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DESCRIPTION OF TEST 

A l l  t e s t s  were performed i n  accordance w i t h  EPA methods 1,2,3,4, 
and 5 as desc r ibed  i n  the f e d e r a l  register. A 20  p o i n t  sampling 
set was s e l e c t e d  due t o  t h e  p o r t  l o c a t i o n s .  Each p o i n t  was s a m -  
p l ed  f o r  3 minutes  for a t o t a l  t i m e  of a 60 minute  test. The 
equipment used f o r  t e s t i n g  c o n s i s t e d  of a F y r i t e  G a s  Analyzer  and 
a RAC S tack  T r a i n  Sampler (EPA t y p e ) .  A RAC t y p e  "S" p i t o t  and 
hea ted  s t a i n l e s s  s teel  sampling probe was used  w i t h  t h e  sampling 

t r a i n .  A l l  equipment was c a l i b r a t e d  i n  t h e  lab p r i o r  t o  t h e  t e s t .  
The c a l c u l a t i o n s  fo r  t h e  s t a c k  sampling pa rame te r s  were performed 
on a computer. A d e s c r i p t i o n  of t h e  method 1-5 tes t  f o l l o w s  on 
t h e  n e x t  few pages.  NO, samples were c o l l e c t e d  and ana lyzed  p e r  

EPA Method 7. 



METHOD I 
Sample and V W t y  Traverses for Stabionary Souras. 
'Ihe locatia of the sampling site and traverse points rn detamined based on 
stack diametas and length of the stack 

METHOD 2 
Deterrninahim of Stack Gas Velocity and Volumetric Elow Rate. 
Velocities are measured with a type "S" pitot tube.. Tempenuures rn m e a s u r e d  
with thermocouples. 

METHOD 3 
Gas Analysis for Carban Dioxide, Oxygen, Excers Air, and Dry Molecular 
Weight. 
A gas sample is extracted by using a bag simullancoudy with the mculate tests. 
Analyses are p e r f o r m e d  using an Orsat andlor Fyrite Analyzer. 

METHOD 4 
Determination of Moisture Content. 
A gas sample is extracted at a constant rate fmn the sw~ce. Moisture is deter- 
mined either volumetrically or gravimeaically. 

METHOD 5 
Determination of Particulate Emissions from Stationary Sourees 
particulate matter is withdrawn isokineticaliy from the source and collected on a 
glass fibex filter maintained at 243 + 2 Y  F. A schematjc of the sampling !min is 
shown in Figure 1. 

e-3 



IMPlNGER TRAIN 0PTIONAL.MAV BE REPLACED 
W A N  EPUIVALENT CONDENSER PROBE 

CHECK 
VALVE 

VACUUM 
LINE 

SILICA GEL - I PITOT MANOMETER 1- IMflNGERS irc ~ A T Y  

W??VAI 
ORIFICE . - - " -# "  \ LVE 

THERMOMETERS MAIN VALVE 
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@ LOCATION OF SAMPLING POINTS DURING PARTICULATE 
EMISSIONS TESTING 

Distance A= 3 ,j ,,4w6+F,== q'2 " d, '&Y7i.ik,Z S k k  

Samole Point # 

I 

2 

3 

Distance from Inside Distance from Inside 
pf Stac k Wall (inch& &mule Point # k Wall (inched 

6 a 7* co " ,/ 

/, 1 

3. &I " 7 3 2 .  5" 

S- 



QUALITY CONTROUQUALITV .. ASSURANCE 

AU equipment was fully calibrated at our lahamy prior to the tesf The sampling nodes  
were measured using a vernier caliper. The pitots wc~t m a s d  for proper alignment and 
dimensions. All thermometers and thermocouples were calibrated against ASTM glass 
thcrmomem. The RAC base units are checked in the field by comparison of a 10 minute 
rn at 0.75 cfm (AH) to dry gas meter integration and single point check against critical 
orifice. Blank solutions (acetone, distilled water) an taken and analyzed at the laboratory to 
see if they are within specifications. A chain of custody was maintained by the field 
supervisor fmm the s u r t  of the test program to its completion. When the samples were 
returned to the laboratory they were placed under the conml of the laboratory supervisor 
until analysis is completed. 



FORMULAS USED IN CALCULATIONS 

17.64 x (Wn) x (v) x ( Pbar ,?H6) + - war = BaromeMc pressure 

R TSd = 460 t 68 - 528 
Psd = 29.92 in 

BWS = VWC 
vwc + vmc 

Md = 0.44 x (%CO2) + 0.32 x (O/002) + 0.28 x (O/d;O+N2) 

MS = 18 x (Bws) + Md x (l-BwS) 

Ts + 460 
P S X M S  

v s = 8 5 . 4 8 x ( c p ) x ~ ) x  

(+ (*) 3600 x (1-BwS) x VS X A X 

Ts x (1.667) x (vwc + Vmc) 
(min.) x (17.64) x Ps x Vs x Atip 

(.",".a) xSCFH 
2.205 x 1 Od 

P-9 



NAME: ut etr-lo$F A 144 

( k/-loyfl/, lit- ) DATE: 9 -/v-9a SOURCE I.D.: hut 

STACK PARTICULATE SAMPLE LABORATORY DATA SHEET 

IaUl #I Analvsis by: 

Date: 9 - 3 3 - 9 .  

Final 

Inttial 

Total Gain Total Gain 

I I 

Net particulate weight rcfm to the 
filter and wash rninus the aceme blank. 

p-10 



Sl'ACK PARTICULATE SAMPLE LABORATORY DATA SHEET 

SILICA 

Total Gain 

lntial 
VoCane I * 

Total Gain 

4- 92 

FRer8WaShng 

- , j . r  

Net particulate weight &ax to the 
filter and wash minus the acetone blank 

f5 
p-11 



SILICA 

Total Gain 

7L5 

MFINGER 

Final 
V o h  - J ? /  

Total Gain 

+ ? I  
I 

I I 

Net pardculatc weight refa to the 
film and wash minus the acetone blank. 

12 



e AFFILIATED ENVIRONMENTAL SERVICES, INC. 
3686 VENICE RD. 

SANDUSKY, OHIO 44870 

PLANT NAME: Vorhoff Alfalfa 

DATE OF TEST: 9-18-92 

STACK SAMPLING PARAMETERS 

TEST RUN NUMBER 1 

MINUTES OF TEST 
VOLUME OF GAS COLLECTED cubic feet 
METER CALIBRATION FACTOR Y 
BAROMETRIC PRESSURE 
PRESSURE DIFFERENTIAL ACROSS ORIFICE DELTA H 
METER TEMPERATURE (*468) 
STACK STATIC PRESSURE (HG) 
STACK TEMPERATURE (+468) 
AVERAGE SQUARE ROOT OF VELOCITY HEAD 
VOLUME OF IUPINGER WATER COLLECTED rl 
WEIGHT OF SILICA COLLECTED grs 
AREA OF SAMPLING NOZZLE raquare fret 
PITOT TUBE COEFFICIENT 
AREA OF STACK square feet 
CARBON DIOXIDE (DRY FRACTION) 
CARBON MONOXIDE (DRY FRACTION) 
OXYGEN (DRY FRACTION) 
NITROGEN (DRY FRACTION) 

STACK PARTICULATE DATA 

GAS VOLUME STANDARD CONDITIONS DSCF 
VOLUME OF WATER VAPOR cubic feet 
PERCENT MOISTURE IN STACK GAS 
DRY GAS MOLECULAR WEIGHT 
STACK GAS UOLECULAR WEIGHT 
VELOCITY OF STACK GAS feet per second 
FLOW RATE OF STACK GAS DSCFH 
FLOW RATE OF STACK GAS DSCFM 
ISOKINICITY X 
WEIGHT GAIN OF IMPINGERS ng 
WEIGHT GAIN OF FILTER i g  
WEIGHT GAIN OF PROBE WASH mg 
PARTICULATES COLLECTED POUNDS/HOUR 
PARTICULATES COLLECTED GRAINS/DSCF 
PARTICULATES COLLECTED POUNDSIDSCF 

p-13 

60 
37.988 
.99 
29.95 
1.21 
562 
.0294 
654 
1.14 
95 
5 
.0001917 
.84 
9.621 
0 
0 
21 
79 

35.459 
4.71 
13.7 
28.84 
27.572 
72.81 
1881325 
30822 
98.9 
65.4 
91.9 
39.1 
14.66 
.0568 
6.13688-06 



AFFILIATED ENVIRONMENTAL SERVICES, INC. 
3606 VENICE RD. 

SANDUSKY, OHIO 44870 

PLANT NAUE: Verhoff Alfalfa 

DATE OF TEST: 9-18-92 

STACK SAMPLING PARAMETERS 

TEST RUN NUMBER 2 

MINUTES OF TEST 
VOLUUE OF GAS COLLECTED cubic feet 
METER CALIBRATION FACTOR Y 
BAROMETRIC PRESSURE 

METER TEMPERATURE (+460) 
STACK STATIC PRESSURE (HG) 
STACK TEMPERATURE (+460) 
AVERAGE SQUARE ROOT OF VELOCITY HEAD 
VOLUME OF IMPINGER WATER COLLECTED 11 
WEIGHT OF SILICA COLLECTED gma 
AREA OF SAUPLING NOZZLE aquare feet 
PITOT TUBE COEFFICIENT 
AREA OF STACK aquare foot 
CARBON DIOXIDE (DRY FRACTION) 
CARBON MONOXIDE (DRY FRACTION) 
OXYGEN (DRY FRACTION) 
NITROGEN (DRY FRACTION) 

PRESSURE DIFFERENTIAL ACROSS ORIFICE DELTA n 

STACK PARTICULATE DATA 

GAS VOLUME STANDARD CONDITIONS DSCF 
VOLUME OF WATER VAPOR cubic feet 
PERCENT MOISTURE IN STACK GAS 
DRY GAS MOLECULAR WEIGHT 
STACK GAS MOLECULAR WEIGHT 
VELOCITY OF STACK GAS feet per second 
FLOW RATE OF STACK GAS DSCFH 
FLOW RATE OF STACK GAS DSCFM 
ISOKINICITY X 
WEIGHT GAIN OF IMPINGERS ag 
WEIGHT GAIN OF FILTER mg 
WEIGHT GAIN OF PROBE WASH mg 
PARTICULATES COLLECTED POUNDS/HOUR 
PARTICULATES COLLECTED GRAINSIDSCF 
PARTICULATES COLLECTED POUNDS/DSCF 

p-14 

60 
38.555 
.99 
29.95 
1.21 
568 
.0294 
655 
1 . 1 4  
92 
3 
.0$01907 
.84 
9.621 
0 
0 
21 
79 

35.608 
4.569 
11.4 
28.84 
27.604 
72.824 
1805032 
30084 
99.6 
119.6 
106.4 
47.9 
17.23 
.0667 
9.54568-06 



AFFILIATED ENVIRONMENTAL SERVICES, INC. 
3606 VENICE RD. 

SANDUSKY, OHIO 44878 

PLANT NAME: Verhoff Alfalfa 

DATE OF TEST: 9-18-92 

STACK SAMPLING PARAMETERS 

TEST RUN WUMBER 3 

MINUTES OF TEST 
VOLUME OF GAS COLLECTED cubic  feet 
METER CALIBRATION FACTOR Y 
BAROMETRIC PRESSURE 
PRESSURE DIFFERENTIAL ACROSS ORIFICE DELTA H 
METER TEMPERATURE (*460) 
STACK STATIC PRESSURE (HG) 
STACK TEMPERATURE (+460) 
AVERAGE SQUARE ROOT OF VELOCITY HEAD 
VOLUME OF IMPINGER WATER COLLECTED ~1 
WEIGHT OF SILICA COLLECTED gaa 
AREA OF SAMPLING NOZZLE aquare feet 
PITOT TUBE COEFFICIENT 
AREA OF STACK square feet 
CARBON DIOXIDE (DRY FRACTION) 
CARBON MONOXIDE (DRY FRACTION) 
OXYGEN (DRY FRACTION) 
NITROGEN (DRY FRACTION) 

STACK PARTICULATE DATA 

GAS VOLUME STANDARD CONDITIONS DSCF 
VOLUME OF WATER VAPOR cubic  feet 
PERCENT MOISTURE IN STACK GAS 
DRY GAS MOLECULAR WEIGHT 
STACK GAS MOLECULAR WEIGHT 
VELOCITY OF STACK GAS feet per second 
FLOW RATE OF STACK GAS DSCFH 
FLOW RATE OF STACK GAS DSCFM 
ISOKINICITY X 
WEIGHT GAIN OF IMPINGERS ag 
WEIGHT GAIN OF FILTER ~9 
WEIGHT GAIN OF PROBE WASH ag 
PARTICULATES COLLECTED POUNDS/HOUR 
PART1CULATES.COLLECTED GRAINS/DSCF 
PARTICULATES COLLECTED POUNDSIDSCF 

p-15 

60 
38.531 
.99 
29.93 
1.2 
57 1 
.0294 
655 
1.14 
91 
5 
.0001987 
.84 
9.621 
e 

21 
79 

e 

35.398 
4.522 
11.3 
28.84 
27.615 
72.809 
1806697 
30112 
98.9 
124.5 
95.4 
91.7 
21.04 
.a813 
1.16454E-85 
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N O ~ Z ~  CALIBRATION DATA FORM 

Date 4-IU-92 calibrated by 

Nozzle 

- number 
identification 

P 

B 
c 

where: 

zzle Dim 
n 
Y 

mn fin.) 

= three different nozzles diameters, mm ( i n . ) ;  each 1 f 2 f 3 ’  diameter must b e  w i t h i n  (0.02s mm) 0.001 in.  
3) 

AD = maximum difference between any two diameters, mm ( i n . ) ,  b 
AD - c(O.10 m) 0.004 in .  

C = average of DI, D2, and D 3 -  Davg 

Quality A6SUaIlCe Handbook M5-2.6 



STANDARD SOLUTION AM, CONTROL SAMPLE 
ANALYTICAL DATA FORM 

Measured, 
Sample Sample, Working Control absorbance, 
number M8 s o l u t i o n  sample OD 

A1 100 X 0 .Is8 
A2 200 X C . J ? F  
A3 300 X Or66'C 

400 Y 0.YIU A4 

s1 100 X 
s2 200 X 
s3 300 X 

Calculateda Absorbance 
absorbsoce, cornparigon 

OD error,  % 

- - I  - - - - - - 

a 

b 

Calculated absorbance: 

Absorbance comparison errors: 

OD = ((rg)/Kc i . e . .  SL calculated absorbance = lOO/K . 
C 

= (measured absorbance, OD) - (calculated absorbance, OD). 
ca lculated absorbance, OD 

C Average o f  absolute values .  

Quality Assurance Handbook M7-5.1 



NITROGEN OXIDE CALCULATION FORM 
(English units) 

@ #.? v 
Sample Volume 

sample Concentration 

Quality Assurance Handbook ~ 7 - 6 . u  



NITROGEN OXIDE CALCULATION FORM p *.5- (English units) 

Sample Volume 

Vf ms$  m l ,  Pf = &l.cQ in. H g ,  T~ - 530'~ 
p i  -z-y&! in .  Hg, T i  * 522. OR 

= 17.64 (V, - 2 5 )  - ?]= 1'797 m l  E q u a t i o n  6 . 1  
"SC 

Sample Concentration 

C - 6.243 x io -5  ,vi ' - Q.c/fi 10'' l b i d s c f  
b sc 

Quality Assurance Handbook M7-6.U 
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NITROGEN OXIDE CALCULATION FORM 
(English units) 

Sample Volume 
v*3 

Total ug NO2 Per Sample 

t l b - . ,  A =L.Qo>I O D I  F E - - - -  . I Equation 6 . 2  K c  - - 

Sample Concentration 

Quality Assurance Handbook M7-6.U 



Barnmetric pressure, P, - 30, Z in. H, ~aiibreted by: #Z , 

CALCULATIONS 

I I I Y 

Y - Ratio ol reading wet test meter 10 dry test meter; tderance for individual mbes It 0.02 b m  weage. 

Alia = Orifice pressure dmeremiai Mat equates to 0.75 cfm of air a 68'F and 29.92 inches of mercury, in. H20: 
tolerance for individud values f 0.20 from average: 

Flgum 5.6. Example data sheet for calibration of metering system (Ert#sh unns). 
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM 

~ 

Reference 
pointa 

number 

Date - Thermocouple number .5 f 55 - 
Ambient temperature 24 'C Barometric pressure 2&Ok i n .  Hg 

Calibrator 0-0. Reference: mercury-in-glass &T& 

other 
I 

Reference 

( s p e c i f y )  

i ce 

But ll 

1 

I 

0,2 

q ?  
2 

I 

Temperature, 
difference,  

% 

0.2 
0- 3 

0.2 
0-3 

a 

bType of cal ibrat ion system used. 
'Pref temp, O C  + 2 7 3 )  - ( t e s t  thermom temp, O c  + 2731] looLl.s%. 

Every 3 0 ° C  (SOOF) for each reference point .  

r e f  temp. 'C + 273 

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

75- 

Date q- 7 - q A  Thermocouple number Met& b0XP 5 
Ambient temperature 2 4  "C Barometric pressure 36.0% in. Hg 

Calibrator Reference: mercury-in-glass 

L/ 

Reference 
point, Source 

Inlet 

3 6  

I I 36 

6 

I 

36 

A I 7 4  

out l e t  

3 G  

3 5  

36 

?1/ 

36 

Temperature, 
difference, 

% 

a 

bType of calibration system used. 
'Pref temp, OC + 273) - (test thermom temp, "c + 273)] loo11.5%. 

Every 30°C (50'F) for each reference point. 

ref temp, 'C + 273 

Quality Assurance Handbook M2-2.10 




