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EXECUTIVE SUMMARY

The California Air Resources Board (ARB/Board) is required by State law (SB 700,
Florez, Statutes of 2003, Chapter 479) to develop a definition of “large” confined animal
facilities (large CAFs) by July 1, 2005. This staff report and proposed regulation are
presented to comply with this provision. The local air pollution control and air quality
management districts (local air districts) will use the large CAF definition in the
development of rules to mitigate emissions from large CAFs.

In developing the proposed definition, ARB is required to review all available scientific
information, including emission factors for CAFs and the effect of these facilities on air
quality in the State’s various air basins. ARB is also directed to consider the impact of
emissions from these facilities on attainment and maintenance of ambient air quality
standards.

We focused our efforts primarily on two air basins — the San Joaquin Valley and the
South Coast (Los Angeles region). These two regions represent California’s most
challenging air quality problems for both ozone and particulate matter pollution. Based
on the available science, both areas will need substantial new reductions in emissions
of reactive organic gases (ROG) in order to meet the new federal eight-hour ozone
standard. Whether ammonia reductions will be a key part of the attainment strategy for
the new federal particulate matter standard (PM2.5) is still an open question. For these
reasons, our air quality analyses have focused on the contribution of livestock ROG
emissions to ozone air quality.

As shown in Table ES-1, the federal eight-hour ozone standard has been exceeded in
the San Joaquin Valley over 100 days in each of the past three years (ARB 2005a).
The South Coast has had nearly as many annual exceedance days. These areas also
exceed California’s more stringent State air quality standards by an even larger margin.
This makes the impact of emissions from CAFs in these regions a critical consideration
in the development of the large CAF definition.

Table ES-1. Number of Days over the Federal Eight-Hour Ozone Standard

Number of Days over the Federal
Year Eight-Hour Ozone Standard
San Joaquin Valley South Coast
2004 109 88
2003 134 109
2002 125 96

From the standpoint of attainment of ozone ambient air quality standards, ROG is the
most important class of compounds emitted from CAFs. There is significant ongoing
research associated with emissions factors of ROG from livestock operations,
particularly with dairies and certain chicken operations. There is also a peer review
process underway. ARB’s current ROG emission factor of 12.8 Ibs/year/head for dairies
is within the range indicated by the research to date. When the evaluation of recent
research results is completed, the emission factor may be higher or lower. However,



even if the emission factor were cut in half, the aggregate ROG emissions from dairies
would continue to be significant.

Overall, livestock ROG emissions are most significant in the San Joaquin Valley. The
current emission estimate is 29 tons per day — mostly from dairies. Table ES-2 shows
that the San Joaquin Valley accounts for about 63% of the State’s livestock ROG
emissions, while the South Coast accounts for 12%. Collectively, these two regions
account for about 75% of the total livestock ROG emissions in the State.

Table ES-2. Livestock ROG Emissions for 2004?

Livestock ROG Emissions (tons/day) % of Total Statewide
Region Dairies .Other Total Livestock ROG E.m|SS|ons from
Livestock Livestock
San Joaquin Valley 23.5 5.5 29.0 63%
South Coast 4.6 0.7 5.3 12%
Statewide 35.7 10.1 45.8 100%
®Source: (ARB 2004a) and other methods incorporating emission factor scaling by manure output and new poultry

research data.

Based on the current emission estimate of 23.5 tons/day, dairies are a significant
source category of ROG emissions in the San Joaquin. Other top categories include
light and medium duty trucks, passenger cars, and oil and gas production. Consumer
products, paints and coatings, and gasoline marketing, are other important source
categories. Each of these categories is subject to air quality regulations to reduce their
emissions. Bringing dairies and other livestock categories into the mitigation plan
process is an important step in reducing ROG emissions in the San Joaquin Valley.

Individually, livestock operations can also be significant sources of emissions. For
example, Table ES-3 illustrates the magnitude of emissions from the 1,161 San Joaquin
Valley dairies with 50 or more milking cows, compared to other facilities in the region
(ARB 2005b, SJV 2005). The larger emitting facilities, those over 5 tons per year of
ROG emissions, include refineries, power plants, and manufacturing facilities. The
smaller facilities, those under 5 tons per year of ROG emissions, include auto body
shops and gasoline service stations. These facilities, both large and small, are subject
to local air district permitting and control requirements.

Table ES-3. Emissions from Dairies Compared to Other Facilities
in the San Joaquin Valley

ROG Emissions # of Other Facilities # of Dairies
(tons per year)
0-1 889 108
1-5 319 461
5-10 46 293
10 - 15 30 164
15 - 20 14 53
Greater than 20 44 82

The mitigation plan process that will be triggered upon ARB approval of a large CAF
definition is to be implemented by local air districts. SB 700 specifies that local air



districts designated as nonattainment for the federal ozone standard as of

January 1, 2004, adopt rules that require large CAFs to develop and implement a
mitigation plan. Areas designated as attainment for the federal ozone standard as of
January 1, 2004, are also required to develop a large CAF rule unless the local air
district makes a determination that large CAFs will not contribute to a violation of any
State or federal air quality standard. SB 700 requires that local air districts assess, and
consider in a public hearing, the costs, cost-effectiveness, and technical feasibility of
any proposed rule.

In developing the proposed definition for large CAFs, ARB staff considered input from
the livestock industry, environmental and community representatives, local air districts,
the public, other State and federal agencies, and academic researchers. Key factors
the staff considered include the:

- severity and nature of the air quality problem in various local air districts;

- number of animals and their associated emissions per district;

- status of research on emission factors;

- efficiency in definition structure (number of animals relative to facility number); and,
- ability of local air districts to expand the definition if warranted.

After considering these factors, staff is proposing the thresholds shown in Table ES-4.
The definition is designed to address the combined, aggregate air quality impacts of the
livestock industry in California, with an emphasis on the San Joaquin Valley. We did not
take an individual facility emissions approach in defining a large CAF because it is
impractical and uncertain, in part due to the developing state of livestock emissions
estimation research. At this time, facility emissions are calculated on a per animal basis
pending completion and peer review of research on specific emission rates for various
processes at a facility. Also, even if more comprehensive process-based emission
factors were available, we would still take the head count approach in order to provide
certainty in terms of the definition’s applicability.

For dairies, the proposed definition is 1,000 milking cows in the ten federal
nonattainment areas as defined in SB 700. In the San Joaquin Valley, this captures
72% of the milking cows and 36% of the dairies with 50 or more milking cows. There
are an estimated 430 dairies of 1,000 or more milking cows in the San Joaquin Valley
and 108 dairies in the South Coast. Federal attainment areas as defined in SB 700
would be subject to a threshold of 2,000 milking cows. This approach appropriately
excludes the smaller farms, ranches, dairies, and other livestock facilities, while at the
same time laying the groundwork for significant air quality benefits in the San Joaquin
Valley and the South Coast Air Basin, the regions that need them the most.



Table ES-4. Large Confined Animal Facility Definition by Livestock Category

Facilities at or Exceeding Threshold are Considered Large

Livestock Category

Nonattainment Areas*

Attainment Areas*

Dairy

1,000 milk producing cows

2,000 milk producing cows

Beef Feedlots

2,500 beef cattle

5,000 beef cattle

Other Cattle Operations

7,500 calves, heifers, or other cattle

15,000 calves, heifers, or other cattle

Llamas, Others

Chickens — Broilers 650,000 1,300,000
Chickens -- Egg Layers 650,000 1,300,000
Turkeys 100,000 200,000
Swine 3,000 6,000
Sheep and Goats 15,000 30,000
Horses 2,500 5,000
Ducks 650,000 1,300,000
Rabbits, Pheasants, 30,000 60,000

*Federal 1-hour ozone designation as of January 1, 2004

The thresholds shown in Table ES-4 take into account population and operation
information that highlight natural breaks in the distribution of facility sizes. These
thresholds allow most of the animals to be included, while minimizing the number of
facilities affected. The thresholds for all the livestock categories are also scaled to be
approximately equivalent in terms of facility emissions.

Higher thresholds are proposed for the SB 700 federal ozone attainment areas primarily
because livestock emissions are relatively small compared to other sources, and can be
addressed by local air districts on a case by case basis. Under SB 700, local air
districts retain their authority to establish requirements beyond staff's proposed
thresholds and could bring in smaller sized livestock operations if warranted. We
believe that allowing local air districts this discretion is appropriate since the relative
importance of confined animal facilities emissions to nonattainment or other air quality
problems can vary considerably. The details and complete rationale for each livestock
category threshold are provided in the body of this report. The specific proposed
regulatory language is provided in Appendix A.




1. INTRODUCTION AND BACKGROUND

Senate Bill 700 (SB 700, Chapter 479, Florez, Statutes of 2003) made agricultural
sources of air pollution subject to air quality permitting and specified emission mitigation
requirements. SB 700 requires the California Air Resources Board (ARB) to develop a
definition for “large” confined animal facilities (CAFs) that will trigger the requirement for
an emissions mitigation plan.

The objective of this staff report is to provide the definition of large confined animal
facilities for California and the supporting rationale for the recommend definition. This
definition is a key step in the framework to begin reducing livestock emissions from the
livestock industry. The next, and more critical step following the definition of “large,” is
that the local air pollution control and air quality management districts (local air districts)
must adopt rules that require large CAFs to submit emission mitigation plans. Emission
reductions from the livestock industry, along with all important air pollution sources, are
particularly needed in the San Joaquin Valley in order to meet health based air quality
standards.

SB 700 Requirements for Confined Animal Facilities

Senate Bill 700 has numerous requirements related to agricultural air emissions and
agricultural permitting. This staff report focuses specifically on the large confined
animal facility provision of the legislation. Relative to CAFs, there are specific
requirements for ARB, the local air districts, and the California Air Pollution Control
Officers Association (CAPCOA). The following sections describe these responsibilities
and the overall schedule for implementation.

California Air Resources Board Requirements

The ARB’s key responsibility is to develop a definition for the source category of a “large
confined animal facility” on or before July 1, 2005. In developing the large CAF
definition, the ARB “shall review all available scientific information, including, but not
limited to, emissions factors for confined animal facilities, and the effect of those
facilities on air quality in the basin and other relevant scientific information,” and “shall
consider the emissions of air contaminants from those sources as they may affect the
attainment and maintenance of ambient air quality standards” (HSC 40724.6(a)).

In a public hearing, the ARB must also approve livestock emission factors for use in the
implementation of local air district rules on mitigation plans for CAFs

(H&SC 40724.6(d)(1)(A). Due to the ongoing peer review of the research related to
emission factors, the ARB staff is not proposing to consider the approval of emission
factors as part of this public hearing and will consider emission factors at a later date.



Local Air District Requirements

Once ARB establishes the large CAF definition, local air districts designated as federal
nonattainment for ozone as of January 1, 2004, must adopt, implement, and submit for
inclusion in the SIP, a rule requiring large CAFs to submit a mitigation plan to reduce air
contaminants to the extent feasible (HSC 40724.6(b)). For severe and extreme ozone
attainment areas, best available retrofit control technology (BARCT) is required. In
moderate and serious areas, large CAFs will need to use reasonably available control
technology (HSC 40724.6(d)(1)(B)). In federal ozone attainment areas, districts must
adopt a rule requiring large CAFs to reduce air contaminants to the extent feasible
unless a district board makes a finding in public hearing that large CAFs will not
contribute to a violation of any State or federal standard (HSC 40724.7(a) and
40724.6(b)).

In developing large CAF rules, local air districts are required to perform an assessment
of the impacts of the rule or regulation. This assessment must include an evaluation of
the number and size of affected sources, the nature and size of emissions, the
emissions reduction potential, impacts on employment, probable costs of the rule, the
availability and cost effectiveness of alternatives to the rule requirements, and the
technical and practical feasibility of the rule requirements (HSC 40724.6 second (d)).

CAPCOA Requirements

SB 700 also requires the CAPCOA to develop a clearinghouse of available control
measures and strategies for agricultural sources of air pollution and emissions from
agricultural operations by January 1, 2005 (HSC 40731). The clearinghouse is
available on CAPCOA'’s website (CAPCOA 2005) and includes control measures for
operations that create fugitive dust emissions, measures for confined animal facilities,
controls for internal combustion engines, and emission reduction strategies for other
agricultural equipment. The website is located here:
http://lwww.capcoa.org/AgClearinghouse.htm.

SB 700 Large CAF Implementation Schedule

Figure 1 illustrates the overall timeline of the SB 700 large CAF requirements. The
legislation became effective on January 1, 2004. By July 1, 2005, the ARB must define
a “large confined animal facility.” The local air districts have until July 1, 2006 to adopt
their large CAF mitigation rules. Large CAFs then have six months to submit their
emission mitigation plans, and the local air districts have six additional months to
approve submitted plans. One year after submitting their plans, large confined animal
facilities must comply with the requirements of their mitigation plans no later than

July 1, 2008.




Figure 1. SB 700 Large CAF Implementation Schedule

January 1 (or 6 months
within rule adoption):

January 1: July 1 Deadline to Large CAF emissions
SB700 effective define “large CAF” mitigation plans due
2004 2005 2006 2007 2008
July 1: July 1 (or 6 months  July 1 (or 1year
*Ozone federal nonattainment areas must adopt, within receipt of within receipt of
implement, and submit for inclusion in the SIP a rule plan): Districts plan): Large CAF
requiring large CAFs to submit a mitigation plan to approve mitigation must comply with
reduce air contaminants to the extent feasible plans mitigation plan

®*0Ozone federal attainment areas must adopt a similar
rule unless the district board makes finding in a public
hearing that large CAFs will not contribute to violations
of State or federal standards

Description of Public Outreach

To develop the large confined animal facility (large CAF) definition, the ARB staff
worked with many stakeholders over the past several years to understand the livestock
industry and identify key issues. Stakeholders include the air quality regulatory
agencies, livestock industry representatives, academic researchers, other State and
federal agencies, environmental and community representatives, and others.

ARB staff held numerous workshops and meetings to develop the definition for large
confined animal facilities. In August 2004, we held our initial series of large CAF public
workshops in Modesto, Tulare, Chino, and Sacramento. In January 2005, we
sponsored a livestock emissions research symposium in Fresno, which was broadcast
via video to Modesto, Bakersfield, and Diamond Bar. In March 2005, we held a
workshop in Fresno to discuss specific proposals for the large confined animal facility
definition. This workshop was also video-conferenced to Modesto, Merced,

Diamond Bar, and Sacramento, as well as providing telephone participation. In addition
to the formal workshops, ARB staff participated in numerous formal and informal
meetings with representatives of the livestock industry, environmental organizations,
local air districts, researchers, or other governmental agencies.



Structure of the Staff Report
This staff report is divided into the following sections:

Section 1. Introduction and Overview: Discusses Senate Bill 700, regulatory
requirements, the implementation schedule, and the public process for
developing the proposed regulation.

Section 2. Characterization of Confined Animal Facilities: Discusses general
information about livestock facilities, including the numbers, types, and sizes of
facilities in different regions of the State.

Section 3. Confined Animal Facility Impacts on Air Quality: Following an
overview of the California air quality situation, provides information regarding
emissions from confined animal facilities, how these emissions relate to regional
air quality, and what environmental regulations are currently in place for the
livestock industry.

Section 4. Basis for the Staff's Proposed Regulation: Provides the rationale
used to develop the large confined animal facility definition for California and the
recommended proposal.

Section 5. Environmental Impacts of Regulation: Describes what impacts the
proposed regulation may have on the environment, including a discussion of
environmental justice and ammonia emissions.

Section 6. Economic Impacts of Regulation: Describes the economic impacts of
the proposed regulation.

Section 7. Alternatives to the Proposed Regulation: Describes other alternatives
that were considered for the large CAF definition and why the alternatives are
less effective.

Section 8. References: Provides references used for the analyses.

Appendices. Appendices are provided that include the proposed regulatory
language, detailed California dairy information, a summary of the livestock air
emissions research symposium, a discussion of activities to address livestock
mitigation practices, the text of SB 700, the large CAF public workshop notices,
and a summary of the major ROG sources in The San Joaquin Valley.



2. CHARACTERIZATION OF CONFINED ANIMAL FACILITIES

The California Agriculture Industry

The agricultural industry within California is very important, far exceeding the
agricultural output of any other state in the nation. Agricultural marketings of
California’s farmers and ranchers reached $27.8 billion in 2003. There are
approximately 78,500 farming operations within California that produce 13 percent of
the nation’s gross farming receipts, while including only four percent of the total farms in
the nation. The top 10 agricultural counties within California from highest to lowest
ranking are Fresno, Tulare, Monterey, Kern, Merced, San Joaquin, Stanislaus,

San Diego, Kings, and Ventura (CASS 2003a).

California’s top 20 crop and livestock commodities account for 74 percent of the State’s
gross farm income. At number one, milk and cream have a gross income of about

$4 billion. California is the nation’s largest dairy producer, producing one out of every
five glasses of milk consumed in the nation. California has some of the largest dairies
in the nation, with an average size of 800 milking cows, versus a national average size
of less than 100 milking cows. Second in terms of agricultural sales are nursery
products at $2.4 billion, and third are grapes at $2.3 billion, which accounts for

88 percent of all grapes grown in the nation. As shown in Figure 2, the combined
income from the vegetable, field crop, and fruit and nut sectors are also substantial
(CASS 2003a).

Figure 2. California Agricultural Cash Income, 2003 (billion $)

Farm Related

Vegetables
$7.0 $1.6 Field Crops
$2.7
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$3.3
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California Livestock Industry Overview

The livestock industry in California is continuing to grow. Livestock cash receipts during
2003 totaled $7 billion, which was up 12% from 2002. Cattle and calves marketed from
California feedlots increased by 7% in 2003, with a 27% increase in cash income.
Between 2002 and 2003, the chicken industry in California had a 19% increase in cash
income, egg layers showed a 38% increase in income, and milk and cream a 5%
increase in income. (CASS 2003b for all statistics).

Table 1 shows the number of livestock farms and animals within California. Because of
the dynamic nature of the livestock industry, these numbers are constantly changing,
but they provide a general snapshot of the number of animals within California. These
data are from the 2002 United States Department of Agriculture (USDA) agricultural
census data (USDA 2004). Note that in performing the census, USDA includes all
farms in their census, including very small producers. For example, the number of dairy
farms includes 918 dairies that have less than 50 cows. For layer chickens,

3,167 farms are included that have less than 3,200 chickens. To give an indication of
the number of these small farms, the two right hand columns of the table show the
number of small farms (and associated animals) included in the total number of farms
listed. USDA does not provide farm size information for horse and goat operations so
the number of small farms is not shown for these livestock categories.

Table 1. 2002 California Livestock Farms and Animal Populations

Livestock Total Number | Total Number Ngnant;(ﬁrlzo;rxesry An:\rlrLljgl]sE) ?r: \%ry
of Farms of Animals

Included Small Farms
Dairy 2,793 2,806,357° 918 (<50 head) 37,545
Feedlot 552 535,734 423 (<50 head) 3,492
Chicken — Broilers 338 39,245,511 269 (<10,000 head) 92,243
Chicken — Layers 3,244 22,768,304 3,167 (<3200 head) 108,584
Turkeys 237 8,790,704° 157 (<1000 head) 2,569
Hogs 1,521 163,465 1,359 (<50 head) 11,345
Sheep 4,009 731,558 3,616 (<1000 head) 66,958
Horses and Ponies 16,446 131,951 Facility sizes not provided by USDA
Goats 3,542 103,122 Facility sizes not provided by USDA

(USDA 2004) “Dairy includes milk cows and support stock; ~Based on a flock cycle time of 55 days, or
6.6 flocks per year; “Assumes 2 flocks per year

All of these animals produce substantial amounts of liquid and solid waste. A milk
producing dairy cow can produce 150 pounds of manure a day (or 75 tons per day for
1,000 milking cows). A typical 20,000 head broiler chicken house produces over

2.25 tons of manure per day (ASAE 2004). Through biological decomposition process,
these wastes produce emissions of reactive organic gases, ammonia, hydrogen sulfide,
some nitrogen compounds, and methane. In addition, the activity of the animals and
other facility operations can produce particulate matter emissions, oxides of nitrogen,
and other pollutants.



Livestock Facility Size and Animal Population Summary

As will be shown in detail in the following sections, the majority of livestock animals
within California are maintained in larger operations. For example, statewide there are
approximately 2,800 dairies. Approximately 38% of the dairies have over 500 cows,
housing about 87% of the total cows in the State. For cattle feedlots, 96% of the
animals are in just 3% of the facilities. The trend is similar for the other livestock
categories including broiler chickens, layer chickens, turkeys, and swine — most of the
animals are in a relatively small number of larger livestock facilities.

Table 2 illustrates the general mix of facility sizes and the associated animal
populations. The table shows the number of livestock facilities, the percent of facilities,
the number of animals (or head), and the percentage of animals in various livestock
facility size categories (USDA 2004). Also, because there are often a large number of
very small livestock facilities in each category (see Table 1), the percentage of facilities
in each category with these very small facilities removed is also provided. Because the
number of animals in the very small facilities is minor, and because they generally do
not make an important difference in the percentage of total animals, this adjustment is
not shown for the percentage of head calculation.

The reason for providing facility size information versus animal populations is the
relationship between livestock emissions and the number of animals at a facility. Using
dairies as an example, if all other process are identical, the ARB staff assumes that a
1,000 cow dairy will produce twice as many emissions as a 500 head dairy. The basis
for this assumption is twofold. First, the manure output produced at a dairy is directly
related to the number of cows at the dairy, that is, two milk producing cows will produce
twice as much manure as one milk producing cow. It is the output of this manure, the
treatment and biological decomposition of the wastes, and emissions directly from the
cow that produce the dairy air emissions. Each additional cow at the dairy produces
more manure and more gas, and thus more emissions. Second, the current method of
estimating cow, chicken, swine, or any other livestock animal emissions is expressed in
terms of emissions per head per year. Using this method, the facility emissions are
directly proportional to the number of animals at the facility.



Table 2. California Livestock Facility Sizes, Animals, and Size Ranges

Total Facilities Larger than “Size Cut”
. % of
Livestock | Facilities Head SFi?emlclitl)J/t fagliotifes fa(:fi)li?ifes non'-'s'matljl # of head :]/:!2;
facilities
Dairy® 2,793 2,806,357 500 1075 38 57 2,435,647 87
1,000 517 19 28 1,796,992 64
Feedlots 552 535,734 1,000 19 3 15 513,813 96
2,500 16 3 12 509,109 95
Broilers”® 338 | 39,245,511 | 55,000 45 13 65 38,598,215 98
135,000 29 9 42 37,505,983 96
Layers 3,244 | 22,768,304 | 50,000 57 2 74 22,198,928 97
100,000 44 1 57 21,236,253 93
Turkeys® 237 8,790,704 | 30,000 66 28 83 8,647,995 99
100,000 57 24 71 8,320,812 95
Hogs 1,521 163,465 1,000 10 1 6 126,594 77
2000 6 0.4 4 123,094 75
Sheep 4,009 731,558 5,000 39 1 10 477,615 65
Goats 3,542 103,122 10,000 Facility sizes not provided by USDA
Horses 16,446 131,951 500 Facility sizes not provided by USDA

USDA 2004. °Dairy includes milk cows and support stock; ~Based on a flock cycle time of 55 days, or 6.6
flocks per year; “Assumes 2 flocks per year; Facilities shown in the previous table, designated as “very
small” are removed from the percentage of facilities calculation.

Dairies

The dairy industry in California is the State’s largest single source of agricultural
revenue, generating over $4 billion in revenue each year. The latest USDA agricultural

census for 2002 indicates that that there are about 2,800 dairies in California housing

about 2,800,000 milking cows and support stock. Note that these statistics include 918

dairies that have fewer than 50 cows, accounting for about 1% of the total cows in the
State (see Table 1). In this report, we generally use the USDA statistics for overview
data because they provide data collected on a consistent basis and include all of the

major animal types. However, for some of the specific animal classifications such as

dairies and poultry discussed later, we were able to collect additional regional and
facility size information.

Overview of a Dairy

Although every dairy within California is unique, Figure 3 shows an aerial view of a
“typical” California San Joaquin Valley dairy. For scale, the vertical line on the left of the
photo is a two-lane county road. This flush lane freestall dairy supports about
3,000 milking cows. The dairy has two main freestall housing barns, which are the two

long horizontal structures shown, and a smaller barn in the center. Cows spend most of
their time in these freestall areas eating, sleeping, and resting. The barns are

surrounded by turnout areas (dirt corrals) for the cows to walk around and exercise.

The center of the photo shows the milking parlor. To the bottom of the photo is the
liquid waste storage lagoon, the manure dewatering area, and the dry manure storage




pile. The right hand side of the  Figure 3. Aerial Photo of a Freestall Flush Lane Dairy.
photo shows areas where dry,

non milking, cows are
maintained.

Most dairies within the San ¥ e
Joaquin Valley (SJV) are of | imouEfien 1§ . AT
the flushed lane freestall | Freestall & FlushLanes ~ E
design in which manure |
wastes are periodically flushed - N STEETT—
from concrete lanes in the e — q = \ilking Parlor j
freestall areas where the [ ¢t —— ; - F
wastes collect. Manure also | Turnout Area
accumulates in the turnout ' Freestall & Flush Lanes
corral areas.an.d they are ' t_' Manure Pile & Solids Separator
scraped periodically (e.qg., || Sl
monthly, semi-annually) using ;

a tractor to remove the ' R

manure. As shown in the >

photo, most dairies in the SJV —

are also surrounded by

agricultural acreage, which is used to grow crops used for feed and other uses. These
crops are typically fertilized by some of the nutrients in the liquid and solid manure
wastes created by the dairy.

-

Lagoon

In comparison to dairies in the SJV, most dairies in Southern California are of the dry lot
design in which no flush water is used. Instead, the manure is periodically scraped or
otherwise removed using a tractor or other equipment. These dairies generally do not
have significant cropland associated with the dairy. Other parts of the State use a
variety of practices including those mentioned, as well as various grazing scenarios
used in Northern California.

Traditionally, in addition to the milk cows, dairies also include a variety of support stock
on-site including calves, young heifers that have not started milk production, and dry
cows that are not in their milk production phase. Statewide, approximately half of the
dairy-related cows within California are milked and the other half of the dairy cows are
support stock that ultimately will be used for milk production (ARB 2004b). With many
newer dairies, as well as some of the older facilities, there is a trend to remove support
stock from the dairy. In this way, the dairy operator can focus their efforts on milk
production and optimize their land use by placing as many milk (and revenue)
generating cows on the facility as possible. The support stock are then handled by
separate businesses that specialize in particular animals such as calves or heifers.

Emissions from a dairy can come from any and all of the locations mentioned including
the flush water and manure in the freestalls and flush lanes, the turnout corrals, the
lagoon(s), manure storage piles, manure applied to crops, emissions directly from the



cows, and other sources. These dairy emissions are created by complex biological
processes and are released through many diverse and dispersed emission sources,
making them very difficult to effectively evaluate and quantify. More general information
on California dairies can be found in Appendix B.

Dairy Distribution by Size and Population

To give a sense of the California dairy industry, Figure 4 shows the size and regional
distribution of dairies in California. The upper graph shows the number of dairies by
region. The lower graph shows the number of milking cows contained in different sized
dairies by region. In both the San Joaquin Valley Air Pollution Control District (San
Joaquin Valley APCD or SJVAPCD) and South Coast Air Quality Management District
(South Coast AQMD or SCAQMD), the majority of the dairies have over 500 milking
head of cattle and the majority of the total animals are maintained in these larger
dairies. (USDA 2004)

Figure 4. California Dairy Information for Specified Regions in California

California Dairies by Size Category
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San Joaquin Valley Dairies

Because the majority of dairies and cows in California are in the San Joaquin Valley
(SJV), this section provides additional detailed dairy size information for this region.
Table 3 shows the dairy size information for the SJV. This data set is a combination of
data available from USDA and the San Joaquin Valley APCD. The USDA data

(USDA 2004) subdivides dairies by size category, but the largest category provided is
500 or more milking head. The San Joaquin Valley APCD data (SJV 2005a) provides
detailed dairy size information, but generally does not include dairies less than

500 head. To get a complete picture of both the larger and smaller dairies in the SJV,
both data sets were combined.

Although different methods were used in compiling the two data sets, and the data
should not be considered exact, the information does provide a general characterization
of the SJV dairy industry. Using this approach, about 1,500 dairies are accounted for
from the total 1608 tabulated by USDA. As Table 3 shows, there are 340 very small
dairies with fewer than 50 milking cows. To provide comparisons, the table includes the
percentages of dairies and cows both with and without the very small dairies.

Table 3. San Joaquin Valley Dairy Size Distribution

% of
Cows
% of % of Dairies # of Milk | % of Milk | >=50
Dairy Size Category # of Dairies Dairies >=50 Head Cows Cows Head
1to 49 340 23% 1,977 <1% NA
50 to 199 108 7% 9% 12,904 1% 1%
200 to 499 355 24% 31% 120,888 10% 10%
500 to 699 111 7% 10% 65,546 5% 5%
700 to 999 157 10% 14% 127,876 11% 11%
1000 to 1999 284 19% 24% 400,175 33% 33%
2000 to 3999 116 8% 10% 314,005 26% 26%
4000 to 5999 25 2% 2% 117,773 10% 10%
6000 or more 5 <1% <1% 38,886 3% 3%
Total All Dairies 1501 1,200,030
Total Dairies > 49 Head 1161 1,198,053

Dairies <501 head from USDA 2004
Dairies >= 501 head from SJV 2005a

Table 4 shows the distribution of milking cows in the SJV in a different format. In the
SJV, there are 430 dairies (36%) with 1,000 or more milking cows and 731 dairies
(64%) with less than 1,000 milking cows. The dairies with 1,000 or more cows have
about 72% of the milking herd and the dairies with less than 1,000 cows have about
28% of the total milking herd. Looking at 2,000 head dairies, there are about

146 dairies (13%) in the SJV with 2,000 or more milking cows and 1,015 dairies (87%)
with less than 2000 head. About 39% of the cows are in dairies with 2,000 or more
milking cows, with the remaining 61% in the smaller dairies.
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Table 4. Distribution of SJV Milking Cows by Farm Size

Size of the Dairy

Percent of Total

Dairies*

(Number of Milking Milking Cows in the Number of Dairies Percent of Dairies
Cows per Dairy) San Joaquin Valley
> 50 100 1161 100
> 500 89 698 60
> 700 84 587 50
> 1000 72 430 36
> 2000 39 146 13

* Excludes the estimated 340 dairies < 50 Milking Cows

South Coast AQMD Dairies

The South Coast AQMD also has a concentration of dairies. Tables 5 and 6 provide
detailed facility size data for the South Coast AQMD. These data are provided by the
local air district, are based on locally collected information (SCAQMD 2004a), and
include some of the non-milking cows, so it is not in exact agreement with the USDA
data discussed previously. The South Coast AQMD data indicate that there are about
108 dairies (50%) with 1,000 or more cows on the dairy and 111 with less than 1,000
cows (50%). The dairies with 1,000 or more cows have 75% of the herd and the dairies
with less than 1,000 cows have about 25% of the total herd. There are about 31 dairies
(14%) with over 2,000 cows, which include about 38% of the cows.

Table 5. South Coast AQMD Dairy Size Distribution

% of % of

Size Category |# of Dairies| Dairies # of cows Cows
1to 499 30 14% 10,472 4%
500 to 699 36 16% 21,181 8%
700 to 999 45 21% 38,102 14%
1000 to 1999 77 35% 103,713 37%
2000+ 31 14% 107,249 38%

Totals 219 100% 280,717 100%

Table 6. Distribution of South Coast AQMD Milking Cows by Farm Size

- - ——
(Niﬁgeorfct)?e(jjgv?/gyper Percent of Total - Dairies -
Dairy) Cows Number of Dairies Percent of Dairies
> 50 100 219 100
> 500 96 189 86
> 700 89 153 70
> 1000 75 108 49
> 2000 38 31 14
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Other Regqion Dairies

Based on USDA statistics (USDA 2004) for areas outside of the San Joaquin Valley

APCD and South Coast AQMD, there are only 89 dairies in other parts of the State that
have over 500 milking cows. These 89 dairies with over 500 head include about 4% of
the milk cows in the State. To give a sense of the number of dairies and cows
throughout California counties, Table 7 shows the number of cows in dairies that have
500 or more cows, the number of dairies with 500 or more cows, and the average size
of the dairies with over 500 cows.

The table shows that in those counties with substantial numbers of milking cows,
virtually all of the cows are in dairies with 500 or more milking cows. Also, the average
size of all of these dairies with 500 or more milking head is 1,336 milking cows. Note
that this information is based on the 2002 census, so it does not show the newest
dairies that have been built over the past 2 to 3 years.

Table 7. County Dairy Size Distribution by Number of Cows and Dairies

Note: USDA reports 18 dairies in these counties with over 500
milking head, but lists the number of milking cows as zero.
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Number of Milking Cows Number of Dairies
Average # of
# of Milking Cows| % of Milking | Milking Cows in |# of Milking Cows] # of Dairies # of Dairies >=50
in Dairies >= 500 [Cows in Dairies| Dairies > 500 in Dairies >=50 >=500 |% of Dairies and < 500
County head >= 500 head Head and < 500 head | Milking Head|>= 500 head| Milking Head
Tulare 396,858 96% 1,780 14,932 223 82% 48
Merced 183,679 82% 1,201 39,379 153 53% 138
San Bernardino 152,979 97% 1,319 4,958 116 88% 16
Stanislaus 127,425 79% 958 34,459 133 53% 119
Kings 127,280 92% 1,224 10,890 104 76% 33
Riverside 87,743 97% 1,350 2,279 65 86% 11
San Joaquin 86,284 84% 1,135 16,955