.3
As (sq fi); 0.49
Q (acim): 5620
@ (scfmy): 2294
Q {dscfm): 2133
An (sq ft): 0.000131
Run Length {min); 60
vn (ft/s): 197.0
KR [%h): 104%
< {gr/scl): 0.0408
¢ (gridact): 0.0438
a (lb/hr): 0.8014




Sheet2

FIELD DATA EVALUATION SHEET RUN 2

" POINTH | T8 M Mo Tm aH AP APPS
1 847 78 76 76 1.2 36 1,8074
2 862 T 79 735 1.4 38 18074
E] 62 73 78 74.5 11 3.5 1.6700
4 8860 74 78 75 (K] 3.4 1.6438
3 853 75 77 70 1.1 3.3 1.6168
8 832 76 77 76.5 1A 3.3 1.6166
7 863 77 77 77 K 3.5 1.8708
8 B62 76 78 77 1 32 1.7500
9 860 76 78 77 1 3.2 1.7880
10 865 i 78 715 (K] 33 1.5166
11 854 77 78 775 1.1 33 1,5166
12 832 77 79 78 1.1 22 1,7880
9651 76.3 | 1.0897 | 3.3667 | 18344

Paga 1




{EA-Marshalitown,lowa
Standby Generator
Data
Run: 3
Pia: 12
Min/Pt: 6.0
Stack Diamater {in): 10
Nozzle Diamater {in): 0.155
Dry Gae Callbration Factor, 0.594
Pitot Coefficlent; 0.99
Barometrlc Pressurs {in Hg) 30.30
Static Pressure (In H20); 1.50
CO%: 0.0 %
CO2%: 7.2%
02%: 11.0%
Moistura Collected [mi): 624
 Metered Volume {dacf); 36.175
Leak Cotrection (act): 0.002
Avg Stack Temp {deg F). 852.1
Avg Meter Temp (deg F): 78.1
Avg Deita H (in H20): 1.108
Avg Sgrt Delta P (in H20)™: 1.8571
Partlculate Caich (mgy: 102.7
____Calculations
Tsid (deg R): 528
Pstd {in Hg): 2992
Vm (dacf). 3596
Tm (deg R): £30.1
Pm {In Hg): 20,38
Vmstd {deef): 36.820
Vilquid {acf): 25938
Viotal (sef): 38.768
Moleture {36): 7.6%
N2(%): 81.8%
Md {Ibib-mole); 2959
Ms (ib/ib-mole): 2371
Ts{deg R) 1321
Ps (in Hg): .M
vs (it/sec): 182.7
As (sq ) 0.48
Q (acfrm): 5690
Q (scten): 2327
Q {dsofm): 2181
An {sq fi): 0.000131
Run Length {(min): B0
wn {1Us) 200.9
IKR {%): 104%
¢ (griech): 0.0408
¢ {gridscf): 0.0442
@ (tbfhr): 0.8155




—_—

Sheetd
FIELD DATA EVALUATION SHEET |RUN3
POINT# | Ta [ Mo Tm AH AP | ap*E
1 860 i) 78 70 1.1 35 | 1.8706
Z 883 74 7% 76.5 12 36 | 1.8974
3 860 76 76 775 14 38 | 1.8074
4 858 7 ) 785 1.4 34 | 1.8430
5 845 78 80 78 i 34 | 1843
8 836 77 80 78.5 1 32 | 1,760
7 845 79 79 78 1.1 35_ | 18708
3 B&1 7 70 8 12 36 | 1.8974
0 865 77|79 78 1.1 35 | 14708
10 855 77 76 78 1.1 34 | 1.84%
11 837 77 79 78 11 34 | 1.8430
12 831 77 78 775 13 33| 1aiee
8521 784__| 11003 | 34600 | 1.8571

Page 1




DELTAP

POINT #

DELTAP

RUN 2

DELTAP

RUN 3




T

E Thompson Environmental Consuiting, Inc.

@ a member of 1HE COMPLIANCE GROUP

March 22, 1996

lowa Department of Natural Resources
Environmental Protection Division

Air Quality Bureau

Wallace State Office Building

900 East Grand Avenue

Des Moines, IA 50319

Attention: Doug Campbell

Subject: Industrial Energy Applications
Compliance Test Results, 1EA, Hy Vee, Marshalltown, 1A

Dear Doug:

Enclosed are the results of particulate and NOx compliance tests conducted on
the back up generator located at the Hy Vee store in Marshalltown, 1A on
February 29, 1996. The resuits of these tests indicate that the generator is not
in compliance with its emission limits, This generator will be repermitted to
emission limits which are based on the results of these tests and also protect
the ambient air quality. The permit applications will be submitted to IDNR by
May 22, 1996. This constitutes our proposed compliance plan for this facility.

If you have any cotmments or require additional information, please call me or
David Charles (319/378-6536). Thank you.

Sincerely,

.7
{HQ)&PSON ENVIRONMENTAL CONSULTING
‘Mélody Faler/
Project Engineer

cC Chris Moore
David Charles

Environmental Engineering, Permitting ancd Compliance Services

4960 Pleasant Stroct - West Des Moilaes, lowa 50266 « Tel: 513-2256-4303 - Fax: 515-225-4103




EMISSION TEST REPORT
for
INDUSTRIAL ENERGY APPLICATIONS
on the
Marshalitown Hy-Vee Standby Generator
located in
Marshalitown, Iows

February 29, 1996

Conducted by

Comprehensive Emission Services
1112 Maple Street
West Des Moines, Towa 50265
(515)225-71372

Project No. 8395
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PREFACE

This report summarizes the results of the data collected on a compliance demonstration
test at the Industrial Energy Applications, Hy-Vee facility in Marshalltown, lowz. To the
best of cur knowledge, the data in this report is accurate and complete. Any questions
concerning this report should be dirested to Mr, Mike Ankerstjerne or Mr. Mark Titus,
Mr. Ankerstierne and M. Titus may be reached by phone at (515) 225-7372.

. ‘,,‘-%f' .
Mark Titus
Test Leader

7/, -
ﬁénﬁrﬂ%%

Reviewed by

March 1, 1996




INTRODUCTION

An emission test was conducted by Comprehensive Emission Services on the Industrial
Energy Applications, Hy-Vee standby generator in Marshalltown, Iowa. Three particulate
and three Nitrogen Oxide sampling runs were performed. The testing fulfills the

Tequirements for testing established in the IDNR Permit #94-A-597. The testing was
performed on February 29. 1696.

Coordinating the field tests:

Tim Titus - Comprehensive Emission Services

Chris Eastburn - Industrial Energy Applications
David Charles - Industrial Energy Applications
Meledy Faler - Thompson Enviranmental Consuiting

Conducting the feld tests:

Mike Ankerstjerne - Comprehensive Emission Services
Mark Titus - Comprehensive Emission Services
Jay Titus - Comprehensive Emission Services

Witnessing the field tests for the IDNR:

Shane Dodge - University of lowa Hygienic Laboratory

The appendices to this report contain the following information and data:

Appendix A: Example Caleulations
Appendix B:  Laboratory Data Forms
Appendix C:  Field Data Forms
Appendix I:  Pretest Calibrations
Appendix E:  Posttest Calibrations
Appendix F:  Process Data
Appendix G: CEM Data




SUMMARY OF RESULTS

Table ! summarizes the test results for testing
Applications, Marshalltown, Hy-

particulates on run 2 failed and

The allowable limit for particulates is 0.76 Ibs/hr.

The allowable limit for NO. is 6.40 ton/yr..

performed on the Industrial Energy

Vee standby generator. The final leak check for
was not used,

Testing and analysis was performed according 1o EPA Method $, 202 Method 7E,

No biank corrections were performed.

Table 1
Summary of Test Results
February 29, 1996 units Run 1 Run 2 Run 3 Run 4
Particuiate Net Weight 8. 0.0888 * 0.1002 0.1027
Particulate Emissions t/dscf 0.0379 & 0.0438 0.0442
Particulate Emission Rate lb/hr 0.70 * 0.80 0.82

NO, Concentration ppm 1906.3 19343 1926.6 *

NO, Emission Rate Ib/hr 29,48 30.44 29.45 *
Isokinetics Y 104.5 " 103.2 104.0
Flow Rate dscfm 2,158 2,197 2,134 2,151




SAMPLING AND ANALYTICAL PROCEDURES

Sampling Procedures

Particulate emissions were determined by U.S. Environmental Protection Agency (EPA)
Methads 1, 2C, 3, 4, and 5. Nitrogen Oxide emissions were determined by U.S. :
Environmental Protection Agency (EPA) Method 7E. These Methods are titled,

Method 1 - “Sample and Velocity Traverse for Stationary Sources”

Method 2C - “Determination of Stack Gas Velocity and Volumetric Flow Rate
(Standard Type Pitot Tube)*

Method 3 - “Gas Analysis for Carbon Dioxide, Oxygen, Excess Air and Dry
Molecular Weight™

Method 4 - “Determination for Moisture Content in Stack Gases”

Method 5 - “Determination of Particulate Emissions from Stationary
Sources”

Method 7E -"Determination of Nitrogen Oxides Emissions from Stationary

Sources (Instrumental Analyzer Procedure)”

These methods appear in detail in Title 40, Code of Federal Regulations (CFR), Part 60,
Appendix A, and in the lowa Compliance Sampling Manual.

The particulate sampling apparatus is shown in Figure 1 on Page 6. All equipment was
calibrated at Comprehensive Emission Services’ office prior to shipmert to the test site.

Sampling Locations

The stack sampling point focations can be found in Appendix C.

Amalytical Procedures

The particulate emission rate was determined following procedures detailed in Method 5.
Particulate samples collected on Whatman glass fiber filters were analyzed gravimetricaily,

The probe and nozzles were rinsed with acetone. The rinse was transferred to tarred
beekers and evaporated to dryness.
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Table 2
Particulate Emission Results

Parameters | Units_ | Runl | Run3 |  Rand
Particulate Emissions
Actual ar/dscf 0.0379 0.0438 0,0442
Weight Collected a 0.0838 0.1002 0.1027
Particulate Emission Rate
Emission Rate | ®hr [ 070 [ 080 | os2
Stack Flow Rates
Velocgity ft/min 11,510 11,418 11,560
Actual acfm 5,666 5.620 5,690
Standard Conditions dscfin 2,158 2,134 2,151
Sampling Resuits
Isokinetics Y 104.5 103.2 104.0
Sample Volume dscf 36.134 35.274 35.826
Ave. Stack Temperature °F 839 855 852
Ave. Square Root AP inches H,0 1.8593 1.8344 1.857%
Ave. AH inches H,0 1.11 1.09 1.11
Ave. Meter Temperature °F 67.3 76.3 73.1
Oxygen % 10.10 11.00 11.00
Carbon Dioxide Y 7.80 7.20 130
Moisture Coliected ml 64.7 56,2 62.4
Moisture % H,0 7.8 1.0 1.6
Run Stert Time HH:MM 10:13 13:21 14:44
Sampling Time minutes 60.0 60.0 60.0




Appendix A

Example Calculation




- i
NOMENCLATURE

Svipbol Descrintion

acfim Actual cubic feet per minute

As Area of stack

Bus Percent water

G Pitat tube calibration cosificient

Cua Concentration of particulate dry basis, standard conditlons

D, Diarneter of nozzle

dseftn Dry standard cubic feet per minute

gridseim Grains per dry standard cuble feet per minute

D Inside diameter of stack

M, Moalecular weighr, dry stack gas

M, Molecular weight, stack gas

Qy Stack flow ate, dry standard conditions

Py Barometic pressure

P, Stack pressure

Sp Static pressure

Ta Average meter temperature

Ts Temperature of stack gas

Vi Initial meter reading

Vi Final meter reading

Vg Volume meter, actual

Vo Volume meter, standard conditions

A\ Average stack gas velocity

W, Toral moisture collected

Wit Total pamiculate matter collectad

Y Meter correction fagtor

8 Sampling time

% H,O Percent mioisture by volume

% CO, Percent carbon dioxide by volume, dry

%Oy Percent oxygen by volume, dry

%l Percent isokinetic

AH Pressure drop across orifice meter

AP (as velocity pressure




PARTICULATE CALCULATION EQUATIONS
Run 1

1. Volume meter
vV, = (Vr - Vi) Y
= (477.100 - 441.351) 0.994

= 35.535 fi}

2. Velume meter, standard conditions { 70°, 29.92 in, Hg)

AH
177 v [P+

v . 7 “‘(_P" 13.5)
o) T, + 460

17.7 (35.535} [30.30+
839 + 460

1.14
13,

d

36.13¢ fi!

3. Percent moisture by volume

_ 100 x 0.04707 (W)
"7 004707 W)+ Y,

100 x 0.04707 (64.7)
0.04707 i64.7) + 36.134

=78 %

4, Molecular weight, dry stack gas

M, = 0.16 (%CO,) + 0.04 (%0,) + 28.0

= 0.16 (7.80) + 0.04 (10.10) + 28.0
= 29.65




5. Molecular weight, stack gas

B B
@ M5=Md(1 -i}+ 13[-13“3)

100

i _18), 15 (18
29.63 [1 100] + 18 [NJO]

= 28.75

6. Stack Pressure

[=]

1.5
- 30,
T Y

= 30.41 inch. Hg

7. Velocity of stack gas

® T, 360

Vi 60 % 8549 C, || g Vi oy

= 60 x 85.49 (0.99) \II 36%%9%%"63%3_ (1.8593)

= 11,510 ftfmin

8. Percent isokinetic

100 (T, + 460) V,, _

) BW II)I'l ¢
1778 V, P, (1 ﬁ] ™ (.2_4)

) 100 (839 + 460) 36.134

7.8 0.155 Y
.7 (6 A4l |1 - = X0

1045 %




9. Arez of stack

® A = [E}Z

1l
j—
12|
| tn
\-.—_-ﬁ

049 /°

10. Stack volummettic flow rate actpal conditions
Qa = vS As

= (11,510) (0.4%)
= 5,666 acfm

11. Stack volummetric flow rate, standard conditions { 70°, 29.92 in. Hg)

177 = V, A, p,( - 135_5]

Qu = T, + 460

17.7 (11,510) (0.49) (30.41) (1 ; %)
839 + 460

=

= 2,158 dscfm
12. Grains pet dry standard cubic feet

A3 Wt
Cqy = 1543 Wha

vmcs'm:

. 1343 (0.0888)
36.134

= 0.0379 gridsct




13. Emission rate

® 60 Wty Q)
b T B TN
he = i Vo

. 60 {0.0888) (2,158)
453.5924 (36.104)

0.70 Ib/hr




Appendix B

Laboratory Data Forms
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Name' Mo oo - D g zﬂ;f:‘} ;"‘__;.C = Courramisve
Dates 312 (94 2ES Euasion
Analysis Type: A NEEE] = S3 Seaviess

Rm

Tvpe Id=ntificuion Final Taze Nat
Numper Weighe Weigiic Waeight
Filter £374 3.0349 |9 03,4 L0238
ProteRie Al | R 431  |36.9363126.%340 | , 0073 .0
| Crmoe PR 1620640 l1e 5.0938) .00 3 )
norgasic D336 1670487 ljbs.09%3] . 0508 |
TaulNetWeightl LOFEE |
R Y o
Tvre [dentification Fimal Tare Net |
Numper Weight Weight Weight i
Sl | £3/72 130499 |3.02)3 |.0296 |
PoboRise ( ® | 8672 195 3023 |35.69Yy) |.0052 | .03¢%
Crpnic | m) | D2FF |/F5.2600 {135.2483 |- 0103
Inorgaaic D27% 1/43.5/333/63. 4442 .053 ]
ToalNee Weight { | o007 -
Run L} JoE.)
Type Identification Final Tare Net
Numbes Weight Weight Weight
Filter F3/)€ (30623 |3.0320 ) .0303
Probe Rinsa { wh | BE23 |44 5p6) |64.7956 | .00F5 .03 7
Qe ™ | D227 U243 1M.-30%1 | -0052
Taargasic D250 1127,9922[132.43735 | 0593
Toml Ner Walghr | /0977. .
Blanks FARY
Type [dentification Final Tare Net
Number Weighr Weighe Weight
Wanzr Blank ( mi)
Acmens Blank ( mh)

MeC2, Blask ( al) |

Identificaticn

Felinch fler P~+'mmiilwe B =

R e

150ml Beaker

C » 250ml Beaker D = 400ml Beaker
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TARE WEIGHT
Em_ﬂ_.__ZG mzmm._.

Time 91y 400 _
Date ._.w.\bu. _\...‘\Qn? |

Analyst j\ 3‘\. m

Welghlng {grams)

1D Neo. p Py .

F3e%} .04 |3.035Y i 30353

Yo% 3.071F |7.03/% “ 3 O3/
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30 3.0105 | 2p2072 ] 3.0206 |
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Appendix C

Field Data Forms




Run No. 1

Location: Hy Vea Marshallrown
Date: Feh 29 1396
Project # 8895
. % Isokinetic= 104.5
Initial Meter Volume (Cublc Feet)= 441.351
Finai Meter Volume {Cubic Faet)e 477100
Meter Factor= 0.994
Final Leak Rate {cu Ftmin)= 0016
Net meter Volume (Cubic Fest)= 35.535
Gas Volume (Dry Std Cubic Feet 88 Deg)= 36.134
Baromatrlc Pressure {in Hg) = 30.30
Static Pressurs (Inches H20)= 1.50
Stack Preasure (in Hg)= N4
Percent Oxygen = 10.10
Parcent Carbon Dicxide= 7.80
Moisture Collectad{mi)= 64,7
Percent Water= 7.8
Average Metar Temperature (F)= 67.2 S
Average Delta H { in H20)= 1117,
Average Delta P (inches H20)= 3.4583
Average Stack Temp (F)= 839 %
Dry Molecilar Weight= 2085% ~
. Wat Molecular Weight= 28.75
Sampling Time (Minutes)= 60.0
Nozzle Diameter(inches)= 0,155
Stack Diameter {Inches)= 9.50
Stack Area (Square Feet) = 0.49 Ve
Pitot Coefficient= 0.99
Average Square Root of Delta P {Inches H20)= 1.8593/
Stack Velocity (Actual, fYmin)= 11,810
Flow Rate (Actual, Cubic ft/min)= 5,606 /
Fiow Rate (Std, Dry, Cublc ft/min 68 Deg)= 2,158

Partictiate Loading - Front Haif

Particulate Welght Net (g)= 0.0312
Paticulate Loading, Dry Std. 68 Deg (gr/scf)= 0.0133
Emission Rate (lbfr)= 0.25

Particulate Loading - Total Catch Including Impingers

Particulate Weight Nat (g)= 0.0888v " .
Particulale Loading, Dry Std. 68 Deg (gr/scf)= 0.0379 V" |
Emission Rata (Ibfir)= 070 v

.Percent [mpinger Catch= 64.86
NOX ppm = 1906.3 v

NOx Ib/hr = - 29.48 /




Run No,

Location: Hy Vea Marshallt¢an
Date:

Project #

% lsokinetic=

Initial Meter Voluma (Cubic Feet)=

Fina! Meter Volume (Cubic Feet)=

Meter Factor=

Final Leak Rate {cu Ft/min)=

Net meter Velume {Gubic Feet)=

Gas Volume (Dry Std Cubic Feet 88 Deg)=

Barometric Pressure (in Hg) =
Static Prassure (Inches H20)=
Stack Pressure (In Hg)=

Percent Oxygen =
Percent Carbon Dioxide=
Molsture Collectad(ml)=
Percent Water=

Avarage Meter Temperature (F)=
Average Delta H ( in H20)=
Average Deita P {inches H20)=
Average Stack Temp (F)=

Pry Molecular Waights=

Wet Molecular Weight=

Sampling Time (Minutes)=
Nozzie Diameter(fnches)=
Stack Diameter (inches)=
Stack Area (Square Feel) =
Pitot Coefficlent=

Average Square Root of Defta P (inches H20)=

Stack Veloclty (Actual, fUmin)=
Flow Rate (Actual, Cublc {t/min)=
Fiow Rate {Std, Dry, Cubic ft/min 68 Deg)=

Particulate Loading - Front Half
Particuiate Welght Net (g)=

Paticulate Loading, Dry Std. 68 Deg (gr/sch)=
Emission Rate (lo/hr)=

Particulate Loading - Total Catch Including impingers

Pariiculate Weight Nat (g)=

Particulate Loading, Dry Std. 68 Dey (gr/scf)=

Emission Rate (lb/hr)=
Percent Impinger Catch=

NOx ppm =
NOx 1b/hr =

2

Feb 28 190
8885

103.2

A77.543
513,961
0.894

fail
38.188
36.338

30.30
1.50
30.41

11.00
7.20

0.0000
0.0000
0.00

0.0000
0.0000

ERR

1934.3 ‘-/,

3044




Run No.

Laocation: Hy Ves Marshatitown
Dater.

Project #

% |sokinetic=

Initial Meter Volume (Cubic Feet)=

Final Metar Volume {Cubic Feet)=

Meter Factor=

Final Leak Rate (cu Ft/min)=

Net meter Volume (Cubic Feaf)=

Gas Volums (Dry Std Cubic Feet 58 Dag)=

Barometric Pressure {in Hg) =
Static Pressure (Inches H20)=
Stack Pressure (in Hg)=

Percent Oxygen =
Percent Carbon Dioxide=
Moaisture Collected{mi)=
Percent \Water=

Average Meter Temperature (F)=
Avetage Delta H [ in H20)=
Average Delta P (inches H20)=
Average Stack Temp (F)=

Dry Molecular Waight=

Wat Molecular Waight=

Sampiing Time (Minutes)=

Nozzle Diameter(Inches)=

Stack Diameter {Inches)=

Stack Area (Square Feat) =

Pitet Coefficlant=

Average Square Root of Delta P (inches H20)=

Stack Velocity (Actual, ftmin)=
Flow Rate (Actual, Cubic f/min)=
Flow Rate (Std, Dry, Cubic ft/min 88 Deg)=

Particulate Loading - Front Half
Particulate Weight Net (g)=

Paticulate Loading, Dry Std. 68 Deg (ariscf)=
Emigssion Rate (lb/hr)=

Particulate [.aading - Total Catch Ingluding Impingers

Particulate Weight Net (g)=

Particulate Loading, Dry Std. 68 Deg {gr/scf=
Emission Rate (Ib/hr)=

Percent Impinger Calch=

NOx pprn =
NOx toihr =

3

Feb 29 198
8895

103.2 /

516.87¢9
§52177
0.994
0.010
35.285
35274

30.30
1.80
30.41

11.00
7.20
56.2

7.0

763,
1.09 /‘/
33667
855« -
2959 v
28.78

80.0
0.156
9.50
0.49
0,89
18344 ¢

N

11,418
6,620
2,134 »

N

£.0388
0.0161
0.28

0.1002 ‘//’

0.0438
0.80 :

63.27

1926.6 Ve
29.45 /




Run No.
Location:
Date:
Project #

Hy Vee Mearshalitown

% lsokinetic=

Initiai Meter Volume (Cubic Feet)=

Final Meter Volume {Cubic Feet)=

Meter Factor=

Final Leak Rate (cu Ft/min)=

Net meter Volume (Cubic Feet)=

Gas Volume (Dry Std Cubic Feet 88 Deg)s

Barometric Pressura (in Hg) =
Static Pressure (Inches M20)=
Stack Pressure (in Hg)=

Percent Oxygen =
Percent Carbon Dioxide=
Molsture Collected(mi)=
Percent Water=

Average Meter Temperature (F)=

Average Delta H { in H2O)=

Average Delta P (inches H20)=
. Average Stack Temp (F)=

Dry Molecular Waight=

Wet Molecular Weight=

Sampling Time (Minutes)=

Nozzle Diameter(inches)=

Stack Diameter (Inches)=

Stack Arsa (Square Feet) =

Fitot Coefficiant=

Average Square Root of Delta P (Inches H20)=

Stack Velocity (Actual, ft/min)=
Flow Rate (Actual, Cubic ft/min)=
Flow Rate (Std, Dry, Cubie fmin 68 Deg)=

Particulate Loading - Front Half

Particulate Weight Net (g)=

Paticulate Loading, Dry Std. 68 Deg (gt/scf)=
Emission Rate (lb/hr}=

Particulate Loading - Total Catch Including Impingers

. Particulate Weight Net (g)=

Particulate Loading, Dry Std. €8 Deg (gr/scf)=
Emission Rate {lb/hn)=

Percent impinger Catch=

4

Feb 29 199
8895

104.0+°

552.480
588.8585
0.994
0.002
35.958
35.826

30.30
1.50
30.41

11.00
71.20
62.4

7.6

781,
1417
3.4500 -:/ -

852 L
2050

-

28714

80.0
0.155
9.50
049 |
0.98 .
1.8571 v

11,560 ~
5,690 :»//
2,151

0.0378
0.0163
0.30

0.0442 o”
0.82
63.19
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COMPREI-IENSIVE
EMISSION
SERVICES

d v \
Project Number é 2 75

Project Leader 'vfﬂiﬁ/( TlTVS

Run Number. = Meter Qperater Jﬂ- :/ h hj 5
Date "?-'—"2?.?6 Lab Person _
Sample Type PP Support Persennel -'_vf ! / <'r

Plaat ‘H"f-v"f '—?: 9":"‘ é’L}h

Locaion LT ke iy i

-

[~}
‘ 7
Assumed Moistare %

(?'\

(

Minutes Pet Point (min.) Oven Number

Sampling Time (min.)

¢ 9%
914

Mecter Factar Y
Meter AH®

Pitot Number

Meter Number i__'_

3 .
Unbillcal Nunber 2.
3

]

Probe Number _2_.._

i

pirot Costicient Cp2s9 T Probe Longn 2

Stack Axds 1 (Inch) _‘?L Nozzle Type 2

Schematic of Testing Lacation

Siack Axis 2 (inch) e T .
Baromerric Pressure (In. Hg) 2030 foicol Moes Volue () “/47, 351
. . 'K Final Meter Volume () 477, (¢ F
Static Preswure (in. Hi0) ——2——  [Loak Rate Before ¢ ¥ CFRM®  x 15 in Hg
Nozro Diamerer (inehy 9420 [Toak Ras ABer 716 CFM@ - in, Hg
Pitot Leak Check @ j¢ Before 74 After
RECOVERY DATA
Oraal Implngers
Final Initial Difference

Teial %COo, FCOHED, %0, tmpinger L § { 227 144 27

v | CeNT wpioger 2 | | | 9 177 1 9

2 tmpinger 3 | 17 106 q

a —r A TR Y,
avg | 1% t4-{ ConditionyColor Toial 64, 7

Notes: Filter Number: Fj )




Run No ! - -
Praject Na. LELR) .
Location AE=lae MEya - MEA
ote 229259
~
Operatar J i
Start Time 16:13

Field Data Sheet

Stop Time ”:"H

Traverue | Sample | Dry Gas Mewer ! Velocdy i _?Inck Dry Gas Mcw Qritica Pump | Cvan Exit Prabe
Pant Tme Heod ! Teamp Temp. °F AH VAC. Temgp, Temp. Tamp.
" w4l 351 | N R L T e '"'“’l R R
Y qud, 2% 104 153 14g lbe 101 13 1253 {757 124
) 91,39 13,7 915 14 16l (L) 17 197 |74 155
3 50 326 0.6 iy41 165 162 .1 13 W53 P 12577
P 45y map 5,1 w4 147 b3 .f |3 1356 {38 253
5 M55, 276 34 153 169 ley (LI |3 12l 138 RSY
b 9. 259 103 133 (7e W5 (I |7 |25 36 RS
ni 20 125 1935 log 167 1y 13 128 139 |57
3 10523 1370936 (72 H67 UL 13 1255 136 1282
i 6y 237 13,5 1x4G 173 (8% Lt |2 W42 177 129
4 919134 iy1y 114 tkg Mt 13 (257 139 1259
b} 74070 134 1894 174 |22 W/ 7 {283 140 252
4 G7hide_ 13 1933174 |70 N |3 129717y |62

' ! | i

i

i

|

|

i

i | | |
Nates:
%C%Comm

:—?_E‘_E Essnon

ailll

b
:

i
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@

i

I

e m e
Project Number Ej %7"

"
L A

Project Loader

Run Number.

f1.7,
A1

Date '32."-1?“76

Moeter Operator

Lab Person

Sample Type T5 P

Suppart Personnel 7, At

Plane H'i/-Uft - LTEA4A Gea,

{ocadon ﬁd(-‘nj‘af ' ?'f'u.l

Assumed Moistre 5% 9 Meter Number i_
Mihutes Per Point {mir) i_. Oven Mumber i—
Sampling Time {min.) 24 Umbilical Number M
Meter Factor Y ¢4 1 l"ilmNumber...L 566 Run |
Meter AH® _.M;l_s:.._. Probe Numbsr 3_

]
Pitot Coeffictont Cp_Z A L0 Probo Lengih 2

g3

Stack Axis § {inch.) i r Nozzle Type Schemaric of Testng Locarion
Stack Axis 2 (inchy At 7
B ) o By 2030 Tnitial Meter Volume (%} 77 54 3

arometrle Pressure (i g’, & Final Mrser Vohmoe () 57 3, 4 {

Static Pressire (in. H,0)

-—!—'-.-5.'.-"—' Look Rate Before g0 CPM@ =15 in Hg
Nozzle Diamerer (nch) 02023 2 Leak Rate After CFM®@ in. Hg
Piwot Lenk Chevk ¢/ Before After
RECOVERY DATA
Crsat Impingers
Final [pitial Differenca
Trial %C0, %CO,+%0, %0, fmpinger L | [ 2 5~ V174 o
t Impinger 2 , {d oo Lo
2 Impinger 3 { | (/) i 1747 2
3 impinger 4 [0/ Ly St~ | T, 1
Avg Condition/Color F%al | 44,4
Notes: Filter Number: ‘: 3 /@




Field Data Sheet .
a t,,L{
Run Ne.__={
Praject Na. R4 —
Location h“""::’f M ran LB e S‘.’{" pid!
Date 1,‘;&:‘4 i
Qpsrator 2!
Start Time ”’jé
Stop Time 12 21
Traverss | Sampie | Ory Gas Metsr lvslo:uv' Stack | Diy Gas Meter Crtics | Pump ] Gven Bxt | Proba
Paint Time # Head Ta'mp. | Tamp, °F . AH Vag, Ti'r:p. Tn.tm_:. ] Ta.rnp.
) et 72947 | mtio F [ e [ Quim e I T i l F
I qea.95¢ 137 14y 7)) 170 1.2 12 1% 137 1258
2 433,937 13,5 lyu3 ‘7 1L} i |a% |93 1287
i 6. 930 125 1551 173 179 (it |2 153 g i<y
“ 97,437 |34 %59 174 = g 13 DRy 3y 5
) 92 590 (oA Void 14|13 L1 13 396 |7 287
{ —_— 122 g3y 175 {74 W 13 355138 |24
) Y99 030 |24 gt 175 175 163 12 1292 |38 1257
) 502,009 133 lg5e 175 |74 MLt 13 126 |36 15
3 505,450 13,6 19549 17610 W2 12 94 |37 |51
H Sox0dr |25 1353 477 (70 4l (2 (275137 1259
5 S(oq%0 134 y53 177176 U4 12 124¢ |37 1350
& siabl 12 e 178 176 0 13 |35¢ |35 1259
‘ i
)
|
[ '.
| 1
Il i l |
! :
' !
| k I
’ | 1 !
| : ! i
& i ; i i
Notes:
SC &= Cownmmrsive
Z2E= Ewuon
= 83 Services
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I

I

it

COWREEENSWE
EM[SSION
SERVICES

L
¢ %G
Proiect Numbef—s 571 Project Lender ,.[“\?\)
Run Number. Meter Operator Jl
Date "2 ‘-lq_ ! {} Lab Person
LYY i
Swraple Tvpe ! 55‘_ - Support Perscunel M' A
piage J17VEr ~ L B4 Ge
Lucation
Assumed Moisnre % Meter Number Q
Minues Per Poiot (min.) Oven Number ._9._‘.
Samplivg Time (mi.n.) ; : Umbilical Number E@— 5 cer ro A {
Meter Factor Y _O. 199 | pitol Number ]
Meter AH® .._L_?.gi__. Probe Number
Pisot Coefficient Cp. v 7 Probe Langth _.L_._
Stack Axis 1 (inch) .ii._ Nozzle Type 55 Schematc of Testing Location
Stack Axis 2 (inch) 9. T
_ 2030 Initial Metes Volume (%) 5/4, ¢ 79
'Ban?memcl’xmsmr. e (. Hg) L5 ol Mot Vahme () 552, 177
Static Pressure (in. Hy0) -—--'—h'm-—- Leak Rate Before 1y I CPM@ =I5 in Hg
Nozzle Diameter (inch) 0 O [5‘ ! Leak Rate Afec ¢ & CIM@ & in, Hg
Pite Leak Check 04 Beiore 7 () After
RECOVERY DATA
Orsat impingers
Figal Initial Difference
Trial | %CO, BCOH %0, %0, mpinger 1 | | 35" e 25
v\ CEMT 1mpinges 2 | ] /() o 1D
2 Impinges 3 | J£ 3 70 3
3 wpinger 4 {754, 3 | 296,( | F,2
Ave Condition/Colar Tl | $4,)
=357
Notes Filier Number: 2




Field Data Sheet

Run No. -3

Project No. 85’?7\

Location HY-ee - Lo h6ea #Mivwn

Dwte _2=29-%¢ See rual
Operator 2 L 1y

Start Time _f <!

Step Time - =2 "-2 3

Travarse | Sampla i Ory Gas Mater Valocty Stack Dty Gas Mazar Qiffica Pump 1 Cven ' Bt Prong
Point Tiove b w Head Tamp. Temp. °F AH VAC. lTemp. Temp. Temp.
U} SIh (7 | o | T [T J o | PR e | F *
' 514,956 126 1841 17 76 |42 13 11772 137 ¢4
R 523,560 136 1862 t7 76 iy 13 344 |43 1355
3 19 B 135 1x0) 173 (7 g 1y i 17 (Y
Yotag U 73 124 Awie |74 176 Wl 17 1ss ¥y |ass
5 1235 30620 |23 gy 178 7 4 17 12872 138
G | 37 22 183076 |77 (il | R57 w3 |89
Vol B37.500 135 dogs |77 127z 10t 14 1250 192 1253
2 1,0 P43 120 1%ed 17¢ 175 |L¢ 19 |35 Hs |28
e B13070 3 (%9 i7e |78 lle |v L5 (37 1352
q (A B 230 133 WEes 177 17y Lt 19 129 135 |asg2
v 128 B9t 123 (957177 77 Vi 1% |29 |38 135
b |sp i5Rur7 122 o lzz |77 |4 14 347 |39 |2
. |
]
| i
|
i 1
Notes:
EC = Cowrmmevavs
SE= Fuston
= 8% Servicis




W— - I
f=_.C = Cowmprerensve
=E= FEusswon
= Sz Services
® N
Project Numbe. 35/??\ Project Leader /b[' £
Run Number. g Meter Operator o) r
Date l —-"?- ‘7.[\'-"? {/ Lab Person
Sumple Tvps ! " ? Support Persannel ,‘""f. 4‘
e By -lice B A Sea.
Location M1 23 % | Ty i
Assumed Moisnure % 1 Meter Murnber '2
Minutes Per Point (min.) 9 Qven Nurabet _L__
Sarnpling Time {min) _W/_ Urnbilical Number iﬂ.‘?..’.... 9(’? roal
Meter Factor Y __.&.‘i..“:,i_ Pitot Number 3
Moter A@ L BT brobe Number L._
Pitor Caetficions CpL1 7Y probe Leng
Stack Axis 1 (nch) 1L Nozzls Type 55 Schematc of Testing Location
o Stack Axds 2 (inch.) s
Brrometic Pressute (i Hg) MJa Inidal Meter Volume (R 5 %), & §//
Sutic Pressue (a. H.0) [, Final Mewr Volume () 8¢9 (45 .
t Leak Rate Before . f/f /7 CFM®@ 15 1o, Hg
Noazle Dismeter Gnch) D[ 55 Teak Rute After 174 CEMe 4 . Hg
Pitor Loak Check ()¢ Befors /¢ ARer
RECOVERY DATA
Orsat impingets
Final Tnitiat Difference
Triai %00, BCO,+%0, %0, tmpinger 1 | | 37 J774 27
1 leens Imginger 2 | | /2 Vi 12
2 mpimger 3 | )5\ | {0/ [
3 Impinger 4 | 772, & 47& 4 f,}l &f
Avg Condition/Color Toal | 0,4
Notes: Filter Number: l): 3 !g
®




Field Data Sheet

ot
Run Na. |
Praject No. LE Sk :
Location ky-lice Migwa -TCAGen |
Date 2\-2?'\?5 See rua
Oparator </
Start Time :2"'1’1

I

Btop Time ?"r “

Traverae | Sample | Ory Gas Mertar Valocty Stack Ory Gas Mater Odfiea ' Pump : Cwam Sal Probe
Point Tme | # Head Temp. Tamp. *F _AH VAT, | Temp. | Temn. | Temp.
[rrin) Inﬁdﬁ'?).'fgﬂ md:.ﬂ b ot Cutier inHO | InHg ,[ o “*r "
) 15 1655540 13,8 &ge \79 179 1 12 2L 195 1162
2 1w 55960 136 Vegr 174 179 1o 13 1283 194 |95
3700y Bllgte 24 1w 176 179 1ta 13 Q956 |R5Y
v 10 Beq.e70 134 lysy |77 137 Wt 13 1250 {93 159
g (28 BZeOr 13,4 1895 17y |5z |40 13 147137 |53 ]
y |3 | —— (3.2 Vg 171 lgd lig |3 1257137 |<¢7
o / 5 1572440 13,5 lg#5 |79 |l7a Vg |3 1285 |91 |253
Y lw PB7s% 336 (g |77z (12 |3 L5 |4 |24
7 LS 67500 Ds (%5 177 1m Jnt 12 57 |4 2R
9 g B30 34 1885 177 77 (Ll 13 RN (Y 25
¥ |25 PBrs6re 134 (837 |77 27 Lo {2 1980 1449 1252
T 3 Ppeness D3 By (77 |70 | |3 1297 192 125
]
| !
i i
l
|
l |
| |
[ !
. ! '1 1 i |
Nctes:
iC = Casmmene
EZEFE=Z Ewusson
= 5% Seavicss

\




Preliminary Velocity

Plant Projact Ne 7y 6/7\
Date_cd "2 994
LacationftY-Vee e 5 ha [ Town

Stack 1D

pitot Cp_t:7{
Statio Pressure in H,C.—': &

Barametar Pressure 'n. Hg. 3£l

Start Time
Stop Time,
Operators :

M.

SCHEMATIC OF TRAVERSE POINT LAYQUT
Final Pitot Leak Check at 23" A0 P/F

Traverse| Valecily | Stack | Cyclonis Flow Travarsa | Velocity | Stack Cycioniz Flaw
Point Head Temp. Cetermination Point Haed Temp Determination
Number &P “F Numibar AP F
in. HQ AP st O* | Angle Which i HO AP at O* | Angle Which
Referance Yielda Aslerence Yialds
a Nuil AP & Null AP
r 3.5 |25
3 135 2 1R
3 136 3 137
4 34 q9_13.9
> 33 5 135
¢ U2 (|33

Nates:

%;_.C = ComMpREHENSIVE
j'=='_-._____E ?__: MISSION
= §= Services




TRAVERSE POINT LOCATION

B ki
Project No, gl'f’d 4 / 7
Plant ol ‘/‘""F"//fe‘"" = ,fgﬁ 2 i
Date. ' ?/? 7% / / -
Sempling Location St W, ; l
Port length (in.) . / ~
Stack L D (in) AN f ;/ 2
. A ) !
Nearest Upstream Disturbanca (i) : /3 =T \l
MNeagest Downsasam Disturhaece {in.) 8 / - - -
Opervor iy A / /
’(. .
DRAWING OF STACK
Traverse Point Location
Traverse Fraction Suck Product CF Port From Owside Of Nipple
Point of Stack LD. 1D, Columng 2 and 3 Lenpth (Sum of Colurns 4 & 5)
Number
Decimal Fraction to
neatest I8 in
1 & & 7.5 a4
2 24 /. &
3 274 2.5
4 3, ¢ §F
5 PS4 5
§ 75=¢ T {
7
3
9
10
1
12
Notes:

(N
vy
..urllll"””lm

I

COMPREHENSIVE
Ez SSION
ERVICES
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Appendix D

Pretest Calibrations




METER CALIBRATION

Operator
Date
*revious Y Factor

Meter Volume
Final
Inital
Net

Meter Temperature
Inlat
Initiad
Final
Outlat
Initial
Final
Avg. Matar Temp

Time
WMater Defta H
Barometric Pragsure

Room Temperature
Initiad
Final
#vp.Room Temparature

Pump Vacuum
Ver (std)
Vm (atd)

Y Factor
Delta H@

Average Y
Average Dalta H@

+/- 2% Criteria
Percent of Avg Y

+/- 5% Criteria

M.A
Feb, 14, 1996

Cubic Feet
Cubic Feet
Cubic Feet

Dey. F
Deg. F

Deq. F
Deg. F
Deg. F

sec
inches H20
inches Hy

Deg. F
Deg. F
Deg.F

inches Hg

dscf
dscf

K Factor

Mater Number
0.971 CQrifice Number

RUN1

103.974

PABS

PASS

98.300
§.678

33.0
53.0

52.0
48.0
53,0

420.0
220
20.60

73.0
66.0
69.5

18
5.788
5.811
0,906
1.957
0.694
1.525

0.18

23

RUN 2

109.829
104.100
8,729

55.0
60.0

a7
48.0
53.0
g4.0

420.0
2.20
29.60

67.0
65.0
66.0

18

5.805
5.852
0.582
1,893

0.6426

0.6266

PPGPQ

0.8278

0.828%




-

Date:

Cperater:

A

CONSOLE WORK SHEET

2/r/54

Pravious Y Facwer ...Q...‘ZZ.L_.

AL e

o 12k

Z

Crifice Number: =

K Facter:

Meter 1.0,

Aun Numter

METER JCLUME | Units 1 | 2
Final *® 103978 | 108, §29
itat ® | e8,z00 104 10O
Meter Temperawras
INLET
trtjaa! o s 5L
Flna g 52 o ol
QUTLET
tnital F 5z ] yg
Final F Y- ' 5%
Tima sec (-{ﬂj g2 _Q
Matar At i, 1,9 2.7 2. ¢
Barometric Pressura in. Hg 2990 29, 0
Aoem Temperatura
Initlal F vk 7
Final " (oo o
Pump Vacuum In. Hg 1 8 V.4

-;C % Coveresensive
_T==_ E —_=_; EMISSION
= S= SeRvICES




ORFICE BRACKETING

PPGPQ
Operator M.A. B8RACKET ORFICES:
Date Feb, 14, 1995 Crifice No, 1 2
K Factor 0.8426
Orifice Np, 2 3
Meter Y Factor 0.994 K Factor 0.3271
ORFICE #1 ORFICE #2
Meter Volume
Finai Cubic Feat 116.803 121,512
Inital Cublc Fasat 110.00¢ 115.500
Net Cubic Feat 5.803 5813
Meter Temperature
Inlst
Initial Deg. F 62.0 65.0
Final Deg.F 67.0 68.0
Outlet
Inital Deg. F $8.0 61.0
Final Deg. F 60.0 65.0
Avg. Meter Temp Deg. ¥ 61.8 64.8
Tima sac 420.0 780.0
Meter Delta H inches H20 2.20 0.55
Barometric Pressure inches Hg 29,60 20.60
Room Temperature
Initial Deg. F éa.0 67.0
G Final  Deg.F 68.0 700
Avg.Room Tamperature Deg.F 68.0 635
Pump Vacuum inches Hg 18 22
Ver {std) dscf 5.794 8.475
Vim (atd) decf 5.839 5.593
Y Factor (brackets) 0.982 0.979
+/- 2% Criteria
Percentof Y 0.17 1.51
PASS PASS




BRACKETING WORK SHEET

“\-, y

¥
Operator: A Meter 1.D. T
Date: /M fiw K Factor No. 1 Q.64
Previous Y Faeicr i S K Factor No, 2 Q.327| &
METER VCLUME Units 1 2
Fina « [15. 393 (21,513
Ine ® 1/0.000 115 .02
Metar Temperaiura
INLET )
Initel F 67 (L5
, Final F P I 4
e \ OUTLET T
‘J : Initfal F 94 Lol
Final *F (no "o 5
Time seq 4 20 780
Meter AH in. H,0 2.2 g.55
Baromatric Pressure in. Hg 29,09 29.¢0
Hoom Temperature
Initfal F R 1
Final F £ i
Pump Vacuum: in. Hg ! £ : 22
:C = Cowremnsive
% BE= Eusston
’ Y = S3 Services




Appendix E

Posttest Calibrations




A

Matar Volume

Final
Inital
Net
Mater Temperature
iniet
Initial
Final
Outlet
Initjal
Final
Avg. Mater Temp
Time
Matar Delta H
Barometric Pressure
8 Room Temperature
Initial
Final
Avg.Raom Ternperature
Pump Vaocuum
Ver {std)
Vm [std)
Y Facter
Dalta H@
Averaga Y

Avarage Dglta H@

+ /- 2% Criteria
Percent of Avg Y

+ /- §% Criteria

METER CALIBRATION

Operator 4T

Data March, 1, 1996
‘ Previous Y Factor

Cubic Feet
Cubic Feet
Cubic Feet

[y

Dag. F
Deg. F

Deg. F
Deg. F
Deg. F

sac
inchas HZ0
inchas Hg

Deg. F
Deg. F
Deg. F

inches Hg

dscf
dscf

K Factor

Metar Number
0.994 Orifice Numbar

RUN 1

594,933
589.000

PASS

PASS

5,933

£9.0
62.0

60.0
62.0
60.8

420.0
2.20
29.85

684.0
70.0
67.0

19
5.849
6.032
Q.970
1.738

0.968
1.732

2.66

0.6426

AUN 2

600.962
535.000
5.962

62.0
65.0

87
82.0
64.0
83.3

420.0
2,20
23,895

70.0
70.0
70.0

19

6.832
6.032
0.967
1.729




f—

CONSCQLE WORK SHEET

W
il

il

Crerator: '-), i, K Facer: OGL{Q(’
Cate: 31~ 76 Meter1.0. iy
Previcus Y Facier _L‘f.‘f_”f__ Criflce Number: ]
Aun Numoer |
METER YCLUME Units 1 | b4
Final ﬂ’ 594,133 660,94
inta) r 5%9.000 595 000
Matar Temperaturs
(NLET
initial F 59 -
Final F (;.2 6 5
QUTLET
Inital °F (o G2
Final " G2 &4
Time sac LIQ_ g ‘fa?.a
Meter AH in. H,0 R0 ol
Barometric Prasswa In. Hg 29 %5 29,55
Fvom Temperature
Inital F (4 70
Final F 70 70
Pump Vacuum in. Hg 19 {9
‘_j_:___C —EjComREHENm
=E= FEusson

SERVICES




——

ORFICE BRACKETING

Qperatar
Date
Meter Y Factor
Meter Voiume
Final
inital
Net
Meter Temperature
inlet
Initial
Final
Outlet
Initial
Final
Avg. Meter Temp
Time
Meter Delta H
Barometric Praessure
Room Temperature
Initial
Final
Avg.Room Temperature
Pump Vacuum
Ver {std)
Vm {std)

Y Factor (brackets)

+/- 2% Criteria
Porcent of Y

J.T. BRACKET ORFICES:
March, 1, 1696 Orifice No. 1 2
K Factor 0.6426
Orifice No, 2 3
0.268 K Factor 0.3271
ORFICE #1 ORFICE #2
Cubic Faat 607.048 £13.018
Cubic Feet 601.100 207.300
Cubic Feat 5,248 5718
Deg. F 65.0 67.0
Deg. F 67.0 68.0
Deg. F 68.0 86.0
Deg. F 66.0 €8.0
Deg. F 65.8 67.5
sec 420.0 780.0
inches H20 2.20 0.56
inches Hg 29.85 28.85
Deg. F 70.0 70.0
Deg. F 70.0 70.0
Deg. F 70.0 70.0
inches Hg 19 23
dscf 5.832 5514
dscf 5,989 57186
0.974 0.965
Q.60 0.35
PASS PASS




BRACKETING WORK SHEET

Operatcr: ‘-) T Meter |.D. ol
Date: 3-1-96 ] KK Factor Na. 1 0.6 6
Previaus Y Facicr _Q_?(_,_?___ K Facter No. 2 ¢ 1<
WETER VCLUME Unils 1 2
Final % 607.043 $13.018
intial # Gol.100 607. 300
Meter Tampstature
INLET .
Initial ‘F (5 67
Final F b7 b 9
OUTLET
Irital °F G5 GG
Final ' L6 & g
Time 546 '-j cl g . 7 50
Mater AH in. H,0 ;z 2 ¢, 5¢
. Baromatrle Pressura In. Hg 29 85 29.95
Reom Temperatura
Initlal oF 70 70
Flnal " 70 70
Pump Vacuum in. Hg 19 23
;=____-__C _— CovpresENsIvE
_‘-':_;—:—_,_E = Engssron
= S% SERVICES




Appendix F

Process Data




SENT BY: TEA Ing.; 3-19-96 2:21PYU; 319 378 6565 =>

§152254143;

. YECIAS N AL
(Type of Source)

Owner _ H ¥Viz— /Wﬁ:mwu (’2‘5‘:4) Ru;r No.

SovrcelD._ Daie = {-294?_6

ight (Manufaciurer's Rating)

Maximum Continuous Process We

Ibs./he.
Histarjcgl Averoge Process Weiglit lbs./hr,
Histarical Max.imur_n Process Weight ibs.mr.

Type and Sources of Fuels Normally Burned Lo 2 ,{2{&',3 £

Approximate Quantities of Each of Above Fyels Bumed Annually

Recycling Capabliity: Yes No —_
Process Data Duri raged

Process Weipht (Dry)

Ibs./hr,
Percent Moiéturq %
Process Weight (Wer) Ibs. iz,

[}
How Process Weight Determined

Type of Fuel Burned l:iuﬁng Run 53 44—;_‘ /e

Il bk o

Recycling in Progress:  Yes No _

—— e

0 "
Petson Responsidle for Data; /2 wers Efs iRt

_ Signature: ,,-%25- o
Titte/Position: ___ £ corrsnmpmune SeAE

*
5

"Averages of Operating dath taken durlng dtiudl o 0 Unless requested otherwise,

A5

- T T e




Appendix G

CEM DATA




Comprehensive Emmsion Services Run 1
|EA Ganeratar Hy-Ves
Marshalttawn, lowa Run 1
DATE 02-25-1936
TIME 10:02:56
Tme o2 co2 NOx
. sec/day % % BB
10:04:00 993 bA L] 1910.0
10:03:00 094 n 19T
10:06:00 987 7.8 1918
10:07:00 10.24 1.8 1508.,2
13:08:00 10.2 1.7 1608.1
10:08:00 1023 7.4 1902.4
10:10:00 1023 179 1408.5
10:11:00 40.2 7.0 10082
0:12:00 10.23 7.5 180t
10:13:00 10.22 7.70 18031
10:14:00 16.19 7.83 1908.3
10:15:00 10.22 778 19043
10:16:00 10.22 779 1904.2
1001700 10.22 7.79 1007.8
10:18:00 10.21 7.7% 1903.¢
10:96:00 10.2 74 1907
10:20:00 1019 7.81 1905.5
10:21:00 0.2 781 1408.4
10:22:00 10.19 .01 1808.5
10:23:00 10.1B T8z 1907.7
10:24:00 10.18 7.02 1208.8
10:25:00 10,18 7.84 16049
10:2a:00 10,18 783 1005.8
10:27.00 1017 7.82 1904.6
1r:28:00 1015 743 1901.2
10:20:00 10.14 7.8 1901
10:30:00 10.14 7.83 1806.6
10:34:00 1018 7.82 1400.2
10:32:00 1016 T.82 1807.7
10:33:00 1013 1.83 1860.7
10:34:00 10.18 7.42 1800.8
10;35:00 10.14 7.82 190414
10:38:00 10.1¢ 7.82 1885.9
o 10:37:00 1013 743 1904.7
10:38:00 10.14 7.04 14908
10:30:00 1015 7.83 19114
10:40:00 1015 7.82 15902.8
10:41:00 10.15 1.82 1609.3
1042:00 10.15 7.82 10072
10:43:00 10.15 7.82 189009
10:44:00 10.14 742 1912.2
10-:46:00 10.14 7.82 19125
10:48:00 10.12 7.83 19118
124700 10,11 7.04 10128
10:48:00 10.4 7.04 1900.5
10:4%:00 1008 730 10003
10:50:00 10.11 744 1808.8
10:51:00 10.00 7.56 1912.3
10:52:00 10.08 1.88 1908.3
10:53:00 10.08 1.88 18089
15400 1009 Taa 1802
10:55:00 101 7.85 18872
10:56:00 10.08 7.0 1884.7
10:67:00 10.04 7.88 18063
10:58:00 10,05 7.08 1803.9
10:52:00 10.05 7.08 1908.5
11:00:00 1004 7.68 1912.8
11:01:00 10.07 T.86 16023
11:02:00 10.08 787 1904.84
11:03:00 10.06 T.86 1898
12:30:00 10.44 7.51 1R8G.13
12:31:00 D45 751 108815
12:32:00 1043 7.5 198617
Avgerage 104 78 1900.6
Addjuzied for Blas
Q2 co2 NOx
Dry 1.1 78 1008.3
o.n 2.01 125
8.58 10.39 1767.10




Compréhensive Eriasion Servicas  Run 2
IEA Generaiar Hy-Vea
Marstmtilewn, lowa

DAYE 02-28-1335
TIg 11:28:01
Tima 0z
o seciday %
11:28:00 .87
11:29,00 997
11:30:00 0.86
193400 9.88
11:32:00 9,97
113300 597
113400 8.6
$1:35:00 .54
11:36:00 0,98
11:37:00 X L]
11:38:00 593
11:32:00 $.83
11:40:00 .88
11:41:00 .33
14200 0.92
11:43:00 803
11:44:00 2% ]
+145:00 [:%:7]
11;46:00 9.83
14:47.00 B8.93
11:48:00 8.5
11:49:0D0 9.82
11:50:00 283
11:51:00 a2
+1:52,00 -3~}
11:563:00 292
11:54:400 583
11:55:00 9.83
14:56:00 0.9z
11:57.00 9.89
11:58:00 403
1M:68:00 892
12:00:60 [ K]
12,01:00 0.07
120200 987
12:02:00 a.ep
15:04:00 9.8
12:0%80 2489
12:08:00 8.8
t2:01:00 8.0
120800 2.38
12:05:00 9.09
12;10:00 89
1100 981
12112:00 9.80
120200 891
12:14:00 %03
121500 5.91
1211800 9,80
1217:00 9.95
121800 997
12:t0:00 .88
12:20:00 9.8
122100 9.99
1222200 904
12:22:00 4,95
1224:00 906
9.9%
9.93
9.9
10,24
10.27
10.26
10.33
14;22.00 10,39
Avgersgs 9.8
Addiusted for Biaa
Q2
Dey 89
Bias Coraction Valuas
0.04
857

coz
%

co2
18

.02
w05

NiDx
Fpm

19186
1918.1
1916.6
19207
1870.3
19479
19152
18185
19101
1918.2
1809.6
18104
1910.7
1807.5
1808
1806.8
18063
169054
1398.2
19309
1891
1082.8
1860.2
1885
1886.1
1891.2
18631
18742
187192
1882 4
186834
15883
1895.1
1680
18867
1087.2
1B78.6
1880.9
10846
18784
18913
1861.9
e
1877.0
1003.2
18701
1878.2
1869.2
1809
18868
1896,
18931
1888.3
18,9
1690,8
1886,1
1683,2
12855
18972
1883.5
1938,88
1937 .87
192092
1994.95
1878.43

12488

NOx
1924.3

290
173165

-




Comprenenelya Emission Servicas Run 3

|EA Generator Hy-Vas

Marshaflowm, \owa

DATE 02-29-1896

TIME 13:10:01

Time Q2

sec/day %
13:12:00 987
13:13:00 0.86
13:14:00 5.83
13:15:00 9.82
13:16:00 9.83
13:17:00 9.54
12;18:00 8.54
12:19:00 p.as
13:20:00 285
13:27:00 .68
13:22:00 .85
13:23:.00 9.84
1%24:00 D84
13:25:00 9.82
13:28:00 8.82
13:27:00 .83

13:28:00 984
13:29:00 2.03
1RG0 98
13:31:00 9.82
13,32:00 083
13:33:00 .43

Avgerage 9.8
Addjusiaed for Bias

oz
Dry 97
Blas Comeciion Values

a.57

Run 3

€02
%

coz
40

-0.02
10923

NOx

ppm
1900.6
1005
18999
18059
1850.6

1891.8
1604.8
1830.1
1090.9
1847.8
1879.3
18786
18852
18881
1885.5
1886.5
1882.1
1877.2
1977.8
18824

1878
18777
1681.7
16754

1872
1876.4
1887.5
18685
1870.4
18631

1863
18867
1871.8
1889.1
1850.8
18692

16874
1093.,5
tb07.2
1917.9
18214

1918
1947
18108
18,1
1806,7
1914.5
19174
19224
1918.2
19179
19122
1911.8
1800.4
18913

1897
1897.2
1884.1
1852.6

a0

NOx
1926.6

2.90
1731.65




"comprehensive Emission Services”

“IEA Generator Hy—Vee " dé%dz/z 22
*Marshalltown, Iowa"

DATE 02-29-1996

TIME 1Q:02:5%6

dR:MP‘HSS o2 coz2 NOX
% % PoOm
10:04:00 9.93 7.78 1910.9
19:105:00 9 .94 777 1217 .1
LO:06:00 9.97 7.78 1916.0
10:07:00 10.24 7.78 1908.2
10:08:00 10.20 7.77 1907 .1
10:09:00 10.23 7 .80 1702.4
10:10:00 10.23 .79 1909 .8
13:11:00 1¢.20 7 .81 1308.2
10:12:00 10.23 7 .80 1307 .0
15713:Q0 0.2 7.79 1903.1
10:14:00 10.19 7 .83 1908 .3
10:15:300 1¢.22 7.79 1904 .3
10:16:00 10.22 7.79 1904 .2
. 10:17:00 10.22 7.79 1907 .5
10:18:00 10.21 7.79 1903.1
10:19:00 10.20 7 .80 1707.0
10:20:00 10.1% 7 .81 1205.5
10:21:00 10.20 7 .81 1909.4
10:22:00 10.19 7 .81 19Q08.5
10:23:00 10.48 7 .82 1907 .7
10: 24100 10.18 7 .82 1506 .8
10:25:00 10.1& 7 .84 1904.9
10:26:00 10.16 7.83 1905.6
10:27:00 10.17 7 .82 1904 .6
0:28:00 10.15 7 .83 1901 .2
0:29:00 10.14 7.83 1901.¢Q
10:30:00 10.14 7 .83 1896 .5
10:31:00 10.15 7 .82 1900 .2
10:32:00 10.1% 7 .82 1897 .7
10:33:00 10.13 7 .83 1890.7
10:34:00 10.15 7 .82 1890 .8
10:35:00 10.14 7 .82 1901.1
103136300 10.16 7 .82 1895.9
10:37:100 10.13 7 .83 1904 .7
10:38:00 10.14 7 .84 1908.0
10:39:00 10.15 7 .83 1911 .4
10:40:00 10.1% 7 .82 1909.6
10:41:00 10.1% 7 .82 1909.3
10:42:00 10.15 7 .82 1907.2
10:43:00 10.15 7 .82 1909.3
10:44:00 10.14 7 .82 1913.2
10:45:00 10.14 7 .82 1912 .6
10:46:00 10.12 7 .83 1911.8
10:47:00 10.11 7 .84 1912.9
16:48:00 10.10 7 .84 1909.5
10:49:Q0 10.08 7 .86 1900.3
10:50:00 10,11 7 .84 1908.8
10:51:00 10.08 7 .86 12912.3
10:52:00 10.08 7 .86 1906.3
0 :53:00 1%.08 7 .86 1905.,9

:154:00 10.09 7 .86 1902.0
10:55:00 10.10 7 .85 1897.2
10:56:00 10.08 7 .86 1898.7
10:57:00 10.04 7 .88 1906 .3
10:58:00 10.05 7 .88 1906.9
10:59:00 10.05 7 .88 1908.5
11:0Q:00 10.04 7.88 1912.8




Ty 10.07 P R K- T4 - I ™
11:02:00 10.06 7.87 1904.8 !
11:03:0¢ 10.06 7 .86 1899.0




ncomprehensive Emisslon Services"
*1EA Genarator Hy-Vee "
"marshalltown, Icwa”

DATE 02-29-1996

TIME 11:26:01

GIR 1MMiSS o2 202 NOx

% £ [~1=1,}
11:29:00 Q.97 7 .87 191%.6
11:29:00 9,97 7 .87 12i8.1
11:20:00 9.96 .88 1916.6

11:31:00 9,96
11:32:00 9,97
11:33:00 3,97
11:34:00 9,96
11:35:00 9.94

.87 1920.7
=1 1920.8
86 1917 .1
191%.2
.53 1918.5

AN N NN N N
o
@

11:36:00 3,95 .BE 1910.1
11:373:09 3 .94 .88 1916 .2
11:38:00 9,93 .59 1906 .6
11:39:00 9.95 .88 1910Q.4
11:40:00 9.96 .87 1910.7

11:41:00 9.93
11742:0C 2.92
11:43:Q0 9.93
11:44:00 9.93
11:45:00 9.92
11:46:00 ?.93
11:47:09 9.93
11:48:00 8.756
11:49:00 9.92
11:80:00 9.93

.88 1907 .5
1908.0
.89 1904 .8
.89 1906 .3
.89 1905 .4
.89 1898.2
.89 1898.9
.96 1891.0
.89 1889.8
.89 1890.2

SENENEN ENRURR Y
)
0

11:51:00 9.92 1885.0
1:52:00 9.93 .88 1386 .1
13531900 9.92 -89 1891.2

11:54:00 9.93 .88 1883.1

11:585:00 9 .93
11:56:00 9.92
11:57:00 9 .89
11:88:00 9.93
11:59:00 9,92
12:00:00 9.90
12:01:00 9 .87
12:02:00 3.87
12:03:00 9 .88
12:04:100 .90
12:05:00 5,89

.B7 1874 .2
.89 1879.2
91 isB2.4
.88 1885.4
.88 1889.3
.90 1895.1
.91 1890.0
1986.7
.22 1887 .2
.89 1879.5
.90 1880.9

NN NNN NG
@
vy

NEYECENEN RN I
~f
N

12:06:00 9,90 B9 1884 .6
12:07:00 = 9.91 .88 1879 .4
12:08:00 2.89 .89 1881.3
12:09:00 9.8%9 .89 1881.5
12310:00 2.90 .20 1876.0

12:11:00 9.91 .89 1877 .8

.J\]\J\J\J\j\l\l\l
[12]
0

12:12:00 9.499 1883.2
12:13:00 g.91 .89 1879.1
12:14:00 9.93 .89 1878.2
12:15:00 9.98 .90 1899.2
12:16300 9.96 .92 1889.0

2:17:00 9.95

7.74 1886.6
2:18:00 9.927 7.91 1896.3
12:19:00 9.98 7.91 1893.1
12:20:00 9.98 7.90 1888.3
12:21:00 9.96 7.92 1893.9
12:22:00 9.94 7.94 1890 .6
12:23:00 9.95 7 .94 1886.1

12:24:00 .96 7.92 1893.2




s w2 i L s e T YT T8 L e e 22
12:26:00 9.93 7.93 1887.2 o
12:27:00  9.90 7.96 1893.8




[

Comprehansive Emission Services"
“IEA Generator Hy-Vee ™

"Marshalltown, Towa® J
DATE Q2=279-1996 KU V\ 3
TIME 13:10:Cl
HR:MM:SS oz coz NG =
% % ppm
.3:12100 % .87 7 .92 1900.6
13:13:00 9 .86 7 .92 1905.0
13:14:00 v.83 7.93 1899 .9
13:15:Q0 9,82 7.95 1898.9
13:156:00 2.83 7 .94 1898.6
13:17:00 9 .84 7 .93 1892.5
13:18:00 9.84 7.93 1991.8
13:12:Q0 9 .85 7 .92 1894 .8
13:20:00 5.85 7.92 1890.1
13:21:00 '3.88 7.3 1390.9
13:22:00 3,85 7.92 1887 .8
13:23:100 9.684 7.93 1879.3
13:24:00 9 .84 7 .92 1879.6
13:25:00 9.82 7 .94 1885.2
13:26:00Q g .82 7 .93 i885.1
13:27:00 9.83 7 .94 i88%5 .5
13:28:00 9 .84 7 .92 1886 .5
13:29:00 9.83 7.91 i882.1
13:30:00 9.80 7 .94 1877 .2
13:31:00 9.83 7.93 1877 .8
13:32:00 3.83 7.93 i1892.4
13:33:00 9.83 7 .92 1878.0Q
13:34:00 9.84 7.92 1877.7
13:35:00 9.85 7.91 18981.7
3:36:00 9 .84 7.90 1875.4
Q.a:a?:oo $.80 7.93 1872.0
3:38:00 9.78 7 .95 1876 .4
13:39:00 9.79 7.93 1867 .5
13:40:00 9.76 7 .94 1858.6
132:41:00 9.74 7 .94 1870.4
13:42:00 9,72 7 .95 1863.1
13:43:00 .69 7 .97 1863.0
13:44:00 9.71 7 .96 1866.7
13:45:00 9.73 7 .93 1871.8
13:46:00 9.73 7.94 1869.1
13:47:00 9.72 7 .93 1859.8
13:48:00 9.71 7.95 1869 .2
13:49:00 9.73 7 .93 1878.0
13:50:00 9.73 7.93 1899.5%
13:51:00 9 .69 7 .96 1907.2
13:52:00 9.70 7 .96 1917 .9
13:83:00 9 .69 7.97 1921.4
13:54:00 9.71 7 .96 1916.0
13:55:00 972 7 .95 1918.7
13:56:00 9,69 7.96 1918.6
13:87:00 9.70 7 .98 1919.1
13:58:00 9 .72 7 .94 1906 .7
13:59:00 9.71 7 .96 1914.5
14:00:00 9.75 7 .94 1917 .4
14:01:90 9.77 7 .90 1922.4
102:00 9.65 2.00 1718.2
4:03:00 9.76 7 .93 1917 .9
14:04:00 9.75% 7 .91 1912.2
14:05:00 9.78 7 .89 1911.6
14:06:00 9.79 7 .88 1900.4
14:07:00 9 .80 7 .89 1891.3
14:08:00 9 .80 7.87 1897 .0

14:MN9:00 Q 77 7 A9 1AS7 .2




7.90
7 .89

1894 .1
1892.6




"Camprehensive Emissloq Services"”

"IEA Generator Hy-Vee

"Marshalltown. Iowa” I C/%L
DATE 02-29-1996
TIME 0%:48:107

HR:MM: S5 oz [ )] NOxX

% 1 [=3=1 ]

09:48:38 14 .84 = L108.9

09:48:48 331.7
Qw:48:58 17 .4

09:4%9:08
09:49:18
09:49:28
OY:49:38
39:43:418
C9:43:58
09:50:08 L.66 Q.20
09:50:183 8.7% 2.92
o3:50:28 8.63 .05
09:50:38 3.61 -0.02
09:50:48 8,60 -Q.,02
09:50:58 8.
Q9:51:08
09:51:18
09:51:28
09:51:38
09:51:48 . .
09:51:58 4,12 ¢.04
Q2:52108 Q.33 9.17
09:52:18 0.19 20.38
09:82:28 0.15 21.27
9:52:38 0.13 21.25
9152148 Q.11 21.09
09:52:58 0.11 20 .68 -
09:53:08 0.11 20.71
09:53:118
09:53:28
09:53:38
09:53:48
09:53:58
Q9:54:08
Q9:154:18
09:54:28
09:54:38
OI:54:48
Q09:54:58
09:55:08
09:55:18
07:55:28
09:55:38
g3:55:48
09:55:58
Q09:56:08
09:56:18
07:56:28
09:56:38
I:56:48
d9=56:58

Q2:57:08
09:57:18
09:57:28
Q5:57:38
Q09:57:48
Q9:57:68

-
roeeeraN

= B A
_- e e B W B0 W
. y - N . -
NEbpBENEN

PWN@O G BD

B . 14
NORWWS Q0

]
COCOrF




[T 5D -V [earavly = ]
09:58:18 0.01 =0 .02
09:58:28 0.16 -0.02
09:58:38 0.59 0.05
09:88:48 Q.50 Q.29
03:58:58 Q.03 ¢ .43
09:59:08 ¢.01

g:59118 0.01
9:5%:28 0.01
09:59:38 Q.02
N9:59:48 0.01
09:59:58 0.01
10:00:08 Q.01




|
|
|
|

"comprehensive Emission Services’ 6AL /-—2_

«“]Epn Generator Hy-ves *

"Marghalltown, Iowa”

LATE 02~29-1996

TIME 11:08:57

HR:MM:SS [a 4 202 NOx

% ES Ppom

1:06:10 Q.00 -0.9J1% 15.3

11:06:20 0.00 ~Q,01 13.1

11:06:30 0.00 -0.01 11.2

11:06:40 Q.00 -0.02 10.4

11:06:50 Q.00 -0 .02 9

11:07:00 Q.00 =3 .01 B

11:07:10Q $.00 -2.0z2 &

11:107:20 0.00 -0 ,02 2
kel
5
]

3

11:07:30 2.15 -5 .02
11,:07:40 7 .48 GL.97 15
11:07:50 8.49 .26 a0
11:08:00 8.53 0.01 3

1

NRURVURC NI NENY

11:08:10 a.%4 -0 .02
11:08:20 8.55 -0.03
11:08:30
11:08:40
11:08:50
11:09:00
11:09:10
11:09:120
11:09:30
11:09:4Q
11:09:50
11:10:00

1:10:10
1:10:20
11:10:3¢
11:101:40
11:10:50
11:11:00
11:11:10
11:11:20
11:11:30
11:11:40
11:11:50
11:12:00
11:12:10
11:12:20
11:12:30
11:12:40
11:12:50

DR WWWE BB @A
cbooCCOO




"IEfA Generatoy Hy-ves
"Marshalltown, Iowa”
DATE J2-29-1%%96

TIME 12:27:32

R:iMM:ES Qz co2

12:27:14%9
12:27:89
12:28:09
12:28:19
12:28:29
12:28:39
12128149
12:28:59
12:29:09
12:29:19
12:29:29
12:29:39
12:29:49
12:29:59
12:30:09
12:30:1%
12:30:29
12:30:39
12:30:49
12:30:569
12:31:09
12:31:19
12:31:29
12:31:39

$131:49
2:31:59
12:32:09
12:32:19
12:32:29
12:32:39
12:32:49
12:32:59
12:33:09
12:33:19
12:33:29
12:33:39
12:33:49
12:33:59
12:34:09
12:24:19
12:34:29
12:34:39 .
12:34:49 0.00 ~-0.03
12:34:5%  0.00 -0.03
12:35:09 0 .00 -0 .02

"Comprehensive Emission Services™




scomprehensive Emisgion Services'
"{EA Generator Hy—Vee "
"Marshalltowy, Towa"

DATE 02-29-1996

TIME 14:13:20

HR:MM:55 Q2 o2 NOx
’ % % [=1=]1}
14:14:10 8.54 -0.02 14.0
14:14:20 8.53 -0 .01 12.8
14:14:30 /,§,54ﬂ\ -0.01 11.5
14:14:40 8.53 1} -0.02 11.6
14:14:50 { B.%4 | -0.01 11.7
14:15:00 (‘e.sgd -0.02 il.6
14:15:10 “F.56 -0.02 11.6
14:15:20 2.95 0.19 48.1
13:15:30 0.20 2.82 141 .1
14:15:40 0.12 8.05 160.0
14:15:50  0.10 9.90 65.3
14:16:00 0,09 10 .06 8.4
14:16:10 0.09 10.10 8.5
14:16:20 0.08 10.13 8.4
14:146:30 0.08 10.13 8.4
14:16:40 0.08 10.14 7.5
14:16:50 0.07 10.15 6.0
14:17:00 0.07 10.15 6.3
14:17:10 0.07 10.16 6.1
14:17:20 0.07 6.2
14:17:30 0.07 6.2
14:17:40 0.056 5.2
14:17:50 .07 3.9
14:18:00 0.06 4.8
4:18:10 -0.00 . 7.1
4:18:20 0.00 3.67 7.4
14:18:30 0.01 C.44 5.2
14:18:40 0.01 0.10 3.7
14:18:50 0.01 0.0% 3.0
14:19:00 0.0L 0.04 2.0
14:19:10 0.01 0.02 2.0
14:19:20 0.01 0.01 1.9
14:19:30 0.01 0.01 2.0
14:19:40 0.01 Q.00 1.9
14:19:50 0.01 -0.00 -
14120:00 0.01 -0.00 0
14:20:10 0.01 -0.00 .0
14:20:20 0.24 -0.01 .0
14:20:30 0.78 =-0.00 o
14:20:40 0.07 0,40 282.8
14:20:850  0.01 0.39 985.8
14:21:00 0.01 0.04 1470.8
14:21:10 0.01 -0.01  1626.4
14:21:20 0.01 U 1719.2
14:21:30 0.01 -0.01 1719.3
14:21:40 0.01 -0.01 /1720.2

14:21:50 0.01 “~=0Q.01 1721.3
14:22:00 0.01 \:BTUZ 1721.3
14:22:10 Q.01 - ~0.02 1721.3
4:22:20 0.0l -0.02 ,I?E%ﬁ&h\
4:22:30 ¢ 0,01 . -0.01 / 1721.3
14:22:40 \\ 0.0} } ~0.02 1721.3

14:22:580 - 0.01 / ~0.02\ 1721.3
14:23:00 9oL -3.01 721

14:23:10 0.01 -0.02 1720.5
14:23:20 0.01 -0.02 1720.2
14323530 0.01 -0.03 1721.3

1419740 N N -0 02 1721 R

CAL
A3






