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INTRODUCTION

This report contains the results of stack particulate and NOy
emission testing performed by Affiliated Environmental Services,
Inc. for verhoff Alfalfa Mills, Inc. Hoytville, OoH. Testing was
performed on 67/!-18-92 on the outlet stack. Hay from hoppers, 1is
fed into a drum and is dried. The air from the drum is then
drawn through /a cyclone and exhausted out a 42" inch diameter

stack.
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DESCRIPTION OF TEST

All tests were performed in accordance with EPA methods 1,2,3,4,
and 5 as described in the federal register. A 20 point sampling
set was selected due to the port locations. Each point was sam-
pled for 3 minutes for a total time of a 60 minute test. The
equipment used for testing consisted of a Fyrite Gas Analyzer and
a RAC Stack Train Sampler (EPA type). A RAC type "S8" pitot and
heated stainless steel sampling probe was used with the sampling
train. All equipment was calibrated in the lab prior to the test.
The calculations for the stack sampling parameters were performed
on a computer. A description of the method 1-5 test follows on
the next few pages. NO, samples were collected and analyzed per
EPA Method 7.




METHOD 1
Sample and Velocity Traverses for Stationary Sources.
The location of the sampling site and traverse points are determined based on
stack diameters and length of the stack.

METHOD 2
Determination of Stack Gas Velocity and Volumetric Flow Rate,
Velocities are measured with a type "S" pitot tube. Temperatures are measured
with thermocouples.

METHOD 3
Gas Analysis for Carbon Dioxide, Oxygen, Excess Air, and Dry Molecular
Weight.
A gas sample is extracted by using a bag simultaneously with the particulate tests.
Analyses are performed using an Orsat and/or Fyrite Analyzer.

METHOD 4
Determination of Moisture Content.
A gas sample is extracted at a constant rate from the source. Moisture is deter =
mined either volumetrically or gravimetrically.

METHOD §
Determination of Particulate Emissions from Stationary Sources.
Particulate marter is withdrawn isokinetically from the source and collected on a
glass fiber filter maintined at 248 * 25" F. A schematic of the sampling train is
shown in Figure 1.
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LOCATION OF SAMPLING POINTS DURING PARTICULATE
EMISSIONS TESTING

Distance A= 3 4 amedees 42", ametee Stack

Distance B= 3 ./, ametees

Distance from Inside Distance from Inside
Sample Point # of Stack Wall (inches) Sample Point # of Stack Wall (inches)
f /, j “ CP fJ? 7' (9 ’
o 34" 7 325"
3 o &
(o ! 35.6
L, : 7 9 #
9.5 35 ©
< /0

/.4 p-7 s 0"




QUALITY CONTROL/QUALITY ASSURANCE

All equipment was fully calibrated at our laboratory prior to the test. The sampling nozzles
were measured using a vemnier caliper. The pitots were measured for proper alignment and
dimensions. All thermometers and thermocouples were calibrated against ASTM glass
thermometers. The RAC base units are checked in the field by comparison of a 10 minute
run at 0.75 cfm (AH) to dry gas meter integration and single point check against critical
orifice. Blank solutions (acetone, distilled water) are taken and analyzed at the laboratory to
see if they are within specifications. A chain of custody was maintained by the field
supervisor from the start of the test program to its completion. When the samples were
returned to the laboratory they were placed under the control of the laboratory supervisor
until analysis is completed.




FORMULAS USED IN CALCULATIONS

- i = Y = Cafibration factor of sampling train
AH Pbar = Barometric pressure
17.64 x (Vm) x (Y) x Pbar +
v ™ ( 13.6) R Tstd = 460 + 68 = 528
Tm Psid = 29.92 in Hy
- bi = Cp = Pitot tube coefficient

. Ps = Stack siatic pressure + Pbar
Vic x (PHZO) X ( RTstd) = (0.0471 fYml) x Vic pressre *

MH20 Pstd A = Area of stack - sq ft
: min = Minutes of test
Stack Moisture Content - Bws Atlp = Area of sampling nozzle sq

Bws = Vwe Mn = Weight gain of fiter + probe wash
Vwe + Vme Vic = Volume of liquid and silica collected
Dry Molecular Weight - Md

Md = 0.44 x (%CO2) + 0.32 x (%02) + 0.28 x (%CO+N2)

Stack Gas Molecular Weight - Ms
Ms = 18 x (Bws) + Md x (1-Bws)

Average Stack Velocity - Vs

Vs = 85.48 x (Cp) x [AP) x ‘\/Ts+480
' Ps x Ms

3600 x (1-Bws) x Vs x A x Tstd X Ps
Ts Pstd
. I l- . -I %

TS x (1.667) x (Vwe + Vmc)
{min) x (17.64) x Ps x Vs x Afip

2.205x 10° Mn x SCFH 0.0154 Mn
Vm std Vm std

p-92




PLANT NAME: e tip{f  AlfalfA

SOURCE 1.D.. mut et ( Hovytuvi i ) DATE: G -/F~Ga

STACK PARTICULATE SAMPLE LABORATORY DATA SHEET

Lab Anaysis by /ﬁ/jx,zw

Date: 9“33‘?'_2

Run # l

Filter )
7273 (354 2/ G
Pmbe wash
ol §07 . 3 /0L 7. 2 39./
iroi
meingers JOSSY3. 8 )OS Y28 Y S Y
Final Final
‘ - Acetone blank mg -, )5
Initial initial
Weight = s Voume = 5 oo Net Particulate
Weight mg 130.95
Net particulate weight refers to the
Total Gain Total Gain fiiter and wash minus the acetone blank. -
+5 +55




PLANT NAME: Vegho bt alfalfA

SOURGE 1.0 o He # ( Hoyty/ llE )

\

DATE: _2 - /8~ P2

STACK PARTICULATE SAMPLE LABORATOR

ORATORY DATA SHEET

mmmw:%&&é&?z@‘

Run # e
Datea: 9 -~ A3-72
Filter
738, Lo L32.d JOb .Y
Probe wash »
/0Y500.5 /0Hd5R . Le R
Impingers
J0/703.5 JO/S§3.F /!
Total gain mg .~
2739
Final Final
Weight = <7575 Voume = 2 G2 Fier & Wash mg /sd. 3
‘ -0
- Acetone blank mg -, )5
Initial initial
Weight = <, Voume = 5 50 Net Particulate
Weight mg /549 /5
Net particulate weight refers to the
Total Gain Total Gain filter and wash minus the acetone blank, -
s + 92
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PLANT NAME: VegHold  AlralrEA

SOURCE 1.0 2yl f /f/ov#w'//c‘)

STACK PARTICULATE SAMPLE LAB

Run #

DATE: 2 - /272

]

ORATORY DATA SHEET

mmw:%&w:z?éﬂ'

Date:__2-23-92

p-12

Filte: ;
r 7299 (33,4 05 .Y
Probe wash .
JO?79493.0 JO? 855/ 3 9/ 5
Impingers N _
/07 Fb3. ] /075386 /24.5
Tolal gain mg
3. b
Final Final
Weight = < <5 Voume = 5/ Fiter & Wash mg /5/7 /
- Acetone blank mg —_ ,/5’
intial Inktial
Weght = <7570 voume = 500 Net Particulate
et mg /86 §S
Net particulate weight refers 1o the
Total Gain TUml?an filter and wash minus the acetone blank.
+5 FQl




AFFILIATED ENVIRONMENTAL SERVICES, INC.
36906 VENICE RD.
SANDUSKY, OHIO 44870

PLANT NAME: Varhoff Alfalfa

DATE OF TEST: 9-18-92

STACK SAMPLING PARAMETERS

TEST RUN NUMBER 1

MINUTES OF TEST 60
VOLUME OF GAS COLLECTED cubic feet 37.988
METER CALIBRATION FACTOR Y .99
BAROMETRIC PRESSURE 29.95
PRESSURE DIFFERENTIAL ACROSS ORIFICE DELTA H 1.21
METER TEMPERATURE (+46@) 562
STACK STATIC PRESSURE (HG) .9294
STACK TEMPERATURE (+46@) - 654
AVERAGE SOUARE ROOT OF VELOCITY HEAD 1.14
VOLUME OF IMPINGER WATER COLLECTED =l 95
WEIGHT OF SILICA COLLECTED gma S

AREA OF SAMPLING NOZ2ZLE equare faet .Pe01917
PITOT TUBE COEFFICIENT .84
AREA OF STACK square feet 9.621
CARBON DIOXIDE (DRY FRACTION) ")
CARBON MONOXIDE (DRY FRACTION) @
OXYGEN (DRY FRACTION> 21
NITROGEN (DRY FRACTION) 79

STACK PARTICULATE DATA

GAS VOLUME STANDARD CONDITIONS DSCF 35.459
VOLUME OF WATER VAPOR cubic feet 4.71
PERCENT MOISTURE IN STACK GAS 11.7
DRY GAS MOLECULAR WEIGHT 28.84
STACK GAS MOLECULAR WEIGHT _ 27.572
VELOCITY OF STACK GAS feet per second 72.81
FLOW RATE QF STACK GAS DSCFH 1801325
FLOW RATE OF STACK GAS DSCFM 30022
ISOKINICITY X 98.9
WEIGHT GAIN OF IMPINGERS =g ' : 65.4
WEIGHT GAIN OF FILTER ng 91.%
WEIGHT GAIN OF PROBE WASH mg 39.1
PARTICULATES COLLECTED POUNDS/HOUR 14.66
PARTICULATES COLLECTED GRAINS/DSCF . @568
PARTICULATES COLLECTED POUNDS/DSCF 8.1368E~-06

p-13




AFFILIATED ENVIRONMENTAL SERVICES, INC.
3606 VENICE RD.
SANDUSKY, OHIO 448790

PLANT NAME: Verhoff Alfalfa

DATE OF TEST: 9-18-92
STACK SAMPLING PARAMETERS

TEST RUN NUMBER 2

MINUTES OF TEST (=)
VOLUME OF GAS COLLECTED cubic feaet 38.555
METER CALIBRATION FACTOR Y .99
BAROMETRIC PRESSURE 29.95
PRESSURE DIFFERENTIAL ACROSS ORIFICE DELTA H 1.21
METER TEMPERATURE (+460) 568
STACK STATIC PRESSURE (HG) .9294
STACK TEMPERATURE (+46@) 655
AVERAGE SQUARE ROOT OF VELOCITY HEAD 1.14
VOLUME OF IMPINGER WATER COLLECTED ml 92
WEIGHT OF SILICA COLLECTED gma S

AREA OF SAMPLING NOZZLE eaquare feet . 0001907
PITOT TUBE COEFFICIENT .84
AREA OF STACK saquare feat 9.621
CARBON DIOXIDE (DRY FRACTION) o
CARBON MONCXIDE (DRY FRACTION) -]
OXYGEN (DRY FRACTION) 21
NITROGEN (DRY FRACTION) : 79

STACK PARTICULATE DATA

GAS VOLUME STANDARD CONDITIONS DSCF 35.608
VOLUME OF WATER VAPOR cubic feet 4.369
PERCENT MOISTURE IN STACK GAS i1.4
DRY GAS MOLECULAR WEIGHT 28.84
STACK GAS MOLECULAR WEIGHT 27.604
VELOCITY OF STACK GAS feet per gecond 72.824
FLOW RATE OF STACK GAS DSCFH 1805032
FLOW RATE OF STACK GAS DSCFM 30284
ISOKINICITY x 99.6
WEIGHT GAIN OF INPINGERS mg 119.6
WEIGHT GAIN OF FILTER ag 106.4
WEIGHT GAIN OF PROBE WASH mg 47.9
PARTICULATES COLLECTED POUNDS/HOUR 17.23
PARTICULATES COLLECTED GRAINS/DSCF Q667
PARTICULATES COLLECTED POUNDS/DSCF 9.5456E-06

p-l4




AFFILIATED ENVIRONMENTAL SERVICES, INC.
3606 VENICE RD.
SANDUSKY, OHIDO 44870

PLANT NAME: Varhoff Alfalfa

DATE OF TEST: 9-18-92

STACK SAMPLING PARAMETERS

TEST RUN NUMBER 3

MINUTES OF TEST 60
VOLUME OF GAS COLLECTED cubic feet 38.531
METER CALIBRATION FACTOR Y »99
BAROMETRIC PRESSURE 29.9%
PRESSURE DIFFERENTIAL ACROSS ORIFICE DELTA H 1.2
BETER TEMPERATURE (+460) 571
STACK STATIC PRESSURE (HG) .0294
STACK TEMPERATURE (+46@) 655
AVERAGE SQUARE ROOT OF VELOCITY HEAD 1.14
VOLUME OF IMPINGER WATER COLLECTED =l 91
WEIGHT OF SILICA COLLECTED gms 5
AREA OF SAMPLING KOZZLE aquare feet .0201907
PITOT TUBE COEFFICIENT » 84
AREA OF STACK aquare feat 9.621
CARBON DIOXIDE <DRY FRACTION) Q@
CARBON MONOXIDE (DRY FRACTION) e
OXYGEN (DRY FRACTION) 21
NITROGEN (DRY FRACTION) 79

STACK PARTICULATE DATA

GAS VOLUME STANDARD CONDITIONS DSCF 35,398
VOLUME OF WATER VAPOR cubic feet 4.522
PERCENT MOISTURE IN STACK GAS 11.3
DRY GAS MOLECULAR WEIGHT 28.84
STACK GAS NOLECULAR WEIGHT 27.615
VELGCITY OF STACK GAS feet per second 72.809
FLOW RATE OF STACK GAS DSCFH 1806697
FLOW RATE QF STACK GAS DSCFM 30112
ISOKINICITY % 98.9
WEIGHT GAIN OF IMPINGERS mg 124.5
WEIGHT GAIN OF FILTER mg 95.4
WEIGHT GAIN OF PROBE WASH mg 91.7
PARTICULATES COLLECTED POUNDS/HOUR 21.04
PARTICULATES COLLECTED GRAINS/DSCF .2813
PARTICULATES COLLECTED POUNDS/DSCF 1.16454E~-05

p-15
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NOZZLE CALIBRATION DATA FORM

Date ¢-/&-%2 Calibrated by

- ]

Nozzle Nozzle Diameter® b c
identification D, ., D., D., aD, Davg
numbey mm (ln.) mm ?in.) mm ?in.) mm {(in.)
Y s | gs | s %id
B IE7 xr | e )87
C JE7 W, ,J#U /57
where:
aDl 23 = three different nozzles diameters, mm (in.); each

‘diameter must be within (0.025 mm) 0.001 in.

b AD = meximum difference between any two diameters, mm {in.),
aD <(0.10 mm) 0.004 in.
. _ .
Davg = average of Dl' Dz, and 03.

Quality Assurance Handbook MS-Z.6
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STANDARD SOLUTION AND CONTROL SAMPLE
ANALYTICAL DATA FORM

Plant Mrfﬂ_h{)%% Pr!’?q\'gq Date _ - -92
e .
Analyst Q%t?%ﬁ&§2i>ﬂA&kﬁQ~ Optimum wavelength __Eiiél_____pm
Blank used as reference? A L
: Measured, Calculated Absorbance
Sample | Sample, Working |Control | absorbance, | absorbance, comparigon
number HE solution | sample oD oD error, %
Al 100 x 0,148 - -
A2 200 X 7 P -
A3 300 x 0. 6¥C - -
A4 400 x 0.410 -
Sl 100 x
82 200 X
83 300 . X
Avgc
A+ 24, + 3A, + 6&7
_ 1 2 3 41 _
Kc = 100 2 2 2 9 - liftéi_.
AT + A, + A_ + A
1 72 3 4 i

Calculated abpsorbance: 0D = (ug)ch i.e., Sl calculated absorbance = IOOIKC.

Absorbance comparison errors:

€ = 100 x {measured absorbance, 0D) - (calculated absorbance, OD).
calculated absorbance, OD

Average of ahsolute wvalues,

Quality Assurance Handbook M7-5.1

&




NITROGEN OXIDE CALCULATION FORM ( >

(English units)
M #®

Sample Volume
Vf = gQ éQ mlr Pf -’.z_i.'QQ in, Hg' Tf =£§Q OR

P, = _A.50 in. uq, 7, =547, °r

' P P
£_ Py
Ve = 17.64 (v, - 25) [—1? “r= L 794 m Equation 6.1

Total ug Ndz Per Sample
Ko = _ H_Ijé., A= _4__._0_ 050D, F= - —*~".. Equation 6.2

m= 2K, BF =LY.40 . ug of NO,

Sample Concentration

C = 6.243 x 1075 [v f ] =Q.Q/@ x 167% 1b/dsct
8¢

= £ C)-'Sl‘? 2%%7/
i

Quality Assurance Handbook M7-6.1A
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A
/2 .
NITROGEN OXIDE CALCULATION FORM .

English unit -
(English units) ; QA#"_S

Sample Volume
Ve=2058m, pg=27.00Q tn. ug, T, = 53R
Py = _L.4Qin. Hg, T = 527, °r

- P, P
£ _ 74 .
Voo = 17.64 (v, - 25) [ﬂ -5l 1799 m1 Equation 6.1

Total ug NO, Per Sample

K, _L_t’_—f(_;_,, A =§._C’_gj:on, F'®= ~——— Equation 6‘.2

m = 2K, AF = éiiﬁ_ vg of NO,

Sample Concentration

C = 6.243 x 1077 'V—E—-] = 0.0157% 107 1b/dsecs

-k .
A.15x10 B e | %08 032x 10° }

=<0.27% %

Quality Assurance Handbook M7-6.1A
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NITROGEN OXIDE CALCULATION FORM (/':3‘\>
(English units) -

Pk 4 2

Ve=2055m, v, = 20.00 tn. He, T, = § 30 Ok

Py = _&.2Qin. Hg, 7, = £27. °R

Sample Volume

: P P
£ i
Vge = 17.64 (v, - 25) [T; ek 14023 ml Equation 6.1

Total ug NO, Per Sample
K, = ‘f_Lf_(ﬂ_-, A=4£.005 OD, F = —"—"—_ Equation 6.2

(o] —_ -

m = 2K, AF = 4. 4p. ug of No,

Sample Concentration

C =6.243 x 107° [V—ﬂ—] =0.0/5 x 1075 1b/dsct
8cC _

<0 15x0 M « 1.90667 W“’»&
- Z0.A
= « 7%

Quality Assurance Handbook M7-6.1A
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Metering System
Date T S T Idergiﬂrcgﬁo:fw - p,
Barometric pressure, P, = 3. € in. H, Calibrated by: _(“%Zé?é
Orifice (Sp!romstte; ?,,y tg?s Temperatures
manometer | (Wet mater ete Spi Dry Gas Meter
i pirometer Time
se;t:: 9 o ;o ume vo: ™ et tm“") Inlet | Outlet | Average ?
w m min.
in. H,0 1" 1t oF .,T,; .T,E IE
S|\ Zyss | F.o53 | 29 w2 g |les 2o
e, o, s93 72 | P |y 72263 | 20
L5 /3,002 | 3. 958 | 2% /22100 |77 | 2o
9 /¥ 530 |z 25 | 7y 25074 | T
CALCULATIONS
Y AHo
aH Va Py {t, + 460) 0.0317 AH E‘.. + 460) ‘j’
in. HO v, [:Ph N T%H—s (1, +460) P, (1, + 460) v,
.5~ Y= 2y ¥ /. P
e V= P9 Q4 — /. 7%
/.5 Y- .23 Y = /. FF
2.0 S .89 i = S Fo
Average ]: . 7? dﬁ - // y;

Y = Ratio of reading wet test meater to dfy test meter; tolerance for individual values + 0.02 from average.

4H3 = Orifice pressure differential that equates to 0.75 cfm of air 3 68°F and 2992

inches of mercury, in. H,0;
tolerance for individual values + 0.20 from average.:

Figure 5.6, Example data sheet for calibration of metering system (English units).

25"




STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

/
Date 9q-9.92 Thermocouple number 5 <SS

Ambient temperature :gg °C Barometric pressure 30 pK in. Hg
Calibrator g::LS;:L__ Reference: mercury-in-glass ACT/M

_‘_ other
Reference Thermocouple
Reference b thermometer potentiometer | Temperature
point, Source temperature, temperature, difference,
number (specify) °c °C %
c Borting 49.9 q 9 0.2
A water
| 0-3
1 ee 0.
Buth

99 O.
2 @

q3 0.5

aEvery 30°C (SO°F) for each reference point.
Type of calibration system used.

c[i;ef temp, °C + 273) - (test thermom temp, °C + 273)]
ref temp, °C + 273 100<1.5Y%.

Quality Assurance Handbook M2-2.10
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

Date ‘T— 9-9 A Thermocouple number Bﬂ;( M&\ﬂ: Boxe S

Ambient temperature 2_’:! °C Barometric pressure 20.0% in. Hg
Calibratorm Reference: mercury-in-glass
other
Reference Thermocouple

Reference b thermometer potentiometer | Temperature

point a Source temperature, temperature, difference,
number (specify) eC °C %
RAC = Tnlet Outlet

| 70 76

A 74 =3

2 5 7l

H & 74
6 v 76

a'r'.‘wery 30°C (50°F) for each reference point.
Type of calibration system used.

C[Lref temp, °C + 273) - (test thermom temp, °C + 2731]
ref temp, °C + 273 100<1.5%.

Quality Assurance Handbook M2-2.10
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