AP42 Section: 9.2.3 Orchard Heaters

Title: Comments and background information from 1979 update (latest)

Note: This material is related to a section in AP42, Compilation of Air Pollutant Emission Factors, Volume I
Stationary Point and Area Sources. AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/

The file name refers to the file number, the AP42 chapter and then the section. The file name
"rel01_c01s02.pdf" would mean the file relates to AP42 chapter 1 section 2. The document may be out of
date and related to a previous version of the section. The document has been saved for archival and
historical purposes. The primary source should always be checked. If current related information is
available, it will be posted on the AP42 webpage with the current version of the section.
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PARTICULATE EMISSIONS OF ORCHARD HEATERS IN GRAMS/MIN
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Return Large Tree Heet*
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* Masco - By UC Riverside
Sheu - By UC Davis
Tree Heet - By Smith-Emery

**Solid Block (no fuel control)

BHM - Below Heater Minimum

BHM - Above Heater Maximum
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KE.COUNTY HEALTH DEPARTMENT .

1700 Flower Street GWEN A, KEARNS, .M.D‘, M, P.H,
i P. O. Box %97 57 Director of Public Health
Bakersiield, Californio.93302 Air Pollution Control Officer

O
\s-

July 1, 1975

Charles C. Masser .

National Air Data Branch

U. S. Environmental Protection Agency
Research Triangle Park, North Carclina 27711

Dear Mr. Masser:

We have received the unedited corrections for AP - 42 and have a
question regarding orchard heater emissions in Section 6.9-1, The
emission factors for hydrocarbons have been changed to read lb/htr-yr,
while the other pollutants still read 1b/htr-hr. 1s this correct? 1If so,

what is a heater-year? Is it one heater burning continuously for one
year or merely for one season?

Thank you for your immediate assistance in this matter.
Sincerely yours,

Owen A. Kearns, M.D., Health Officer
Air Pollution Control Ofificer

Larry Wandis, R.5S.
Air Sanitation Chemist
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SCHEU PRODUCTS COMPANY

P.O Bint + 297 STOWELL STREET + UPLAND, CaLIF. 91786 + 714/982.8933

LELAND C, SCHEU

March 27, 1969 ALLYN B. SCHEU

Mr. Steve Molnar

State of California - County of Ventura
County Health Department

3147 Loma Vista Road

Ventura, California 93001

Dear Mr. Molnar: !

Thank you for your letter of March llth, requesting literature on our 3
oil fired orchard heaters, carbonaceous discharge rate of heaters and
list of discontinued heaters. I am enclosing a brochure illustrating
our four conventional heaters. Also, I am enclosing a brochure il-
lustrating our new automated heating system which will be going to
market this coming year.

Of the four conventional heaters, only three are sold in California.
The Sliding Cover Heater has practically been discontinued and 1s only
sold where thhere are no air pollution regulations. The Return Stack,
Large Cone and 230-A Stack Heaters have been manufactured for over
30 years. There have been no changes in the combustion chamber
which would alter the combustion characteristics. Qur more recent
carbon emission tests were performed by the University of California
at Davis by Arthur S. Leonard in 1950. A summation of these tests
are as follows......

Return Stack Heater Large Cone Heater 230-A Heater

Burning Rate Carbonaceous Out- Carbonaceous Qut- Carbonaceous Out-
in lb. put in Grams Per put in Grams Per put in Grams Per
Per Hour Minute Minute Minute
2.5 Below Heaters Min. Below Heaters Min. .06
3 " " " .04 .06
3.5 .02 .03 .06
4 .02 .03 .07
4.5 .02 .03 .15
5 .03 .03 .24
5.5 . 04 .04 .5
6 .04 .05 .7
HY-LO QIL.BURNING SALAMANDERS + HY.LO ORCHARD HEATERS

HY-LO FORCED AIR HEATERS =+ HY-LO L, p. GAS HEATERS




Mr. Steve Molnar
March 27, 1969

Page 2
Return Stack Heater ILarge Cone Heater 230-A Heater
Burning Rate Carbonaceous Qut- Carbonaceous Qut- Carbonaceous Qul-
in 1lb, put in Grams Per put in Grams Per put in Grams Per

Per Hour Minute Minute Minute

6.5 .05 .17 .9

7 . 07 .2 L.t

7.5 .18 ! Above Heaters Max.

8 .37 o 7 Above Heaters Max.

The above figures were taken from a curve which was placed between various
readings. Therefore, Lhey are probably not accurate to the .0l of a gram,
but probably more to a .02 of a gram.

As to the list of discontinued models, our line of heaters has not changed
in the last 30 years. Prior to that there had bezn several other heater
types manufactured, however, due to the number of years that have passed
it wauld entail a great deal of rescarch to obtain this list. The industry, of
c ourse, has produced and discontinued many heater models over the years.
Again, this list would be time consuming to devel op in that our records are
somewhat incomplete as to happenings in the industry 20 to 30 years ago.
1 believe that probably your best source on all heaters used, whether dis-
continued aor otherwise, would be the San Bernardino Air Pollution Office.

The National-Riverside Company, which you directed a similar request to,
was acquired by us in about 1962. Their line of heaters, from that point
forward, has been practically identicalt ours. We have incomplete re-
cords on the company's heater models prior to that date.

As to the heaters illustrated in our Automated System brochure, this is a
new system utilizing only the Return Stack and Large Cone Heaters. OQOur
laboratory tests indicate these two heaters on the Automated System, as
compared to their counterparts in the conventional heaters, have superior
performance. As to carbon emission, as yet we have not confirmed these
findings with an independent laboratory. This will take place in the very
near future and when these results are confirmed, we will forward them to
you.

I hope the above information will supply most of your requirements. Sorry
that I do not have the balance, however, if I can be of any further assistance

in any way, please do not hesitate to contact me.

Sincerely yours,
~ SCHEU FRODUCTS COMPANY

N \\

A llyn B Scheu

“‘-\%u\-‘__

ABS:cf
Enclosure: OH-4; Automated Brochure




DEPARTMENT OF HEALTH AND MENTAL HYGIENE

Neil Solomon, M.D.,, Ph.D., Secretary

ENVIRONMENTAL HEALTH ADMINISTRATION

610 N. HOWARD STREET [ ) BALTIMORE, MARYLAND 21201 L] Area Code 341
July 27, 1973

Director
Monitoring and Data
Analyeis Division
Office of Alr Quality
Planning and Standards
Environmental Protection Agency
Research Triangle Park, North Carolina 27711

Dear Sir:
REFERENCE: AP=42 (aApril 1973)

Could you review the hydrocarbon emission factors given
Eor orchard heaters in Table 6,9~17? It aseems highly unlikely
that tha evaporative HC emissions would substantially excead
the fuael usage rate for orchard heaters given in Figure 6,9.2,

Very truly yours,

q/ Aot

W. D. Kebschull
Public Realth Engineer
Bureau of Air Quality Control

383- 3122/3147
2287
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February 5, 19?9

A

Hr. Larry Landis A
Xern County APCD .

1601 H Street

Dakersfield, California 93302

iear Mr. Landis:

‘ Thank you for bringing our attention to errors {n AP-42 saction
6.9, "orchard lieaters”. Present evaporative hydrocarhon emission
factors are based on the weight of fuel consumed as shown in reference }
of the section. Relevant parts of this reference are enclosad. We are
avare that this method of estimation may not be totally sccurate and, we
will revise the emission factor when new data become avallable to us.

y In the meantime, footnote 'f' to Table G.3-1 is being revised to
read: ™ . ‘

‘ Reference 1. Evaporative lesses only. Hydrocarbon emissions

from combustion are considered megligible. If units are part
of a pipeline system, evaporativs hydrocarbon losses are
neglieible. '

—

Also footnote 'c' refers to all sulfur oxides emission factors.
These and any other revisions to this section will appear in supplement

10 to AP-42.
Sincerely yours,
Audrey McBath
Envirommental Engfneer
Source Analysis Section, AMTR
Enclosure

AMTB : SAS : AHFACBATH: eb:vm. 776U axt . 5205:2/5/79
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) MIDWEST RESEARCH INSTITUTIL
Suitg 35
401 Harrison Qaks Boulavar

Cary, Nonth Carolina 27513-241;
Telephone (919) 677-024!
FAX {919} 677-006!

Date: April 13, 1995

Subject: Background Information for the Revision of AP-42 Section 9.2.3, Orchard Heaters
Review and Update of Food and Agricultural Sections, Chapter 9, AP-42
EPA Contract No. 68-D2-0159, Work Assignment 2-03
MRI Project 4602-03

From: Tom Lappw

To: Dallas Safriet
EMAD/EFIG (MD-14)
U. 5. Environmental Protection Agency
Research Triangle Park, NC 27711

The current AP-42 Section 6.9, Orchard Heaters, was published in July, 1979 and was based,
to a large extent, on information from Ventura County, California. Efforts were made to obtain more
recent data to use as a basis for the update of the existing section. These efforts centered on the two
States most likely to use orchard heaters to the largest extent, California and Florida. Each of these
States was contacted to obtain any new emission test data that could be used to update the existing
emission factors.

The Florida Department of Environmental Protection, (Ms. Tammie Egan), was contacted for
any emission tests or other information available in Florida on emissions from these sources.
According to this source, the general use of orchard heaters is illegal in Florida. They can be used if
a special permit is obtained in advance but no special permits have been issued in recent years for this
use. Ms. Egan suggested that we contact the State of Georgia for any information they may have.

- Orchard heaters are used to some extent in that State. We attempted to contact the source suggested

by Ms. Egan but repeated telephone messages were not returned.

Mr. Richard Baldwin and Ms. Gennie McGaugh of the Ventura County, California Air
Pollution Control District (APCD) were contacted for any more recent emission test data or emission
information on orchard heaters. Ms. McGaugh stated that orchard heaters are used, on occasion, in
Ventura County and supplied MRI with a copy of the agricultural fuel combustion appendix of the
1994 Ventura County Air Quality Management Plan. Mr, Baldwin, Air Pollution Control Officer for
Ventura County APCD, has many years of experience with air quality regulations. He was not aware
of any new information and suggested that MRI contact sources in the California Air Resources Board
(CARB).

Mr. David Todd is a member of the emission source testing group in CARB and told MRI
that he was not aware of any emission test reports since the late 1970's. Mr. Wayne Clark, San
Joaquin Unified Air Pollution Control District (SJUAPCD) in Fresno, was contacted and stated that
orchard heaters are not used anymore in the STUAPCD because of the prohibitive fuel costs to
operate the heaters. In addition, he was not aware of any new test reports.




2

The 1994 agricultural fuel combustion appendix supplied by Ms. McGaugh addresses the
estimated annual emissions for Ventura County resulting from fuel combustion in various agricultural
categories. One category, CES 47233, is for orchard heaters. The 1994 annual estimate was derived
using the existing 1979 AP-42 emission factors, Ventura County acreage and heater usage data, and
National Weather Service data. The 1979 emission factors were used because more recent data are
not available. According to this appendix, orchard heaters are typically used for 4 hours per night.
During 1990, the heaters were used on four nights or an annual total usage of 16 hours per heater.

Recommendation: Information derived from Florida and California indicates that more recent
emission test data are not available 1o update the 1979 emission factors currently published in AP-42,
4th Edition. In addition, information obtained from California and Florida indicates that usage of
these heaters occurs for about 4 hours per night and the annual frequency of usage is very low, if
any, and very sporadic.

It is recommended that the current AP-42 Section 6.9 be renumbered to Section 9.2.3 and
included in the 5th Edition Supplement, without modification. If no additional data become available,
the inclusion of this section in future edittons should be reconsidered based on the overall annual
usage frequency.
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19884 AIR QUALITY MANAGEMENT PLAN APPENDIX L-94

ACTIVITY 1
FUEL COMBUSTION
AGRICULTURAL

CES CATEGORY

47233 . Orchard Heaters

DESCRIPTION

This activity is used to compile the combustion and evaporation of fuel oil from orchard heaters.

TOTAL ACTIVITY EMISSIONS

| JOC ROC NOx ISP PMI0 SO: QO
Planning (tons): 0.0 0.0

Annual (tons): 1329 1107 0.0 28 28 149 2,126.7
TEMPORAL DISTRIBUTION '

Daily: - Primarily nightime activity for four hours.
Weekly: Uniform activity seven days a weeck
Annual: The annual activity is during the winter months, generally Nov. 15 « Feb. 15.

SPATIAL DISAGGREGATION: Agricultural Acreage
PROCESS RATE: (Heater-Year)

Annyal
88,611

EMISSION FACTORS: (pounds per heater-year)
TOG= 3.0 PM =0.004 X 16 hrs = 0.064

ROG=2.49 CO =3.000 X 16 hrs = 48.00
SOx=0.021 X 16 hrs =0.336

ORGANIC REACTIVE FRACTION: 0.8331 (Profile #504)
PM10Q FRACTION: 0.9760
METHODOLOGY

The number of orchard heaters was derived from 1990 fruit and nut acreage data obtained from
the University of California Cooperative Extension utilizing estimates on the number of heaters
per acre and the percent usage of heaters provided by the agricultural commissioner. The

NOVEMBER 1994 PAGE L.75
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A —— e

1994 AIR QUALITY MANAGEMENT PLAN APPENDIX L-84

emissions were computed@;mission factors from @md adjusted to reflect a yearly rate.
The TOG emission factor is an ARB staff eshmate.

A

1.

[ )

IONS

Heaters operate 4 hours per frost night. In 1990 heaters were used on 4 nights, thus 16
heater-hours per year.

Farm Advisor assumes 15 heaters/acre and 50 percent of total crop acreage protected with 20
pe.rcent of the protected acres using; orchard heaters. s

Torta.l‘acres of fruit and nuts farmed in 1990 was 59,074.
ES

California Air Resources Board; “Methods for Assessing Area Source Emissions in
California"; December 1982.

"Ventura County Cropland History 1973-1987"; University of California Cooperative
Extension.

Natianal Weather Service; "Annual Report of Fruit Frost Activities (1989-90 Season)."
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