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ETHANOL EMISSIONS AND CONTROL

FOR WINE FERMENTATION TANKS

Ih}s report presents an estimate of emissions from four 1400 gallon wine
fermentation tanks and three ethanol control techniques. T¥aese emlission
estlm;tes are based on tests performed by the Air Rescurces Board (ARB)
stdaff using AhB test methods. The results have been reviewed :by the staff
and are belleved to be accurate within the limits of the methods:. However,
data are usually affected by test methods and proceés varlabt«es which are
sometimes not apparent during the tests. The data should not, iiherefore, be
necessarlly consldered typical of a specific source or industrry until| the

effects of such variables are known and taken into account.
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STATE OF CALIFORNIA
AIR RESOQURCES BOARD

Ethanol Emissions And Control
for Wine Fermentatlon Tanks
. SUMMARY

Ambient alr quallty standards for oxlidant are frequently violated In
many of Callfornia’s alr basins. Emissions from wine fermentatlion tanks
~ contribute to oxlidant concentratlions through the release of ethanol vapor
through vents In the roof of‘the tank. The released ethanol vépors react In
sunl ight to form photochemlcal oxldant.

A proposed Suggested Control Measure (SCM) for Control of Ethanol
Emisslions from Winery Fermgntatlon tanks has been consldered by the Alr
Resources Board (ARB or Board). The Board has deferred action on the SCM
pending outcome of a demonstration program to further avaluate the methods
.to reduce emlissions from winery fermentation tanks.

Phase | of the demonstration program was conducted during the 1987
-fermentatlion season. lf consisted in part of a pilot program to evaluate
scrubbling, carbon adsorptlon!and catalytic Iincineratlion as technologles'to
reduce the ethanol content of fermentation tank exhaust gases.

. The ARB Englineering Evaluatlon Branch (EEB) performed emission tests
on four wine fermentatlion tanks and three ethanoi control devlices during
four wine fermentations as part of the Phase | program. Two red wine and
two white wine fermentations were conducted In four 1400 gallon capéclty
tanks at the Callforhla State University at Fresno. The white wlne
fermentations lasted about 10 days, while the red wlnes were fermented over

a 4 to 5 day perlod.
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The EEB conducted continuous analysis for oxygen, carbon dioxide and
total hydrocarbons at the Inlet and outlet of each control cevice. Samples
were also taken for determination of molsture, seliected volatile organics
and hydrogen sulflide concentrations. Details on these analyses can be found
-In-the test results section.

Table S-1 glves a summary of the calculated total amounts of ethanol
enteging and leaving each control device for each fermentat ion. The total
amount of efhanol released by the Tank 4 (no control equioment) was
difflcult to measure due to low emission flow and the values reported are
low compared to the other tanks. Though the total ma;s of ethanol emitted
may seem low, It should be kept In mind that only about 1000 gallons per
tank were fermented In this pllot program. Tanks of over 600,000 gallon
capaclfy ¢an be found at the larger wlneries.

Flgure S$-1 showé‘the average control effliclences for each control
device as calculated from the data In Table S-1. As can be seen, each of

the control devices is capable of obtaining at least 90X efficiency.
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I1. INTRODUCTION
At the request of the Air Resources Board (ARB) arnd under the
supervlision of the Ad Hoc Advisory Committee, the Engineeringy Evaluation
Branch (EEB) performed emisslons tests on four wine fermentat:jon tanks and
three ethanol cdntrol devices during four wine fermentatlons. Each of the
control devices was connected to a fermentation tank. The fourth tank,
which was not connected to a control device, was used as a refe:rénce tank.
The tésted tanks and control devices were located zit Callfornla
State Universlty at Fresné (CSUF) which operates pllot——scale wine
fermentation facilitles as part of Its Viticulture and Enolagsgy programs.
The four wines - 2 reds and 2 whites - were fermented by tbhe Enology
Department of CSUF under the direction of Dr. Carloes Muller.
The obJectives of thé emisslons tests were:
A. Determlne emlssions of ethanol, carbon dloxides, and other
compounds.
B. Determine flow rates and moisture contencs off the varlious
exhaust streams.
C. Determine control efficlencies for the three dif 'ferent types
of control equipment for ethanol emlsslions.
~During wine fermentatlion, ethanol emlsslons are usual 'y vented to
the atmosphere along with produced carbon dioxlide. The releasec ethanol ﬁay
react In sunllight to form photochemical oxidant.
This report includes additional Information on wine fe:rmentation,
the control devices, déscrlptlon of the sampllng methods zand the'test

results.
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1. 1 {ON

For this study, four wines were fermented by the CSUF Department of
Enology. Each fermentation used four nearly ldentical 1400 gallon general

purpdse.wlne fermentatlon tanks. The fermentatlons were done with

-techniques generally used throughout the wine industry. A general

description of wine fermentation is includad In this section.

The three ethanc!l control devices were a catalytic inclnerator, a
carbon adsofptfon unit, and a wet (water) scrubber. All were'pllot scale
units sized for the 1400 gallon fermentation tanks. A description of each
of the units Is described In this section. Figure 3.1‘Is a schematic of the
setup.

A. WINE FERMENTATION

Fermentatlon Is the process that makes wine from the Julcés of
frults such as grapes. Fermentatlion Is the anaeroblc¢ (without free oxygen)
breakdown of organlc compounds by the 2ctlon of microorganisms or thelr
extracts, to products simpler tnaa the starting substrate. With wine, thls
breakdown is caused by yeast. The yeast provides complicated enzymes that
create alcohol, carbon dioxlde gas, glycerin and other products from the
sugar in the Julce.

The concentration of alcohol-ln wine |s based upon suéar content,
extent of fermentatlon, and losses or additlons of alcohol. Wine grapes
generally contain 15-25 percent sugar. One percent sugar yields about 0.55
percent alcoho!l by volume. In general, the theoretical chemical reaction
for convertling sugar to alcoho! is:

C6H1206 - 2 C2H50H + 2 CO2



Accordlng to the above equation, sugar should ylefd 51.1 percent alcohol by
weight, but In reality sugar only yields about 47 percent retained alcohol
by welght of the sugaf fermented (glucose). The rest goes Into other
products such as glycerln, hydrogen sulfide, methy! and ethyl mercaptans,
and lost alcohol.

The fermentatlon Is Iinltlated by adding the yeast Innoculation to
the grape Juice, 'The Juice I5 "pumped over" every 6 hours to promote
uniform fermentation. The fermentatlion chemlcal-react1on releases heat and
the temperature Is controlleé by circulating chilled water through the tank
" Jackets®™, If the tempoerature (s not kept under control, the rate of
fermentation can escalate to the bolnt where a foamover c¢an occur. Thls
"bollling over" of a fermentatlon tank occurred during Red Wine | of this
study.

During the fermentation, alcohol is lost with escaping carbon

'dloxlde (C02). The losses can range from less than 0.1 percent to over 10

percent. This alcoho: loss is affected by the alcohol concentration within

-the wine, agitatlon of the fermenting lliquid, the presence of a pomace cap,

fermentatlon temperature, and the rate at whlich carbon dioxlide is produced.

B. CATALYTIC INCINERATOR

. The catalytice Incinerator used a ceramic catalyst containing noble

metals to incinerate ethanol emisslons pumped from the fermentation tank.

The carbon dioxide and ethanol emissions from the fermentatlion tank are
pumped into the contreol device at a constant flow rate. 'Dllutlon air Is
added as needed at the vent of the fermentation tank to malntain constant
flow. The flow of gases from a fermentatlion tank vary as the ferméntatlon
procéeds. The comblned fermentation and dilution gases are heated to

temperature by an electric heater and then enter the catalytic reactor where



the ethanol is incinerated. Following the catalytic reactor, the gases are
then vented to the atmosphere. Figure 3.2 is a diagram of the'inclnerator.

C. CARBON ADSORPTION

.The carbon adsorption unit used carbon to adsorb and hold the
.ethanol emissions pumped from the fermentation tank. Like the Inclnerator
unlt, carbon dloxide and ethanol emiéslons are pumped into the control
deviée at a constant flow with dilution alr added as needad to make up for
the flow varlations ln-carbpn dioxide and ethanol. Prlor-to entering the
carbon bed, the gas stream Is cooled and then heated to make it as "dry” as
practical. Then the gases are routed through the carboh and vented to the
atmospheré.

As the ethanol passes-througn the carbon bed, it is collected and
stored on the surface of the c¢arbon particles. Eventually the carbon be&
cannot adsorb an;.more ethanol and breakthrough occurs. At that time, the
gases are routed to the standby carbon bed. Then the used bed Is purged
vIth steam to desorb the ethanol and carry It out of the bed. Outside the
bed, the steam and ethano! are aliowed to cool and condense. The water and
ethanol are then disposed, and the carbon bed Is put on standby unti! the
other carbon bed begins to show signs of breakthrough. Flgure 3.3 Is a
diagram of the carbon adsorptlion unit.

D. WET SCRUBBER

The wet scrubber unit uses locally avallabie taﬁ water to remove
ethanol from the gas stream. As with the other two control units, carbon
dioxlde, ethanol, and make-up alr are all pulled Into the unit at a constant
flowrate. The gas stream enters a vertical column near the bottom and water
enters near the top. As &he water czscades down the column, the gases are

drawn up through the column. Meta!l racklIng matertal In the column breaks-up



the two flows to help the water absorb the ethanol. The water with the
ethanol Is collected at the bottom of the column and recycled back to the
top of the column. Durling the process, some of the recycled water is bled
off for disposal along with the collected ethanol. Fresh water Is added at
the top of the column to makeup for the water that is bled off. Figure 3.4

Is a diagram of the wet scrubber,

10
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V. TEST PROCEDURES

samplIng was performed at the Inlet and outlet of each of the three
control unlts and the outlet of the reference tank. The components analyzed

for this test as well as the sampling methods are shown In Table 4.1.

.Spéclflc information Is glven below.

A. GASEQOUS EMISSIONS

Samp!ling for the gaseous carbon dloxide, oxygen, and total
hydrocarbons was performed In accordance wlth Callifornia Administrative Code
Sectlon 94114, which Incorporated by reference "Method 100 - Procedures for
¢ontlnuous Emisslon Stack Sampling.* This test method Is used for
determining gaseous emissions from stationary sources. (See Figure 4.1.)

Two sets of gaseous sampling instruments were avallable‘so the Inlet
and outlet of a control unit were sampled simultaneously. However , fhe
Inlet and coutlet of only one control unit could be sampled at a time. For
the reference tank, both sets of gaseous sampling Insiruments slﬁultaneously
sampied the tank vent.

Carbon dloxlde concentrations were measured by non-dlispersive
infrared (NDIR) spectroscopy. Oxygen content was measured wlth a
paramagnetic Instrument. Total hydrocarbon concentrations (mostly ethanol)
were measured by an analyzer equipped with a flame lonlzatlon detector
(FID). Data from the Instruments was recorded on strip charts and a.
computer data acquisition system. The analyzers were‘callbrated in the ARS

Sacramento facllltlés before the emissions test and Iin the fleld before and

" after each tank or control device was sampled. Sampling perlods for the

control devices and reference tank variled in duration from one-—half hour to

overnight.
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B. VOLATILE CRGANICS

Bag samples ard charcoal tubes were used to measure vol:atile organic
compounds. The bags were fllled wlth clean nitrogen and p:rechecked for
contamination before they were used for sampling. Bag sramples were
collected by placing a bag in a rigid contalner and evacuatling tthe container
until the bag was properly‘lnflated (see Flgure 4.2). Tube ssamples were
collected In charcoal tubes by Pulling a measured amount of gars through the
tube.

After a sample gas wés collected, both bags and tubes weire stored In
¢containers to avold exposure to sunlight. The tubes were also kcept In cold
storage. Cold storags was not needed for the bag samples becauise they were
analyzed In an ARB moblle laboratory parked nearby. The tubes wyere analy;ed
In Berkeley by the Department of Health Services Air and Industtrial Hyglene
Labofatory (ATHL).

C. MOISTURE COMTENT

Molsture content of ‘he sampled gas streams was qeterm ined by ARB
.Tegt Method 4 for statlonary sources. A measured volume of ¢ s Is pulled
through a molsture trap consisting of Icedlimplngers followed by a contalner
of slilca gel (see Figure 4.3).

~ After the moisture content was determined, a sample of t.he lmplnggr

lfqulid was Iced and transpO(ted to AIHL to be analyzed for ethariol content.

D. FLOW RATE -

Flow rates Into the control devices and analyzers were rneasured with
rotameters. All other flow rates, such as the flow out of tthe reference

tank, were measured with positive displacement or dry gas volumie meters.

16
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TABLE 4.1

SUMMARY OF SAMPLING AND ANALYT |CAL METHODS

ANALYT ICAL METHOCD

: or
COMPONENT TO BE ANALYZED - SAMPLING METHOD DETECTION PRINCIPLE
02 - Continous Analyzer Paramagnetic
CO2 ' Continous Analyzer NDIR
co Contlinous Analyzer NDIR
Ethanol continous Analyzer FID

£ Moisture Content Method 4 Volumetric
Volatile Organics : Grab Bag GC/F1D, GC/ECD
Liquid Catches Grab (Specimen Jar) GC/FI1D, GC/ECD

C-87-041

#
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,nff/ WALL CONDENSER-ICE BATH SYSTEM INCLUDING
SILICA GEL TuBE —

THERMOMETERS VC?ES(;JEM
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|
Figure 4.3 Molsture sawmpling train (Reference Method) .
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V.  IEST RESULTS

The test results are presented as follows:
A. Contlinuous analyzer data and calculate:d control
efficlency
B. Flow rate and molsturs content data
C. Bag sample data
D..Aqueous sample data
E. Carbon tube data

F. Calculation of Alcohc!l Loss

A. CONTINUOUS ANALYZER DATA

The contlnuous ahalyzer data for ethanol (EtOH), oxyge:n (02), and
carbon dioxide (CO2) gas concentrations Is presented sepérateby; for each of
the four fermentétlons. Each data point represents a time-ave:raged value
for the time sampled at that tank. Tha continuous hydsocasr bon analyzer
measured the ethanol emissions as ppm propaﬁe. This has been ¢ znverted to
ppm ethano! based on a factor of 1.72 ppm EtOH = 1 ppm propane. This factor
was obtalned by observing the hydrocarbon analyzer response to & known EtOH
concentratlon,

The percent ethano! control efficlency Is calculated as follows:

(EtOH in = EtOH out) x 100
(EtOH In)

21




Due to the difficulties Inherent iIn measur ing and comparing low ppm
ethanol concentrations, the calculated control efficlencles near the start

of the fermentatlons may not be representative of actual condltlons.
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WHITE WINE |

The contlﬁuous emission data for White Wine | is listed In Tables
5.1 through §.4. Selected portions of this data are plotted in Figures 5.1

through 5.8. For each tank, the control efficiency over the course of the

fermentation Is plotted on the same pace as the inlet and outlet ethanol

emission data.

TANK 1

The catalytic Incinerator outlet temperature yas 250 d=g F or less
during the first flve dzys of the fermentation, Th}s rmay account for the
generally low efficiency during thls period. However, the efficiency of the
cataly@lc incinerator was greater than 85% for the second half of the flrst
fermentation. A graph was developed to show the relationship between the
outlet temberature and the control efficiency. This graph is shown In

Figure 5.8.

TANK 2
The second half of the fermentation shows two possible
“breakthrough" condlitions in the carbon bed. Otherwise, this control method

was able to attaln over 95% control efficliency.

TANK 3

After day 4 of the fermentation, this unit consistently showed
better than 95% control efficiency. This is In spite cf soma cperatlional
problems wlith the scrubber. On Day 3, the water pump broke cdown and was
replacedi Also, occasionally the water flow through the scrubber was too

high, and would restrict the air flow from the tank.



TABLE 5.1

WHITE WINE | - ENISSION DATA FOR CATALYTIZ INCINERATOR

ETOH IN ETOH OUT €0z IN 02 0uT Q2 IN 02 OUT OUTLETY
TANK DATE  TIME HOURS  (PPM) (PPH) 1 EFF (%) (X) {1) (2 TEMP F

—

19-Aug-B7 11:30 0.0

20-hug-B7 13:00 25.5 AL 3.4 0.00 0.0 ¢ 209 20.9

20-Aug-B87 16:30 29.0 1,72 20,44 0 0.0 0 20,9 20.8 200 -
© A-Pug-87 07:00 43.5 - B 1,72 98.00 0.1 0 20,8 20.9 280

21-Aug-87 11:00 47,5 - 48.1% 25,8 4,43 0.7 0.6 - 20.2 20,9 225

21-fug-87 14:30 51,0 4.4 20.64 40,00 1.3 1.0 20,0 20.5 220 p

22-Aug-87 08:00 48,5  15.48 6.8 35,54 3.3 2.2 : 230 ’
. 22-Pug-87 10:00 70,5 25.8 15,48 40,00 5.3 S0 20.0 20,2 225

22-fug-87 14:30 73.0 5.8 21.52 0 1.3 1.5 19.3 19.8 220

23-Aug-B7 10:30 95.0  189.2 149.44 20,91 12,0 1.0 18,9 19.0 210

23-hug-87 15:20 99.8  232.2 1548 33,33 12.0 10.5 18.3 18,3 20

24-Pug-87 10:00 11B.5 259 0 100,00 9.0 7.0 1.5 20.0 350

A-Aug-87 13:15 121,7 4129 3.6 87,50 11,5 10.9 18.35 19.0 310

24-hug-87 17:10 125.7 LAY 3 90,00 - 1LY 9.0 19.0 19.0 325

26-Rug=B7 07:00 143.5 Bb 3.4 94,00 4.0 3.0 20.4 0.3 450

2b-Pug-87 17:00 173.5  148.2 1,72 98.82 §,0 1.5 19.4 19.8 450

27-Aug-87 (8:30 1689.0 8.8 1.72 97,50 2.2 v - 20,2 19.5 470

27-Aug-87 17:00 197.5  120.4 8.6  92.8% 2.3 2.3 20,1 390

28-Aug~B7 06:30 211,3  103.2 .06 95,00 2 3 20,35 20.4 430

TABLE 5.2
NHITE WINE 1 - ENISSION DATA FOR CARBON AZSCRPTION UNIT

TANY. DATE  TIME HOURS ETOH IN ETOH OUT Y EFF €02 IN CO2 GUT 02 IX 02 QUT

2 19-Pug-87 11:30 0.0
19-hug-87 14:30 3.0 1.72 0 . 100.00 0.1 v o206 2.9
20-Aug-87 14300 28,5 3.4 .72 50,00 0.0 0 20.9 20,9
20-Aug=B7 17:00 29.5  3LM 5.6 0.00 0.1 0.5 20,9 20,8
21-Aug-87 08:00 44,5 B 172 98.00 04 0.25 20,8 2.9
21-pug-B7 10:30 47.0 5.6 5.6 9000 0.6 0.5 20,2 20.9
2-hug-87 11:30 48.0 60,2  12.04 80,00 0.5 04 20,2  20.9
21-fug-B7 15:00 5.5 344 6.BB 8000 L5 0.6 209 20.5
2-Aug-87 17:00 3.5 1376 B4 S0 L2 0.5 2.6 20.5 .

- 22-hug-B7 09100 89,5 176 1,72 8150 &0 LS 20.3  20.2 )
22-6ug-87 10:45 71.2 24,08 0.85 943 7.0 %3 19.8 20,0 s
22-hug-B7 15:00 75.5 258 3.4 Be.6T  BA &5 18,8 194
23-Aug-87 07:30 92.0  103.2 0 100,00 125 85 18,0 190
23-hug-B7 11:15 95.7 2322 4,89 9.0 54 13.0  I7.5 8.0 .
23-hug-87 14155 1014 2638 172 9939 142 128 168 07
2-hug-B7 1155 1234 473 B4 9818 140 10,0  1B,0  18.0
25-fug-87 06:50 139.3 260,44 1548 4079 115 7.0 18.8 20,0
25-Aug-B7 11045 1442 2752 L7293 1,3 7.5 19.0 19,8
26-Pug-87 08:00 164.5 1548 2,59 98,33 2.2 2.0 20,5 20,4
b-Aug-87 14:30 71,0 1692 344 9618 52 1.5 20,0  20.0
27-hug-B7 11300 190,5 1204 72.24 40,00 I a8 203 203
27-hug-87 11130 192,0 1204 1,72 98,57 I o685 20,30 203
-hug-87 17:50 198.3 129 516 96,00 2.4 Io20.5 20,0
28-Aug-87 07:40 21,2 60,2 1,72 9.4 2 25 208 20.8

24 . 9'87-011
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TRELE 5.3
WHITE WINE 1 - EMIGSION DATA FOR ®ATER SCRUBRER
" TAKK [ATE  TIME HOURS ETOH IN ETOH QUT 1 EFF CD2 N [ET OUT DZ N 2

3 19-pug-87 ti:3e D

: {9-pug-87 15:00 3.5 2 0 1eg.ee G 0 206 ZHE
20-hug-87 09:30 200 2 2 000 00 o 29 208
20-Aug-B7 14:30  21.0 5 30O3I 0 0 w9 0.3

v . 20-pug-87 17:30 309 5 3onw - 0 W3 -
21-fug-§7 08:30 450 158 3 s 08 0250 W3 3
21-pug-87 12:30 450 18 7 L3 O S I B
A-hug-87 15:30 52,0 3 7 @Bz L2 03 0.8 203
2{-fug-87 17:30 A0 15 9 4AM 1.5 0.7 2.5 70,3
22-hug-87 09:30 70,0 15 3 sge 53 1.5 NI 103
2-fug-87 11230 T 28 o tidge B8 25 1.5 203
nl-ig-El 1E:300 TED 38 I TR S OOt T -
25-hug-B7 08:30 %30 120 2 osa§ 123 a8 idE o 0
ZI-pug-87 11348 %63 28 7 @3y s &3 e I3 .
24-hug-87 03:30 170 292 0 1nnEy 183 63 mE 28
M-pug-B7 11:15 17 318 5 cm.a e 53 17 20
2-fug-B7 15:45 1202 G64 s o 250 50 tme 20
25-hug-87 08:00 1405 50 0 w43 28 %0 1m0 208
25-Aug-87 14:00 1455 433 3 5920 185 8.0 180 203
26-hug-87 09:00 163.3 s2 . 2 oer 23 05 I3 IhE
24-hug-87 15:30 1720 298 7 58,33 &8 L0 202 10
27-hug-87 06:30 1870 172 30 8800 5 300,00 19.8
27-hug-87 13:00 193.5 120 30 9.4 s 2.5 .20 203

THELE 5.4
WHITE WINE 1 - NO CONTROL EQUIFMENT
TANK  DATE  TINE HOURS  ETOM (02 1K CE2 QuT 02 IN 92 QUT
4 19-pug-87 11:30 O

19-fug-87 15:30 4.0 3 0.1 0 20.9 205

. 20-pug-87 16:00 285 43 0.5 0 20,9 208
21-pug-87 09:15 457 1462 0 - 0.0 208
2-hug-87 13:30 .0 1720 1.8 e 205 ILE

. 21-hug-B7 21:00 57.5 69 5.0 0.3 204 2LE
22-hug-87 13145 7A2 16 270 - LG -
22-pug-B7 16:00 7.5 181 a0 230 0 80 11D
-pug-87 12:00 120.5 840 &SP S vt S
24-hug-B7 16:25 1249 1032 200 9.0 10 D
25-hug-87 09:15 1417 880 7.0 250 145 1.3
75-hug-§7 15:45 8.2 1032 7.0 250 158 kd
26-hug-B7 10:45 187,27 33 S YL T
27-hug-B7 14315 1947 1032 ane I LI B

C-57-041
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Figure 5.3
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GCARBON ADSCEFTION UNIT

50 N 7t 0 W s

o0

A
N

|
/ ‘
NN \ \
HEmY

PERCENT EFFICIENCY

S
|

20 l
10

T T T T
Q 40 80 120 160 200
MOUR OF FERMENTATION

Figure 5.4

TANK 2 ETOH RESULTS — WHITE WINE |

CARBON ADSORPTION UNIT

;
" /\

o | [\
/ .

s /
: . F W
- f \
! VAN
|/ Nl
/] PN

/%
7 — 71

a 120 160 - 200

HOUR OF FERMENTATION
a ETOM IN -+ ETOH OUT



PPM ETHANOL

PERCENT EFFICIENCY

Figure 5.5
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RED WINE | : '

Grape Julce for this fermentation was obtalned from the crush of red
grapes from the Fresno State vineyards. The tanks were filled and
fermentation initlated on the afternoon of August 31, 1987. Tanks 1, 2, and
3 experienced foamovers the morning of September 1. Consequently, the
earliest data collected for the test was during the late afternoon of
September 1. The tank hatches were not tightened gntll September 3 due to
the foamover threat.

On September 2, the}e was a problem with condensation in the sample
lines. To protect the analyzers and the sample pump, .dry Impingers were
placed In ice water Immediately upstream Qf the sample pump. This coulid
reduce the amount of ethano! reaching the analyzers, as the ethano! could
condense and bhe trapped In fﬁe impinger.

The fermentation was completed about noon on September 4. The data

Is llsted in Table 5.5 and plotted In Figures 5.9 through 5.15.

~TANK 1
Only one data polnt showed a control efficlency less than 90% and
this was for an outlet temperature of 460 deg F. For all the other data

points, the outlet temperature was in the range of 520 to 550 deg F.

TANK 2
The second data point which shows a control efficiency of 23%

documents a "breakthrough" condition for carbon bed #2.

30



The scrubber unit continued to show good control effici-sncy In spite

of some operatlonal_problems with the recirculation pump.

-TANK 4

It should be noted that emissions from Tank 4 are not zsigniflcantly
dlluted by ambient alr as the inlet concentrztions Into the conitrol devices.
This |Is due to the hood collection systems on Tanks 1, 2 and 3 to provide

the constant flow rates required by each of the control devices..
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TANY

TANK

TARK,

TANK

04-Gep-87 07335

TABLE §.% _ ‘

RED WINE I - ENISSION DATA FOR CATALYTIC HEATER

DATE TINE HOURS ETOW IN ETOR OUT X EFF CC2 IN COZ QUT 02 IN 02 QUT

Il-pug-87  12:00 0.0

01-Sep-B7  19:00 31.0 288 1075 42.89 19.0 18
02-Eep-87  18:40 34,7 840 4 95,00 11,0 10
03-Cep-B7 08135 ¢B.4 344 12 96.50 Lo 3.5
03-8ep-07 14130 74.8 1299 17 88,47 12,5 12,3
04-5ep-87  04:43 90.8 292 10 9,47 5.0 5.9
G4-Sep-87  11:45 95.7. 34 17 95,00 4,0 9.3

RED WINE I - EMISSION DATA FOR CARBON ADSORPTION UNIT
DATE TINE HOURS ETOH IN EVOH OUT % EFF €02 IN CD2 OUT

-Aug-87.  15:00
01-Sep-87  14:30
02-8ep-87  13:15

2 3784 107% 11,59 ¥20 320

]
03-Sep-87 09310 &

7

8

0

5.

2 3354 2580  2%.08  17.0 i1
2 722 163 77.38 12,5 1.3
] 1247 i 9.8 13.2 8.5
b i 26 92,50 1.1 5.8

03-5ep-87 13330

RED WINE 1 - EMISSION DATA FOR WATER SCRUBEER

DATE TINE HOURS ETOH IN ETOH OuT 2EFF  CO2 IN €02 OUT

3-hug-87  17:00 0 _

02-Sep-87 09320 40,3 860 0 100.00 19.0 - 0

02-Sep-87  14:05 47.1 1600 17 98.92 18.0 0.6

03-Sep-B7  12:00 47.0 826 2 . 937§ 10.B 0.2
87.0 K1) i 98.29 3.8 0.8

04-5ep-B87 - 08:00

RED WINE I - ND CONTROLS

DATE TINE HOURS ETOH IN ETOH QUT % EFF  COZ IN CO2 OuT

J1-Aug-87  19:15 0

02-Sep=-B7  12:00 40.8 6880 6880 0,00 320 220
03-Sep~87 .~ 16330 9.3 7740 7740 0.00 320 220
04-5ep-87  10:00 B&.B 4300 4300 0,00 y20 223
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RED WINE 11
Grape Juice for this fermentatlion was again furnished by the crush
of red grapes from the Fresno State vineyards. The tank were filled and
fermentation Initiated on September 10, 1887.
. The fermentations were completed about noon on September 14. The
data for this fermentatlion was'also recorded at 5 minute Intervals by a
data;ogger. The data Is summarlized In Tables 5.6 and 5.7 and plotted In

Flgures 5.16 through 5;22.

TANK 1
All of the data for this fermentation show the catalytic incinerator
operating at better than 90% efficiency. Temperatures of the Incinerator

exhaust ranged from 540 to 615 degrees F,

TANK 2
Steam was unavailable for regeneration of the carbon adsorptlion unit
on September 12 and 13. In splite of thls, only one data point was taken

which showed an efflclency less than 90%.

TANK 3

On September 11, the scrubber was dlsassembled and the packing
rearranged to iry and reduce the pressure drop. Some water was stll!| belng
observed dripping from the scrubber pump exhast pipe Iindlcatlng water
carryover. Further scrubber operatlon adjustments were made on September 12
and no water carryover was then observed.

The scrubber appeared to be cperating at better than 95% efflcliency.
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TANK 4

Emission data was not taken near the end of the fermentation. Total
emlsslons estimated by Integrating the curve in Fig. 5.22 would be lower

than the actual emisslons,
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TABLE 5.4

RED WINE 1I - EMISSION DATA FOR CATLYTIC INCINERATOR

ETOH IN ETOH OUT 02 IN 02 OUT CO2 IN CO2 OUT OQUTLET
E TANK  DATE TIME HQURS (PPM)  (PPM) L EFF (1) {%) {1) (1}  TEMP F
1 10-Sep~B87 13:00 0.0 520
* " 11-Sep-B7 11:20 22.3 1593 g3 9.8 16,2 15,0 19,7 23.0 560
. 11-5ep-87 15:10- 26.2 1044 64 93.8 17,3 16.0 12.1 14,3 390
11-5ep-87 . 19:50 30.8 194 53 98.4 13.4 12,4 b6 36,98 550
12-Sep-87 08230 43.5 1781 18 9%.0 15.8 15.4 20.2 22,6 b15
12-8ep-87 12:30 47.8 1932 B 9.3 16,7 16,9 17.3 18,4 605
12-Sep-87 22:00 57.0 1093 6 94,1 18,2 18,3 11.8 1.8 390
13-5ep-87 00300 - 59.0 8358 13 98.2 18.7 18.9 9.7 9.4 580
13-5ep-B7 01:00 40,0 £85 =1 100,0 18.9 19.1 9.2 g.9 535
PO 13-Sep-B7 02:05 bl.1 244 -4 100.0 20,1 20.4 1.2 1] 340
13-Sep-87 04:00 43.0 453 -2 100.0 19.0 19.2 7.8 7.1 350
13~Gep-87 04:00 65,0 294 -1 100.0 19,2 19.8 3.4 4,3 o45
13-Sep-87 14:55 73.9 382 3 90,4 19.9 19.9 3.3 3.7 930
13-Gep-87 19:40 78.7 449 /9N 19.2 20.2 6.5 &.1 370
PO 13-Bep-87 20:10 79.2 233 2 90,8 20,5 20,5 0.2 0.3 395
92.4 33 2 99.3 19.4 19.4 5.8 4,2 -

14-8ep-87 09:23

RED WINE 1T - EMISSION DATA FOR CARBON ADSORPTION UNIT

ETOH IN ETOH OUT 02 IN 020uT CO2 IN CO2 QUT
TANK  DATE TINE HOURS (PPN {PPH} T EFF (D {1) (1) (x)
2 10-Sep-87 11:42 0.0
11-8ep=B7 10310 22.% 142 10 97.0 18.8 18.8 10.3 8.9
11-Sep-67 14330 28.8 1144 17° 98.% 14,8 17.7 15.4 14,5
11-Sep~-87 20250 33,1 2184 10 99.5 13.9 15:1 6,88 30,4 ¢
Bl 12-Sep-87 08255 45.2 1992 29 98.4 15.9 17.2 20.2 18,2
B2  {2-Sep-B87 09330 45.8 1970 17 99.1 16.3 17.% 19.2 16,8
12-8ep-B7 {3:55 50.2 1780 23 98,7 17.8 17.1 15.5 17.4
13-Sep-87 10300 70,3 749 278 62,9 18.8 19,5 1.4 8.4
13-Sep-87 17:15 77.6 1075 57 W) 18.7 19.4 10,7 8.8
< 13-Sep-B7 20:45 Bl.1 562 47 916 19,2 17.14 9.4 7.9
PO 13-Sep-87 21:45 B2.1 265 29 88.9 20.7 20.4 1.2 1.0
{4-5ep-B7 00300 B4.3 574 32 9.5 19.7 19.4 1.4 5.8
" 14-5ep-87 02:00 84,3 489 32 %A 1%.4 19,3 8.3 6.5
: 14-Sep-87 03:25 87.7 894 33983 19.1 19.4 7.4 5.9
PO 14-Sep-87 03:15 89.6 489 29 94,1 20,3 20,4 1 0.9
{4-Sep-87 04:30 90,8 374 28 92.4 20,0 20.4 2.6 2.1
14-Sep-87 {1:15 95,8 413 M7 19,8 19,6 .0 4.4
PD - Pumpover occurred during this saspling perioed. £-B7-041

¥ « Extrapolated value {off the calibrated scale of 0-25Y)
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TABLE 5.7

RED WINE 11 - EMISSION DATA FOR WATER SCRUBBER

ETOH IN ETOH OUT 02 IN 020UT CD2 IN CO2 OUT *
TANK  DATE TINE HOURS (PPN) (PPN} Y EFF (I) (1) (1) ()
3 10-5ep-87 10:10 0.0
{1=Sep-87 12:15 26.1 i 8 9.4 20.4 20,0 2.1 1.0
11-Sep-87 17:25 3.3 368 4 9.0 1.7 20,7 13.3 1.2
11-Sep-87 22130 307 4 7 9.4 19.5 21,5 B.6 0.1
12-Eep-87 02:00 39.8 13N9 6 99.5 15.9 21,2 20,4 0.1
12-3ep-87 (4:00 41.8 1457 6 996 16,0 212 19,5 0.1
12-Gep-B7 (4:00 43.8 1484 6 99.4 17.0 21.2 15.4 0.1
12-ep-87 07300 44,8 1249 7 99.3 16.4 19.0 17.3 0.0
12-5ep-87 10:15 48,1 1800 7.7 16.§ 21,1 16.8 0.4
12-ep-87 13:30 533 1584 v 9.7 18.2 20.8 12.4 0.1
13-Sep-87 (9:00 70.8 115§ 6 9.3 17,5 211 17.7 0.1
{3-Sep-87 18:20 0.2 897 26 9.1 19.2 Ab 60 0.1
14-Sep-87 08:10 94,0 364 4 98,9 18.9 20,0 1.3 2.3
14-Sep-87 12100 97.8 v97 4 96,0 19.5 16.3 9.2 41 -
RED WINE Il - NO CONTROLS
ETOH IN ETuH ONT 02 IN 0z QUT CD2 IN €D2 QuUT
TAXK  DATE TINE HOURS (PPN}  (PPN) X EFF (1) {1) (1) ()
4 10-Sep-87 0%:30 0.0 .
10-5ep=-87 15:55 4.4 7 20.9 2.1 0.2 0.1
10-Sep-87 17100 7.5 4 20.9 21.0 0.3 0.2
10-5ep-87 18:00 B,3 3 20,7 2.1 0.4 0.3
10-Sep-87 20100 10.5 ] 20,2 20.9 1.1 0.?
10-52p-87 22:00 12.5 4 20,1 20.9 1.2 1.0 »
11-8ep-87 00:00 14,5 4 19,3 2.0 0.4 0.5
11-Sep-B7 02:00 14.5 30 18,2 20.7 0.7 0.5
11-Sep=-87 04300 1B.5 38 : 16,3 20.7 0.8 0.6 3
11-Sep-B7 (::00 20.5 4 18.5 20.4 1.3 1.0
11-Sep~87 07:00 21.3 82 18,3 20.3 1,7 1.4
11-5ep-87 12:45 " 21.3 H 20.5 19,9 1.2 0.9
12-Sep~87 11:15 49.8 4214 4.3 4.3 9.5 4.9
PO 12-Sep-87 17:00 355 2978 14,5 13.9 21.2 26,8 ¢
12-Sep-87 18:30 57,0 &N 1Y) 3.0 928 Mb
13-Sep-87 12:30 B789 2.9 3.2 JLYe 50,7 %

PO - Puspever pecurred during this saspling period,
# - Extrapelated value (off the calibrated scale of 0-25%)
£-87-041
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Figure 5.22
TANK 4 ETOH RESULTS — RED WINE I
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WHITE WINE 1!

White grape Julce for this fermentatlon was provided by Gallo via
tank truck. The tanks were fllled and fermentation initiated on September
16, 1987.

Inlet hydrocarbon concentration on the afternoon of September 16 was
found to be hligh due to contaminatlion from the In-—liﬁe impinger. The
Implngers were then removed from the sampling llnes.

Fresno APCD personnel assisted with data collection on Saturday,
September 19. Instruments wére shut down at 1615 hours cdue to water In the
sampls lines and pump. Water In the lines was probably due to water
carryover from the scrubber. Problems with the scrubber continued
throughout the remainder of the fermentatlion.

The refrigeration unit compressor went out about noon on September
20. .It was repaired by 1500 hours. Thl's‘ refrigeration unit Is used t_o keep
the fermentatlion tanks within the optimum temperature range for wlne

fermentation. Whiie the unit was being repa.red, cold water was run over

-the tops of the tanks to slow down the rise in temperature.

The fermentatlons were-completed on September 24, The data for thls
fermentation was recorded every 5 minutes by a datalogger. The data Is

summar ized In Tables §.8 through §.11 and plotted in Figures 5.23 through

5.29.

TANK 1
The catalytic Inélnarator achleved better than €5% efflclency for
thls fermentatlion. The low efficlencies shown in Figure 5.23 from 0 to 80

hours Into the fermentatlon are a result of measurement error present in
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comparing low ppm ethanol emlssions. The incinerator exhaust “temperatures

ranged from 525 to 600 deg F.

TANK 2

The carbon -adsorptlon unit averaged better than 95% eff'leclency, In
spite of some data points showing breakthrough.of the carbon ‘bed. Agaln,
efflélenclés shown In Flgure 5.25 from 0 to 80 hours Into the fermentatlion

may not be representative of actua! conditions.

TANK 3

After the 80 hour mark, the water scrubber averaged bettter than 95%
efflclgncy, in splte of operatlonal problems with the scrubbs:r as noted

earller,

TANK 4

Flgure 5.29 shows that emisslons peaked at about 120 hour-s, the same
as the other three tanks. However, Tank 4 emissions did na't drop off
signiflicantly untll after 200 hours,_whlle the other three :anks had a

considerable drop In EtOH concentration at 140 hours.
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Table 5.8
WHITE WINE Il - EMISSION DATA FOR CATALYTIC INCINERATOR

ETOH IN ETOH OUT 02 IN 02 0UT €02 IN 02 OUT OUTLET
TANK DATE  TINE  HOURS (PPN}  (PPM) YL EFF {1} - (1) (0 04] TENP
' (DES F)
1 15-5ep-87 11:00 0.0

16=Sen=§7 16245 29.8 13.0 7.4 42,58 20.7 0.4 0.0 0.1 35
17-5ep-87 08:15 45.3 0.9 5.7 - 20,5 20.9 0.1 0.3 530

N 17-5ep-87 11355 48.9 2.2 0.0 100,60 20,0 20,4 0.3 0.5 525
17-Sep-87 14:35 §3.4° 3.9 1.8 - 20,1 2.5 0.1 0.3 535
18-5ep-87 08:35 69.4 2.3 3.1 == 20,4 19,8 1.2 1.4 530

P 18-8es-87 13:30 74,5 18.7 45 7572 18.9 19,4 7.0 6.8 540
19-Sep-87  02:00 87.0 48.4 1.1 9765 17.9 190 12,7 1.2 545 |
19-Sep-87 04:00 89.0 57.5 0.7 98,70 18,3 8.9 12.5 11.8 550 |
19-5ep~-87 05200 91,0 70,4 0.7 99.07 18,0 18,7 13.4 12.8 550 |
19-Sep-87 08:15 93.3 6.4 0.4 99.5¢ 18,1 8.8 12,9 125 550 |
20-3ep-87 13:40 1227 1782.9 5.6 9949 149 S5 268 25.8 600 i
20-Sep-87 22:00  131.0  1079.7 6.8 9937 16,5 1hb 22,2 2.5 590 |
21-8e2-87 00:00 127, gas, 4 2,5  99.4B 169 176 19,9 19.1 =20
21-5ep-57 (200 (350  748.3 1.2 99.84 166 1.5 16,9 19,4 5§75
21-Sep-E7 04:00  137.0  441.B 0,2  99.97 167 17 19.0 18.7 570
21-%ep-87 07:00  140,0 - 524.t 5.8 98.89 12,3 152 (ES 15,8 S40
21-8ep-E7 11:05 44,1  889.9 6,0 99,31 176 180 17,9 14,3 45
21-8ep-87 19:30 1525  415.9 0.0 100,00 18,2 (7.4 15,0 13.6 530
22-8ep=B7 12:00  [89.0  473.2 7.5 98.42  19.1  19.6  10.4 9.3 535
22-Sep~-87 15:00  172.0  383.7 7.9 9.9 19,3 19.4 9.0 1.9 555
23-8ep-B7 09:35  190.6  284.9 2.2 99,23 19.4  19.5 B.0 8.7 540
23-5ep-87 13:30 1945 29,2 399,52 19.4 19,7 7.8 7.2 545 :
24-8ep-87 08:15  213,3 47,2 0.6 98.70 20,2 20.9 2.3 2.3

Table 5.9
WHITE WINE II ~ EMISSION DATA FOR CARBON ADSORPTION UNIT
- ETOH IN ETOH QUT 02 IN  C20UT tIZON D2 oot

TANK DATE  TINE  HOURS  (PPN) [PPM) L EFF (1) (1) {1 (1)

2 {5-Sep=-87 11:00 0.0

17-5ep-687 18:30 35,9 0,8 0.9 - 20,4 20,5 0.1 0.3
18-Gep=-B87 09:30 70,5 9.8 2,9 70.30  18.7  20.7 4,7 1.3
18-8ep-87 17:45 78.8 21.4 10,8 49.83 19.5  19.4 1.7 8.1
19-Sep-€7 12:25 7.4 1418 0 % 172 18 187 I3
20-Sez-87 14:25  123.4  2037.3 0.8 98.98 142 S5 20,8 3.0

- 21-8ep-87 10:00  143.0  896.2 3 %4 17,5 186 16.8 (4.4
v 21-Sep-87 12:20  143.3  948.4 68 99.286 1.5 18,6 1B.3 14,3
21-Sep-87 17:10  150.2  901.8 1131 8.4 17,9 17 1S.8 12.1
21-8ep-87 22:00  155.0 4252 L9 99.55 1.3 19.0 137 10.9

¥ 22-Sep-B7 00:00  137.0  345.8 0.6 99.84 " 18,4 19,4 11,8 9.4
22-Sep-87 02:00  159.0  3b3.b .1 9%70 18,0 19,5 11,0 9.6
22-Sep-B7 04:00 161,07 k4.5 0.6 99.83 17.6 13,5 10.8 5.7
22-Sez=87 06:30 13,5 3442 0.5 9%.87 t7.8 8.5 107 9.7
22-5ep~87 13:43  170.8  520,3 64 58,77 190 195 1.9 8.9
22-Sep-67 1£:50  173.8  401,9 12,6 9.8 19.0 1.1 11.5 8.3
23-3ep~87 11205 192.1  272.4 6.4 9764 194 20,0 7.3 .3
23-5ep-87 1310 1942 239.8 14,7 9.8  19.5 2.0 7.8 SIE]
24-8ep-87 00:00 2050 (34,7 27,7 1. 19,9 20,39 4,0 LY
28-%ep-B7 02:00  207,0  142.1 20,9 BT 19,4 20,4 5.2 4.7
24-8en-B7 04300  209.0  147.9 16,4 E3.80  19.4 20,3 4,9 4.4
24-Sep-B7 06240  211,7  128.9 13.4 4.5 4.0

89.28 19,4 20,5

»
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Table 5.10
WAITE WINZ I1 ~ E=ISzICN DATA FGF WATER SCRUEBER

ETCH IN ETOR OUT D2 IN 02 OUT CO2 IN CD2 ouT
TRNE BATE  TIME  HOURS  (PEN) {FFM) T EFF (1) {2} (1) (1)
3 15-Sep-87 11500 0.0 ,
17-Sep-B7 09:45 45,8 1.3 0.0 100.00 20,2 20.7 0.0 6.2
A7-5ep-87 15:10 3.2 2.8 3.1 — 0.0 20.7 0.2 0.3
17-5ep-87 19:43 os.8 0.0 0.8 — 20,5 20.% 0.5 0.5 5
[B-Sep-87 19130 71,5 15,0 2.8  BL.0Z  18.3 20.0 I.b 3.8
19-8ep-87 22:00 3.0 54,9 1.3 98.02  19.4 17,8 114 7.2
18-Sep-87  23:00 24,0 79.7 0.0 100,00 18,2 154 143 8.9
19-Sep-87 14313 1013 448.0 3.9 99.22 160 194 21,0 1.2
20-Gep~87 14:20 1253 2139.8 7.9 99.83 4.8 2.0 24,4 0.8
2{-Sep-B7. 08:30  141.3  437.9 - 5.2 9.8 18.4  21.2 141 0.9
22-3ep-87 1RG0 1730 AL 2.8 940 184 20.2 8.4 2.k
-%ep-87 1hss 0 192,30 IR 2.5 %Lt 192 20,3 3.2 3.3
13-3ep-87 18215 1873 (747 3.4 9e.9¢ 19.7  20.h 6.0 1.é
Table 5.11

WHITE WINE 11 - W3 CONTRCLS

_ ETOH IN ETCK DUT 02 IN 02 0UT CD2 IN C€D2 OUT
TARK DATE  TIME  HOURS  (PPM) (PFM) L EFF (1) 1§4] {2} (7 .

4 15-Sep-B7 11:00 0.0

16-5ep-B7 15:30 28,5 241 22.5 20,7 2.6 0. 0.2
16-Sep-87 19:45  32.9 0.7 0.4 0.6 20,3 0.0 0.1
15-3ep-87 22:¢0 35,0 0.7 2.3 20,8 20,8 0.0 0,2
17-Cag-§7 06140 13,0 0,8 2.0 0.8 20,8 a0 0.2
17-8ep-d7 02:00 35,0 4.5 3.8 0.7 20.8 0.0 0.3
17-5ep-87 04:00 41,0 4.5 3.2 0.8 20.8 0.0 0.3
17-Sep-B7 04:30  43.5 3.8 3.0 20,8 2.9 9. 0.3
17-8ep-B7 11:00 48,0 4.1 3.4 20,0 205 0.6 0.8
17-%ep-B7 14:00  53.0 8.5 9.4 20,0 20,5 0.7 0.8
17-Gep-87 22:00  S9.0 1.5 1L.5 20,3 210 1.4 1.3
18-Sep-87 00:00  37.0 18.2 18,1 0.4 2.0 22 2.1
18-Sep-87 02:00 - 3.0 27,2 21.2 19.8 20,6 41 3.8
18-%ep-87 04:00  65.0 34,2 3L.d 9.2 2.0 7.1 6.5
18-Sep-87 06:45 87.8 35.0 30.4 18,3 19.2 114 10.8 El
18-Sep-87 11:45 72,8 1237 1107 10,8 1.6 333 4.4
20-Sep-87 18:40  127,7 S548.0 55445 0.0 ~0.4 331 522 .
21-8ep-B7 14:30  147.5  5126,0 —-- -0.5  <0.2 36,6 46,5 ¥
27-Sep-B7 08:30 1855  429B.7 45733 -0.2 0.0 368 5.0
22-5ep-87 09:30  166.5 49344 SH140 -0,3 0.0 35,8 SL7
22-Sep-87 18:30  175.5  5122.% 51Z3.3 -0.3 00 39. 52.2
22-Sep~87 20:05  177.1 - A826.0  4742.4 -0,3 0.0 39.2 Sl
22-Sep-B7 22:00  179.0  4190.9  4025.% -0.4 0.0 393 520
23-5ep-87 00:00  157.0 39%8.7 41218 - 1.0 1,3 392 5.9
I-8ep-87 02:00  183.0 4297.5  45:0.5 -0.2 00 394 S0
73-Sep-87 04300  185.0 4280.1 4548,5 -0.3 -0 39,2 5.0
23-Gep-87 0&:45  1E7,9  421E.% 43011 -0.4  -0.1  39.3 524
27-Sep-87 18:45 1998 S020.3  S:68.7 -0.3  <0.1 538 S
59 329 3L

4-Sep-B7 09:15 214,37 14234 -— .0
48
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o

B. FLOW RATE AND-' MOISTURE CONTENT DATA

Tables 5.12 thrdugh 5.15 prov!de observed (uncorrected) gas flows
together wlth corresponding temperature and pressure data. For the three
tanks with contrr;>| equilpment (Tanks 1, 2 and 3), the gas flow measurements
were made by In-line rotameters located near the Inlets to the controll
equipment. For Tank 4 (no c¢ontrol equlpment), the flow from the vent was
measured perlodléal ly using a Roots gas flow meter.

Table $.16 summarlzes the Method 4 molsture trafn results. As might
be expected, the molsture coﬁtent was c¢lose to saturatlion for Tank 4 (no
control equipment, therefore no dilution alr) and ‘Tank 3-0UT (the water

scrubber outlet).
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TRBLE 5. 14

FLOW DATA - RED WINE II

TR &

TR 3

TR 2

TR 1

o
(@
W\:
e &
m\)
2 ¥
o=
[
o
&

FLOW TEMP
(CFM)

-— e

PREBSURE

{DEB F) {(IN HeD)

FLOW  TEMP
(P

1
4
]
’

mm
=
g
&
m)
z B
o
[
E
%

PRESSURE AHBIENT
+{DEB F) {IN H2D} ITEMP (F)

SRAIBIBA

-— mm mm ea a8 ma A

103

RBEES

OO0 D

e A ha w8 o o6 B4

-ﬂ-

IRABRS

ﬁ ~ N
g~ 5

vl

7.6
7.25
.5

7
7
6.75

- ma ma me wa e e

LR

9-10-87 -1605
311-87 0715

THRRICEIRRNBRA

- mm mm e ma ma e ma we ea =R As =a

GRERILIIZ
L=~

S aSo

HﬁMM%EMMﬂH%N%
W n r~ 5..
F1-.Iar1. q-ln -:’- r“.-l
NI TRBLSRARASS
dag ¥N o g
T e e @wm o~
ST BT Td
[ I | 1 ) ]
CIUIIUREZRIRARY

~mge~~~~ R PRnEeR
~ e B BB dd

- ma ma ae mm ma AN Mm mm A ma ea e

L S B B

777777777571“(."

~ e

FEEHS EEVEEL
~ ~ r~
& & I
& S h

C-87-041

o

56



mm mwmﬁ%ﬁ%mmwmwnH%MWQ%%M$%%%mﬂww5m3ﬁ%%n& —
8 :
ST TS T, T7M S Sm Sm me s s ma s s mm as s ma R4 mn ma e o me ae an e e I T (&)
5 £ 23ILI2UZILLE 2zls N
%% S SdddSdSISs S3SaS S S
W=
o~
- @ mmmnm%mmmﬁﬁMBMMmmmmmmwmmmmnwmmmn&%mmnw
| Bg
AR ooooooooooom%anmnwwmxm%MMnnn ELR 12
nm SSTSI1ldISSSSSSES SdSd SO
wal = mwne o on T AT TR R T TR TR T T
g8 4 ¢ | . $
o=
pvll
; - | ol %%ﬁHm%m&nﬂ%m&HHM%KHM%HQ%MﬂnQﬁmwmﬂwwmnm
5[RE
n = U
= £8 TOFERY %5 T OTe O RFR ¢ en T ~
4 = mu T T
3 ¢ a =
m wla® MM%BBWH%%&W%BwBM%Kw%%nm%m&mﬁmxﬁnﬂwmunw
& [ .
3 E(PE
m) 77777777777777289177777777777777777777
= NREdd R :
Wm P 4{%{ b P m+ b i W {M *
=
[ =
] ﬁ%%nﬂ%mmnwumEnnmmnﬂmmwﬂwm%mewm%%awmﬁmm
¥ | R
mm 77%777%777”777“““““”%m77m777m777wmmm7m—
SRR M EF R T ER R REERE P EE PR E R ET LT
w3 B % I F % 0§ % ;
) r BLT & & & ch X A b, &




FERM

RED I

WHITE 1

RED II

WHITE II

Table 5.16
MOISTURE TRAIN DATA

DATE

8/22/87
8/22787
8/23/87
8/23/87
8/25/87
8/25787
8/26/87
8/26/87
8/27/87
8/27/87
8/27/87

9/2/87
9/2/87
S/2/87
9/2/87
9/2/87
S/2/87
9/3/87

9/11/87
9/11/87
9/11/87
9/11/87
9/13/87
9/13/87
9/13/87
9/13/87

9/21/87
9/21/87
9/21/87
9/21/87
9/22/87
9/22/87
9/22/87
9/22/87
9/23/87
9/23/87

TIME

1325
1510
1133
1336
le08
1811
1600
1720
1626
1602
1733

2940
1105

1317
1530
1836
1119

1023
1217
1459
1630
1034
1110
1524
1649

1037
1130
1420
1530
0953
1141
1318
1430
1408
1540

LOCATION

1-QuT
2-0UT
3-0UT
4
3-IN
3-0UT
2-IN
2-0UT
1-0UT
1-IN
4

1-IN

1-0UT

2-IN

3-IN

2-0UT

3-0uT
4

1-0UT

~ 3-0UT

3-0UT
4
1-IN
2-IN
3-IN
4

i-0UT
1-IN
2-IN
2-0UT
3-IN
3-QUT

4

4
2-IN
3-IN

58

PERCENT

MOISTURE

CONTENT

R RORPOOKRROR

Nk bk WP N
[ ] » » | ] | ] L] L]

NP, ORBWN

HFRNRWOURNO R

GAS
TEMP
(DEG F)

217
a0
78

108
a5
89

370

108

115

80
570

106 -

97
86
105

550
83
20

104
68
76
84

105

560
90
91
20
95
87

124

124
89
95
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C. BAG SAMPLE DATA

Table 5.17 contalns hydrogen sulfide concentrations found in Tedlar
bag samples analyzed in the ARB mobile laboratory. These samples were
collected and analyzed on September 21, 1987, about 150 hours Into the White
Wine Il fermentation.

Table 5.18 shows the concentratlions of selected volatile organic
compounds for Tank 1 Inlet and outlet, the area where the tanks were located
and inside the.cellar'bulldlng.‘ With the exceptlion of 1,1,1-trichloroethane
(TCA), none of the selected §olatlle organic compounds were detected. The
detectlon of TCA was attributed to Its use as a cleaning solvent In the

vicinity,

$9




TABLE 5.17

BAG SAMPLE RESULTS FOR HYDROGEN SULFIDE

BAMPLE CONC., REPORTING SAMPLE
LOCATION {PPEV) LIMIT ID
TANK 1 INLET 200 =0 1-I-21
~TANK 1 QUTLET 360 50 2-0-21

: TANK 2 INLEY 500 =0 o=-1-21
- TANK 2 OULET g%o =0 &6-0-21
TANK 3 INLET - Y00 S0 4=1=-21
TANK 3 OUTLET ND S0 3-0=-21
AMEBRIENT UPWIND ND S0 7=-A-21
NEAR MORILE LAB ND 20 VAN AME |

ND =Neot Dwetected

C—-87-041
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e

TAELE | 5.18
EAG SAMPLE RESULTS FOR SELECTED H& LOGENATED
AND AROMATIC ORGANIC COMPG. UNDS

Bag samples collected September & , 1987

FAmbient Ambient Tank T T ank 1

Location iReporting
iCellar Ambient Cellar Inlet Clutlet ! Limit
Sample ID ! 1AC 2A FA 4-1-1 =5 -0-1 : {mpb)
Vinyl chloride ! ND ND WD ND ND : 2.5
Benzene } % * ¥ = % ) % H —_
Chloroform § ND ND ND ND ND H 5.1
Carbon tetrachioride ! =D rD MDD ND ND i 5.2
1,1,1-trichloroethare |2Z+4.7% ND ND ND ND ; 4.9
l,2=dichloreoethare ! ND MD MDD ND ND H 20
Trichliorosthene ! ND D ND © MDD ND : 2.0
1,2-dibromoethane ! ND ND ND ND ND : 3.1
Tetrachloroethene | ND ND ND ND ND : o0

ND

probably contamination from cleani‘ing solvent
used to clean chart recorder

“cnelutian problems — not analyzed

= Not detected

C-87-041
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D. AQUEOUS SAMPLE DATA

Table 5.19 provides a quallty control check on the ethanol
concentratlon measured by the contlnuous hydrocarbon analyzer. The amount
of ethanol founq in the Impingers of each water train s ﬁsed to
-baﬁkcalculate the average concentration of ethano! In the sampled gas
stream. This back-calculated ethano! concentration is shown In the EQUIV

PPM column. The PPM ON CHART Is the concentration measured by the

hydrocarbon contlinuous analyzer.

The compar lson shows a reasonable agreement between the two methods, |

with the continuous analyzer value often lower. Thls might be cue to.

condensatlon of water In the sample lines and absorption of ethanc!l In the
water{‘ Also, for some of the testing, an lced dry Implnger was placed as a
knock-out upstream of the analyzers and agaln condensatlon and absorption
could account for some of the lost ethanol.

Table 5:20 lsts the ethano! concentratlons found in the scrubber
water effluenf. |

Afl of these aqueous samples Were.analyzed at the Alr and Industrial

Hygiene Laboratory (AIHL) In Berkeley using gas chromatography.

62
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TABLE ©.20
SCRUBBER WATER ETHANOL CONCENTRATIONS -
SAMPLE % ETOH
_ID DATE TINE (v/v) N
SW- 1 21-Aug 1240 < 0.9
Sw- 2 22-Aug 1200 < 0.5
Sw- 3 23-Aug 1115 < 0.5
- SWw- 4 24-Aug 1136 0.09
SW- S 25-Aug - 1230 0.101
SW- 6 26-Aug 1400 0.06
Sw- 7 27-Aug 1130 < 0.5
Sw- 8 28-Aug 0730 < 0.5
Sw- 9 02-Sep 0650 1.86
SW-10 02-Sep 1400 1.40
Sw-11 03-Sep 0830 0.08
SW-12 03-Sep 1250 0.55
SW-13 03-Sep 1700 0.47
SWw-14 = 0O4-Sep 0645 0.14
SW-15 11-Sep 1650 0.083 .
Sw-16 11-Sep 2100 0.242 N
Sw-17 12-Sep 1000 1.06
Sw-18 12-Sep 1730 0.097
SW-19 13-Sep 0800 0.656
Sw-20 13-Sep 1450 0.717
sw-21 13-Sep 2100 . 0.534
Sw-22 14-Sep 0730 0.146
SwW-23 14-Sep 1530 0.526
SW-24 16-Sep 1545 < 0.5
Sw-25 17-Sep 1240 < 0.5
SwW-26 18-Sep 1430 < 0.5
SwW-27 20-Sep 1630 2.032
sw-28 21-Sep 0910 0.892
Sw-29 22-Sep 1000 0.369
SW-30 22-Sep . 2045 < 0.5
Sw-31 23-Sep 0730 0.888 ' ‘ -
Sw-32 23-Sep - 2130 < 0.5
C-87-041
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E. CARBON TUBE DATA

Carbon tubes were used for sampling ethano!, aromatic hydrocarbons
and halogenated hydrocarbons. The ethanol results were Inconclusive and are
not Included here. It is belleved that the high molsture content of the
sampling stream interfered with the ability of ethanol to absorb on the
carbon tubes.

The results for the aromatic hydrocarbon carbon tubes are shown In
- Tables §.21 and 5.22. Traces of many of the aromatlc compounds were found,
with concentrations of toluene and xylene -in the mld-ppb range.

Over 20 sets of tubes were taken for analyéls of halogenated
_volatlle organic compounds. None of the carbon tubes showed levels of

halogenated compounds signiflcantly different from the blank levels.
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TABLE 35,21

ARONATIC HYDROCARBON CARBON TUBE RESULTS (micregraes per saapiel
Corrected blank values (subtracted 2 x blank valug)

FLE

SAMPLE CARBOIN ¢ ! i ¢ OETHYL 1} P~ 1 M= bog- ) T | NAPTH- 1 Cat
' i i yvae b

LOC TUBE ID DATE TINE  BENIENE i TOLLENE @ BENZENE IXYLENS {XYLENE {CUMENE iXYLEXE 1TYLE D ITHALENE

uu I I-OUT CT-IO 9‘2,3 x543‘ ‘ll.llllll:llll.llll=.l|ll.lll:lllllll%‘llll‘l:lll.lll:ﬂ...ll.:.lll -lI.:l.lllll.‘ 109!2 -

CT-108 0730 %.........%.........!.......m.%.......!......,3.......!.......:........l........l
2-0UT  CT-11  9-2,3 1445~ Leveerennetoonsssasstonnnnnenet 0,08 Lveaverelonnescatonossasbonns mnatoausonasl 87 )
) CT-118 0730 %.........}.........!.........%.......l.......................l....,...:........l -*
I-0UT  CT-12  9-2,3 1700= ! 0,33 faescenenad 0,35 1 6131 0.19 torveennt QoD G 03 Hiiaaaeae 125.4
CT-128 0730 l.........:.........:.................:............................ veaternranend
BLANK £T-13 9'3 ‘.--.....-:....-..a.l.......a.|a..-..-l....-..l--...-.n-..-...u..-.-...:...----.:
4 CT-16 93 1200- Lyvevesvestoonsnsvastonvsnrasetorersnatincaaset 0,083 0.09% €29t 0,031 40.2
CT-148 2000 i.........!.........l.........!.......:.......!.......:.......:...‘....l........l
RWOID L-IN CT-20 9-12 1B35- liiveseenst 0.0 overnenratanneaset 130 ivvenestosnsnealwone seatananaraet 13,67
CT'ZIB 20‘5 =.........:.....un..l..--.-...).-..n.-n--n-...|n-...n-f.-..-.-..-.o....|-..-nnu¢=
2-1N  C7-22 9-12 1637- | LM 50 tainrenadenneet B8 Lt 1,20 % €06 0,044 17
CT‘ZZB 20‘5 :llll!lll.:lllll.lll:lllllllllllllll.ll 0.10 :nucu;.:.-..-.-:..uuy,.}n.nlclnl:
3-IN CT-23 9-12  1640- toiieweuad 0,30 P B I IT-- IR FYPPERTE: ...........,.............% 27,03
) ET‘ZSB 20‘5 :-..-.na..!.........|-.o..-...n.....-.1..-....:-....c-n--..--.n...--..a|-o-u----l
4 CT-24  9-12  1BA3= levverenral 245 Doiiiinaneionnnnndd 0040 benveeentoronacebonusacnat 008 1 26,84
£1-248 2045 i.........!.........%.........%.......!.......%.......!.......!...;.‘,a} 0.06 |
RLANK  CT-23  9-12 . i.........%.}.................I...........n...:.......2.......%........2........5 -~
1-0uT  CT-26 9-12,13 2100~ Fvveensansiosensnsnatosarnseretornraast 0,80 ................................... 7.1
CT-26B 0430 %.........!...................................................I..................
3-0UT CT'27 9'12,13 2100- ;..-......={...-....A.........n..--...:n...--.n...a...:.......l........l....-a--l Rl
CT-278 0630 1ersenvaretevecrovantovsrsenstorenneat 0413 TS ST FP EPRTTTE
24007 CT=32  9=13 0903~ f.uauuvornd 190 vvriavenitonnnnset 073 iveerealosnnssstovmenraed 0711 19,81
C7-328 1113 l.........l..-......l.........:....,..i.......!.......:.....,.{,.,..‘..l........i
2-0UT  CT-38  9-13  0905= 'ivavuranad a0 Lvesarsretonsennnt 100 Loiiiiialivanaseionna. ..,.........l 18
CT'3BB 1115 :...--.-..l.........l--.....-.|.n..-.o|....u..'.n-...-n--..oonlu.-..n.-l...-u--.n
21N C1-39 9-13  1555- liesevessed 04035 rveennsentovnnnest 0050 tiiernaefonsnnsntoness veeteesvarass 28,71
CT-I?B 1650 l-...--..n=-.|n.n-..=.|ao|n||u=-.--.--:--qnuuul----...l-n..-.-l.---.unagnnnaun-cl
i i ! i i 1 H ! | !
W ID1-IN CT-86  9-22 1700~ teecienaaad 1,15 0.08 1 .05 ! 0.45 }.iss.ef G031 0001 beasvennss 17.88
CT-bbB 1945 1.----'1-.=.........l..-.n-.--|-..-..-|-...o-.n..-....l......-:.... .-.:.;.-.---:
2IN  CT-47  9-22 1700~ f.evenvenat L4000, 08 Teveenead 0,20 toveeneed 0010 foeur voutoanonnndd 36,36
ET'67B 1945 n.a.-n..-.|....n-.-.|.--.-..-.|..- cesalaneres S PN ....».......l............--'--'
I-IN CT-48  9-22 1700= l.iicceeeat 0410 ..................a........................... cievabeessnenst 18,17 .
£T-688 1943 :....-..-.:-1...‘-..=.n.......|... .-.l-....-.1-...--.».......1... ....l....---ui

4 CT-69  9-22 1700- 1  0.01 ) 1,80 1 0131 0,201 0,40 liieaued 0,055 CR0M boo0.06 ) 18,23
CT-698 1943 %.........l...................l........ 0.08 1vvaeaat €02 e .............i i
BLANK CT'7° 9'22 1700 :.........|.|.|.....o.....'...|....-.-|....-.-n.......x...;...n... ....n...;.--nl
1-0uT  CT-71 9-22,23 2030~ ! 140 5,300 0BE) 0.80 % 2,605 0081 0. BY 4 €08 devavneaet 73,93

CT“?iB 0645 :.-a.-..a.A..a.....-n.-.n.-...a....n.-l..n.n..\-...qn-x-o....-n----...-l.-a--ul-:

2-0U1  C1-712 9-22,23 2030- %.............................................................!... .............. 13.87
CT'7ZB 03‘5 |.a.u---.o|--..¢....l..-..u..-|...-.--|-o.--.-:.--.-.....-.--.v... .-..l.-canlnll

-QUT CT-73 9-22,23 2030- ¢+ 0.28 0 0354 0. 08 1uveveead 0220 tewrered 0121 13,08 Livwonradd 178,44
C1-738 0BA5 uvreeverotrrenanened o 0,03 %.......i.......%.......:.......!...,.............l

+ B denntes back-up carbon tube
+..eaesdor values lower than twice the blank value or not detected.
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TRELE §.22

RRONATIC HYDROCARBON CARBON TUSE RESULTS (PPR)

8

SENFLE CA2ETN ¢ ! ! VOETHYL 3 A= 1 M- 0= 1 NESI- ! N&FTH~ !

LES TLEEID DATE  TIME i EENIENE | TOLUENE | BENIENE !XVCENE [XIYLEAZ  “UMZNE {YLENS VTYLENE ITHALIRE |

WTO1-0UT [Te10 9-2,3 {543- R T T L TP T P P e P S S B S

£T-108 A S L P BT TTRY SUTY SO

220UT  ZT=11 0 9=2,3 1845+ livuvvere evivnnnratoensnnena!l 0,13 eevees  arnnnns oneinee vasranstornsanesl

A Cr-118 L R O PO P ST SO SORRT SR

0UT CT-12 9=2,3 1700- 1 081 liuvswswand 083 1 0,231 0.3 f.ieeaas 0250 0.05 Jeeesveasl

CT-128 0730 dusesusncadunniannnntonnnennnebivnnentesenens ensennnionsonvalvennerelosensess)

BLANK  CT-13  9-3 FTTTTPTYPS FEPPPPIIS P PUTSUTN PO SN SURRRRI SO U

4 TR 93 1200- e e e el 53000 0U51 0 148 014

CT-14R L T B N S S N DR P '
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F. CALCULATION QF ALCOHOL LOSS

Table 5.23 glves a summary of the mass of ethano! entering and
leaving each control device for each fermentation. These values were
obtalned by integrating the ethanol qoncentratlon curves over the course of
-thé fermentation. Detalls of this calculation can be found In Appendix B.
Though the total amount of.ethanol emltted may seem low, It should be kept
In mind that only about 1000 gallons of grape must per tank were fermented
in this pllot brogram.

Table 5.24 glves a summary of the data used to calculate the percent
of ethanol lost by each tank. The data used to calculate the amount of
totdl ethanol produced over the fermentatlon (gallons, X EtOH) were obtalned
from CSUF data summaries. The data for each tank is plotted In Flgure 5.30
as a function of fermentaflon temperature. Also shown on Flgure 5.30 are
results from similar studles on fermentation tank emisslons. The.references
are |llsted below the graph,

Most of the Phase | data are In fair agreement with previous work.
Data scatter from Red Wine | |s probably due to the limlted number’ of data
points avallable for thls fermentation due to foamover problems. When the
data from Red Wine | are removed from the graph, as in Flgure 5.31, the plot

shows an Improved correlation.
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Table 5,24
SUMMARY OF DATA USED TO CALCULATE PERCENT ETHANOL LOST

INITIAL AVAIL  AVAIL  GRAMS i0F
: SUGAR TENP GALLONS  GRAMS ETOH  TOTAL
FERM TANK EALLONS X ETOM (DEG ERIX) (DES F). ETOH ETOH LOST ET24 LOST

1086 10,3 20.4 9 112 3.3E+05 501 0.18

LU !
2 1084 10.3 20.1 59 112, 3.36+405 672 0,20
3 1086 10.3 20.1 57 112 3.3E+05 306 0,09
4 1084 8.6 20.4 1} 93 2.8E+05 264 0,09
RW 1 ! 36 141 241 78 104 3,1E405 2567 0.83
2 6 14,17 23.9 18 104 3.1E+05 4054 1.30
3 T3 14,3 3.9 79 105 3.1E+03 %9 0.3l :
4 736 13.48 4.3 75 100 3,0E+05 605 0,20 * -
RW 11 1 700 11.83 23.4 80 B3 2.56+05 23 0.90
2 01 13.00 4.8 78 91 2.7E+05 208 o.M
3 701 12,84 25,1 76 87 2.4E405 1708 0.66
4 01 12,4 2.3 Bt 88" 2.6E+0% 1162 0.44
LLIBY ! 1083 10.83 22,3 57 17 3.5E+05 1688 0.48
2 1083 10,73 22,3 57 116 J.5E405 1926 .53
3 1083 11,27 2.3 b1 122 3.4E+05 1688 0,48
4

1083 9,95 22,3 57 108 3.2£405 1488 0.52

C-87-041
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Figure 5.30

PERCENT ETOH LOST VS. FERMENTATION! TEMP
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Figure 5.3]

PERCENT ETOH LOST VS. FERMENTATION TEMP
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Vi. QUALITY CONTROL
Quallty Control (QC) procedures are necessary to minimize random and
systematic errors In sampling that could lead to incorrect results, or
Incorrect conclusions. Procedures to document the accuracy of reported
sampllng and analytlcal results have been established by the ARB In Alr
Monitoring Quality Assurance Volume VI, Standard Operating Procedures for
Statlonary Source Emisslon Monitoring and Testing. These quallty control
procedures lnclude the use of audlt samples, fleld and laboratory blank
samp les, and multipoint caIISratlon of continuous monlitors.
| Specific QC procedures used In the wine fermentation sampling
program are dlscussed below.
A. ANALYZER Q.C.
Prior to movement to the sampling site, the field analyzers were
turned on and Inspected. Any necessary repalrs or malntenance were noted In
the analyzer logbook. Onslite the Instruments were turned on, Inspected

r

and zeroed and spanned wlth nitrogen and calibration gases. Tne Instruments

‘were also zerced and spanned when switching from one tank or control device

to the next. DlIfferent concentrations of span gases for the hydrocarbon
analyzers were maintalned on-site to allow the span of those analyzers to
Increase and decrease as ethano! concentratlions Increased and decreased
throughout the fermentations. In additlon, the hydrocarbon analyzers were
checked to Insure that high carbon dloxide levels did not interfere with the
measurement of ethanol. And the hydrocarbon analyzers were callbrated to

develop a response relationship between propane, the analyzer span gas, and

ethanol.

73



B. GRAB SAMPLES Q.C.
Grab samples Include moisture tralns, tube samples, bag samples and
other collected samples such as water frbm the scrubber. All grab samples

were labelled upon collection. The latzls Included the job number, sampling

.dafe. sample number, sample locaticn, type of samples, chaln of custody log

numbers for the samples, and initials of the person collecting the sample.
The éamples were then logged into a chzin of custody logbook and a copy of
the label‘placéd onto a chain of custacy sheet. The logbook remained onslte
and the chaln of custody sheet travslsd with the sample. As the sample
changed hands, the chaln of custody snuest was initlaled by the next handler.
If any samples were damaged or the intezrity questioned, a note Is made and
Initla!ed by the person delivering the sample. Field blanks and splkes were
handled the same as other sémples.

Prlor to bag sampiing, new szmpling bags were made out of Tedlar.
The new bags were purged 10 times wita ~itrogen, left Inflated over 24 hours
to chieck for leakage, and then szm>lizd by gas chromatography to check for
contamination,

C. LABORATORY QC

From the time the samples were collected, they Were logged and a
chain of custody was malntained by the fleld pérsonnel until the samples

reached the laboratory. At that poirt laboratory personnel maintalined a.

separate log sheet. This way the t mz between collection and analyslis can

‘be determined. Preclislon and accuracy ¢f the measured concentrations can be

affected by the amount of time lagpse3 between collectlon and analysls,
samp{e handling, the condlition of the czntainer, and Instrument accuracy.

Instrument accuracy Is determined -y the laboratory personnel using known




standards, audlit samples, field and Iaboratofy blanks and multipoint

calibratlon.
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CHAIN OF CUSTODY
Jub ® C87=Q4 LGS BOOK Proy. Wine Fzemenialion. _
s ' Em/'/ssions
LogH Sample'# Serial/ Betion/Descoription Date Time Given Taken
Lab # by by

"

L¥]



AIR RESOURCES BOQARD

Winery Fermentation Tank Test - CSUF

FLOWMETER, TEMPERATURE, PRESSURE DATA SHEET

TANK:
Fermentation: Date

. Temperature Pressure Rotameter Readings
T-Ime Inlet Qutiet | Inlet Outlet Reading Flow Taken by:

ST g —

e )

 —— o e ke . e e e o iy e ke et

-

C-87-041
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Fermentation:

Alr FZS0.3CES BOARD

Winery Fermentatlicn Tank Test — CSUF

CONTINUQUS ANALYZZR DATA SHEET

Date

Time

Sample
Polint

THC

(ppm
propane)

co2
(perc¢ert)

co2
Dilution
Flow

02
(percent)

co
(ppm)

Readings
taken by=
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State of Cal;ii‘ornia File lio, ( B7—~04/

AIR RESOURCES BOA=D fate

Stationary Source Control Division  Tapk -
: aluation Branch
Engineering Evaluation B Location IN OUT

VATER VAPOR CALCULATICNS
izndard Conditions 68 F a.rd 29.62 in. Hg

Ambient Conditions __ °F and in. Hg ‘ el
. Gas Volume Impirger Meter Orifice Voluze ol Water '
Time Through leter | Temp. Temp. ressure Collected in Impinger
(Vm), F&° (Ti), °F (Tm), °F |{AR),in. H,O (Vlc), mi
] ) Final
- , g Initial
] ‘ _ S | et Vi,

Assurz 1 gram HoC AR I H,0

A, Gas Volune Metered (Vpgig)

Pna = Pyap + (&H/13.6) = ( ) + (13 z ) _ in. Hg

228 cR Voo Pra ' :
Vi .d = ¢ = - " o
fstd 29.92 in. Hg - _('”165) ( T )( 5 ) S DCTE

B. Volume of Water Coilected (Vy_,,)

Vwgtg = (0.0%1 f%) (Vo) = (0.04771) ( ) = SCF

. Moisture Content in Stack Gas (Bw) in Percent

B = ) - ‘ '
Bw = x4 X 100 ( ] x 100 =
£
. If calculated moisture content (¢) is % OF KpO AT SATURATION
reater than at saturation temperature - _ JOR .
%e g. 2129F or below) use the table ' TE:P' H"O T::?' H"o ‘E:P' H“o '
for moisture content. 2 2 2
50 1.2 130 | 15,1 180 | 51,1
60 1.7 140 18,7 185 57.0
70 2.5 130 | 25.3| 130 | 63.6
80 | 3.5 | isL | 28.7| 195 | 70.5 -
90 | 4.8 ! 1¢ 32.3| 200 | 7h.%
100 6.5 | 18 36.4| 205 | 67.0
110 §.7 | 170 | c0.8{ 210 | 96.2
120 [11,5 ] 175 | 45.7] 212 |100.0
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AIR RESOURCES BOQARD
Winery Fermentation Tank Test - CSUF

H2$ PORTABLE ANALYZER DATA SHZET

Fermentatlion: Date T
: Readings i
sample Polnt Time H2S Concentration taken by:

Concentratlon range:
Cezlibratlion gas conc:
Cal'bration gas 1D:

¢-87-041
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APPENDIX B

CALCULATION OF ETHANOL LOSS
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APPENDIX B

Calculation of Ethanol Lost

This section outllines the procedure used to integrate the ethanol

concentration curves for each fermentation.

1. Calculate the time interval between cbnsecutlve ethanol
measurements at a tank.

2. Take the arlithmetic average of the ethano! concentration at the
beginning and at the end of the time Interval.

3. Muitiply the average ethano!l concentration from step 2 by the
time interval of step 1 to give a number with units of ppm-hours.

4. Multiply by the flowrate and appropriate conversion factors to
glve an ethanol mass value for that time intervai.

S. Sum all the mass values of each time interval to get the total

mass of ethano!l lost during the fermentation.

intermedlate values for these calculations are displayed in the following-

tables.







A

TABLE
KHITE WINE ! - ENISSION DATA FOR CATALYTIC HEATER

TINE  ETOH  ETON  ETOH  ETOM MASS ETOHNASS ETOH
ETOH IN ETON OUT INTERVAL  IN IN Wrooour Row N our
TANK  DATE  TINE HOURS  {PPN) (PPH)  (HOURS) PPN AVG PPN-HOUR PPN AVG PPN-HOUR (SCFN)  (GRANS) (GRANG)
! 19-Aug-B7 11:30 0.0

20-Aug-87 13:00 25,5 3.4 3. 44 25,3 1.7 43.9 1.7 43.9 7 1.0 1,0
20-Aug-67 14:30 29,0 L72 20,64 343 2,4 9.9 12.0 2.1 7 0.2 0.9
21-Aug-87 07:00 43,5 Bb 1.72 14,5 43,9 4340 11,2 fh2.1 7 14.2 3.6
21-hug-87 11300 47,5  48.1p 25.8 4.0 67.1 28,3 13.8 35,0 7 6.0 1.2
2{-Aug-87 14130 51,0 3.4 20,44 3.3 .3 144,5 2.2 8L.3 7 3.2 1.8
22-hug~87 08:00 48,5 15,48 6,88 11.5 4.9 434 13.8  240.8 7 9.7 34
22-Aug-87  10:00 70.5 22.8  15.48 2.0 20.6 41.3 11,2 2.4 7.25 1.0 0.5
22-hug-87 §4:30 75,0 5.8 2%.52 4.5 5.8 Hed 0 21.8 9.8 7 2.6 2.2
23-Rug-B7 10:30 95.0  189.2 149,44 20.0  107.5  2150.0 88.6 1771.4 7 18,0 3.4
23-fug-B7 18:20 99.8  232.2 1548 £.8 2107 10184 52,2 7357 7 2.7 16.4
24-Aug-87 10100 118,5 258 0 18.7 45,1 #575.2 7.4 14448 .75 98.5 3
24-Aug-87 13:15 12,7  $12,8 3L.é 32 3384 1090.0 25.8 83.4 6,75 23,3 1.8
24-Aug-B7 17110 125,7 430 43 3.9 1.4 1450.5 7.3 1833 7 36,9 4,1
26-0un-87  07:00 143,5 86 MR 37.8  25B.0  97%1.0 23,2 B7E.S 7 218,0 1%.4
25-fug-87 17:00 173.5 14,2 172 100 1161 1161.0 2.4 25.8 7 25.9 0.6
27-Aug-B7 08:30 189.0 48.8 172 19,5 107.5  )ees.3 1.7 2.7 7 37.2 0.6
27-fug-87 17100 197.5 1204 8.6 8.5 9.6 804.1 "5.2 43.9 7 18,0 1.0
28-Aug-B7 4150 211.3  103.2 LAY 138 111.8 154, 6.9 §5.2 7 34,5 2,1
TOTAL GRAMS ETOM: 4011  133.4
QVERALL EFFIZIENCY: 77.82
WHITE WINE | - ENISSION DATA FOR CARBON ADSORPTION UNIT
TINE ETOH ETOH ETOH ETOH MASS ETOHNASS ETOH
INTERVAL  IN IN ouT out FLOW IN uT

TARK  DATE  TIME HOURS ETOH IN ETOH OuT (HOURS) PPN AVS PPK-HOUR PPN AVE PPN-HOUR (SCFN) (GRAMS)  (GRANS)
2 19-Aug-87 11330 0.0 : .

19-Aug-87 14:30 3.0 1,72 0 3.0 0.9 2.6 0.0 0.0 7 0.1 0.0
20-Aug-B7 14:00 24,5 3.44 1.72 23.5 2,4 0.4 0.9 20,2 7 1.4 0.5
20-Aug-87 17:00 29.5 3.44 3.8 3.0 34 10,3 34 10.3 7 0.2 0.2
- 21-Rug=B7 08:00 44,5 B4 1.72 13.0 4,7 §70.8 3.4 il.é 7 {5.0 1.2
21-Aug-87 10530 47,0 9.4 J.16 2.5 8.8 172,0 3.4 8.8 7 3.8 0.2
21-Aug-87 11:30 48.0 60.2 12,04 1.0 .9 93.9 8.4 8.4 7 1.2 0.2
21-Aug-87 15:00 51.5 34.4 b.88 3.3 47,3 165.4 9.3 31 7 3.7 0.7
21-Aug-87 17:00 53,5 13,74 B.4 .0 24,1 48,2 1.7 15,5 7 1.1 0.3
22-Aug-87 09:00 9.5  13.7% 1.72 16,0 13,8 220.2 5.2 B2.4 7 4.9 1.8
22-hug-87 10145 71.2  24.08 0.88 1.7 18,9 33.1 1.3 2.3 7 0.7 0.1
22-Aug-87 15:00 75.5 25.8 3. 44 4.3 269 106,0 2.2 9.1 7 2.4 0.2
23-hug-B7 07:30 92.0  103.2 0 16.5 64,5 1084.3 1,7 28.4 7 23.8 0.4
23-Aug-87 11:15 95.7  232.2 6.68 3.8 1427  s28.9 3.4 12.9 7 14.0 0.3
23-Aug-87 16:55 101,4  283.8 1,72 5.7 258.0 1482.0 4.3 24,4 7 32.é 0.5
24=Aug-B7 14:55 123.4 473 8.6 22,0 378.4 8324.8 5.2 HLS 7 185.9 2.5
23-Aug=87 04:50 139,3 261,44  154.8 15.9  367.2  5844,9 81,7 1300.4 7 130.5 29.0
25-Aug-87 11145 144,2  275,2 1.72 L9 28,3 1319.2 78.3  384.8 7 29.5 8.4
26-Aug-87 08:00 164,58 1548  2.%8 20,3 25,0 4353.8 2.2 43,3 7 7.2 1.0
26-Pug-87 14130 171,0  169,2 .M 63 172,00  1118.0 3.0 19.4 7 25.0 0.4
27-Aug-B7 11300 1905 1204 7.4 20.5 1548 3U73.4 3.8 7157 7 70,9 17.3
27-Rug-87 113130 192,0  120.4 1.72 0.3 120.4 0.2 37.0 18,5 7 1.3 0.4
27-Aug-87 17:50 198.3 129 d. 14 63 1247 789.9 So4 2L.§ 7 17,6 0.5
28-Aug-87  07:40 212,2 60,2 1.2 13.8 .6 1308.4 3.4 47.4 7 29.2 1.4
. TOTAL GRANS ETDH:  471,4 £3.7
OVERALL EFFICIENCY: 90,22

C-87-041




R

TANK
3

TANK

DATE
19-Aug-67
19-pug-87

20-Aug-87

20-hug-87
20-hug-07
21-Aug-87
21-Aug-87
21-Aug-87
21-Aug-87
22-Aug-87
22-Aug-~87
22-Aug-87
23-Aug-87
23-fug-87
24-Aug-8?7
24-Aug-87
24-pug-87
25-Aug-B7
25-hug-87
26-Aug-87
26-fug~-87
27-pug-87
27-Aug-87

DATE
19-Aug-87
19-Aug-87
20-Aug-87
21-hug-87
21-Aug-87
21-Aug-07
22-Aug-87
22-pug-87
24-pug-87
28-pug-87
25-Aug-87
25-hug-87
24-fug-07
27-hug-87

Ta3LE

f]

WHITE WINE 1 - EwI1S3!CM DATA FOR WATER SCRUBBER

TIME ETOH
INTERVAL  IN

TIME  HOURS ETOH IN ETOM OUT (HOURS) PPN AVS FPN-HOUR PPN AVE PER-HOUR

1:30 0.0
15:00 3.5 2 0 35 0.8
09:30 22,0 2 2 1.5 L7
1430 27,0 5 3 50 34
{7:30 30.0 5 I L0 52
08:30 45.0 258 3150 1316
12:30 49.0 103 7 40 180.8
15:30 520 3 7 30 70,5
1730 540 15 9 L0 2.7
09:30 70,0 15 2 160 155
11:30 72,0 2% 0 20 2§
15:30 760 38 3 L0 T
08:30 930 120 2 10 7.
{1348 98,3 258 7 33 1892
08:30 1470  IN 0 2.7 2752
{1315 1197 378 s 28 3354
15:45 1202 S84 PR B Y I
08:00 1405 550 10 62 5813
14500 1465 433 Y R LI
09:00 165.5 52 7 190 2425
{5:30 172.0 258 2 b5 1548
05:30 1870 172 3150 250
13:00 1935 120 3 b5 1482
NHITE WINE 1 - O CONTROL EQUIPMENT
TIKE
INTERVAL  ETOH
TINE  HOURS  E7CH (HHRS) PPN AY3
3 0 |
15:30 40 3 6o 181
16200 28,5 &3 #5333
09:15 45,7 1482 1.3 10492
13130 0.0 1720 03 15910
21300 5.5 8 1.5 894
1345 742 b 16,7 1078
{6300 765 181 2.3 1634
12:00 120.5  B40 14,0 520.3
16:25 1209 1032 he 980
09:15 (41,7 €40 16,8 6.0
{5:45 148.2 1032 b5 946,0
10:45 1672 384 19,0 21930
15 1947 1032 1.5 2193.0

C-87-041

NASS ETOHMASS ETCH

EiON ETCH  ETCH
I wr et RIa I
(522 M) (BRANS)
.00 00 0.0 o 0.0
.8 0.9 Lg 1.0 08
1.2 ue 1.8 5 02
5.5 %4 t0.3 LI 02
W37 A sk 2.8 173
4 520 e LE G
As b9 20E "33 22
.3 L7 153 L3 0
#1752 E.b 3.0 2.4
2300 098 LT Lo 04
30,7 L7 &® (LS LS
M50 2.6 4.9 23 97
ik A3 142 LULB O 5S
s LA TLZ LS AL
N Y TR X T A T
2120.8 47 243 L3220
¢ss8 1.3 MBE 1AW 0T
2151,5 &3 ALY TLO 262
18079 6 490 IN3 485
{t96.2 L7 M2 e B8
rre N TR T T R A 1 2
t50,3 L4 2.4 kL3 129
TETAL E2AMS EI0H:  305.9
OvERALL EFFICIZINCY:
ETOH RI# NASS ETOH
FEN=AGUR (SIFEQ)  (GRANS)
72,2 .0 0.0
§238.4 0 00
18098.7 0,0 0.0
8761,8 (o 00
£708.0 (0.0 00
1600, a0
w7 9.1 0.2
22893.2 L1 80,3
1178,2 1.0 133
15924, 3 0.8 40,6
5149,0 0.8 157
41¢57,0 0.5 6hS
50307.5 0.2 462
TCTAL GRAMS Ei%0A: 2635

ouT
(ERANS)

0.9
0.0
0.0
0.0
2.9
0.4
0.1
0.0
0.4
0.0
0.0
1.4
0.2
10.3
0.
1.

2

2

b}
3.0
3.7
7.4
0.3
2.9
0.9

5642
g8l.él




TANK DATE

- 1 31-fug-87
! 01-Sep-87
02-Sep-87

™ 03-Sep~B87

03-5ep-87
04-Gep~87
04-Sep-87

TANK DATE

2 N-Aug-87
01-5ep-87
02-3ep-87

- 03-Sep-87
03-Sep-87
04-5ep-87

TANK DATE

3 31-Aug-97
02-Sep-87
02-Sep-87
03-Sep-87
04-Sep-87

TANK DATE

4 I-Aug-87
02-5ep-87
03-Sep-87
04-Sep-87

TRBLE

TIME
INTERVAL

TIME  HDURS ETDH IN ETOH OUT (HOURS)

12:00 0.0
19:00 31.0
18:40 54,7
08:35 48.6

14:50 74.8
04:45 90,8

- 1345 95.7

2881 1075 3.0
860 3 23.7
344 12 13,9

1290 17 6.3
292 10 15.9
344 17 3.0

TIME
INTERVAL

TINE  HOURS ETOH IN ETOH DUT  (HOURS)

13:00
16:30 25
13115 44
09:10 46,
13:35 70
07:3% B8

3784 1075 23.5
3354 2580 20,7
122 163 19.9
128 v 4.4
34 26 18.0

TIME
INTERVAL

TINE HOURS ETOH IN ETOH OUT  (HOURS)

17:00
09:20 40,
16:05 47,
12:00 47,

87.

0
3
!
0
08:00 0

Bee . 0 40,

0.3
1600 17 6.8
824 62 19.9
301 "5 20.0

RED WINE I - NO CONTROLS

TINE  HOURS

19:15 0
12:00 40,8
16830 69.3
10100 B86.8

TIME
INTERVAL
ETOH {HOURS)
4880 40.8
1140 28,5
4300 17,3

RED WINE 1 - ENISSION DATA FOR CATALYTIC HEATER

ETOH EDR
IN IN
PP AVE PPM-HCLR

1440, 44£35.5
1870.5 442L€.5
602.0 B8377.8
B17.0  510&.3
781.2 12891
3182 15391.0

RED WINE 1 - EMISSION DATA FOR CARBON ADSORPTION UNIT

ETOH ETOH
IN N
PPN AYVG FPM-HLR

1892.0 4824£.0
3559.0 74C58.7
2038.2  40594.1
34,7 4349.1
795.5 14319.0

RED ﬁINE 1 - ENISSION DATA FOR WATER SCRUBBER

ETCH ETOH
IN . N
FPM AVS PPR-HOLR

430.0 17343.3
1229.8  8391.2
1212.6 24151.0

5433 11285.0

ETOH ETOH
FPN AYS PPN-HCLR

3440.0 140180.90
7310.0 20823%.¢
£020,0 103330.0

ETOH ETOH BASS ETOHMASS ETOH
out our FLOW IN ot
PPN AVG PPM-HOUR (SCFM)  {(GRAKS) (ERAMS)
S37.5  16662.3 6,0  BS4LT7  31B.Y
359.0 13229.7 7.8 10944 327.1

7.5 3830 7.0 1B7.1 8.6
14.4 91.4 7.0 114.0 2.0
3.8 219.0 7.0 28L.2 4,9
13.8 66.8 7.0 3953 1.5

_ TOTAL GRAMS ETOH:  2567.0  443.0
OVERALL EFFICIENCY: .28
ETOH ETOH MASS ETORNASS ETCH
T out FLOW IN T
PPN AVE PPM-HOUR (SCFM)  (GRAKS) (GRANS)
33,5 13706.3 7.0 10773 3061
1827,5 37920, 7.0 1633.7  B44.8
1371.7 27319.7 7.0 9085  610,0
84,3 3722 1.0 7.1 8.3
15,5 278.4 7.0 3197 6.2
TOTAL GRANS ETOH:  4034.3  1777.4
OVERALL EFFICIENCY: 56.2%
ETOH ETOH HASS ETDHMASS ETOH
0T eut CLOW IN out
PPM AVE PPM-HOUR (SCFM)  (GRRMS) {BRAMS)
0.0 0.0 5.5 304.3 0.0
B.& .l 4.5 119.2 0.8
.4 4851 4.8 35.9 10.4
0.4 G47.4 3.0 IN.7 9.1
TOTAL GRANS ETOH:  9469.1 20,3
OVERALL EFFICIENCY: 97.9%

FLOW  NASS ETOH

(SCFM)

b
09
l6
H:

0O O > »-

TOTAL GRAN ET

C-87-041

(GRANS)

715.3

04,8
198.3
1518.5



TANE 5.6

RED WINE II - EMISSION DATA FDR CATLYTIC HERTER
e ETOH-  ETH ETOH ETOH MASS ETOH MASS ETOH
ETOH IN ETOH OUT INTERVAL N IN our our FLOW IN T
TAX  DATE TIME  HOURS (PPM) {(PPM)  (HOURS) PPK AVE PPM-HOUR PPM AVE PPM~HOUR (SCFM)  (BRAMS)  (BRAMS)

1 10-Bep-87 13:00 0.0

11-Bep-87 14:20 22.3 1593 83 &3 79%.7 17737 3.7 930.4 7.0 397.3 20.8
11-8ep87 15:10 26.2 1044 B4 3.8 13185 05,3 7.9 283.2 7.0 112.9 6.3
11-5ep-87 13:50 30.8 31N 3 4.7 2118.7 98822 58,6 273.3 7.0 220.8 6.1 :
12-5ep-87 08:30 43.5 1781 18 12.7 2487.3 31505.9 31 M52 7.0 703.3 2.9
12-Cep-87 12:50 47.8 19 49 4,3 185B.4 B0M4.5 3.2 1439 7.0 173%.6 32

12-8ep-87 22:00 57.0 1093
13-Sep-87 "00:00 5.0 856
13-5ep-87 01:00 60.0 645
PO 13-5ep-87 02:05 B1.1 244
13-Sep-87 04:00 63.0 455
13-Sep-87 06:00 63.0 234

9.2 13f2.7 13BB&.2 %.9 5.9 7.0 309.6 1.7
2.0 974.8 1948.5 5.1 80,2 7.0 43.5 1.8
Lo T0.7 T770.7 7.1 7.1 7.0 17.2 0.2
1.1 4648 L5 25 &7 7.0 11,2 .1
1.9  349.8 670,09 =30 -L7 7.0 15,0 0.4
2.0 3187 748.3 -5 -390 7.0 16.7 -0.1

13-5ep-87 14:35 73.8 382 8.9 338.1 30147 17.4 1553 7.0 87.3 3.5

13-5ep-687 19:40 787 E49 8 4.7 5132 2447.4 k.1 184 7.0 4.6 3.4
PO 13-Sep-87 20:40 T78.2 233 2 0.5 440 220.5 2.0 125 7.3 a1 0.3

14-5ep-87 03:25 .4 331 2 13.3 2823 3740.8 1.7 1548 7.0 83.5 3.5

ERLALLILAGEH

TOTAL GRAMS ETOH: 2238,0 70.3

: : ‘ OVERALL EFFICIENCY: 96. 9% _
RED WINE II - EMISSION DATA FOR CARBON ADSORPTION LNIT _ T
_ TIE ETOH ETOH ETCH ETOH MASS ETOH MASS ETOH
ETOH IN ETOH OUT INTERVAL IN IN our ot FLOW IN il

TR DATE ~ TIME HOURS (PPM) (PPM)  (HOURS) PPM AVE PPMHDUR PPM AVG PPM-HOUR (SCFM)  (GRAMS)  {BRAMS)

2 10-%ep-87 11:42 0.0

11-5ep-87 10:10 22.5 342 10 &2.5 1.0 38427 .2 115.8 7.3 88.9 2.7
11-Sep-87 16:30 28.8 1144 17 6.3 T743.2 4707.% 126 B&.2 7.0 105.1 1.9
11-Bep-87 20:30 33.1 2184 10 A3 1684.3 72120 1.4 540 7.0 161.0 1.3
Bl 12-5ep-87 08:55 45.2 19%R 29 12.1 2088.%1 Za231.2 1%.4 233.9 7.5 £03.7 5.6
B2 |2-Sep-87 (3:30 45.8 1970 17 0.6 1980.9 11%5.5 2.9 134 7.5 27.6 0.3
{2-5ep-87 13:35 S50.2 1780 23 4.4 18747 8279.8 19.9 879 7.3 131.5 2.0

13-Sep-87 10:00 70.3 749 278 20.1 1264.1 25387.9  150.2 30167 7.0 566. 9 67.4
13-8ep-87 17:15 T7.6 1075 7.3 911.8 &610.7 167.1 {211.B - 6.8 142.3 26,1
13-Sep-87 20:43 BL.1 w2 3.5 8187 2853 R.0 182y B.8 B1.7 3.9
PO 13-Bep-87 21:45 82.1 269 L0 4137 M7 0.4 384 6.8 8.9 0.8 1
14-Bep-87 00:00 B84.3 374 2.3 M35 9.8 30.9 68.6 6.8 20,3 LS
14-5ep-87 02:00 86,3 689 2.0 83l.4 [22.8 3.7 83,5 6.8 2r.2 1.4
14-Bep-87 03:25 87.7 8% 1.4 7926 1122.8 2.4 4.9 6.8 24,2 1.0
P8 14-Bep-87 05:15 89.6 489 1.8 6%.3 1269.5 3.0 56.8 6.8 27.3 1.2
14-Bep-87 06:30 90.8 374 1.2 43l.1 3389 28.7 XR.9 6.8 1.6 0.8
14-5ep-87 11:15 95.6 413 4.8 3931 1857.3 3.4 149.0 6.8 4.2 3.2

YEIBRKREIY

TOTAL ERAMS ETOM: 2108.5  121.1
PO - Pumpover occurred during this sampling period. OVERALL EFFICIENCY: ' 94,32



TRELE 8.7
RED WINE 11 - EMISSION DATA FOR MATER SCRUERER

T ETOH ETH ETOH ETIH ¥ASS ETOHMASS ETOH
- ETOH IN ETOH OUT INTERWAL 1IN IN ouT ouT FLOW IN T
TAN DATE TIEE HOURS (PPM) (PPM)  (HOURS) PPM AVG PPs-HOUR  PRM AVE PPM-HOUR  (SCFM) (GRAMS)  (GRAMS)

~3 105ep-87 10:10 0.0

£ 11-Sep-87 12315 26.1 §71
1-Sep-87 17:25 31.3 38
11-Bap-87 23:50 37.7 434

8 26.1 2353 B136.4 3.8 9.0 7.3 1819 23
4 5.2 419.3  2166.6 56 23.1 &5 38.0 0.3
? 6.4 4010 2730 53 34,1 50 41.0 0.5
12-5ep—87 02:00 33.8 13719 1) 2.2 9%6.2 1933 &6 14,3 @0 31.3 0.2
12-5ep-87 04:00 41.8 1857 ) 20 1517.7 3035.5 6.3 25 5.0 48,4 0.2
12-Bep87 06:00 43,8 1486 8 2.0 1571.5  3143.0 6.2 12.5 3.0 0.1 0.2
12-5ep-87 07:00 44,8 1269 -1 1.0 1377.8 '1377.8 Ba4 B. 4 6.5 28.6 0.1
12-Sen-87 10:15 48,1 1808 3 3.2 1538.% 5001.6 6.0 1%.4 7.0 11L7 0.4
12-5ep-87 15:30 53.3 1584 3 ‘5.3 16%.1 89047 5.3 27.7 6.8 1917 0.6
13-5e0-87 09:00 70.8 1155 b 17,5 1363,2 23362.8 57 100.3 .5 5733 2.4

13-Sep-87 18:20 80.2 837 * 5.3 10258 ¥7A1 161 190:4 .3 2.4 3.5
14-5ep-87 08:10 .0 364 4 138 630.5 87221 150 2074 68 187.8 4.5
14-Bep-87 12:00 97.8 |7 % 18  480.4 18M.4 140 53,7 7.3 s28 1.2
TOTAL GRARS ETOH:  1708.0  16.7
- : OVERR L EFFICIEMCY: 99. 02
RED WINE I1 - NJ CONTROLS .
TheE
ETOH INERVAL  ETGH  ETOH FLOW M55 ETOH
TAK  DATE  TIME HOURS (PPW) (HOURS) PPM AVE PP-HOUR (SCFM)  (BRAMS)
4 J0-Bep~B7 07:30 0.0
| 10-5ep=87 15:55 &4 7 6.4 .6 2.2 0.0 0.0
10-8ep-87 17:00 7.5 4 5.1 56 - 63 0.0 0.0
10-5ep-87 18:00 &5 3 1.0 3.3 3.9 . 0.0 0.0
10-8ep-87 20:00 10,5 3 2.0 4.5 9.6 0.0 0.0
10-5ep-87 22:00 12.5 4 2.0 54  10.8 0.0 0.0
11-5ep-87 00:00 14,5 4 2.0 44 8.8 0.0 0.0
11-5ep-87 02:00 16.5 30 20 170 3.1 0.0 0.0
11-Bep-87 04:00 18.5 58 20 438  aLE 0.0 0,0
.~ 11-Bep~87 06:00 20.5 74 20 657 13L4 0.0 0.0
£ 11-Sep-87 07:00 21.5 &2 L0 7.8 7.8 0.0 0.0
11-8ep-87 12:45 27.3 M 58 B2 3635 0.0 0.0
% 12-8ep-87 11:15 #3.8 4214 22,5 2129.1 47%5.9 20 3058
PO 12-Sep-87 17:00 =5 24978 5.7 35%.1 20677.8 29 1913
12-5ep-87 18:30 57.0 617 1.5 45748 6822,2 29 635
13-5ep~87 12:30 75,0 8789 ©18.0 7479.5 1345388 1.4 60L3

TOTAL GRAMS ETOH:  1164.7
PO - Pumpover occurred during this sampling period,
¢ - Extrapolated value (off the calibrated scale of 0-25%)




S T

TABLE
WHITE WINE 11 - ENISSION DATA FOR CATALYTIC HEATER

TIME ETOM ETOH TOH ETOH MASS ETOH MASS ETOH
. ETOH IN ETOH OUT INTERVAL 1IN IN o out FLEW N T ¢
TANK DATE  TINE  HOURS  (PPN) (PPN} (HOURS) PPW AVE PPM-HOUR PPN AVE PPM-HIUR (SCFM)  (GRAMS)  (BRANS)
! 15-Sep-87 11:00 0.0
16-Sep-87 15143 29.8 13.0 1.4 2.8 65  192.B 3.7 1107 6.8 4.2 2.4
17-Sep-87 08:13 45.3 0.9 5.7 15.5 89 107.2 k.6 10L.9 7.0 2.4 2.3
17-5ep-87 11355 8.9 2.2 0.0 3.7 1.5 3.4 2.9 10,5 7.0 0.1 0.2
17-8ep-87 18:33 35,4 3.9 4.8 4.7 3.4 14,3 2.4 1.3 1.0 0.3 0.3
18-5ep-B7 08:30 89,6 2.3 3.1 16,0 3.1 50.3 3.9 3.2 7.0 i1 1.4 :
18-8ep-87 13130 14,5 18,7 4.5 4.9 10.5 51.8 3.8 18.7 7.0 1.2 0.4 '
19-Sep=BT 02:00 87.0 8.4 1.1 12.3 336 MAS 2.8 5.9 1.0 9.4 0.8
19-5ep-87 04:00 9.0 §7.3 0.7 2.0 53.0  105.9 0.9 1.9 7.0 2.4 0.0 o
" 19-5ep-B7 06300 - 91,0 70.4 0.7 2.0 s4.0  120,0 0.7 1.4 7.0 2.9 0.0 ’
19-Gep-87 08:13 93.3 76,6 0.4 2.3 73.5  185.4 0.3 1.1 4.8 1.8 0.0
20-Sep-87 13:40  122.7 17829 5.6 29.4  929.7 27349.8 3.0 Bs.9 b.8 593.3 1.9
20-5ep-87 22100 1310 10797 b.B 8.3 14313 11927.4 8.2 3t 6.8 254.7 1.1
21-Sep-87 00:00  133.0  BO&A 2.9 2.0 9431 1BB&.1 1,7 9.3 6.8 40.9 0.2
21-Sep-87 02:00 . 135.0 748.3 1.2 2,0 7773 15540 1.9 3.3 7.0 34,7 0.4
21-Sep-87 04100  137.0  bél.8 0.2 2.0 7051 1410.) 0.7 1.4 7.0 .5 0.0
21-Gep-87 07:00 1400  524.1 5.8 3.0 5930 177940 3.0 8.0 7.0 9.7 0.2
21-5ep-87 11105 144,14 869.9 6.0 4,1 897.0 2844.2 5.9 24,2 7.0 83,6 0.5
21-Sep-87 19130  152,5 . &15.9 0.0 8.4 7429 482527 3.0 2.4 7.0 139.4 0.6
22-ep-87 12100 16,0  A73.2 7.5 15,5  544,5 B8984.4 3.7 bi.8B 1.0 200.4 1.4
22-3ep-87 15:00 172,90 383.7 . 7.9 3.0 428,44 1285.2 7.7 3.4 1,0 28.7 0.5
23-Sep-87 09:35 190,46  284.9 2.2 18,5 3343 52124 5.1 93.9 7.0 138,27 2.1
23-Sep-87 13:30 1945 269.2 1.3 3.9 17,0 10BS.1 1.7 6.8 7.0 2.2 0.2
24-8ep-87 08115  213.3 47,2 0.6 18.8  158,2 2945.8 1.0 17.8 1.0 bh.2 0.4
_ TATAL GRANS ETOH: 1488.9 17,0 =~
WHITE WINE Il - EMISSION DATA FOR CARBON ADSORPTION UNIT CVERALL EFFICIENCY: ‘ 99.0%
TInE ETOH ETOH ETOH ETOH MASS ETOH MASS ETOM
ETOM IN ETOH OUT INTERVAL IN IN T Qut FLOW IN oyt
TARK DATE . TIME  HOURS  (PPM) (PPN} (HOURS) PPN AVG PPN-HOUR PPX AVE PPN-HZUR (SCFM)  (ERAMS)  (BRAMS)
2 15-3ep-87 11:00 0.0 :
© 17-Gep-87 18:30 5%.5 0.8 0.9 95.9 0.4 22,7 0.4 24,9 7.0 0.5 0.6
18-8ep~-87 09:30 70,5 9.8 2.9 15.0 5.3 79.8 1.9 28,4 7.0 1.8 0.5
18-5ep-87 17:45 78.8 21.4 10.8 8.3 15.6  129.0 6.9 58.8 7.0 2.9 1.3
19-Sep-87 12:25 97.4  141.8 5.5 18.7 81.6 15237 8.2 1522 5.8 33.1 13
20-5ep-87 14325  125.4 2037.3 20,8 26,0 1089,5 28328.2 13,2 32,2 7.0 §32.4 7.6
21-5ep-87 10300  143.0  894.2 5.3 19.6 14é6.8 28723.9 13.1 2554 7.0 k4.4 5.7
21-Gep-87 12:20  1AS.3 948,46 6.8 2.3 9224 21503 6.1 1.1 7.0 48.1 0.3
21-Gep-687 17110 "150.2  901.8 113.1 4,8 9252 M7LY 50.0  289.8 7.0 99.9 5.3
21-Gep-87 22:00  155.0 426.2 1.9 4.8 beA0 32094 57.5 2780 7.0 .7 .2
22-Gep-87 00300  157.0  J&3.8 0.4 2,0 3940 792.0 1.3 2.3 7.0 17.7 0.1 f;“
22-8ep~87 - 02000  159.0 363,86 1.1 2.0 e4.7 7294 0.8 1.7 7.0 16,3 0.0 '
22-Sep-87 04100  181,0 3863 0.4 2,0 5.1 730.1 0.9 1.7 7.4 16.3 0.0
22-5ep-87 06130 1635  364,2 0.5 2.5 5.4 9134 0.4 1.4 7.0 20.4 0.0 ¢
22-Sep-87 13:45  170.8 5203 6.4 7.3 42,2 J206.1 3.4 23.0 7.0 1.4 0.4
22-Sep-87 16150  173.8 404.9 12,6 3.0 Abl1 0 1A2L. 9.5 29.3 7.0 3.7 0.7
23-5ep-87 11305 192,01  272.6 6.4 18,3 337.3 41548 3.5 I73.8 7.0 137.4 3.9
23-Sep-87 15:10  196.2 239.8 147 L1 2562 10441 10.5 43,0 7.0 23.4 1.0
24-Sep-87 00:00  205.0 138.7 21,1 8.8  188,3 14630 21,2 1873 7.0 3.1 4,2
24-Sep-87 02:00  207.0 1621 20.9 2,0 149.4  298.8 .3 48,6 7.0 6.7 1.1
24-Sep-87 04100  209.0  147.9 16,6 2,0 1550 310.0 18.7 37,4 7.0 8.9 0.8
24-Sep-87 06:40  211.7 126.9 13.6 2.7 1374 3kb.3D 15.1 40.2 7.0 8.2 0.9
TOTAL GRANS ETOH: 1925.3 45.3
OVERALL EFFICIENCY: 97.6%
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TABLE .
WHITE NINE 11 - EMISSION DATA FOR WATER SCRUBBER

TINE ETOH ETOH ETOH ETOH MASS ETOH NASS ETOH
ETOH IN ETOH OUT INTERVAL  IN IN outT our Pl IN out
TANK DATE  TINE  HOURS  (PPN)  (PPN) (HOURS) PPN AVE PPM-HOUR PPN AVS PPM-HOUR £ SCF¥}  (BRANS)  (BRAMS)
3 15-82p-87 11100 0.0

17-Sep-87 09:45 4.8 1.3 0.0 4.8 0.6 30,2 0.0 0.0 1.3 0.7 0.0
17-Sep-87 15:10 32,2 2.8 31 3 2.0 i1.1 1.5 8.4 7.0 0.2 0.2
17-8ep-87 19145 56,8 0.0 0.8 4.4 1.4 .4 1.9 8.9 1.0 0.1 0.2
18-0ap-87 10330 7.5 15.0 2,8 14.8 .3 1107 1.8 26.9 1.0 2.3 0.6
18-Gep-87 22100 83,0 84,9 1.3 13 0.0 459.4 2.1 2.8 1.0 10.3 0.5
18-Sep-87 23:00 84.0 79.7 0.0 1.0 12,3 12,3 0.6 0.b .0 .6 0.0
19-Sep-87 18115 10,3 4480 3.3 17,3 2639 4551.8 1.7 30.4 4.8 98.7 0.7
20-Sep~87 14:20 1253 2139.8 7.9 4.1 1293.9 31181.4 W7 137 &3 21,3 2.7
21-Sep-B7 08:30 1415  430.9 5.2 16,2 1288,8 20835.8 6.6 106.4 L3 498.5 2.5
22-8ep-87 15:00  173.0  3al.) 23.8 3.9 399.5 12583.7 14,5 457.8 .0 281.0 10,2
23-Sep-B7 11:45  192.8  311.8 22.5 19.7 3365  6445.0 23.2 457, 1.0 148.4 10.2
23-Sep-87 1&:15 (9.3 1747 S AT 433 10,7 14,0 62.8 1.0 2.4 1.4
TOTAL GRAMS © ~T0d: 1687.8 29,3
WHITE WINE II - NO CONTROLS ' ‘ QVERALL EFFIS IENCY: 98.3%
TINE ETOH ETOH NASS ETOH
ETOH IN ETOH OUT INTERVAL N IN . AN IN
TANK DATE  TINE ~HOURS  (PPM)  (PPN) (HOURR) PPN AVE PPN-HOUR ‘ WFR)  (BRANS)
4 15-52p-67 11:00 0.0
- 16-Sep-87 15:30 8.5 24,1 22.5 8.5 121 34,0 o 0.0 0.0
16=Gep-@7 19:45 32.8 0.7 =0.4 4.3 12.4 92,7 ¢.0 0.0
15-Gep-87 22:00 35,0 0.7 2.3 3 0.7 {.4 0.0 0.0
17-Gep-87 00100 37.0 0.3 2.0 2.0 0.4 1.2 0.0 0.9
17-Sep-87 02:00 39.0 4.5 3.8 2.0 2.3 5.0 0.0 0.0
17-Sep=87 04:00 41.0 4.5 3.2 2.0 4,3 5.0 0.0 0.0
17-5ep-87 08130 43,5 3.8 3.0 .35 L2 10.4 0.0 0.0
17-Gep~87 11:00 48,0 4.1 3.4 4.3 3.9 17.7 0.9 0.0
17-Sep-87 1£:00 53.0 8.5 ?.4 3.0 6.3 313 0.0 0.0
- 17-3e0-67 22100 9.0 113 1.5 6.0 10,0 60.2 0.0 n.0
18-Sep-B7 00100 610 18.2 18.4 20 14,7 29.7 0.0 0.0
18-5ep-87 02:00 63,0 22,2 7.2 2.9 22,7 45.4 0.0 0.0
18-Sep-87 04:00 5.9 34,2 3.1 2.0 30.7 bl.4 0.0 0.0
18-Sep-87 04:45 7.8 35.0 30,6 2.8 .6 5.1 0.9 0.0
18-Sep-87 11,48 2.8 123,71 1117 5.0 79,4 398 0.0 0,0
20-Sep-87 18140  127.7 3368.0  5564.5 4.9 2845.9 1546285.7 1.4 478.0
21-Gep-B7 14130  147.5 51280 === 19.8  5347.0 106049.¢ 0.8 270.4
.22-5ep~87 0B:30  145.5 42987 45733 18.0  4712,3 84822.0 0.8 218.5
22-Sep=B7 09:30 1665 49344 4.0 1.0 4616.5  4518,5 0.8 11.8
22-Sep-87 18:30 1755 5122.9 9123,3 9.0 5028,7 45258.0 0.8 113.5
22-Sep~B7 20105  177,1 4&26.0 4742.4 L6 48745 7717.9 0.8 1%.7
2-8ep-87 22:00 1790 4190.9 4025.8 1.9 4408.4 BM49.5 0.8 214
23-Sep-B7 00:00  183,0 3958.7 4121.8 2.0 40748 B149.4 0.8 20.8
23-Sep-87 02:00  163.0 4297.5 4360.5 2.0 4128,1  §254.3 0.8 2.1
23-Gep~B7 04100  1B5,0  4240.1 4348,5 2.0 4278,8 B557.4 ¢.8 21,8
23-Sep~87 08:45  187.8  4218.9 4501.1 2.8 4239.5 11450.5 0.8 29.8
23-Sep-87 18:45  199.8  5020,3 5668.7 12,0 4419.6 55435,1 0.8 141,53
24-Sep-87 09115 2043 1425.4 == .3 3222.8 44731,2 0.8 119.3
‘ TOTAL GRAMS : ETDHs 1687.9
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