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4 3  JLrktc S r m t  Nelson Chan 
L 

Suirr 1000 Air Resources Board 
E." Frmcirco Stationary Source Division .. 

California 94103 P. 0. Box 2815 
(413 51'2.0151 Sacramento, CA 95311 

Dear Mr. Chan: 

Mernbts of Wine Institute's Technical Committee have had an opportunity to examine 
Joan Heredia's Dissertation, "Technical Assessment Document on Ethanol Emissions 
and Control from California Wineries." We have found a number of errors which we 
believe leads to a significant underestimation of the costs of control technology in this 
area. 

On page 2S, Table 1 clearly overestimates white wine fermentation emissions. All 
ethanol emisions data from various tests have been averaged, but upon closer examina- 
tion two of these values should not have been included to determine the white wine 
average. The 1990 CATI value of 3.3 lb/1,000 gallons would more appropriately be 
grouped with red wine fermentation data because it was conducted at 80" F. This was 
done partially to determine the effect on emissions from red wine of the typical "pump 
over" procedures used with red fermentations to keep the cap wet. In this white wine 
test, the same temperature was used as in the red fermentations, but without the cap 
pump over procedure. Since white wines are not ferinented at this temperature, this 
data point is not relevant. Also the 1988 figure,for "White Wine II" of'3.55 lb/1,000 
gallons is clearly an outlier and should not have been included in the set used for deter- 
mining the average. I have appended a copy of Dixon's &tena for rejection of outlying 
measurements [Dixon, W.J. , Biometrics 9,  74 (1953)l. Removing these two erro- 
neous data points changes the emission factor to 1.58 lb/l,OOO gallons which, in turn, 
reduces the estimate of total white wine fermentation emissions 'from. 193.6 tons per 
year to 122.4 tondyear in Table 3 (Page 28). It also results in the reduction ofthe sta- 
tewide estimate from 584.6 to 5 13.4 tondyear. 

Similarly the inclusion in the red.wine emission factors ofthe 10.5 lb/1,000 gal figure is 
obviously inappropriate for the same reason. By removing this singe outlier, the aver- 
age for red wine emissions is reduced to '5.21 lb/l,OOO gallons, and the case can cer- 
tainly be made that the most accurate data are those from the more refined tests 



conducted in 1985, 1990, and 1991. In those experimenrs, the average red wine emis- 
sion factor is calculated to be 4.69 lb/1,000 gallons. 

Page 77 contains the statement "...the fernenjarion seasoi lasts from mid-Augujt to 
nlid-December (120 days).'' While this may be true for the entire region, the fermenta- 
tion season for any gven winery seldom exceeds 56 - 70 days. - 
Table 3 on Page 25 contains a number of erroneous assumptions. First, not all wines 
are fermented to dryness Most blush wines and many dessert wines have the fer- 
mentation arrested while still sweet. Second, the division of the "SN" (Special Natural) 
category into 50% white and 50% red is incorrect. Virtually all Special Natural Wines 
are based on white wines fermented at the lower temperature. Third, the emission fac- 
tors used for both red and white wine emissions are high as previously discussed. 
Fourth, Wine Coolers contain less than half the alcohol of normal wines - probably on 
the average of 1.5%. This is equivalent to roughly 40% of typical white table wine d- 
coho1 content, and the emission level would be proporrionately lower. Fifth, the per- 
centage of table wines which are actually produced as red wines is lower than shown in 
the table. Perhaps the author failed to take into account those r2d grapes which 80 into 
blush wines and are fermented at a lower temperature. A revised version of Table 3, 
incorporating some of the corrections noted above, is shown below. This does not in- 
corporate the lower value for red wine production or estimate emission reduction due 
to incomplete fermentation, therefore this represents a worst case scenario. 

Page 29 also contains an erroneous assumption, but may be due to factors of which the 
author was unaware. The assumption is made that Since 75.8 per cent ofthe gapes are 
grown in the San Joaquin Valley, 75 8 per cent of fermentation errnuions mud occur 
there. In reality a large percentage of grapes crushed in this area are not fermented at 
all. They are used to produce grape concentrate which i s  sold or used as a sweetening 
material. For the crop year 1990, for example, 463,165 tons of grapes were crushed 
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and marketed as concentrate. The number for crop year 1991 is 464,100 tons 3nd for 
1992 is over 650,000 tons. Out of a total 1990 California wine gape  crush of 
2,583,000 tons (see attached table), 163,165 tons is significant. Assurnin_p the San Joa- 
quin Valley portion of that year's crush to be' 1;957,914 tons (75.5% of 2,583,000) 
then the actual amount fermented into wine would correspond to 1,494,749 tons out of 
a total of 2.1 19,835 or 70.5% of the wine produced. Some grapes are also transported 
out ofthe San Joaquin Valley for processing elsewhere, c but information on these quan- 
tities is not readily available. 2. 

With the correction of the percentage of grapes crushed in the San Joaquin Valley 
which ;ue actually converted to wins, the adjustments for Special Natural Wine fer- 
mentation temperatures, and the change reflecting the fact that Wine Coolers have low 
alcohol contents alonz with the use of the more appropriate emission factors, the total 
emission estimate would be reduced from 583.6 tondyear to 256.5. 

On page 32 the document states that "The peak observed flow rates from Table A d  
were selected as the basis for ducting design." Since the same tanks can be, and fie- 
quently are, used for both red and white fermentations, the ducting, vacuum pumps, 
and control device mud be sized for the marimumj7m experienced with red fermenta- 
tions. In this regard you may recall that the system designed for the full-scale study 
was sized to accommodate 1100 CFM to capture all the emissions from a 200,000 gal- 
lon fermentor. Actual experience with a red fermentor showed that the system should 
have be& provided with a capacity of 1340 CFM, or 8.2 CFM per 1,000 gallons ferm- 
ented. This obviously affects duct and total system sizing and the resulting costs. 

On page 44 the document implies that a 50,000 gallon minimum size exclusion for fer- 
mentation emission capture would apply statewide. It was our understanding that the 
50,000 sallon f i p e  came from a survey of wineries in the old Fresno APCD, and the 
information gathered at that time indicated fermentors smaller than 50,000 gallons.ac- 
counted for only 10% ofthe region's fermenting capacity. Since a 90% control was the 
goal, this cutoff point was selected. It was indicated to our committee in several meet- 
ings that similar surveys of fermentor tank capacities would be conducted in other wine 
making regions of the state, and'that the lower limit of tank size required for control 
would be based on that size above which 90% of the fermentations in the region take 
place. 

The selection of carbon adsorption as the only control method with a reasonable 
chance of working in this application was based on the pilot plant experiments at Cali- 
fornia State University, Fresno. On page 57, snubbing was suggested as a lower cost' 
alternative. The author points out that enormous volumes of water would be required, 
which is certainly true, but the major problem is in disposing of this huge volume of 
water that contains very low levels of alcohol. Most wineries do not have access to 
city sewer services, and for those that do, there would be a significant cost of disposal 
associated with the system. For the majority of wineries in the region, only land dis- 
posal is an option, and tests have shown that the greatest amount of the captured' 
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alcohol would evaporate back into the atmosphere before any soil rnicroorganisfns 
could metabolize it. Sinularly, the costs associated Wiih condensation or catalytic in- 
cineration make them impractical, and we believe that there should be no implication in 
the document that these control methods are viible. 

On page A-61 under the heading of "Cost Effectiveness" the author refers to the tax 
benefits derived from the fixed capital cost. _The "assumed" depreciation schedule of 
five years (see Table A-18 on page A-64) is an extremely aggressive and unsupported 
accounting practice. Deprzciation is relative to the useful life of the equipment. On 
page 32, the author anticipates that the ducting material will be stainless steel, an as: 
sumption with which we agree. Many wine storage tanks are also constructed of stain- 
less steel, and the depreciation schedule for this equipment is generally greater than 30 
years. On page 55 the author states that the equipment life "is likely 10 to 15 years." 
This contradicts the five year depreciation schedule and is still 15 years less than the 
useful life of the tanks to which the capture and control devices would be attached. It 
appears the author has overstated the annual tax savings and therefore overestimated 
the after-tax cost effectiveness ofthe capture and control devices. 

It must also be noted that costs for sanitizing the whole system have never been deter- 
mined. Nor has the need to provide skjlled instrument technicians 24 hours a day to 
maintain and calibrate the on-line analytical devices necessary to operate the control 
systems. Finding qualified people to work only 8 to 10 weeks a year would not be 
easy. The difficulties in installing such a system in terms of losiistics, safety, etc., have 
been the subject of previous communications to ARB stafS and none of these problems 
w a s  addressed in the document. Also not addressed in the document were costs of 
safety and labor code compliance and true disposal costs. The cost of providing steam 
is also an important variable. Some wineries may have suflicient boiler capacity to han- 
dle the carbon regeneration, but many do not, and new equipment would have to be 
provided. Similarly, the cost of steam per gallon of wine produced was not cdculated. 

Finally, one of the major problems with the report is that it reverts back to the idealized 
calculation of the number of tanks in a winery that are required as fermentors and 
would have to be ducted. This type of calculatioq which was used in an early CARB 
document on this matter, was criticised by Wine Institute as grossIy underestimating 
the number of fermenting tanks needed and actually used in normal production. The 
number of tanks which would have to  be connected to control devices is critical to cor. 
rect cost estimates. That disparity between CARB staff estimates and those of Institute 
led to a tank utilization study conducted by CARB staff at three different wineries in 
the Fresno area. That study showed vrrfuully every tank in a winery must be used as a 
fermentor at one time or another, and the calculations for the cost of ducting must re- 
flect this fact. The draft Technical Assessment Document prepared by ARB staff sev- 
eral years ago reflected this reality and reprzsented a more accurate picture of what 
would actually be required for emission capture and control in California wineries. We 
would suggest that your staff use Ms. Heredia's more current cost estimates for 
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ducting, which should be properly sized, and equipment and produce an updated ver- 
'sion of the document ARB staff put together at that time. 

Sincerely yours, 

Arthur Caputi, Jr., Chairman 
Ethanol Emissions Subcommittee 
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, .  86 STEISEB: COLLABOR4TIVE TESTS RESULTS 

Table C.1. Criterion for rejection of outlying measurement with 1 in 20 probability 
o f  a wrong decision 

~- ~ 

Number of 
Measurements Criterion Critical Value 

(n) 0) i . 3 o f r  

3 0.94 
4 0.76 

r l o  0.64 
0.56 

5 
6 
7 0.51 '. 

a 0.55 
9 r I  I 0.51 

.. 

r .  

10 0.48 

11 0.58 
I 0.55 

0.52 
12 
13 

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

0.55 
0.53 
0.51 
0.49 
0.48 
0.46 
0.45 
0.44 
0.43 
0.42 
0.41 
0.41 

Dixon (1953), reproduced by permission. 

If 5. (or xI) is a suspected outlying value in a series of measurements arranged 
in order zI, xz, xt . . . L-?, ~ " - 1 ,  I,, then the following tests can be used. 
For less than eight measurements, reject r, if 

Between eight and ten measurements, reject r. if 

Between eleven and thirteen measurements, reject r, if 

) > ru (or reject z1 ii >. r:1 2% - z1 

Zn-I - Zl  

2% - 21-2 
x. - 2 2  

Over thirteen mesurements, reject z,, if 



Category 

ai l ired Production 

California 
111 Par ie t ieg  
Yine Var ie t i e s  
Table Var ie t ies  
Baiein Var i e t i e s  

I r i r cna  
l r i anaas  
Bickigan 
Missouri 
l ev  York 
North Carolina 
Ohio 
k ? g O P  
Pennsylvania 
ifa6hington 
Other S ta t e s  
United S ta t e s  Tota l  

Grrpes Crushed 4/ 

California 
All Varie t ies  
Yine Var ie t i e s  
I ab le  Varieties 
Raisin Var i e t i e s  

Arkansas 
Nichigan 
Hissoari 
leu ?art ' 

Ohio 
Oregon 
Pennsylvania 
Yaehiagtcn 
Other States 
United Sta t e s  I o t a 1  

Table 3 

Ut i l ized  Grape Production and COMercial Grape Crzsh. 
by S t a t e s ,  1939 and 1990 

1,000 Tons Percent o i  Total  Dollars per Ion 1/ Llillioos of Dollar 
Perceat 

19sa 1990 3/ Cbange 1989 19PO 3/ 1989 1990 3/ 1989 1990 

5,390.0 
2,laO.o 
630.0 

2,570.0 
26.5 
5.9 
43.0 
3.6 

15'2.0 
1.7 
8.0 
1.5 
60.0 
229.0 

2.9 
5,530.1 

5,185 .O 

645.0 
2,345.0 

26.0 
5.0 
46.0 
1.3 

144.0 
1.5 
9.7 
7.0 
53.0 

3.3 
5,659.8 

2,195.0 

180.0 

-3.8 .90.9 .. 
0.2 
2.4  

-0.8 -_- 
-1.9 0 ..4 

-81.1 0.1 
13.6 0.7 
-95.1 0.1 
443.4 2.6 
-94.3 0.0 
-70.9 . 0.1 
-13.6 0.1 
100.0 1.0 
579.2 3.9 
-87.5 51 
-4.6 100.0 

--_ 
_-_ 

2,726.4 
2,145.0 
211.0 
310.0 
1.2 
2.4 
1.6 

56.1 
1.2 
7.5 
8.5 
43.0 
2.0 

2.850.1 

2,583.0 
2,145.0 
110.0 
268.0 
1.0 
2.2 
0.7 
54.1 
0.9 
7.0 
8.0 
38.0 
2.5 

2,698 .O 

-5.2 95.6 
0.0 

-19.4 
-27.6 ' --- 
-16.7 0.0 
-8.3 0.1 

.-55.1 0.1 
-3.5 . 2.0 
-25.0 51 
-6.0 0.3 
-5.9 0.3 
-11.6 1.5 
23.2 0.1 
-5.3 100.0 

I_ _-_ 

H.6 --- ---. 
--- 
0.5 
0.1 
0.8 
0.0 
2.5 
51 

0.1 
0.1 
0.9 
3.2 
5f 

100.0 

95.7 -_ ___ -_ 
5i 

0.1 
0.0 
2.Q 
5/ 
0.3 
0.9 
1.4 
0.1 

100.0 

311.00 289.00 
340.00 308.00 
449.00 429.00 

674.00 810.00 
319.00 327.00 
265.00 291.00 
348.00 354.00 
217.00 286.00 
406.00 533.00 
266.00 304.00 

2l4.00 285.00 
302.00 316.00 
183.00 780.00 
914.00 294.00 

258.00 zu.oo 

740.00 m o o  

291.00 218.00 
342.00 308.00 
128.00 127.00 
132.00 126.00 
300.00 310.00 
343.00 310.00 
425.00 116.00 
270.00 263.00 ' 

277.00 448.00 
740.00 180.00 
416.00 312.00 
443.00 468.00 
36.00 531.00 
300.00 280.00 

1,691.2 1,499.0 
745.2 696.3 

662.0 , 545.8 
11.9 22.6 
1.0 1.6 
11.4 . 13.4 
1.3 0.5 

283.0 276.1 

42.1 41.2 
0.1 0.8 
2.1 2.3 
5.5 5.5 
16.4 . 15.1 
69.2 56.9 
2.3 2.6 

1,862.0 1,661.5 

809.6 712.9 
133.6 656.4 
21.0 21.6 
48.8 33.8 
0.4 0.3 
0.8 0.8 
0.1 0.3 
15.3 14. I 
0 . 3  0.4 
5.5 5.5 
3.5 2.5 

0.8 1.3 
19.0 11.8 

855.9 756.2 

11 Awrage Dover  returns. Generally represents  rtturns on bulk f r u i t  a t  grouer 'a f i r s t  deliver7 point. 
21 Total g r o w  returns. For Ca!ifornia, a u i  of components doe6 not eqnal t o t a l  due t o  rounding. 
31 P r e l b i n a v .  
41 bonerc i a1  crash by v ine r i e s  and d i s t i l l e r i e s .  S t a t e  f igu res  except Cal i forn ia  a r e  by s t a t e  grom and include grapes crushed 

a t  f a c i l i t i e s  i n  o t h e r  s t a t e s .  Cal i forn ia  figures include only grapes crushed a t  California f a c i l i t i e s .  Cal i forn ia  cruab 
figares sag  include a sinor =aunt crushed by f a c i l i t i e s  other than wineries and d i s t i l l e r i e s  bat not reported separa te ly .  

j/ Less than 0.05 pcrcent.  

Scprces: Prepared by Econoaic lesearcb Department, Einc I n s t i t u t d .  fron repor t s  of dg r i cu l to ra i  S t a t i s t i c s  Board, U.S. D e p & _ -  




