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PROJECT DESCRIPTION / LOCATION
The project consists of the expansion of an existing dairy facility located approximately five miles
south of El Nido in unincorporated Merced County. The existing Antonio Brasil Dairy is located on
an approximate 53-acre portion of a 439-acre site. Approximately 376 acres of the project site are
currently used for the production of crops and application of manure process water, 227 acres of
which are located in Madera County. Conditional Use Permit CUP11-010 proposes to expand the
existing dairy so that the modified dairy would house a total of 6,385 animals. This would represent
an increase of 4,035 animals from existing numbers. The proposed dairy expansion project would
also include improvements to the active dairy facility to accommodate the proposed herd increase,
including the construction of three (3) new freestalls, a new shade, and 20 new corrals. Construction
of the proposed structures would convert approximately 32 acres of existing cropland to active dairy
facilities, increasing the area of operation to 85 acres.

POTENTIAL AREAS OF ENVIRONMENTAL IMPACT
An initial evaluation of the proposed Antonio Brasil Dairy Expansion project indicates that the
project has the potential to result in significant adverse effects on the environment for the following
issue areas:
•
•
•
•
•
•
•

Air Quality
Biological Resources
Cultural Resources
Greenhouse Gas Emissions and Energy
Hydrology and Water Quality
Land Use Compatibility
Hazards

The Environmental Impact Report will concentrate upon the impacts associated with these areas. In
addition to the above, the Antonio Brasil Dairy Expansion EIR will include the analysis of project
alternatives and cumulative effects.

INITIAL STUDY AND
ENVIRONMENTAL EVALUATION
Project Title:

Antonio Brasil Dairy Expansion
Conditional Use Permit No. CUP11-010

Project Location:

15373 S. Flanagan Road
Dos Palos, CA 93620

Lead Agency Name and Address:

Merced County
Planning and Community Development Department
2222 ‘M’ Street
Merced, CA 95340

Contact Person and Phone Number:

David Gilbert, Senior Planner
Phone: (209) 385-7654

General Plan Designation:

Agricultural (Merced County General Plan)

Zoning:

A-1 (General Agricultural; Merced County)

1. DESCRIPTION OF PROJECT
The project under evaluation in this Initial Study (IS) is the expansion of an existing dairy near the
communities of El Nido and Dos Palos in Merced County.

LOCATION
The existing Antonio Brasil Dairy and the site of the proposed expansion are located on an
approximate 85-acre portion of a 439-acre site in an unincorporated area of Merced County, east of
Flanagan Road and approximately 0.5 miles south of State Route (SR) 152, approximately five miles
south of the community of El Nido. The project’s location is within the central California region
(see Figures 1 and 2). The project site is located on several parcels, identified as Merced County
Assessor’s Parcel Numbers (APN) 074-170-004 (229 acres) (site of active dairy facilities and
proposed expansion) and 074-160-048 (26 acres); and Madera County APNs 020-110-002 (87 acres)
and 020-140-002 (97 acres) (agricultural fields). The project site is located in Section 14, Township
10 South, Range 13 East, Mount Diablo Base and Meridian; 37°3ʹ′37.33ʺ″N, 120°31ʹ′41.82ʺ″W.
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Figure 1
Regional Location
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Figure 2
Project Vicinity

Project Description

EXISTING CONDITIONS
The existing animal confinement facility is located on an approximately 53-acre portion of the 439acre project site. The existing facilities include the following:
-

rotary milk barn
special needs barn
calf hutch area
hay barns
commodity barn
wastewater storage pond

-

3 freestall barns
10 open lot corrals
mechanical separator
earthen separator
wastewater treatment pond
2 residences (1 occupied by employees)

As established at the time of Initial Study preparation (May 2012), there are approximately 2,485
animals at the dairy (1,200 milk cows and 1,285 support stock) (see Table 3 below for a breakout of
existing dairy herd by age-class). All cows housed at the dairy are Holsteins.
Approximately 3761 acres of the project site are currently used for the production of crops and the
application of manure process water and/or solid manure. 227 acres of those acres are located in
Madera County. These fields are located north, east, and south of active dairy facilities. The
remaining acreage of the project site consists of on-site roadways and ancillary uses to the dairy, in
addition to on-site residences. All areas of active dairy facilities are located in Merced County. There
is some active equipment storage in the Madera County portion of the project adjacent to the
existing wastewater ponds.
Animal wastes from freestall and other concrete-surfaced areas are flushed to an on-site waste
management system, except for solid manure within corral areas, which is scraped. All liquid wastes
from corrals and leachate from commodities and manure storage areas are captured and directed to
the on-site waste management system. The waste management system consists of a mechanical
manure separator, a process pond, a series of settling basins to further separate solid from liquid
manure, and several retention basins that would be used for the storage of liquid manure until the
manure is applied to crops as fertilizer on neighboring fields.
Wastewater is mixed with irrigation water and applied to cropland. Stormwater runoff from
buildings is piped to the existing wastewater pond. Receiving fields are graded to guide excess
applied wastewater to a tailwater recovery system. Collected tailwater is returned back to the nearest
field pipe access for reapplication. Additionally, fields are graded to maintain irrigation water on site
to prevent contact between natural waters and irrigation effluent. The cropped fields have irrigated
embankments and irrigation ditches adjacent to each field. Irrigation water is supplied by
groundwater from on-site irrigation wells.
Dry manure is scraped from the dairy site and collected from the settling basin several times
annually. To maintain a nitrogen balance on the project site, solid manure from corrals and separator
solids are applied or processed on site and also exported off-site. Solid manure is spread on adjacent
fields for fertilizer or composted for use as animal bedding.

1

The existing conditions NMP shows 369 acres cropped; however, based on engineering measurements, a more
precise 376 acres is being used for this analysis.
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All crops grown on site are used for the growth of dairy feed crops, and supplement imported grain
and hay. Feed is stored in an on-site commodity barn and silage piles.
Operations at the dairy are 24 hours per day, 365 days per year, with most operations concentrated
during daylight hours. There are approximately nine full-time employees.
Currently, the site is served by heavy trucks (milk tankers, commodity deliveries), and other vehicles.
The project sponsor estimates daily trips by all classes of vehicle at 30 average daily trips (ADT). All
trips currently access Flanagan Road via an existing on-site driveway, and ultimately SR 152 (see
Figures 1 and 2 for location of area roadways).
There are two mobile homes currently on site, though only one is occupied. The other is planned for
removal. There is also a previously approved residence planned for construction. Domestic water to
the residences is provided by on-site water wells, and there is an existing septic system on site. There
is an existing storage tank that is used to store fire suppression water. A 250-gallon gasoline tank and
6,000-gallon diesel tank are also located on site. Both tanks are above ground and located north of
the storage shed.
Merced County has permitted the construction of an anaerobic manure digester2 on the project site
adjacent to the existing wastewater treatment lagoon within the existing developed footprint,
although the facility has not been constructed at the time of preparation of this Initial Study. The
digester consists of two internal combustion engines that will be used for cogeneration of electricity
and hot water. More than 50 percent of the electricity will be used on site at the Antonio Brasil
Dairy, and the remaining electricity will be sold to the power grid.
The digester is permitted by the San Joaquin Valley Air Pollution Control District (SJVAPCD) and
covered by the Central Valley Regional Water Quality Control Board (CVRWQCB) Waste
Discharge Requirements General Order for Dairies with Manure Anaerobic Digester or Co-Digester
Facilities.

SURROUNDING LAND USES AND SETTING
There are several off-site single-family residences associated with other agricultural operations
located on parcels to the north, south, east, and west of the project site (see Table 2 and Figure 4).
There is one off-site residence located within the windshed of the dairy (defined as an area of 1,320
feet upwind to 2,640 downwind of the periphery of the animal facility). The closest off-site residence
is located approximately 200 feet to the west of active animal facilities and is currently occupied by
the dairy owner (see Figure 3).
Table 2 lists the surrounding land uses and corresponding general plan and zoning designations.

2

Anaerobic digestion includes a series of processes in which microorganisms break down biodegradable material,
such as manure, in the absence of oxygen. Anaerobic digestion can be used as a source of renewable energy.
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Table 2

Surrounding Land Uses at the Antonio Brasil Dairy

Location

Land Use

General Plan

ON SITE

Dairy / Agriculture / 2 mobile homes

Agricultural

General Agricultural A-1

NORTH

SR-152 / Agriculture / 2 Residences

Agricultural

EAST

Agriculture / Eastside Bypass / 1
Residence

Agricultural (Merced)
Agriculture Exclusive
(Madera)

SOUTH

Agriculture / 1 Residence

Agricultural (Merced)
Agriculture Exclusive
(Madera)

General Agricultural A-1
General Agricultural A-1
(Merced)
Agriculture, Rural, Exclusive,
40 Acre (Madera)
General Agricultural A-1
(Merced)
Agriculture, Rural, Exclusive,
40 Acre (Madera)

WEST

Agriculture / 1 Residence / Flanagan
Road / Fresno River

Agricultural

Zoning

General Agricultural A-1

Source: Application Materials; Project Site Visit, May 11, 2012; Applicant, May 2012. Madera County, 2012.

Elevations in the project area range from approximately 120 feet above mean sea level (MSL) to 125
feet MSL. There are no natural water features on the site. The nearest natural water features are the
channels of the San Joaquin and Fresno Rivers, and their associated bypass and flood control
channels (see Figures 1 and 2). The project site is approximately ¾ miles northeast of the Fresno
River, one mile northeast of the San Joaquin River, and ½ mile southwest of the Eastside Bypass.
Project details such as adjacent land uses and cropping patterns could change over the course of
evaluation, and from those existing at the time of this Initial Study; however, these changes would
consist of agricultural and ancillary uses consistent with the Merced and Madera County General
Plans, and would not affect the analysis contained in this Initial Study.

PROJECT PERMITTING HISTORY
The existing dairy operation was permitted by Merced County in 2006 under AA05-062 with a herd
of 2,350 animals. To allow for future growth, the applicant has submitted an application for issuance
of a new Conditional Use Permit (CUP11-010) from the County. The CVRWQCB and the
SJVAPCD also regulate the existing dairy.
The CVRWQCB regulates the existing dairy under Individual Waste Discharge Requirements
(WDR). Similar to the General Order for Existing Milk Cow Dairies (Order No. R5-2007-0035),
these Individual WDRs require approval and implementation of a Nutrient Management Plan
(NMP) for the application of waste to land application areas, and a Waste Management Plan (WMP)
to ensure proper compliance with the WDRs. The State-permitted herd size for the dairy is 1,400
milk and dry cows combined, with regulatory review required for expansions of 15 percent above
this value. To permit the proposed expansion, the CVRWQCB would be required to issue Individual
WDRs for the operation.
An existing Permit to Operate (PTO) issued for the dairy facility (expiring March 31, 2013) allows
for 1,200 milk cows, 200 dry cows, 350 large heifers (15-24 months old), 200 medium heifers (7-14
months old), 300 small heifers (4-6 months old), and 100 calves (0-3 months old). The applicant will
be required to obtain an Authority to Construct (ATC) and PTO from the SJVAPCD for the
expanded herd and modification of existing facilities, as well as a modification of the dairy farm’s
existing Conservation Management Plan.
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Figure 3
Active Dairy Facilities and Nearby
Residences Located in the Windshed

Project Description

PROJECT CHARACTERISTICS
The applicant has filed Conditional Use Permit CUP11-010 to expand the existing dairy so that the
modified dairy would house a total of 6,385 animals (see Table 3). This would represent an increase
of 4,035 animals from existing numbers.
Table 3

Existing and Proposed Herd at the Antonio Brasil Dairy
Heifers
(7-14 mo.)

Calves
(4-6 mo.)

Calves
(0-3 mo.)

Total
Animals

365

Bred
Heifers
(15-24 mo.)
350

200

130

240

2,485

420
55

1,200
850

1,000
800

880
750

85
-155

6,385
4,035

Milk Cows

Dry Cows

Existing

1,200

Proposed
Change

2,800
1,600

Source: Project Application Materials, August 2011.

The proposed dairy expansion project would also include improvements to the active dairy facility to
accommodate the proposed herd increase, including the construction of three (3) new freestalls, a
new shade, and 20 new corrals. Construction of the proposed structures would convert
approximately 32 acres of existing cropland to active dairy facilities, increasing the area of operation
to 85 acres. See Figure 4 for the dairy site plan and Figure 5 for the layout of the dairy fields and
other facilities. All of the necessary utilities for the dairy expansion are currently available on site,
and no additional utilities would be required.
All active areas of the dairy would be located within Merced County. Additional acreage may be
purchased in the future for use as cropland. A new manure digester will be sited at the dairy as a
separate project. The manure digester has been previously approved and would not be part of this
project under review in the IS/NOP or the EIR to be prepared for this project.
Animal wastes from freestall and other concrete-surfaced areas would continue to be flushed to an
on-site waste management system, except for solid manure within corral areas, which would
continue to be scraped. Figure 6 shows a cross-section of a freestall dairy barn and Figure 7
illustrates the processes that occur at a dairy farm.
Wastewater would continue to be mixed with irrigation water and applied to the land. With
conversion of 32 acres of existing cropland for construction of new active dairy facilities, there
would be 344 acres cropped in corn silage and wheat silage soft dough available for disposal of dairy
wastewater.
Dry manure would continue to be separated from liquids, accumulated on site, and processed for
bedding material, or hauled off site for use as fertilizer and soil amendments. Corrals would continue
to be scraped several times annually. With the proposed expansion, additional solid manure from
corrals and separator solids would be exported off-site.
Operations at the dairy would continue to occur 24 hours per day, 365 days per year, with most
operations concentrated during daylight hours. With implementation of the proposed project, the
number of employees would increase from nine to approximately 11 workers.
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Figure 4
Dairy Site Plan
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Figure 5
Dairy Fields
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Figure 6
Freestall Dairy Barn - Schematic Cross-Section
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Figure 7
Process Diagram

Project Description

Circulation and Parking
The project site would continue to be served by heavy trucks (milk tankers, commodity deliveries),
and other vehicles. Daily trips by all classes of vehicles are estimated to increase from 30 to 70
average daily trips, with an approximate increase of one heavy truck trip (see Table 4). All trips
would continue to access Flanagan Road by private driveway. Regional access would continue to be
provided by SR 152. No modification of Flanagan Road or SR 152 is proposed by the project.
Table 4

Antonio Brasil Dairy Expansion Trip Generation and Assignment
Daily Trip
Generation
Factor

Trip Type/Purpose

Daily Trips
Type of Vehicle

Local Route
of Trip

Existing

With
Project

Auto/Light Truck

0

28.5

Flanagan Rd

Auto/Light Truck

27

33

Flanagan Rd

Milk Tanker

Heavy Truck

2

3

Flanagan Rd

Commodities transport from off-site

Heavy Truck

1

1.3

Flanagan Rd

*see note 3

Heavy Truck

0.4

0.6

Flanagan Rd

*see note 4

Medium Truck

1

1

Flanagan Rd

1/week
2/facility office

Light Truck
Auto/Light Truck

0.1
2

0.1
2

Flanagan Rd
Flanagan Rd

Total Auto/Light Truck Trips
Total Medium Truck Trips

29.1
1

63.6
1

Total Heavy Truck Trips
Total Trips 5

3.4
33.5

4.9
69.5

Residential Dwellings (on-site)
Employees (off-site)

1

2

Solid manure distribution to off-site
fields
Rendering Service
Veterinarian
Purveyor sales

9.5
trips/residence
3
trips/employee

Notes: Trip Generation table based on Planning Partners assumptions and information obtained from applicant
1. Two existing residential dwellings located on site (currently unoccupied); one additional dwelling previously approved to be
constructed for owner.
2. Nine off-site employees existing; 11 off-site employees proposed.
3. 160 truck trips per year for manure distribution off site existing; 213 truck trips per year for manure distribution off site
proposed.
4. 7 trips per week for rendering service.
5. Vehicle trips for the manure digester are not currently known; however, there would be no change in the number of trips with
the proposed dairy expansion.

Source: Planning Partners, May 2012.

ESTABLISHING THE PROPER “BASELINE” FOR THE PROPOSED DAIRY
EXPANSION
To determine whether an impact is significant, a “baseline” set of environmental conditions is
required against which agencies can assess the significance of project impacts. As established by
CEQA Guidelines Section 15125(a), the existing environmental setting, usually established at the
time a Notice of Preparation is issued, should normally constitute the baseline. Therefore, “the
impacts of a proposed project are ordinarily to be compared to the actual environmental conditions
existing at the time of CEQA analysis, rather than to allowable conditions defined by a plan or
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regulatory framework” (Communities for a Better Environment v. South Coast Air Quality
Management District (2010) 158 Cal.App.4th 1336). Essentially, prior operating permits or permit
levels do not in themselves establish a baseline for CEQA review of a new project.
As most recently set forth in Communities for a Better Environment v. South Coast Air Quality
Management District, a long line of California Court of Appeals decisions has upheld this line of
reasoning, including cases where a plan or project allowed for greater development or more intense
activity than had so far actually occurred, as well as cases where actual development or activity had,
by the time CEQA analysis was begun, already exceeded that allowed under the existing regulations.
In the case of the Antonio Brasil Dairy Expansion project, the current permitted limit for the dairy
established by the County is 2,350 animals, and 1,400 milk and dry cows combined as established in
the CVRWQCB Individual WDRs. In accordance with CEQA, the baseline herd to be used in this
environmental analysis is the herd count at the time of NOP preparation, comprising a total of 2,485
animals in addition to other existing facilities and activities on the project site.

REQUIRED APPROVALS, OTHER PROCESSES, AND CONSULTATIONS
A listing and brief description of the regulatory permits and approvals required to implement the
proposed project is provided below. This environmental document is intended to address the
environmental impacts associated with all of the following decision actions and approvals.
Merced County and Other Local and Regional Agencies
Merced County
The County has the following permitting authority related to the proposed Antonio Brasil Dairy
Expansion project:
•

•

•

•

Page 14

Preparation and approval of an Environmental Impact Report - Merced County will act
as the lead agency as defined by the California Environmental Quality Act (CEQA), and
will have authority to determine if the Environmental Impact Report is adequate under
CEQA.
Approval of the Conditional Use Permit - Merced County will consider the proposed
dairy project as a “Conditional Use Permit.” Conditional Use Permits are discretionary
permits for uses of land that require special review to ensure that they are compatible
with the neighborhood and surrounding residences. They are considered more likely to
affect surrounding land uses than uses permitted by right in a zoning district, or those
uses permitted under Administrative Permits.
Building Permit - Merced County will require a building permit for the proposed dairy
expansion project.
Roadway Impact Agreement - The applicant will be responsible to amend the existing
Roadway Impact Agreement (DPW Contract No. 850-042) with the Department of
Public Works (DPW) to establish a revised payment schedule, and for DPW to commit
to using the funds to improve Flanagan Road.
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•

•

Domestic Water Supply - The Merced County Division of Environmental Health will
require a domestic well schematic that shows all wells that provide potable water to
family and employee residences, including the number of year-round residents in each
dwelling and which well(s) provide water to each residence.
Hazardous Material Business Plan (HMBP) - The storage on site of any hazardous
material stored over threshold quantities (55 gallons, 200 cu. ft. or 500 pounds) requires
that a HMBP be filed with the Merced County Division of Environmental Health
(MCDEH). Any quantity of hazardous waste generated on site also requires that a
HMBP be filed. No Above-ground Storage Tanks or HMBP filings exist for this facility
at MCDEH offices at the time of NOP preparation (August 2012).

Madera County
Madera County regulates dairy activities and the associated use of dairy process water for irrigation
on fields by use permit, and as outlined in the Madera County Dairy Operations Standards (July 2008).
However, because the active dairy facilities of the proposed Antonio Brasil Dairy are located in
Merced County, no use permit from Madera County would be required at this time. To ensure the
Madera County portion of the project planned for wastewater application is operated in accordance
with environmental standards, the Merced County and CVRWQCB requirements for the agronomic
application of wastewater would apply.
San Joaquin Valley Air Pollution Control District
•

•

Authority to Construct / Permit to Operate – The owner or operator of any facility or
activity (including agricultural activities) that emits criteria air pollutants or their
precursors above certain thresholds must first obtain an Authority to Construct from the
San Joaquin Valley Air Pollution Control District (SJVAPCD). All new sources
exceeding thresholds will be required to apply for an Authority to Construct (ATC) and
Permit to Operate (PTO); this essentially is one permit that is issued in two steps. The
applicant first obtains an ATC with specific conditions for implementation during
construction; then an inspection is completed and, if all the conditions of the ATC are
met during construction, the applicant is issued a PTO. Beyond the ATC and PTO,
preparation of an Air Quality Impact Assessment (AQIA) would be required, in addition
to compliance with other District regulations.
Conservation Management Practices (CMP) Plan – The owner or operator of any
agricultural facility of 100 acres or more, or an animal confinement facility in excess of
500 mature cows (for a dairy operation), must submit a CMP plan to the SJVAPCD
prior to June 30, 2004 for existing uses, and prior to operation for proposed uses. The
Antonio Brasil Dairy will be submitting a modification request to their existing CMP
Plan based on their proposed expansion. A CMP Plan requires that farm operators
implement dust reduction practices for each of the following categories: harvest;
unpaved roads; unpaved equipment/vehicle yards; and other. One CMP Plan must be
submitted for each crop currently grown or that will be grown within the two-year time
frame of each Plan.
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State of California
State agencies have the following permitting authority related to the proposed Antonio Brasil Dairy
Expansion project:
State Water Resources Control Board
•

General Construction Activity – The State Water Resources Control Board (SWRCB)
has adopted a General Construction Activity Storm Water Permit for storm water
discharges associated with any construction activity, including clearing, grading,
excavation, reconstruction, and dredge and fill activities, that results in the disturbance of
at least one acre of total land area, or whose projects disturb less than one acre but are
part of a large common plan of development that disturbs one or more acres. Effective
July 1, 2010 all dischargers are required to obtain coverage under the Construction
General Permit Order 2009-0009-DWQ adopted on September 2, 2009. This General
Permit has developed specific Best Management Practices (BMP) as well as numeric
action levels and numeric effluent limitations in order to achieve these minimum federal
standards. In addition, the General Permit requires a Storm Water Pollution Prevention
Plan (SWPPP) and Rain Event Action Plan (another dynamic, site-specific plan) to be
developed. Following submittal of a Notice of Intent (NOI) package and development
of a SWPPP in accordance with the Construction General Permit, the applicant will
receive a Waste Discharge Identification Number (WDID) from the State Board.

Regional Water Quality Control Board - Central Valley Region
•

Waste Discharge Requirements – The owner or operator of any facility or activity that
discharges, or proposes to discharge, waste that may affect groundwater quality or from
which waste may be discharged in a diffused manner (e.g., erosion from soil disturbance)
must first obtain a WDR permit from the CVRWQCB. The CVRWQCB regulates
discharges from dairies and other confined animal facilities according to the antidegradation requirements of the Porter-Cologne Water Quality Control Act and the
Water Quality Control Plan for the Sacramento River and San Joaquin River Basins. The
CVRWQCB will be issuing Individual WDRs for the Antonio Brasil Dairy Expansion.

Federal Government
No permitting from federal agencies would be required.

PROJECT CONSTRUCTION AND PHASING
Construction of the proposed expansion is scheduled to begin during spring 2013, with expanded
operations to begin in summer 2013. The project would be constructed in a single phase, with a total
construction time of three months.
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APPLICATION OF THE MERCED COUNTY ANIMAL CONFINEMENT ORDINANCE
AND ZONING CODE
On October 22, 2002, Merced County adopted revisions to the County’s Animal Confinement
Ordinance (ACO). Additional revisions to the Merced County ACO and Merced County Code
Chapter 18.02.02 (Zoning Code Agricultural Zones) were adopted on February 8, 2005. (The
Merced County ACO is included as a section of Title 18 Zoning of the Merced County Code.) The
ACO regulates the design, construction, and operation of animal confinement facilities within the
county. Because the Ordinance is regulatory rather than permissive, all existing and proposed animal
confinement facilities within the county are required to comply with the terms of the Ordinance,
including the proposed Antonio Brasil Dairy Expansion project.
Following is a summary of major ACO provisions. Copies of the complete text of the Ordinance are
available from: the Merced County Division of Environmental Health (DEH), 260 E. 15th Street,
Merced, California, 95340; the Merced County Planning and Community Development Department,
2222 ‘M‘ Street, Merced, California 95340; and on the County’s Internet site at
<http://www.qcode.us/codes/mercedcounty/>
Merced County’s ACO provides environmental compliance regulations that affect dairies and other
animal confinement facilities in Merced County. The Ordinance requires that all animal confinement
facilities, existing and new, complete and implement a Comprehensive Nutrient Management Plan
(CNMP) – for existing animal confinement facilities, CNMPs must be completed by December 31,
2006, and for the construction of a new facility, or for modification or expansion of an existing
animal confinement facility, the CNMP must be completed prior to construction. The purpose of
the CNMP is to ensure a balance between manure/wastewater application and nutrient uptake by
crops in order to minimize impacts to groundwater. Since adoption of the ACO, the Regional Water
Quality Control Board has issued new requirements for preparation of a Nutrient Management Plan
(NMP) and Waste Management Plan (WMP), which would serve in place of the CNMP as allowed
by County Code Chapter 18.48.055K.
In addition to the CNMP, the ACO includes measures designed to increase protection of surface
and groundwater resources. Both liquid and dry manure are regulated by the Ordinance under
detailed management requirements. For example, the ACO prohibits the storage or application of
manure (liquid or dry) within 100 feet of a surface water body or irrigation well unless adequate
protection is provided. Dry manure storage and application is regulated to prevent groundwater or
surface water contamination. In addition, the liquid manure management system must include
provisions for appropriate cropland application and collection of tailwater from cropland irrigated
with liquid manure. The ACO requires that all off-site discharge of drainage water from cropland
application areas meet the discharge and receiving water standards of the appropriate irrigation or
drainage district and the RWQCB.
The ACO also includes design and management provisions for the construction of retention ponds
and settling basins to prevent groundwater contamination, obnoxious odors, or excessive fly or
mosquito breeding. The retention pond provisions of the Ordinance apply only to new or expanding
animal confinement facilities. The ACO measures for retention ponds and settling basins include
capacity requirements, maintenance guidelines, size restrictions, and minimum design standards of
10-6 centimeters per second seepage velocity or less.
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To prevent nuisances from odors or vectors, the ACO requires animal confinement facilities to
implement both odor control measures and a vector control plan. The need for specific control
measures is determined by the Merced County DEH on a site-specific basis. Additionally, the
Ordinance prohibits the location of new animal confinement facilities within one-half mile of urban
areas or areas zoned for residential uses, or concentrations of rural residences. To provide additional
protection from the nuisances mentioned above, the ACO generally prohibits the location of animal
confinement facilities within 1,000 feet of an off-site residence, unless written permission from the
off-site resident or property owner is given.
To ensure compliance with the provisions of the ACO, the Ordinance requires routine inspections
of animal confinement facilities by Merced County DEH. Enforcement of the provisions contained
in the revised ACO is conducted by Merced County DEH and the Planning and Community
Development Department. In addition, the ACO includes penalties for any person who violates or
fails to comply with the provisions of the ACO.

TIERING FROM THE MERCED COUNTY ANIMAL CONFINEMENT ORDINANCE EIR
“Tiering” refers to the relationship between a program-level EIR (where long-range programmatic
cumulative impacts are the focus of the environmental analysis) and subsequent environmental
analyses such as this subject document, which focus primarily on issues unique to a smaller project
within the larger program or plan pursuant to Section 15168 of the State CEQA Guidelines. Tiering
focuses the environmental review on the project-specific significant effects that were not examined
in the prior environmental review or are susceptible to substantial reduction or avoidance by specific
revisions in the project, by the imposition of conditions, or by other means. The tiering concept will
be discussed more fully in the EIR for this project.
In the case of the Antonio Brasil Dairy Expansion project, the environmental analysis for this Initial
Study is tiered from the EIR for the Merced County Animal Confinement Ordinance Revision. The Merced
County Board of Supervisors certified the EIR and adopted the revised ACO on October 22, 2002
(SCH #2000072024). The environmental conclusions of the 2002 EIR were subsequently
reconfirmed in an Addendum to the EIR prepared and certified by the County on February 8, 2005.
The ACO regulates the design, construction, and operation of animal confinement facilities within
the County; all existing and proposed animal confinement facilities within the County are required to
comply with the terms of the Ordinance, including the Antonio Brasil Dairy Expansion project. To
reflect this, the requirements of the Ordinance and conclusions of the environmental analysis
contained in the ACO EIR were incorporated in this Initial Study.
The ACO EIR comprehensively evaluated the potential environmental effects of implementing the
revisions to the ACO and from approval of new or expanding animal confinement facilities. The
ACO EIR identified a number of mitigation measures that would reduce the magnitude of these
potential effects. Those measures were subsequently adopted by the County as conditions of
approval for the revisions to the ACO, and a mitigation monitoring program was adopted. Because
the Antonio Brasil Dairy Expansion project is subject to the requirements of the ACO for new and
expanding animal confinement facilities, those previously adopted mitigation measures and
conditions apply to the Antonio Brasil Dairy Expansion project, and would continue to apply after
approval of the currently requested actions. Therefore, the Antonio Brasil Dairy Expansion project
is related to the ACO EIR and, pursuant to Section 15152(a) of the CEQA Guidelines, tiering of
environmental documents is appropriate.
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The 2002 ACO EIR can be reviewed at the following location:
Merced County
Division of Environmental Health
650 E. 15th St.
Merced, California 95341
Based on the reasoning set forth above, this environmental evaluation implements, and is consistent
with, mitigation measures and study protocols adopted by Merced County in its certification of the
EIR for Revisions to the ACO and its approval of the Revised Ordinance. Because of its importance
relative to understanding the environmental analysis that has occurred to date with respect to the
potential environmental impacts associated with the construction and operation of animal
confinement facilities in Merced County, the ACO EIR is hereby incorporated by reference
pursuant to CEQA Guidelines Section 15150 as though fully set forth herein.
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2. ENVIRONMENTAL ANALYSIS
PURPOSE AND LEGAL BASIS FOR THE INITIAL STUDY
As a public disclosure document, this Initial Study also provides local decision makers and the public
with information regarding the environmental impacts associated with the proposed project.
According to Section 15063 of the CEQA Guidelines, the purpose of an Initial Study is to:
1. Provide the Lead Agency with information to use as the basis for deciding whether to
prepare an EIR or a Negative Declaration.
2. Enable an applicant or Lead Agency to modify a project, mitigating adverse impacts before
an EIR is prepared, thereby enabling the project to qualify for a Negative Declaration.
3. Assist in the preparation of an EIR, if one is required, by:
a. Focusing the EIR on the effects determined to be significant,
b. Identifying the effects determined not to be significant,
c. Explaining the reasons for determining that potentially significant effects would not be
significant, and
d. Identifying whether a program EIR, tiering, or another appropriate process can be used
for analysis of the project’s environmental effects.
4. Facilitate environmental assessment early in the design of a project.
5. Provide documentation of the factual basis for the finding in a Negative Declaration that a
project will not have a significant effect on the environment.
6. Eliminate unnecessary EIRs.
7. Determine whether a previously prepared EIR could be used with the project.

INITIAL ENVIRONMENTAL CHECKLIST
Following each major category in the Initial Study, there are four determinations by which to judge
the project’s impact. These categories and their meanings are shown below:
“No Impact” means that it is anticipated that the project will not affect the physical environment
on or around the project site. It therefore does not warrant mitigation measures.
“Less-than-Significant Impact” means the project is anticipated to affect the physical
environment on and around the project site, however to a less-than-significant degree, and therefore
not warranting mitigation measures.
“Less than Significant with Mitigation Incorporated” applies to impacts where the
incorporation of mitigation measures into a project has reduced an effect from “Potentially
Significant” to “Less Than Significant”. In such cases, and with such projects, mitigation measures
will be provided including a brief explanation of how they reduce the effect to a less-than-significant
level.
“Potentially Significant Impact” means there is substantial evidence that an effect is significant,
and no mitigation is possible.
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ENVIRONMENTAL FACTORS POTENTIALLY AFFECTED
The environmental factors checked below would be potentially affected by this project, involving at
least one impact that is a “Potentially Significant Impact” as indicated by the checklist on the
following pages.
Aesthetics

Agriculture and Forestry Resources ✗ Air Quality
Geology / Soils
✗ Biological Resources
✗ Cultural Resources
✗ Greenhouse Gas Emissions ✗ Hazards & Hazardous Materials
✗ Hydrology / Water Quality
Mineral Resources
Noise
✗ Land Use / Planning
Population and Housing
Transportation / Traffic

Public Services
Utilities / Service Systems
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✗ Mandatory Findings of Significance
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Potentially
Significant
Impact

I.

Less than
Significant
with Mitigation
Incorporated

Less than
Significant
Impact

No Impact

AESTHETICS
Would the project:
a)

Have a substantial adverse effect on a scenic vista?

✓

b)

Substantially damage scenic resources, including, but
not limited to, trees, rock outcroppings, and historic
buildings within a state scenic highway?

✓

c)

Substantially degrade the existing visual character or
quality of the site and its surroundings?

✓

d)

Create a new source of substantial light or glare which
would adversely affect day or nighttime views in the area?

✓

The project site is currently in agricultural use (agricultural crops and an existing dairy) and
surrounded by agricultural uses and associated residences.
Question a: No Impact. Viewers are limited to motorists on perimeter roadways and residents of
surrounding agricultural facilities and operations. No scenic vista is visible from the project site; nor
is the site visible from any nearby scenic vista. Because the proposed dairy expansion would not
affect a scenic vista, no impact would result with implementation of the project.
Question b: No Impact. No state- or locally-designated scenic highway is visible from the project
site; nor is the site visible from any nearby designated scenic highway (Caltrans 2007). Further, no
important scenic resources are located on the project site. Because the project site is not located
within the viewshed of a designated scenic highway, there would be no damage to scenic resources,
and no impact would result with implementation of the dairy expansion project.
Question c: Less-than-significant Impact. Developed agricultural facilities in the vicinity
primarily consist of irrigated cropland. Confined animal facilities, including dairy facilities, are
located approximately two miles to the north, northeast, and east of the project site. Though the
existing dairy facilities are visible from perimeter roads, their appearance is a common sight in rural
areas of Merced County, and the visual effects of the facilities are reasonable and expected in the
context of the Agriculture land use designation. The proposed project would appear similar to
existing facilities in the project area, and would be considered common and appropriate to the
region by most viewers. Since the proposed project is consistent with the existing and planned
agricultural uses of the area, implementation of the project would not degrade the existing visual
character of the site or surroundings.
Question d: Less-than-significant Impact. The project may add an additional source of light to
the area for new security lighting. While there are sensitive receptors for nighttime light and glare
located in the vicinity of proposed active dairy operations, County standards require that all new
lighting be directed away from or be properly shaded to eliminate light trespass or glare within a
project or onto surrounding properties. Compliance with County requirements would reduce any
light and glare effects to less-than-significant levels.
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Potentially
Significant
Impact

II.

Less than
Significant
with Mitigation
Incorporated

Less than
Significant
Impact

	
  
	
  

	
  
	
  

	
  
	
  

	
  
	
  
✓

No Impact

AGRICULTURE AND FOREST RESOURCES
Would the project:
a)

b)
c)

Convert Prime Farmland, Unique Farmland, or
Farmland of Statewide Importance (Farmland), as
shown on the maps prepared pursuant to the Farmland
Mapping and Monitoring Program of the California
Resources Agency, to non-agricultural use?
Conflict with existing zoning for agricultural use, or a
Williamson Act contract?

✓

Conflict with existing zoning for, or cause rezoning of,
forest land (as defined in Public Resources Code
Section 12220(g)), timberland (as defined by Public
Resources Code Section 4526), or timberland zoned
Timberland Production (as defined by Government
Code Section 51104(g))?
✓

d)
e)

Result in the loss of forest land or conversion of forest
land to non-forest use?
Involve other changes in the existing environment
which, due to their location or nature, could result in
conversion of Farmland, to non-agriculture use or
conversion of forest land to non-forest use?

✓

✓

The project site is currently in agricultural use and surrounded by similar agricultural uses and
associated residences. Construction of the proposed dairy facilities and expansion of the existing
herd would represent a continuation of agricultural uses.
Question a: Less-than-significant Impact. According to the California Department of
Conservation’s (DOC) Important Farmlands Map of Merced County and Madera County, the
project area is designated Prime Farmland, Unique Farmland, and Confined Animal Agriculture (see
Figure 8) (FMMP 2010; FMMP 2010b). The area of the proposed corrals is designated as Unique
Farmland. Confined Animal Agriculture lands as defined by DOC include poultry facilities, feedlots,
dairy facilities, and fish farms. Unique Farmland as defined by DOC is land of lesser quality soils
used for the production of specific high economic value crops.
The Natural Resources Conservation Service (NRCS) provides agricultural ratings for soils in the
project area in the Merced County Soil Survey (see Table 5). Predominant soils in the area of the
project site as classified by the NRCS consist of soils of the Fresno and Pozo soil associations. The
majority of the area of the proposed dairy expansion is located on the Fresno loam, moderately
saline-alkali, 0 to 1 percent slopes (FrA) soil type and the Traver fine sandy loam, moderately salinealkali, 0 to 1 percent slopes (ToA). These soils are rated as Prime Farmland soils, if irrigated, and
Farmland of Statewide Importance (see Table 5).
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Table 5

Antonio Brasil Dairy On-Site Soil Types
Soil Map Symbol and Name

Approx. %
Project Site

CA Revised Storie
Farmland Classification
Index Grade

Merced Area
(FrA) Fresno loam, moderately saline-alkali, 0 to 1
percent slopes

53%

5- Very Poor

Not Prime

(ToA) Traver fine sandy loam, moderately saline-alkali,
0 to 1 percent slopes
Madera Area

6%

3- Fair

Farmland of Statewide
Importance

(CgaA) Chino loam, slightly saline-alkali, 0 to 1 percent
slopes
(FfaA) Fresno and El Peco loams, slightly saline-alkali,
0 to 1 percent slopes
(FfbA) Fresno and El Peco loams, moderately salinealkali, 0 to 1 percent slopes

1%

Not Rated

Prime, if irrigated

5%

5 – Very Poor

Not Prime

1%

5 - Very Poor

Not Prime

(FfcA) Fresno and El Peco loams, strongly salinealkali, 0 to 1 percent slopes
(PkA) Pozo clay loam, slightly saline, 0 to 1 percent
(PsA) Pozo loam, slightly saline, 0 to 1 percent slopes

2%

6 - Nonagricultural

Not Prime

8%
17%

5 - Very Poor
5 - Very Poor

Not Prime
Not Prime

(TbA) Temple clay loam, 0 to 1 percent slopes

7%

4 - Poor

Prime, if irrigated

Source:

Soil Survey Staff, Natural Resources Conservation Service, United States Department of Agriculture. Web Soil Survey.
Available online at http://websoilsurvey.nrcs.usda.gov/ accessed July 23, 2012.

Construction of the proposed improvements to the existing active dairy would convert
approximately 32 acres of existing cropland to active dairy facilities, an agricultural use. This area of
cropland is designated as Unique Farmland. Because this area of the project site would be
maintained in agricultural use, construction of the proposed facilities would not convert Prime
Farmland, Unique Farmland, or Farmland of Statewide Importance to a non-agricultural use, and a
less-than-significant impact would result.
Question b: Less-than-significant Impact. The project site and area are designated for
agricultural uses by the Merced and Madera County General Plans and Zoning Ordinances. The
Merced County parcel APN 074-170-004 and the Madera County parcels 020-110-002 and 020-140002 are currently under Williamson Act Contracts (Merced County 2007; Gilbert 2012). However,
the proposed dairy expansion would not modify conditions of those contracts. The existing use, a
dairy and associated agricultural fields, are agricultural uses consistent with both the Merced and
Madera General Plans and Zoning Ordinances. Adjacent properties are also in agricultural uses,
namely field crops in most surrounding areas and several nearby agricultural facilities. No feature of
the project would preclude or limit the agricultural use of the project site or adjoining parcels. There
are several off-site single-family residences associated with other agricultural operations located on
parcels to the north, south, and west of the project site. The nearest off-site residence is located
approximately 200 feet west of the existing facilities of the Antonio Brasil Dairy. These surrounding
residences would not conflict with continued agricultural production on the site (for location of offsite residences, see Figure 3). Thus, the proposed project would be the continuation of an existing
agricultural use consistent with County policies, and would not conflict with adjacent agricultural
and/or non-agricultural uses.
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Question c, d: No Impact. The project site is not zoned for forest land or timberland, nor are
there any forest resources located on the project site. Thus, no impact would occur.
Question e: No Impact. The proposed dairy expansion project would not involve the
development of any use inconsistent with the project site’s agriculture zoning, and would not result
in the development of non-agricultural uses. Thus, no impact would occur.
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Potentially
Significant
Impact

III.

Less than
Significant
with Mitigation
Incorporated

Less than
Significant
Impact

No Impact

AIR QUALITY
Would the project:
a)
b)

c)

Conflict with or obstruct implementation of the
applicable air quality plan?
Violate any air quality standard or contribute
substantially to an existing or projected air quality
violation?

✓
✓

Result in a cumulatively considerable net increase of
any criteria air pollutant for which the project region is
non-attainment under an applicable federal or state
ambient air quality standard (including releasing
emissions which exceed quantitative thresholds for
ozone precursors)?
✓

d)
e)

Expose sensitive receptors to substantial pollutant
concentrations?

✓

Create objectionable odors affecting a substantial
number of people?

✓

Air quality influences public health and welfare, the economy, and quality of life. Air pollutants have
the potential to adversely impact public health, the production and quality of agricultural crops,
visibility, native vegetation, and buildings and structures.
Merced County is located in the San Joaquin Valley Air Basin (SJVAB). Air quality within the
County is regulated by the San Joaquin Valley Air Pollution Control District (SJVAPCD) under both
federal and state Clean Air Acts. The Air Basin is in “severe” nonattainment for the state 1-hour
ozone standard; “extreme” nonattainment for the revoked federal 1-hour ozone standard; “extreme”
nonattainment for the federal 8-hour ozone standard; attainment for federal PM10 standards;
nonattainment for state PM10 standards; and nonattainment for federal and state PM2.5 standards
(CARB 2011; EPA 2012).
SJVAPCD’s Rule 2010 applies to agricultural uses, including dairies, and states that “any person who
plans to or does operate, construct, alter, or replace any source of emission of air contaminants”
must obtain approval of the Air Pollution Control Officer and receive the following permits: an
Authority to Construct (ATC) and a Permit to Operate (PTO).
In addition to the ATC and PTO permits, dairies must comply with many other air district rules and
regulations including, at a minimum, Regulation VIII, New Source Review, and health risk
assessments in compliance with AB 2588. Developed as part of the 2003 PM10 Planning process,
Regulation VIII includes specific emission control strategies for fugitive dust from
construction/demolition, bulk materials, carryout, open areas, paved and unpaved roads, equipment
on unpaved roads, paved road dust, fugitive windblown dust, and farming operations. Regulation
VIII and Rules 8011-8081, including preparation of a dust control plan, apply to the Antonio Brasil
Dairy Expansion project. New sources of air pollution, and modifications of existing sources, must
comply with District Rule 2201 (New and Modified Source Review), also known as New Source
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Review and include Best Available Control Technology, Best Available Retrofit Control Technology,
and Offsets.
Question a-e: Potentially Significant Impact. The proposed dairy expansion is anticipated to
have potentially significant impacts from the following air emission sources that will be evaluated
further in the DEIR: construction-related emissions of reactive organic gases, nitrogen oxides and
fugitive dust; operations-related emissions of carbon monoxide, ozone precursors, fugitive dust, and
hazardous pollutants; and odors from project operations. A Health Risk Assessment will be
prepared and will address emissions from: ammonia; particulate matter and its toxic components
(e.g., aluminum, lead, manganese, nickel, etc.); and xylenes, formaldehydes, and carbon tetrachloride
from Volatile Organic Compounds.
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Potentially
Significant
Impact

IV.

Less than
Significant
with Mitigation
Incorporated

Less than
Significant
Impact

No Impact

BIOLOGICAL RESOURCES
Would the project:
a)

b)

c)

d)

e)

f)

Have a substantial adverse effect, either directly or
through habitat modifications, on any species identified
as a candidate, sensitive, or special status species in
local or regional plans, policies, or regulations, or by
the California Department of Fish and Game or the
U.S. Fish and Wildlife Service?

✓

Have a substantial adverse effect on any riparian
habitat or other sensitive natural community identified
in local or regional plans, policies, and regulations or by
the California Department of Fish and Game or the
U.S. Fish and Wildlife Service?

✓

Have a substantial adverse effect on federally protected
wetlands as defined by Section 404 of the Clean Water
Act (including, but not limited to, marsh, vernal pool,
coastal, etc.) through direct removal, filling,
hydrological interruption, or other means?

✓

Interfere substantially with the movement of any native
resident or migratory fish or wildlife species or with
established native resident or migratory wildlife
corridors, or impede the use of native wildlife nursery
sites?

✓

Conflict with any local policies or ordinances
protecting biological resources, such as a tree
preservation policy or ordinance?
Conflict with the provisions of an adopted Habitat
Conservation Plan, Natural Community Conservation
Plan, or other approved local, regional, or state habitat
conservation plan?

✓

✓

Question a through e: Potentially significant Impact. The project site is graded and almost
entirely cultivated in cropped fields. The Antonio Brasil Dairy project vicinity contains habitat
suitable for a variety of wildlife species typical of agricultural areas. Conversion of cultivated
farmland to dairy facilities could contribute to the loss of foraging habitat for some special-status
species. Also, the project site may provide occasional foraging opportunities for sensitive wildlife
species, including various species of raptors and migratory birds. These would be potentially
significant impacts that will be evaluated further in the DEIR. A reconnaissance-level biological
survey of the project site, including dairy owned cropland that currently receives or would be
irrigated with dairy wastewater with the proposed expansion, will be conducted to assess existing
biological conditions and potential impacts.
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Potentially
Significant
Impact

V.

Less than
Significant
with Mitigation
Incorporated

Less than
Significant
Impact

No Impact

CULTURAL RESOURCES
Would the project:
a)

Cause a substantial adverse change in the significance
of a historical resource as defined in Section 15064.5?

✓

b)

Cause a substantial adverse change in the significance
of an archaeological resource as defined in Section
15064.5?

✓

c)

Directly or indirectly destroy a unique paleontological
resource or site or unique geologic feature?

✓

d)

Disturb any human remains, including those interred
outside of formal cemeteries?

✓

A cultural resources records search was conducted for the project site and surrounding area at the
Central California Information Center (CCIC) to determine historic and cultural sensitivity of the
project site (Napton 2012).
Question a through d: Potentially Significant Impact. Implementation of the proposed project
may result in minimal site clearing, grading, and other ground disturbing activities that could
adversely affect cultural resources. A portion of the project site that currently consists of cropland
has not been previously developed and is located in the vicinity of a former slough. One extensive
prehistoric Native American occupation site has been found nearby in a similar environment.
Historic era structures have also been identified within the project area (Napton 2012). According to
the Merced County General Plan:
Areas that are considered “sensitive” and likely to contain archaeological or historic cultural
resources are often located near natural watercourses, springs, or ponds, and on elevated ground
such as ridges and knolls. The channels of natural watercourses change over the years and
springs dry up or emerge at different locations, therefore, archaeological sites are often found in
areas that are distant from present-day sources of water. Many archaeological sites in the region
have been covered by alluvial deposits and therefore, would not necessarily be evident solely by
inspection of the ground surface. Disturbance or destruction of cultural resources may result
from any type of activity that involves disturbing the earth or removing existing structures.
Significant cultural remains can also exist below the plow zone in Merced County, and construction
activities in these undeveloped areas could unearth and potentially damage cultural resources. Due to
the dairy facility’s proximity to a former slough and prehistoric Native American occupation site,
cultural remains may exist in the subsurface portions of farmland that have not been previously
disturbed by agricultural uses, and the conversion of cultivated farmland to dairy facilities could
disturb unknown cultural resources. This would be a potentially significant impact that will be
evaluated further in the DEIR. A reconnaissance-level cultural resources survey of the project site,
including over 32 acres of dairy owned cropland proposed to be converted to active dairy facilities,
will be conducted to determine existing archaeological and historical resource conditions and
potential impacts.
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Potentially
Significant
Impact

VI.
a)

i)

Less than
Significant
with Mitigation
Incorporated

Less than
Significant
Impact

No Impact

GEOLOGY AND SOILS
Would the project:
Expose people or structures to potential substantial
adverse effects, including the risk of loss, injury or
death involving:
Rupture of a known earthquake fault, as delineated on
the most recent Alquist-Priolo Earthquake Fault
Zoning Map issued by the State Geologist for the area
or based on other substantial evidence of a known
fault?
ii)

✓

Strong seismic ground shaking?
✓

iii) Seismic-related ground failure, including
liquefaction?

✓

iv) Landslides?
✓
b)

Result in substantial soil erosion or the loss of topsoil?
✓

c)

d)

e)

Be located on a geologic unit or soil that is unstable, or
that would become unstable as a result of the project,
and potentially result in on- or off-site landslide, lateral
spreading, subsidence, liquefaction, or collapse?
Be located expansive soil, as defined in Table 18-1-B of
the Uniform Building Code (1994), creating substantial
risks to life or property?
Have soils incapable of adequately supporting the use
of septic tanks or alternative waste water disposal
systems where sewers are not available for the disposal
of waste water?

✓

✓

✓

The Antonio Brasil Dairy project site is located within the Great Central Valley of California. The
Central Valley is composed primarily of alluvial deposits from erosion of the Sierra Nevada
Mountains located to the east and of the Coastal Ranges located to the west. The elevation of the
project site ranges from approximately 120-125 feet above mean sea level (MSL). The topography of
the project site is generally flat, with varying agricultural field elevations sloping downward from
northeast to southwest.
Question a: Less-than-significant Impact. The project is not located within a mapped fault
hazard zone and there is no record or evidence of faulting on the project site (DOC 2012; Merced
County 2007a). Because no fault traces underlie the project site, no impact would result with project
implementation.
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The State Division of Mines and Geology has published a map of maximum expectable earthquake
intensities for California. The proposed Antonio Brasil Dairy project is located within Zone III
(Merced County 2007b). Within this zone the maximum expectable earthquake has a high
probability of occurrence and would result in damage of high severity. However, the proposed
project is categorized as a low risk use that is considered suitable in all ground-shaking zones.
Merced County requires that all new construction comply with the seismic safety requirements of
the California Building Standards Code (CBC). Compliance with the CBC would reduce risks on the
project site from seismic ground shaking to levels considered acceptable for the state and region,
and no significant risks from groundshaking would occur.
While the County has not recognized any specific areas subject to liquefaction hazard, there is the
potential for occurrence where unconsolidated sediments and a high water table coincide (Merced
County 2007c). Probable areas for liquefaction hazards include the county’s wetland areas, areas near
levees, or areas of shallow groundwater. Based on 2005 data, depth to groundwater at the project
site ranged from 60 to 90 feet below ground surface. Because of the project site location and depth
to groundwater, it is unlikely that the project would be exposed to liquefaction hazards. Although
the proposed project would not likely be exposed to the effects of liquefaction, building standards
imposed by Merced County and compliance with CBC requirements would further reduce this
potential impact. Also, the project area is not noted for unstable geologic formations susceptible to
landslide or ground failure (Merced County 2007c) and the site is generally level. Given this existing
topography, the distance to active faults, and compliance with seismic safety requirements according
to the CBC, seismic groundshaking, liquefaction, and landslides at this location are considered
unlikely. Thus, impacts from geologic hazards or to geophysical features would be less than
significant, and no mitigation would be necessary.
Question b: Potentially Significant Impact. Implementation of the proposed project could result
in temporary soil erosion and the loss of top soil due to construction activities, including clearing,
grading, and site preparation activities for the proposed active dairy facilities. Stormwater runoff
during the construction period could result in erosion, siltation, and sedimentation of waterways
draining the site. Project impacts due to surface drainage, erosion, and runoff will be evaluated
further in the EIR in the Hydrology and Water Quality chapter.
Question c: Less-than-significant Impact. Construction of the proposed active dairy facilities
such as the freestall barns could increase loads on the project site that could cause soil settlement.
Soil present in the area of the proposed expansion of active dairy facilities includes Fresno loam,
moderately saline-alkali, 0 to 1 percent slopes (FrA) soil type and the Traver fine sandy loam,
moderately saline-alkali, 0 to 1 percent slopes (ToA). The agricultural ratings of the soils are set forth
in Section II, Agriculture and Forest Resources, above (see Table 5). While these soils have building
limitations due to shrink-swell potential and potential flooding (NRCS 2012), the limitations would
be minimized by project design, and the proposed agricultural facilities would not be used for
human habitation. Further, the project area is not noted for unstable geologic formations susceptible
to landslide or ground failure (Merced County 2007c). The topography surrounding the active dairy
facilities is generally level, with agricultural field elevations sloping downward from northeast to
southwest. Given this existing topography, and because the area of the proposed expansion of
active dairy facilities is not considered unstable or susceptible to ground failure, the construction of
the dairy facilities would not result in soil instability.
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Subsidence is the settling or sinking of parts of the earth’s surface layer. The project site is located
within a known area of subsidence according to the Merced County General Plan (Merced County
2007d). However, no subsidence has been noted on the project site. The proposed dairy expansion
would not result in substantial increases in groundwater withdrawal, and is not expected to result in
localized subsidence in the project area. Potential effects from unstable or expansive soils would be
minimized following compliance with the Merced County and CBC building standards. Thus,
potential impacts from landslides, lateral spreading, subsidence, or unstable soils would be less than
significant, and no mitigation would be necessary.
Question d: Less-than-significant Impact. Expansive soils are soils that expand when water is
added, and shrink when they dry out. The project site soils have minor building limitations due to
shrink-swell potential (NRCS 2012); however, the proposed agricultural facilities would not be used
for human habitation. Further, Merced County building code requires a soils report for most nonresidential structures within Merced County. Compliance with the CBC requirements would reduce
risks on the project site from shrink-swell potential to levels considered acceptable for the state and
region, and risks from expansive soils would be less than significant.
Question e: No Impact. The proposed dairy expansion does not include the installation of a new
or expanded septic system. Therefore, no impact would occur, and no mitigation would be required.
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Potentially
Significant
Impact

VII.

Less than
Significant
with Mitigation
Incorporated

Less than
Significant
Impact

No Impact

GREENHOUSE GAS EMISSIONS
Would the project:
a)

b)

Generate greenhouse gas emissions, either directly or
indirectly, that may have a significant impact on the
environment?

✓

Conflict with an applicable plan, policy or regulation
adopted for the purpose of reducing the emissions of
greenhouse gases?

✓

Question a-b: Potentially Significant Impact. Construction and operation of the dairy expansion
project would result in greenhouse gas emissions from direct and indirect sources. The proposed
dairy expansion is anticipated to have potentially significant impacts from greenhouse gases
(including methane) that will be evaluated further in the DEIR.
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Potentially
Significant
Impact

VII.

Less than
Significant
with Mitigation
Incorporated

Less than
Significant
Impact

No Impact

HAZARDS AND HAZARDOUS MATERIALS
Would the project:
a)

Create a significant hazard to the public or the
environment through the routine transport, use, or
disposal of hazardous materials?

b)

Create a significant hazard to the public or the
environment through reasonably foreseeable upset and
accident conditions involving the release of hazardous
materials into the environment?

c)

Emit hazardous emissions or handle hazardous or
acutely hazardous materials, substances, or waste within
one-quarter mile of an existing or proposed school?

d)

e)

f)

g)

h)

i)

✓

✓
	
  
	
  
✓

Be located on a site which is included on a list of
hazardous materials sites compiled pursuant to
Government Code Section 65962.5 and, as a result,
would it create a significant hazard to the public or the
environment?

✓

For a project located within an airport land use plan or,
where such a plan has not been adopted, within two
miles of a public airport or public use airport, would
the project result in a safety hazard for people residing
or working in the project area?

✓

For a project within the vicinity of a private airstrip,
would the project result in a safety hazard for people
residing or working in the project area?

✓

Impair implementation of or physically interfere with
an adopted emergency response plan or emergency
evacuation plan?

✓

Expose people or structures to a significant risk of loss,
injury, or death involving wildland fires, including
where wildlands are adjacent to urbanized areas or
where residences are intermixed with wildlands?
Create significant nuisance conditions to the public or
the environment through the generation of insects due
to project operations?

✓
✓

Question a: Potentially Significant Impact. Animal agriculture, such as dairies, results in the
production of copious amounts of manure. Animal wastes contain zoonotic pathogens, which are
viruses, bacteria, and parasites of animal origin that cause disease in humans. Implementation of the
proposed Antonio Brasil Dairy Expansion project could result in increased export of dry manure
and associated pathogens and residual contaminants, potentially causing adverse human health
impacts. These effects will be evaluated more fully in the EIR prepared for the project.
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During project operation, the feed lanes, silage storage area, and wastewater collection ponds are
treated with spray and biological controls to minimize nuisance insect populations. The dairy
operator would continue to store and use chemicals commonly used on dairy facilities, such as
chlorine. The storage of any hazardous material on site over threshold quantities (55 gallons; 200 cu.
ft.; or 500 pounds) would require a Hazardous Material Business Plan (HMBP) to be filed with the
Merced County Division of Environmental Health. Any quantity of hazardous waste generated on
site also would also require that a HMBP be filed. The potential risk of release is reduced within the
project area and region because nutrient-rich process water would be used to fertilize on-site crops,
thereby precluding the need for large amounts of chemical fertilizers. Similarly, available dry manure
would be used off site for fertilizer and soil amendment, in place of chemical fertilizers.
Previous evaluations of dairy operations conducted by Merced County (Merced County Animal
Confinement Ordinance Revision DEIR, February 2002; Vander Woude Dairy FEIR Staff
Presentation to Planning Commission, March 30, 2004) indicate that the following activities and
operations at dairies would not result in the release of hazardous substances to the environment:
Potential Source
Supplements in cattle feed

Genetically modified crops
(grown as forage for dairy
animals)

Explanation

Information Source

No complete exposure pathways

Animal Confinement Ordinance
DEIR, February 2002, pps. 5-141 to
5-145
Cattle digestive process breaks down
Vander Woude Dairy FEIR, January
components in feeds, including protein into 2004, pps. 3-42 to 3-43; Staff
amino acids, and DNA into nucleic acids,
Presentation to Planning Commission,
that are then excreted; Unpublished research March 30, 2004, slides 19 and 25
indicates no adverse effects on dung beetles
from ingesting manure from cows feeding on
Bt corn; Incomplete exposure pathway
NONE GROWN AT THE PROJECT
SITE

Recombinant Bovine Growth
Hormone

bST is a complex protein that is immediately
broken down into small, inactive amino acids
and peptides and rendered ineffective when
it enters a cows digestive system; Incomplete
exposure pathway
NONE USED AT THE DAIRY

Vander Woude Dairy FEIR, January
2004, pps. 3-42 to 3-43; Staff
Presentation to Planning Commission,
March 30, 2004, slides 19 and 25

Antibiotics

Use of antibiotics is prohibited for the
milking herd
ANTIBIOTICS ONLY USED ON SICK
ANIMALS

Vander Woude Dairy FEIR, January
2004, pps. 3-42 to 3-43; Staff
Presentation to Planning Commission,
March 30, 2004, slides 19 and 25

No proposed operation or facility of the Antonio Brasil Dairy would alter the results of these
previous evaluations regarding the release of hazardous substances to the environment from dairy
operations.
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Question b: Less-than-significant Impact. As described above, dairy operations involve the
minor transport and use of hazardous materials. However, the handling and transport of hazardous
materials would be performed in compliance with applicable rules and regulations, and the risk from
upset or accident conditions would be less than significant.
Question c: No Impact. The nearest existing school, Alview Elementary School, is located
approximately three miles to the east of the project site. Therefore, the dairy operations would not
result in hazardous emissions or handle hazardous waste within 0.25 miles of an existing or
proposed school, and no impact would result.
Question d: No Impact. The project site is not listed in the roll of hazardous waste sites
maintained by the State of California and Merced County for County addresses pursuant to
Government Code Section 65962.5, and no significant hazard to the public or the environment
would result with project implementation (DTSC 2007).
Question e, f: No Impact. The Chowchilla Municipal Airport is the closest public airport, located
over 15 miles to the east of the project site in Madera County. Since the project site is not located in
an area for which an Airport Land Use Plan has been prepared, no employees of the Antonio Brasil
Dairy Expansion project or people residing in the area of the project would be exposed to safety
hazards due to aircraft overflight. While there are several airstrips within the vicinity of the project
site, these airstrips are used for agricultural purposes, and would not result in a safety hazard for
employees of the proposed dairy expansion project. Thus, no impact would occur, and no mitigation
would be necessary.
Question g: Less-than-significant Impact. The proposed active dairy facilities and crop fields
within the project site are not located near a traffic control point. SR 152 is designated as an
Expressway, a special class of arterial roadway, and could be used as an emergency evacuation route.
According to Map 17 of the Merced County General Plan (Merced County 2000), the nearest traffic
control point is located north of the project site at the intersection of Washington Road and SR 59
in the community of El Nido. Traffic control points are intended to direct evacuees away from areas
of risk or hazard. No modification of area intersections is proposed by the project, and the project
would not add significant amounts of traffic that could interfere with emergency response. Further,
the Antonio Brasil Dairy Expansion project would not result in the modification or blockage of any
evacuation route, or result in an increased concentration of large numbers of persons in an at-risk
location. A less-than-significant impact would result with project implementation.
Question h: Less-than-significant Impact. The Merced County Fire Threat map (Merced County
2007e) designates the project site and surrounding area as having a low to moderate threat of
wildland fire. Because the project is in an area with low risk of loss, injury, or death due to wildland
fire, a less-than-significant impact would occur with implementation of the proposed dairy
expansion project.
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Question i: Potentially Significant Impact. While the existing agricultural character of the project
vicinity tends to minimize incompatibility to existing uses, implementation of the Antonio Brasil
Dairy Expansion project could introduce an additional source of flies and other insects in the area of
the adjacent residences. In efforts to minimize these conflicts, Merced County requires a minimum
setback between new or expanded confined animal facilities and individual off-site rural residents to
1,000 feet, and the construction of new off-site dwellings is prohibited within 1,000 feet of an
existing animal confinement facility. For the Antonio Brasil Dairy Expansion project, the nearest
off-site residence is located approximately 200 feet to the west of the existing active dairy facility.
The proposed dairy expansion would not reduce the distance between the off-site residence to the
west and the proposed active dairy facilities. Nonetheless, because of the proximity of adjacent
residences, and because expanded operations at the dairy could result in an increase in nuisance
intensity and frequency, the proposed project may be incompatible with existing uses in the project
vicinity. These effects will be evaluated more fully in the EIR prepared for the project.
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Potentially
Significant
Impact

IX.

Less than
Significant
with Mitigation
Incorporated

Less than
Significant
Impact

No Impact

HYDROLOGY AND WATER QUALITY
Would the project:
a)
b)

c)

d)

e)

f)

Violate any water quality standards or waste discharge
requirements?
Substantially deplete groundwater supplies or interfere
substantially with groundwater recharge such that there
would be a net deficit in aquifer volume or lowering of
the local groundwater table level (e.g., the production
rate of pre-existing nearby wells would drop to a level
which would not support existing land uses or planned
uses for which permits have been granted)?

✓

✓

Substantially alter the existing drainage pattern of the
site or area, including through the alteration of the
course of a stream or river, in a manner which would
result in substantial erosion or siltation on- or off-site?

✓

Substantially alter the existing drainage pattern of the
site or area, including through the alteration of the
course of a stream or river, or substantially increase the
rate or amount of surface runoff in a manner which
would result in flooding on- or off-site?

✓

Create or contribute runoff water which would exceed
the capacity of existing or planned stormwater drainage
systems or provide substantial additional sources of
polluted runoff?

✓

Otherwise substantially degrade water quality?
✓

g)

h)
i)

j)

Place housing within a 100-year flood hazard area as
mapped on a federal Flood Hazard Boundary or Flood
Insurance rate map or other hazard delineation map?
Place within a 100-year flood hazard area structures
which would impede or redirect flood flows?
Expose people or structures to a significant risk of loss,
injury or death involving flooding, including flooding as
a result of the failure of a levee or dam?
Inundation by seiche, tsunami, or mudflow?

✓
✓
✓
✓

The nearest natural water features are the channels of the San Joaquin and Fresno Rivers, and their
associated bypass and flood control channels. Extensive irrigation systems and a natural gas field are
present in the area, though no natural water features or public irrigation facilities are located on the
dairy site itself. Irrigation water is supplied by groundwater from on-site irrigation wells. A central
ditch system currently is used to distribute irrigation water.
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Question a, f: Potentially Significant Impact. Dairy facilities pose a number of potential risks to
water quality, primarily related to the amount of manure and process water that they generate.
Manure and process water from dairy facilities can contribute pollutants such as nutrients (nitrogen),
ammonia, organic matter, sediments, pathogens, hormones, antibiotics, and total dissolved solids
(salts). These pollutants, if uncontrolled, can cause several types of water quality impacts, including
contamination of drinking water, impairment of irrigation systems, and impairment of surface
waters.
For the proposed Antonio Brasil Dairy Expansion project, animal wastes from freestall and other
concrete-surfaced areas would continue to be flushed to an on-site waste management system,
except for solid manure within corral areas, which would continue to be scraped. Wastewater would
continue to be mixed with irrigation water and applied to the land. With conversion of 32 acres of
existing cropland for construction of new active dairy facilities, there would be approximately 344
acres remaining for cropland available for disposal of dairy wastewater. Dairy process water contains
many contaminants, including elevated levels of salts and nitrogen. Because of their environmental
and chemical characteristics, nitrogen and salts are used as the chemical markers for assessing the
safety and effectiveness of process water management for confined dairy and cattle facilities. For
regulatory purposes, if all of the nitrogen and salt generated by a proposed dairy or other animal
confinement facility are safely and effectively managed, the other lesser constituents of the process
water would be controlled as well. While the existing and proposed waste management systems
would act to prevent groundwater contamination, the operation of the Antonio Brasil Dairy
Expansion project may result in degradation of groundwater resources and potential adverse effects
to surface water quality. This would be a potentially significant impact to be evaluated further in the
EIR for the proposed project.
The EIR will include a water quality characterization and impacts analysis based on water quality
data available from nearby water wells and monitoring wells completed for the dairy in 2005.
Question b: Potentially Significant Impact. Groundwater resources currently provide water
used for the dairy operation. The proposed expansion project includes the continued use of existing
water resources. Water usage for the dairy could increase with the proposed herd expansion. Project
impacts to groundwater levels will be evaluated further in the EIR for the proposed project.
Question c, d, e: Potentially Significant Impact. The project involves the construction of
additional facilities at a previously existing dairy. These additional facilities would convert
approximately 32 acres of existing cropland to active dairy facilities. Stormwater runoff during the
construction period could result in erosion, siltation, and sedimentation of waterways draining the
site. Project impacts due to surface drainage and runoff will be evaluated further in the EIR for the
proposed project.
Question g, h, i: Less-than-significant Impact. The Federal Emergency Management Agency
(FEMA) provides information on flood hazards for communities based on its Flood Insurance Rate
Maps (FIRM). According to FEMA, the entire project site is located in Flood Zone A (FIRM 2008).
In this area of Merced County, Flood Zone A is defined as an area that has a one percent annual
chance of flood (100-year flood) but for which a base flood elevation has not been established.
Merced County regulates development within the 100-year floodplain pursuant to Zoning Code
Section 18.34.050, Provisions for Flood Hazard Reduction (Flood Ordinance). The General Order for
Existing Milk Cow Dairies also regulates milk cow dairies located within a flood inundation zone.
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The County’s Flood Ordinance defines areas of special flood hazard as Zones A, AO, AE or AH.
Because the site is located in a special flood hazard area, no development may occur on the project
site until all of the relevant requirements of the Flood Ordinance have been satisfied. These
requirements as set forth in Section 18.34.050 of the Zoning Code include construction standards
for both occupied and non-occupied structures, utilities, mobile homes, and for non-residential
structures. These standards include anchoring structures to prevent flotation, collapse, or
movement; raising structures above the base flood elevation or otherwise floodproofing them;
constructing adequate drainage paths around structures to guide floodwaters around and away from
proposed structures; providing a determination of the base flood elevation as determined by a
licensed engineer; and drafting all subdivision plans so that they identify the flood hazard area and
elevation of the base flood, and provide the elevation of proposed structures and pads. Compliance
with FEMA requirements would be added as a condition of approval for the project pursuant to the
requirements of the Flood Ordinance, and would protect the project area from unnecessary flood
hazards.
As required by the General Order, an engineering survey was performed to determine the actual
existing elevations of active dairy facilities relative to the estimated base flood elevation (Sousa
Engineering 2012). The majority of the project site was previously in Zone X, but was determined to
be in Zone A in 2008, after construction of the existing facilities. The current Zone A represents an
extent of flooding that would occur in the absence and/or failure of the existing Chowchilla Canal /
Eastside Bypass levees. The engineering report determined that the area of active dairy facilities
would be subject to storm inundation, with levels of inundation estimated varying from three feet
and seven feet (in the theoretical absence of the existing Chowchilla Canal / Eastside Bypass levees).
Since the levee protection remains and provides the flood protection as required by the General
Order, no further flood protection improvements would be required (Sousa Engineering 2012).
The project would not redirect flood flows or result in any adverse effects due to flood hazards
because no new residences are proposed for the dairy expansion, there is only a slight increase of
employees, and the project would be consistent with FEMA, the General Order, and Merced
County policies to reduce flood hazards. Therefore, residents, employees, or structures would not be
exposed to the risk of flooding, including flooding as a result of the failure of a levee or dam. A lessthan-significant impact from flooding would result, and no mitigation would be necessary.
Question j: No Impact. The proposed project site is located approximately 80 miles from the
Pacific Ocean and distant from any large lakes, at an elevation ranging from approximately 120-125
feet above MSL. Mudslides and other forms of mass wasting occur on steep slopes in areas that
contain susceptible soils or geology, typically as a result of an earthquake or high rainfall event. The
project site is located on relatively flat ground. Therefore, the proposed project would not result in a
significant impact related to a seiche, tsunami, or mudslides, and no mitigation would be necessary.
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Potentially
Significant
Impact

X.

Less than
Significant with
Mitigation
Incorporated

Less than
Significant
Impact

No Impact

LAND USE AND PLANNING
Would the project:
a)

Physically divide an established community?

b)

Conflict with applicable land use plan, policy, or
regulation of an agency with jurisdiction over the
project (including, but not limited to, the general plan,
specific plan, local coastal program, or zoning
ordinance) adopted for the purpose of avoiding or
mitigating an environmental effect?

c)

Conflict with any applicable habitat conservation plan
or natural community conservation plan?

✓

✓
✓

Question a: No Impact. The land surrounding the project site and in the vicinity is primarily
developed for agriculture. Scattered rural residences are located in the general area of the project;
most are associated with agricultural operations. Other than scattered rural residences, there is no
established community in the project area. Because the project would not divide a community, no
adverse effects would result, and no mitigation would be necessary.
Question b: Potentially Significant Impact. Existing land uses on the project site include an
existing dairy facility and irrigated cropland. Merced and Madera Counties regulate land uses within
the project area through the various plans and ordinances adopted by the Counties, including the
General Plan zoning ordinance. The Merced County General Plan designates the project site and the
surrounding areas as Agricultural, and the Madera County General Plan designates the area of the
project site that receives manure process water as Agriculture Exclusive. A goal of the Merced
County General Plan is to restrict conversion of agricultural land while maintaining the farming
aspect. The project site is within the Merced County A-1 (General Agriculture) zone district and the
Madera County ARE-40 (Agriculture, Rural, Exclusive) zone district. The intent of the A-1 zone is
to provide for areas of more intensive farming operations and agricultural commercial uses
dependent on proximity to urban areas or location in sparsely populated low traffic areas. The
proposed dairy expansion would be a continuation of existing agricultural uses on the project site,
and would be consistent with the agricultural zoning.
In Merced County, animal confinement facilities, such as a dairy, may be permitted in all agricultural
zones subject to approval of an Administrative Permit or Conditional Use Permit based on the
number of off-site dwellings within the windshed (Merced County Code Section 18.02, Figure 3).
As defined by the Merced County Code, animal confinement facilities face greater regulatory
scrutiny for compatible land uses under the Conditional Use Permit if off-site residential dwellings are
located within the windshed, defined as an area of 1,320 feet upwind to 2,640 downwind of the
periphery of the animal facility (for a discussion of land use compatibility, see below). For the Antonio
Brasil Dairy Expansion project, there is one off-site residential dwelling within the windshed of the
dairy. The County is considering the dairy expansion project under its Conditional Use Permit process.
Within Merced County, Conditional Use Permits are discretionary permits for uses of land that
require special review and control to ensure that they are compatible with the neighborhood and
surrounding residences. They are considered more likely to have greater impacts than uses permitted
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by right or uses permitted under Administrative Permits (Merced County Code Section 18.50.02b).
The proponents of the proposed Antonio Brasil Dairy Expansion project have made an application
to the County of Merced for a Conditional Use Permit to bring the existing dairy facility into
compliance with Merced County’s permit requirements, and to construct and operate the proposed
dairy expansion. Because the active dairy facilities of the proposed Antonio Brasil Dairy are located
in Merced County, no use permit from Madera County would be required at this time.
Chapter 18.48.040 of the Merced County Code requires at least a 1,000-foot setback between animal
confinement facilities such as the Antonio Brasil Dairy and off-site residences. The setback distance
is measured from the nearest point of active areas of the animal confinement facility to the nearest
point of the residence. For the Antonio Brasil Dairy, one residence is located approximately 200 feet
to the west of existing active animal facilities (see Figure 3), which is less than the 1,000-foot setback
distance established in the Merced County Code locational criteria. According to Merced County
Code Chapter 18.48.040 B(2), modification or expansion of the facility may not decrease the existing
separation distance unless the off-site property owner provides written permission. The proposed
expansion would not reduce this distance.
While the existing agricultural character of the vicinity would tend to minimize incompatibility to
existing uses in the project vicinity, implementation of the Antonio Brasil Dairy Expansion project
could introduce an additional source of odors, flies, and other insects in the area of the one off-site
residence. (Potential adverse odor effects are addressed in Section III, Air Quality of this Initial
Study.) The EIR prepared for the Merced County Animal Confinement Ordinance Revisions
assesses potential land use conflicts with rural residences for new and expanding dairies in Merced
County. In efforts to minimize these conflicts, Merced County requires a minimum setback
between new or expanded confined animal facilities and individual off-site rural residents of 1,000
feet, and the construction of new off-site dwellings is prohibited within 1,000 feet of an existing
animal confinement facility. Because of the proximity of adjacent residences, the proposed project
may be incompatible with existing uses in the project vicinity. This would be a potentially significant
impact to be evaluated in the EIR.
Question c: No Impact. Because the project site is not located in an area covered by an adopted
Habitat Conservation Plan or Natural Community Conservation Plan, no conflict with any local
conservation program would occur. No significant impact would result, and no mitigation would be
necessary.
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Potentially
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XI.

Less than
Significant
with Mitigation
Incorporated

Less than
Significant
Impact

No Impact

MINERAL RESOURCES
Would the project:
a)

b)

Result in the loss of availability of a known mineral
resource that would be of value to the region and
residents of the state?
Result in the loss of availability of a locally-important
mineral resource recovery site delineated on a local
general plan, specific plan, or other land use plan?

✓

✓

Question a-b: No Impact. Mineral resources within Merced County consist of aggregate deposits
located along the Merced River and adjacent existing and historic watercourses. According to
Background Report for the Merced County General Plan Update Figure 8-11, the project site is not
located in an area of sand and gravel resources (Merced County 2007f). No important mineral
deposits, Mineral Resource Zones, or existing or previous mines are located in the area or on the
project site. Because none of these resources and resource protection zones is located in the project
area, no adverse effects would result and no mitigation would be necessary.
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XII.

Less than
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Less than
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NOISE
Would the project result in:
a)

b)
c)

d)

e)

f)

Exposure of persons to or generation of noise levels in
excess of standards established in the local general plan
or noise ordinance, or applicable standards of other
agencies?
Exposure of persons to or generation of excessive
groundborne vibration or groundborne noise levels?
A substantial permanent increase in ambient noise
levels in the project vicinity above levels existing
without the project?
A substantial temporary or periodic increase in ambient
noise levels in the project vicinity above levels existing
without the project?
For a project located within an airport land use plan, or
where such a plan has not been adopted, within two
miles of a public airport or public use airport, would
the project expose people residing or working in the
project areas to excessive noise levels?
For a project in the vicinity of a private airstrip, would
the project expose people residing or working in the
project area to excessive noise levels?

✓
✓

✓

✓

✓

✓

Potential noise impacts of the Antonio Brasil Dairy Expansion project can be categorized as those
resulting from construction and those from operational activities. Construction noise would have a
short-term effect; operational noise would continue throughout the lifetime of the project.
Construction associated with the development of the project would increase noise levels temporarily
during the construction of the proposed dairy facilities. Operational noise associated with the
expansion of the dairy facilities would occur 24 hours per day, 365 days per year, with most
operations concentrated during daylight hours.
Some land uses are considered more sensitive to noise levels than other uses. Sensitive land uses can
include residences, schools, nursing homes, hospitals, and some public facilities, such as libraries.
Sensitive land uses also may include areas that contain threatened or endangered biological species,
known to be sensitive to noise. The noise level experienced at a sensitive receptor depends on the
distance between the source and the receptor, presence or absence of noise barriers and other
shielding devices, and the amount of noise attenuation (lessening) provided by the intervening
terrain. For line sources such as vehicular traffic, noise decreases by about 3.0 to 4.5 dBA for every
doubling of the distance from the roadway.
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The 2000 Merced County General Plan Noise Element provides a basis for local policies to control
and abate environmental noise, and to protect the citizens of Merced County from excessive noise
exposure (Merced County 2000a). The County also enforces its Noise Ordinance (Chapter 10.60,
Noise Control) in the County Code. This ordinance contains noise level standards for residential and
non-residential land uses. Specifically, the County Code sets 65 dBA Ldn3 and 75 dB Lmax
standards for residential property, with standards applicable to nonresidential properties 5 dB higher
(Chapter 10.60.030). The Merced County Code noise standard is 70 dB Ldn4 for agricultural uses
(Merced County Code Section 18.41.070C). According to County Code (Chapter 10.60.040),
construction activities that include the operation of any tools or equipment used during
construction, drilling, earthmoving activities, excavating, or demolition are prohibited from 6:00
p.m. to 7:00 a.m. the following day on weekdays. They are also prohibited at any hour during
weekend days or legal holidays, except for emergency work.
Question a through d: Less-than-Significant.
Construction Noise
Construction of the Antonio Brasil Dairy Expansion project may result in a temporary increase in
ambient noise levels. The project would be constructed in a single phase. Construction activities
would be considered an intermittent noise impact throughout the construction period of the project.
These activities could result in various effects on sensitive receptors, depending on the presence of
intervening barriers or other insulating materials. Noise levels produced during construction would
not likely exceed those determined to be acceptable for parcels not zoned for residential land use by
the Merced County General Plan (80 dBA Lmax5 at the property line) (Merced County Code Section
18.41.070B). Also, no feature of the project would cause noticeable levels of ground borne vibration
or noise. Further, Merced County Code Section 18.41.070C(1) acknowledges there may be
temporary, elevated noise levels during construction. Because construction activities would be
temporary and would not likely result in noise levels that exceed General Plan standards for
agricultural areas, construction noise would be considered to be a less-than-significant impact, and
no mitigation would be necessary.
Operational Noise
Situated in a rural area removed from significant noise sources, the noise environment within the
project site is dominated by traffic noise from trucks and vehicles on SR 152, Flanagan Road, and
private roadways, and operational noise from agricultural uses on the site. Existing operational noise
is associated with on-site dairy operations, and crop cultivation and associated agricultural
operations. Most noise events are associated with tractor and equipment operation. With project
implementation, there would be little increase in existing ambient noise levels. No new large
machinery or other noise-producing activities would occur, and no activities different from those
currently occurring, or closer to nearby residences, are proposed. However, some permanent
increases associated with noise generated by additional vehicle and truck trips would occur.
Generally, a doubling of traffic is necessary to result in a perceptible change in noise levels. Daily
trips associated with the proposed project are estimated to increase from 30 to 70 average daily trips,
with an approximate increase of one heavy truck trip. Since there is minimal traffic on Flanagan
4
5

Ldn = Day/night average sound level during 24-hour day.
Lmax: The highest root-mean-square (RMS) sound level measured over a given period of time. Ldn Day/Night
Average Sound Level: the 24 hour average noise level weighted by a factor of three.
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Road, traffic noise would not exceed noise levels determined to be acceptable for agriculture by the
Merced County General Plan even with the addition of new dairy traffic. Also, noise levels in the
vicinity of the project site would comply with the Merced County Code noise standard of 70 dB Ldn
for agricultural uses (Merced County Code Section 18.41.070C). This would be a less-thansignificant impact, and no mitigation would be necessary.
Question e, f: No Impact. The Chowchilla Municipal Airport is located over 15 miles to the east
of the project site. There are several private airstrips located in the project vicinity that are used for
agricultural purposes, and aircraft use is limited. Since the project is not located within an area for
which an Airport Land Use Plan has been prepared, and private aircraft use would be limited,
employees working at the proposed dairy facility would not be exposed to adverse levels of noise
due to aircraft overflight. Therefore, no significant impacts would occur, and no mitigation would be
necessary.
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Potentially
Significant
Impact

XIII.
a)

b)

c)

Less than
Significant
with Mitigation
Incorporated

Less than
Significant
Impact

No Impact

POPULATION AND HOUSING
Would the project:
Induce substantial growth in an area either directly
(e.g., by proposing new homes and businesses) or
indirectly (for example through extension of roads or
other infrastructure)?

✓

Displace substantial numbers of existing housing,
necessitating the construction of replacement housing
elsewhere?

✓

Displace substantial numbers of people, necessitating
the construction of replacement housing elsewhere?

✓

Question a: Less-than-Significant Impact. The Antonio Brasil Dairy Expansion project site is
located in an agricultural region developed with other animal confinement operations, including
other dairies. It would not result in a new or different type of use for the area, nor does the project
create or improve any infrastructure serving the site or region. The proposed project is consistent
with Merced County land use plans, and no modification of land use and development policies
would be necessary to accommodate the proposed dairy project.
The dairy currently employs a staff of approximately nine workers. With implementation of the
proposed project, the number of employees would increase to 11 workers. In June 2012, the labor
force in Merced County totaled 108,400 persons, with an unemployment rate of 17.8 percent (or
19,300 unemployed persons) (EDD 2012). The increased labor needs of the project can be
accommodated by this existing workforce within Merced County, and would not require the
importation of workers. Similarly, any additional housing demands caused by project employees
could be accommodated by existing and planned housing resources within Merced County, and a
less-than-significant impact would result.
The population of Merced County on January 1, 2012 was estimated to be 258,736 (DOF 2012).
The State Department of Finance projects that Merced County’s population will be 506,666 persons
in 2050 (DOF 2012a). The projected 11 future workers from the proposed Antonio Brasil Dairy
Expansion project, together with their dependents, would not constitute a significant component of
the Merced County population change. The project would not exceed population projections or
result in any significant growth inducing effects.
Therefore, the proposed project would not result in substantial direct or indirect growth
inducement, and no adverse impacts would occur.
Question b, c: No Impact. There are two mobile homes currently on site, though only one is
occupied, and the other is currently planned for removal. The proposed project would not include
any additional housing. No direct loss or degradation of existing housing units would occur with
project implementation. Since the existing residences would be unaffected by the proposed project,
implementation of the project would not displace substantial numbers of people or existing housing
units, and no impact would occur.
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Potentially
Significant
Impact

XIV.
a)

Less than
Significant
with Mitigation
Incorporated

Less than
Significant
Impact

No Impact

PUBLIC SERVICES
Would the project result in substantial adverse physical
impacts associated with the provision of new or
physically altered governmental facilities, need for new
or physically altered governmental facilities, the
construction of which could cause significant
environmental impacts, in order to maintain acceptable
service ratios, response times, or other performance
objectives of any of the public services:
Fire protection?

✓

Police protection?

✓

Schools?

✓

Parks?

✓

Other public facilities?

✓

Question a: Less-than-significant Impact. The Fire Station #86 in El Nido is located over five
miles north-northeast of the project site. While operation of the Antonio Brasil Dairy Expansion
project would include expansion of a large, developed use in an area without developed fire safety
facilities, there is an existing storage tank that is used to store fire suppression water. The fire water
tank as required by the Fire Department would reduce fire risk and hazard as a result of the
proposed dairy expansion and would reduce fire risk and hazard to levels found acceptable by the
Merced County Fire Department.
Nearby services to the project site include Alview Elementary School, Dos Palos High School, and
the Dos Palos Branch Library. The Merced County Sheriff Department, located in the City of
Merced, provides service to the project area. Hospital services are available in Dos Palos. No feature
of the project would result in the need for new or altered services for police protection, schools,
libraries, or health services. Because no new residences are to be constructed on site, and needed
employees are expected to be drawn from the local labor pool, no substantial increase in population
is expected to result from the proposed project, and no increases in the demands for public services
such as schools, libraries, or health services requiring the construction of new facilities are expected.
(Potential effects on parks are addressed in Section XV, Recreation, of this Initial Study.)
Additionally, no feature of the proposed use would pose unusual police protection demands. This,
coupled with the lack of substantial population increase, indicates that no increased demands for
police protection services would be expected. No significant impacts would occur, and no
mitigation would be necessary.
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Potentially
Significant
Impact

XV.

Less than
Significant
with Mitigation
Incorporated

Less than
Significant
Impact

No Impact

RECREATION
Would the project:
a)

b)

Increase the use of existing neighborhood and regional
parks or other recreational facilities such that
substantial physical deterioration of the facility would
occur or be accelerated?
Include recreational facilities or require the
construction or expansion of recreational facilities
which might have an adverse physical effect on the
environment?

✓

✓

Question a, b: No Impact. No substantial increase in population would occur with
implementation of the project. Thus, there would be no increase in the demand for neighborhood
or regional parks or other recreational facilities that would require the construction of new facilities
or modification of existing recreation resources. No existing public recreational resources are
located on the project site or in the vicinity. No adverse effect would occur, and no mitigation
would be necessary.

Page 50

Initial Study – Antonio Brasil Dairy Expansion CUP11-010

Analysis of Impacts

Potentially
Significant
Impact

XVI.
a)

b)

c)

d)

Less than
Significant
with Mitigation
Incorporated

Less than
Significant
Impact

No Impact

TRANSPORTATION/TRAFFIC
Would the project:
Conflict with an applicable plan, ordinance or policy
establishing measures of effectiveness for the
performance of the circulation system, taking into
account all modes of transportation including mass
transit and non-motorized travel and relevant
components of the circulation system, including but
not limited to intersections, street, highways and
freeways, pedestrian and bicycle paths, and mass
transit?
Conflict with an applicable congestion management
program, including, but not limited to level of service
standards and travel demand measures, or other
standards established by the county congestion
management agency for designated roads or highways?

✓

✓

Result in a change in air traffic patterns, including
either an increase in traffic levels or a change in
location that results in substantial safety risks?
Substantially increase hazards due to a design feature
(e.g., sharp curves or dangerous intersections) or
incompatible uses (e.g., farm equipment)?

e)

Result in inadequate emergency access?

f)

Conflict with adopted policies, plans, or programs
regarding public transit, bicycle, or pedestrian facilities,
or otherwise decrease the performance or safety of
such facilities?

✓

✓
✓

✓

Currently, the site is served by heavy trucks (milk tankers, commodity deliveries), and other vehicles.
Existing daily trips by heavy vehicles are estimated at 3.4 average daily trips, consisting mainly of
heavy truck trips from milk tankers and delivery trucks. Average daily trips for all classes of vehicles
are estimated at 30 trips. All trips currently access Flanagan Road via a private roadway located north
of existing facilities. SR 152 provides regional access to the dairy. Private internal roads would
continue to be used for the agricultural operations and movement of harvested crops from the fields
to the dairy and the dry manure to the fields.
Question a, b: Less-than-significant Impact. The Merced County Public Works Department has
instituted roadway improvement conditions for new or expanding projects that would impact the
County’s road system. The proposed dairy herd expansion would result in the addition of
approximately 40 trips per day, including one additional heavy truck trip per day (see Table 4).
Because of the existing low levels of traffic in the vicinity, and because minimal new trips would be
generated by the proposed project expansion, there would be no reduction of the existing Level of
Service on Flanagan Road. The following condition is identified to maintain adequate traffic
circulation at the project site:
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1. The Applicant shall agree to amend the existing Roadway Impact Agreement (DPW
Contract No. 850-042) with DPW to establish a revised payment schedule, and for DPW
to commit to using said funds to improve Flanagan Road. The Applicant shall pay a fee
of $200.00 for the processing of said Contract Amendment.
With implementation of this condition, impacts to roadways would be less than significant, and no
additional mitigation would be necessary.
Question c: No Impact. The proposed project would not result in the generation of air traffic, and
the project is not located within an airport land use plan or within the vicinity of a public use airport
(Merced County ALUC 1999). The Chowchilla Municipal Airport is the closest public airport,
located over 15 miles to the east of the project site in Madera County. Therefore, the proposed
project would not impact air traffic patterns.
Question d, e: Less-than-significant Impact. According to the Merced County General Plan,
freeways and major County roads would be used as primary evacuation routes. No modifications to
any existing roadway are proposed either during project construction or operation. Construction of
the proposed dairy facilities would allow for the access of emergency vehicles and would not
increase roadway hazards from the design of project roads. In addition, the County Fire Department
maintains standards for access roadways to provide for adequate emergency access. Project
implementation would not interrupt emergency access to the dairy facility and compliance with
County roadway standards would ensure safety impacts from hazards due to design features are less
than significant.
Question f: No Impact. According to the Merced County Background Report (Figure 6-1),
Flanagan Road is an unclassified rural roadway that does not include any infrastructure for bicycles
or pedestrians (Merced County 2007g). No regular bus transit serves the project vicinity, and no
adopted policies with respect to alternative modes of transportation adopted as part of the Merced
County General Plan apply to the proposed facility. Therefore, the project would have no effect on
alternative modes of transportation, and it would not conflict with adopted policies, plans, or
programs regarding public transit, bicycle, or pedestrian facilities. No impact would result, and no
mitigation would be necessary.
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Potentially
Significant
Impact

XVII.
a)

Less than
Significant
with Mitigation
Incorporated

Less than
Significant
Impact

No Impact

UTILITIES AND SERVICE SYSTEMS
Would the project:
Exceed wastewater treatment requirements of the
applicable Regional Water Quality Control Board?

✓
b)

c)

d)

e)

f)

g)

Require or result in the construction of new water or
wastewater treatment facilities or expansion of existing
facilities, the construction of which could cause
significant environmental effects?

✓

Require or result in the construction of new storm
water drainage facilities or expansion of existing
facilities, the construction of which could cause
significant environmental effects?

	
  

Have sufficient water supplies available to serve the
project from existing water entitlements and resources,
or are new or expanded entitlements needed?

	
  

✓

✓

Result in a determination by the wastewater treatment
provider which serves or may serve the project that it
has adequate capacity to serve the project’s projected
demand in addition to the provider’s existing
commitments?

✓

Be served by a landfill with sufficient permitted
capacity to accommodate the project’s solid waste
disposal needs?

✓

Comply with federal, state, and local statutes and
regulations related to solid waste?

✓

Because confined animal facilities, including dairies, would not require additional public facilities
beyond those typically provided in agricultural areas, the operations of facilities to serve the
expanded herd would not be expected to increase the demand for public facilities beyond the levels
provided and planned for by public utilities.
Question a, b, e: Less-than-significant Impact. There are no new residences proposed with the
dairy expansion; therefore no sanitary disposal system for domestic wastewater would be required
with project implementation, and a less-than-significant impact would occur. For a discussion of
dairy wastewater disposal and compliance with CVRWQCB requirements, see Section IX, Hydrology
and Water Quality.
Question c: Less-than-significant Impact. The project site receives minimal off-site storm runon. All stormwater generated at the project site from existing and proposed areas with impermeable
surfaces is, and would continue to be, collected and routed to the existing wastewater management
system. All stormwater generated by the project would be collected and maintained within the
project proponent’s larger property. Therefore, no adverse effects to storm drainage are expected,
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and no needs for, or modifications to, storm drainage systems in the project vicinity are necessary.
For more information regarding storm drainage, see Section IX, Hydrology and Water Quality, above.
Question d: Less-than-significant Impact. Domestic water to the residences is provided by onsite water wells. Irrigation water is supplied by groundwater from on-site irrigation wells. The
proposed project includes the continued use of existing irrigation wells. Implementation of the
project would not require the development of any new or expanded surface water supply facilities on
the project site or elsewhere. No significant impact would occur, and no additional mitigation would
be necessary. For additional information regarding the project’s water use and supplies, see Section
IX, Hydrology and Water Quality, above.
Question f, g: Less-than-significant Impact. Implementation of the proposed project would not
require extra stops for solid waste removal since business uses on the site would be unchanged.
(Disposal of manure is outside of the normal waste stream, and is provided by the project
proponent. Since the manure is used to fertilize agricultural fields, there would be no effect on
landfill capacity or Merced County’s adopted Integrated Waste Management Plan.) Provision of
solid waste collection service to serve the proposed project would be subject to the normal tariffs
and requirements of the service provider, and would not result in the need for any major new
systems or substantial alterations to these utility systems.
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Potentially
Significant
Impact

Potentially
Significant
Unless
Mitigated

Less than
Significant
Impact

No Impact

XVIII. MANDATORY FINDINGS OF SIGNIFICANCE
a)

b)

c)

Does the project have the potential to degrade the
quality of the environment, substantially reduce the
habitat of a fish or wildlife species, cause a fish or
wildlife population to drop below self-sustaining levels,
threaten to eliminate a plant or animal community,
reduce the number or restrict the range of a rare or
endangered plant or animal or eliminate important
examples of the major periods of California history or
prehistory?
Does the project have impacts that are individually
limited, but cumulatively considerable? (“Cumulatively
considerable” means that the incremental effects of a
project are considerable when viewed in connection with
the effects of past projects, the effects of other current
projects, and the effects of probable future projects.)
Does the project have environmental effects which will
cause substantial adverse effects on human beings, either
directly or indirectly?

✓

✓
✓

Question a, b: Potentially Significant. As discussed in this Initial Study, the proposed Antonio
Brasil Dairy Expansion has the potential to exceed SJVAPCD criteria for air emissions, including
greenhouse gases; adversely affect biological resources; disturb unknown cultural resources; degrade
water quality; result in incompatible land uses; result in nuisance levels of insects; and cause hazards
from off-site transport of dry manure. These would be potentially significant impacts to be evaluated
further in the EIR for the Antonio Brasil Dairy Expansion project. In addition, the proposed project
may contribute to cumulative effects in these areas. The project has been determined not to have
significant project level effects for any additional environmental issue. Therefore, implementation of
the project would not contribute to any cumulative effects in these other areas. Because of potential
cumulative impacts to the areas listed above, such impacts will be evaluated further in the EIR for
the proposed project.
Question c: Potentially Significant. Because of the potential environmental impacts identified in
this Initial Study, the proposed Antonio Brasil Dairy Expansion project may have the potential to
cause substantial adverse effects on human beings. This would be a potentially significant impact to
be evaluated further in the EIR for the proposed project.
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APPENDIX B
NOTICE OF PREPARATION COMMENT LETTERS
Appendix B includes comment letters received during the Notice of Preparation (NOP) of an
Environmental Impact Report (EIR) comment period. Comment letters are organized
chronologically.
Letters were received from the following agencies, organizations, and individuals:
•
•
•

San Joaquin Valley Air Pollution Control District; September 18, 2012.
Merced County Department of Public Works, Road Division; September 19, 2012.
State of California, Native American Heritage Commission; September 20, 2012.
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Appendix B

Appendix B-2

Appendix B

Appendix B-3

Appendix B

Appendix B-4

Appendix B

Appendix B-5

Appendix B

San Joaquin Valley Air Pollution Control District
September 18, 2012
This letter in response to the Notice of Preparation states that the entire San Joaquin Air Basin,
within which the proposed project is located, is in extreme non-attainment for the 8-hour ozone
standard, attainment for PM10 and CO, and nonattainment for PM2.5 for the federal air quality
standards. The letter sets forth the SJVAPCD’s recommendations regarding content and analysis to
be included in the section of the Draft Environmental Impact Report regarding potential impacts to
air quality, and itemizes SJVAPCD rules and regulations specific to confined animal operations that
should be considered for the project.
The Draft EIR includes the required analysis in Chapter 5, Air Quality and Odors.
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Merced County, Department of Public Works – Road Division
September 19, 2012
This letter indicates that the Department of Public Works, Road Division received and reviewed the
Notice of Preparation of a Draft EIR for the project. The letter states that the Antonio Brasil Dairy
currently has an existing Roadway Impact Agreement (Contract No. 850-042) with Merced County
which requires construction of an agricultural driveway approach, a 100-watt street for illumination
of the approach, and the payment of road maintenance fees for Flanagan Road.
After review of the project, the Road Division has determined that the only action necessary to
mitigate the impact of an additional 1-2 heavy truck trips per day would be for the applicant to
revise the existing contract. This action has been taken, and the applicant is current on their
contractual obligations.
The potential impact of the project on transportation and traffic was evaluated in Section XVI,
Transportation and Traffic, of the IS/NOP. All areas analyzed were found to have no impact or a lessthan-significant impact. Therefore, impacts to Transportation and Traffic will not be studied further
in the Draft EIR.
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State of California, Native American Heritage Commission
September 20, 2012
This letter indicates that the Native American Heritage Commission received and reviewed the
Notice of Preparation of a Draft Environmental Impact Report (EIR) for the project. The letter
includes standard actions for the review of potentially significant impacts to historical resources,
including archeological resources.
A Cultural Resources Investigation of the area affected by the proposed dairy expansion project was
completed in September 2012 (see Appendix L, Cultural Resources Investigations of the Proposed Antonio
Brasil Dairy Expansion, 32 Acres in Merced County, California). There was no evidence of cultural
resources within the investigation area of the proposed project.
The potential impact of the proposed dairy expansion on cultural resources was discussed in Section
V, Cultural Resources, of the IS/NOP. The IS/NOP indicated that implementation of the proposed
project may result in site clearing, grading, and other ground disturbing activities that could result in
a potentially significant impact on cultural resources. Accordingly, potential impacts to Cultural
Resources have been evaluated further in Chapter 7, Cultural Resources, of this Draft EIR.
In order to assess the cultural resources potential of the project area, the Native American Heritage
Commission (NAHC), Sacramento was contacted to request an examination of their Sacred Lands
Files to ascertain whether the project is located on sacred land. Consultation also involved
requesting a current list of Native American tribal representatives who may have concerns regarding
the proposed project. A letter was mailed to each person on the NAHC list, and no comments were
received.
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APPENDIX C
Merced County Regulation Pertaining to Dairies
and Other Animal Confinement Facilities
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APPENDIX D
Rule 4570: Large Dairy Confined Animal Facility
Mitigation Measure Requirements
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8&-../#.1#B+-(',(1#'>',(="#
I"# &"# :88.4#8+G0+B#=&/01(#,.#',&/B#+/#,%(#7+(8B'#/.#=.1(#,%&/#,4(/,>P7.01#JOKL#%.01'#&7,(1#
+11+-&,+./U#.1#
@"# :668>#/.#8+G0+B#=&/01("#
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:/# .4/(15.6(1&,.1# .7# &# B&+1># 9:;# '%&88# +=68(=(/,# =+,+-&,+./# =(&'01('# EU# OU# IU# &/B# K#
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#
&"# 9.R(1#,%(#'017&<(#.7#'+8&-(#6+8('U#(S<(6,#7.1#,%(#&1(&#4%(1(#7((B#+'#@(+/-#1(=.R(B#
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7((B8&/(#7.1#%(+7(1'"#
O"# 9%..'(#./(#.7#,%(#7.88.4+/-2#
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Management of Nuisance Flies:
Dairy Design and Operational Considerations

INTRODUCTION
Nuisance flies are commonly associated with confined animal agriculture facilities such as
dairies because they breed in the manure, animal feed, green waste, and rotting or
composting vegetation found on these facilities. Nuisance flies are known to cause
significant economic losses in the form of reduced weight gains and milk yields, increased
hide damage, and higher production costs due to the nuisance and discomfort they cause to
both animals and facility employees. Two species in particular, house fly (Musca
domestica) and stable fly (Stomoxys calcitrans), are responsible for damage and control
costs in excess of a billion dollars per year in the United States. In addition to the direct
damage these flies inflict upon livestock, their presence as a byproduct of confined
livestock operations has been repeatedly cited as a public nuisance, especially when the
flies enter the vicinity of human habitations and urban environments. Law suits, zoning
limitations and animosity between farmers and home owners have resulted. Furthermore,
nuisance flies have been shown to carry a large number of animal and human disease
causing pathogens such as Escherichia coli strain O157:H7, Salmonella bacteria, and
Moraxella bovis (bovine pink eye).
Based on the economic loss to dairy operators, the threat of disease transmission to animals
and people, and the need to maintain good neighbor relations, the goal of all commercial
dairy operators is to limit the production of nuisance flies. Nuisance flies are limited by
strict adherence to proper facility design and management considerations and by rapid
correction of problem areas. While nuisance fly management is critical to the effective
operation of any confined animal facility, it must also be understood that a goal of zero
production of nuisance flies is unobtainable. At even the most sanitary animal facilities,
there will always be some number of nuisance flies that manage to find an appropriate
developmental site.
FLY DISPERSAL
As urbanization continues in formerly agricultural areas, the dispersal of flies from their
developmental sites on dairies and other confined animal facilities into residential
neighborhoods is becoming more of a problem. House flies and stable flies have been
shown to disperse up to 10 or more miles, but dispersal from ¼ to 2 miles is more typical.
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Dispersal distance is dependent upon many factors to include wind and weather conditions,
the general topography of the region, the availability of vertical surfaces for resting, and the
presence of attractive food sources. Where trees, tall crops, or man-made structures (e.g.
homes) surround an animal facility, the dispersal distance will be short. When an animal
facility is surrounded by low-growing crops or native vegetation, dispersal distance is
typically longer as flies fail to find nearby vertical resting structures or feeding sites to halt
the dispersal behavior. Long range dispersal has been demonstrated with stable flies
carried on storm fronts moving many miles from their production sites. Because fly
dispersal behavior is poorly understood and difficult to predict, control of fly development
is currently the only effective means to prevent nuisance fly problems in surrounding urban
areas.
Most other nuisance flies associated with dairy operations (e.g. garbage or blow flies) are
not known to disperse great distances and rarely are considered a nuisance problem for
residential neighbors of dairies. Residential neighbors may complain of garbage flies
(shiny metallic-looking flies) that they contend come from the dairy, but in most cases
these flies are locally generated in residential garbage and pet droppings.
MONITORING FLY NUMBERS
In any pest management approach, pest population information guides management
decisions such as when and how to control the pest. Regular assessment of pest numbers is
a cornerstone of an effective Integrated Pest Management (IPM) system. Pest population
abundance must be regularly assessed or monitored so that changes in abundance over time
can be readily determined. Pest monitoring methods typically provide a relative
assessment of the pest population rather than an actual count of the number of pests in a
given area. For this reason, it is important to use the same monitoring method consistently
so that direct measurements can be made between different assessment periods.
Monitoring results should be recorded and kept for several years in order to evaluate
seasonal and long-term trends in pest population abundance. Understanding these trends
will help to develop a proactive program for pest control and provide a means for
evaluating fly management success.
A question that often arises is “what is an acceptable number of flies?” This is an important
question. When pest abundance is low, the economic and health costs associated with the
pest are typically also low. Low pest abundance also results in little nuisance. However, as
the pest population increases in number it will pass an abundance value above which the
pests will cause unacceptable economic and health costs or unacceptable nuisance, and
control efforts directed against the pest must be increased. A pest abundance value over
which economic or health costs caused by the pests would exceed the cost of controlling
the pest is called the “economic injury threshold”. Similarly, a pest abundance value
resulting in unacceptable nuisance to facility employees or neighbors or which exceeds
county nuisance regulations is called the “nuisance threshold”. Both threshold values may
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be termed “action thresholds” meaning that the dairy operator must take immediate action
to institute additional control measures to rapidly return fly numbers to acceptable levels.
Action thresholds provide objective measures for abundance above which negative
outcomes are expected. When abundance values rise above the action threshold, immediate
control efforts utilizing adult targeted insecticides to suppress fly numbers are required
Action thresholds may vary depending upon many factors such as the distance to the
nearest residential or urban area, the tolerance of neighbors, county regulations, and the
risk of pathogen transmission. It is important that realistic action thresholds are chosen. If
an unobtainable threshold value is required by the county, the dairy operator will have no
incentive to monitor and manage nuisance fly numbers as compliance would be impossible.
The goal of every pest management program is to keep pest population levels below these
action thresholds in order to reduce operating costs. Abundance values below the action
threshold do not require immediate adult fly suppression, but as the action threshold is
approached non-chemical control efforts such as improved sanitation should be instituted to
prevent fly numbers from reaching the action threshold.
There are many ways to monitor fly abundance. Casual, subjective observation of adult or
larval fly numbers is a common method, but can be misleading and unreliable. More
reliable methods include using passive methods such as fly spot cards or baited traps, or
active methods such as on-animal fly counts, grill or area counts, or even animal behavior
counts. The monitoring system will not indicate the actual number of flies at the dairy, but
it will show the relative abundance of flies present during the count period (generally one
week) for comparison to earlier count periods. A monitoring system should be determined
following coordination with the county health inspector or other agent responsible for
inspecting fly production at the dairy. Health inspectors are primarily concerned with the
monitoring of house flies as these flies tend to be the predominant nuisance fly reported by
neighbors of dairy operations.
For house fly, passive count methods that require very little time of dairy employees are
generally the best. Some passive fly count methods include spot cards, sticky traps and
bait traps. Spot cards are 3x5 or 4x6 white index cards that are placed on vertical structures
at fly resting sites around the facility. Flies resting on the cards will regurgitate and
defecate resulting in spotting on the card, and the number of spots on the cards will indicate
the relative abundance of house flies for the count period. Sticky traps consist of a
structure onto which a sticky substance is applied. Sticky traps can be used in conjunction
with materials that are attractive for adult flies to increase fly capture. Flies stuck to the
trap are counted at the end of the count period. Bait traps use commercial bait placed into a
bucket or other confined arena to kill adult flies. Flies killed are then counted at the end of
the count period. In all cases, flies should be monitored at a minimum of five locations (10
for spot cards) around the animal facility. The count from all similar monitoring devices is
then combined for each count period to give a single count. The same locations around the
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facility must be used during each count period to provide a reliable comparison to earlier
counts.
There has been substantial research on these monitoring methods for house fly over the last
few years. Importantly, research at UC Riverside has shown that fly spot cards provide a
good assessment of fly abundance when fly numbers are very high. Researchers at UC
Riverside are also developing a computer program that will allow animal facility operators
to scan spot cards on any flat bed scanner and then the program will count the spots and
download the information into a database to show fly abundance trends over time. This
program will also provide control recommendations dependent upon the rate of change in
fly abundance over time. Research conducted at UC Riverside also showed that sticky
traps were not useful under some dairy conditions due to wind and dust affecting trap
performance and the difficulty of species identification for flies captured in the sticky glue.
Research conducted outside California has shown that fly baits also provide an efficient
means for monitoring fly populations. However, fly susceptibility to commercial fly baits
is expected to change over time as resistance to the bait spreads through the fly population.
For this reason, fly bait systems are not recommended for multi-year monitoring programs.
Monitoring stable fly abundance is done in three basic ways - counting flies on the animals,
assessing frequency of fly repellent behaviors of the animals, or using stable fly traps. For
a thorough discussion of stable fly monitoring techniques see UC ANR publication 8258:
Predicting and Controlling Stable Flies on Dairies by Alec C. Gerry, Nyles G. Peterson and
Bradley A. Mullens which is accessible for free from the UCANR catalog web site:
http://anrcatalog.ucdavis.edu/pdf/8258.pdf
NUISANCE FLY BIOLOGY
To best manage nuisance flies, it is important to know a bit about their biology. Nuisance
flies have a life cycle comprised of an egg, three larval, a pupal, and an adult stage. Eggs
are laid by a mature female fly onto a substrate that would be appropriate for the
development of the young larvae. A single female can lay hundreds of eggs during her life.
Nuisance fly larvae (grubs) are generally white in color, with a tapering front end
containing visible mandibles and a blunt rear end on which two dark spiracular plates are
easily seen. They develop in moderately wet substrates, especially dung pats and manure
or wet/rotting feed, hay and bedding straw where they feed on bacteria found on the
substrate. It is important to note that fly larvae are not capable of developing in aquatic
habitats – they need wet but not overly wet substrates. Substrates with moisture content
below 40% or over 85% are not attractive to female flies for egg-laying, and larvae will die
in substrates where the moisture content drops below 30%. These moisture content values
become important when considering manure and green waste management plans.
The third and final (and largest) larval stage is called the “wandering stage”. During the
wandering stage, fly larvae will leave the wet/warm developmental substrate to find a
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dry/cool and usually shaded area where they can pupate (develop into the pupal stage). The
pupal case will vary in color from red to light brown to black depending upon the age of
the pupa and superficially looks like a rodent dropping except that it is segmented and well
rounded on both ends. Within the confines of the pupal case, the developing fly will
undergo further changes to become a winged adult fly which will eventually emerge from
the pupal case and may disperse from the site. The length of time required to complete the
development from egg to adult is temperature dependent and may be as short as seven days
during the summer months in California.
Some nuisance flies are blood feeders and can inflict a painful bite while feeding on
animals or humans. Blood feeding (or biting) flies include the stable fly and horn fly.
Other flies do not bite (non-biting flies), instead feeding on body secretions or liquefied
organic matter. Non-biting flies include the house fly, face fly, and garbage fly.
The two most troublesome nuisance flies, house fly and stable fly, are similar in size (1/4 to
3/8 inch body length) and general appearance. Both are common on dairies. However, the
bodies (especially mouthparts), behavior, and posture of the two flies differ. Both flies rest
on walls, hay bales, and other vertical surfaces, and may be especially prominent when they
are warming up in the morning in an area lit by the early sunlight. Stable flies have a long,
bayonet-type proboscis (mouthparts) that sticks out in front of the head. The proboscis has
rasping teeth at the tip that the fly uses to abrade the skin and create a pool of blood on
which it feeds over a period of about 2-4 minutes. At rest, stable flies hold their bodies at
an angle to the surface, with the head higher than the rear (abdomen). In contrast, house
flies have sponging-lapping mouthparts directed downward (not forward), and which
cannot create a bleeding wound, although they will feed on available blood if they can get
it. Also, house flies rest with their bodies parallel to the surface on which they are resting.
For more information on identification of nuisance flies, see Flies: Integrated Pest
Management in and around the Home by Alec Gerry, John Klotz, Les Greenberg, and
Nancy Hinkle which can be accessed for free at the UCANR catalog website:
http://www.ipm.ucdavis.edu/PDF/PESTNOTES/pnflies.pdf
Once they are warmed up, flies will begin to look for food and locations to lay their eggs.
During late spring and early summer, mid-morning is an excellent time for stable flies to
blood feed on dairy cows. They will feed on blood once or perhaps twice per day, and are
especially active at temperatures of 70-85 oF. Stable flies typically feed on the lower body,
particularly the front legs of a cow. The presence of numerous flies in this location, coupled
with leg stamping and bunching together in tight groups, is diagnostic for this species of
fly. Stable flies feed with the head pointing directly up (away from the ground) and
parallel with the direction of the hair of the legs. When trying to feed, their heads will be
dug into the hair coat; once blood is flowing, they will resist being dislodged unless
strongly disturbed by something like a vigorous stamp. The position of house flies will be
haphazard if they are on an animal. House flies are also easily disturbed.
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During the day, fly resting behavior provides a means to regulate body temperature. Flies
will preferentially rest on light colored surfaces that are in direct sunlight on cold days or
are in shade on hot days. At night, flies will move to overnight resting sites to be protected
from wind and rain and where they will remain relatively inactive until the next day.
House flies will congregate in large numbers inside animal holding structures along beams
or in corners near the roof where temperatures are warmer. In contrast, face flies and horn
flies remain on or near their animal host. Horn flies regulate body temperature by moving
from the back of a cow just behind the head to the shaded belly region when temperatures
are high.
In southern and central California, nuisance flies exhibit distinct seasonal activity periods.
House flies and garbage flies are most abundant throughout summer and early fall when
temperatures are at their highest, while stable flies are typically most abundant in spring
and early summer. In contrast to house flies, stable flies have very poor survival at
temperatures above 86 ºF. Additionally, stable flies typically develop in older manure or
manure mixed with vegetation that was recently wet by rains or watering systems. The
lack of summer rains in California would be expected to limit available immature
development sites during these hotter months. In moister and cooler areas of northern
California, stable fly production is probably a mid-summer problem, but specific studies
have not been done. House flies will develop in fresh as well as old manure as long as the
moisture content is between 40-85%. In California, all fly species are present year-round
in small numbers.
Stable flies are more abundant during high rainfall years due to the widespread increase in
available immature habitat. Recent studies in California have shown that stable fly biting
intensity during late spring and early summer was related to March rainfall, with greater
rainfall in March resulting in greater abundance of stable flies during the peak abundance
period in late spring and early summer (late April-June). House fly abundance is less a
function of rainfall than it is of temperature and manure management failures.
DAIRY DESIGN
Because larval flies require manure or decaying organic material with moisture content
between 30 and 85% for development, it is possible to minimize the production of nuisance
flies through proper design of the dairy to reduce this larval habitat. Fly development can
be substantially controlled by ensuring that these larval habitat remains dry or dries very
quickly (within 3 days) to reach moisture content below 30%. The rapid drying is required
because flies can complete their development from egg to pupae in as little as 5 days during
the summer in California. Alternatively, manure may be held under conditions above 85%
moisture such as in a manure lagoon.
Drainage Plan: A drainage plan must be developed to ensure that all wastewater and
runoff is quickly transported to a settling pond or holding pond for evaporation and/or
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eventual use on forage crops. Drainage plans must meet California guidelines for
wastewater management on dairy operations. A proper drainage plan will save hundreds of
work hours and thousands of dollars of effort that would otherwise be spent to manually
remove wet manure in order to prevent the development of nuisance flies.
All drylot pens should be designed with a minimum 3% grade so that runoff drains rapidly
into a flush lane or other drainage system located outside the animal pen. Any water that
pools within the pen will result in the breeding of nuisance flies. Drainage ditches located
within the confines of the drylot pen generally fail due to animal movement across or into
the drainage ditch reducing the integrity of the drainage system and causing pooling of
runoff. Areas around watering and feeding stations must also be graded to rapidly drain
water away from these structures and into adjacent flush lanes or drainage systems located
outside of the cattle pen. Watering and feeding stations should be placed on graded
concrete pads (with concrete aprons) for easier cleaning and better drainage. Watering
stations should be designed to manage overflows due to float malfunctions. All overflow
water should drain away from watering stations and immediately into nearby flush lanes or
drainage ditches to prevent wetting of manure within the pen.
Cattle movement across drainage systems should be minimized. Where unavoidable,
crossing areas should be restricted and should consist of a concrete base to maintain drain
system integrity.
Flush lanes should be designed with a 3-5% grade and be level from side to side. Flush
lane depth should be sufficient to prevent overflow during flushing. Flush lanes should be
designed without bends or turns which result in poor water flow. Flush tanks should hold
sufficient water to fully remove any solids in the flush lane.
Freestall barns should be constructed with roof-mounted rain gutters to divert rain runoff
into an appropriate drainage system. This will reducing wetting of manure and bedding
material in the freestall barn as well as reduce wetting of adjacent exercise or drylot pens.
Cattle should be restricted from use of adjacent exercise pens during and immediately
following a rainfall event in order to maintain the integrity of the pen grade.
Commodity storage areas should also be graded to prevent pooling of water or leachate
along the base of commodity and silage piles. Commodity pads should be constructed of
concrete or asphalt and should be designed to drain water away from each commodity or
silage pile. A common practice is to grade the pad for drainage in only one direction
resulting in pooling of water on the uphill side of a commodity or silage pile. With some
foresight, the commodity pad can be designed with graded shallow drainage ditches located
between each slightly elevated commodity and silage pile. Water should drain in all
directions from each commodity and silage pile into adjacent graded drainage ditches
allowing for the rapid removal of water from the commodity pad. The grades used for the
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silage piles and the drainage ditches need not be so steep as to impact the functioning of
vehicles and equipment.
Sanitation: Regardless of the dairy design, sanitation measures will be required from time
to time to remove wet manure and organic material in which nuisance flies will develop.
However, by considering sanitation requirements when developing the dairy design, the
cost of routine sanitation measures can be greatly reduced. Pens, lanes, alleys, and other
areas where manure may collect should be designed with ease of cleaning and grading
(mechanical scraping) in mind. The placing of water stations, feeding troughs, shade
structures or any other structures in the center of the pen or in such a way as to obstruct
machine scraping of a pen, lane, or alley should be avoided. The more obstacles that exist
in the pen, the more labor will be required to meet appropriate sanitation requirements and
the greater the likelihood that fly breeding will occur around these obstacles.
Feeding areas and watering stations should be separated to ensure that spilled feed stays
dry and is not wet by leaks or overflow from watering stations. In addition, both feeding
areas and watering stations should be located along the lowest graded edge of the pen to
ensure rapid drainage of overflow water out of the pen and to reduce the mixing of feed
with manure in the pen.
Flush lanes should be designed for ease of scraping by mechanical means as well as
manually by flat shovel.
If a freestall barn design is to be used, it should be designed to minimize the time and labor
required to remove and replace bedding material. If straw is to be used, bedding material
will need to be replaced weekly from June to November and every two weeks thereafter to
reduce fly (especially stable fly) breeding. The use of bedding material other than straw is
encouraged and should result in a reduction in fly development. However, all bedding
materials should be checked regularly for fly development and should be replaced
throughout the freestall barn when any fly development is noted or at least every two weeks
from June to November. A common practice is to use dry manure scraped from cattle pens
(often mixed with rice hulls or other greenwaste) for bedding – this is an appropriate use of
this material, but can allow for development of nuisance flies when this bedding material is
wet by urine or water. Other bedding options are sawdust, wood shavings, rubber mats,
and nut shells. Sand is another alternative bedding material, but has fallen from favor due
to maintenance issues.
Compost sites should be identified in the dairy design and should be located in an area
separate from the commodities area. Compost sites should be designed with ease of
turning the compost pile in mind. Compost piles are turned by “walking” the pile, slowing
moving the pile with each turn in a single direction across an open area, or by shifting the
pile back and forth with each turn.
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Animal comfort systems: The ideal ambient temperature for most dairy cows is between
41-77 ºF. Because summer temperatures in California regularly exceed the upper ideal
temperature resulting in cow stress or even mortality, the provision of shade structures and
misting or sprinkling systems is common in this state. If designed well and regularly
maintained, these systems should not result in substantial fly production. However, if
designed poorly or maintenance is not regularly performed these systems will result in
significant fly production at the facility.
Shade structures typically provide animals with a location in the drylot pen where they can
escape the mid-day heat. Shade structures should be placed at high grade locations in the
drylot pen to avoid shading low spots where wet manure might accumulate. Shade
structures should also be positioned in a north-south orientation to allow for penetration of
sunlight to the ground beneath the structure for at least a few hours each day to dry manure
deposited beneath the shade structure. These structures should be constructed with a
minimum of support poles placed in the drylot pen. Support poles placed in the pen will be
obstacles to cattle movement and to mechanical scrapers, resulting in undisturbed manure
around these structures that will serve as a fly developmental site. Manual removal of
manure buildup around these poles will be required weekly from June through November
to prevent fly development. If possible, support poles for shade structures should be
incorporated into an existing fence line to eliminate the creation of a potential new fly
breeding site. Shade structures should be positioned so that they provide shade to the pen
during afternoon hours when temperatures are greatest. But care must be taken not to
shade areas where wet manure or feed buildup is most common (e.g. along feed lanes, near
watering stations, along drainage systems).
Fans and sprinkling or misting systems are also used on some dairies to reduce animal heat
stress. These systems must be designed carefully and maintained regularly to prevent fly
production in wetted manure. These systems can be incorporated into shade structures or
placed along feed lanes and watering stations to encourage feeding and water consumption.
Sprinkling and misting systems must be calibrated to provide enough water to cool animals
while not resulting in wet manure or feed. Misting and sprinkling systems that result in wet
manure or wet feed, especially along fence lines, will result in substantial fly production
during the summer months. These systems should only be run during the hottest hours of
the day so that areas beneath them can fully dry during the late afternoon and evening
hours.
Calf Rearing: Research has shown that calf areas, most often calf hutches, are often the
greatest source of fly breeding on dairy farms. The wetted manure and feed that
accumulates beneath calf hutches is ideal for the development of house flies. Reducing fly
development beneath these hutches is very difficult. One option is to place calf hutches
over flush lanes to remove excreted manure daily. Calves can also be housed in structures
that are placed directly on the ground so that excreted manure is disturbed and compacted
reducing fly development. In some parts of the U.S., large, plastic covered, half-hoop
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structures called coveralls, are replacing calf hutches and this design appears to result in
reduced fly production relative to traditional elevated calf hutches.
The reliance on insecticide use beneath calf hutches is discouraged, however if calf hutches
are used then these structures should be designed and placed on the facility to be easily
lifted mechanically (usually by forklift) for sanitation and insecticide treatment when
necessary. Lime is often placed on the ground beneath calf hutches and this will provide
some reduction in fly development for a few days until the lime is covered by fresh manure
from the calf above. If using straw bedding material, a reduction in fly numbers can be
achieved by replacing the straw with sawdust.
MANURE MANAGEMENT
Animal Pens: Proper management of the manure that accumulates in animal pens will
significantly reduce the number of nuisance flies. In order to minimize fly production at
this site, manure must be continuously disturbed and compacted by the movement of
animals until the manure is sufficiently dry (< 30% moisture) to prevent the development
of fly larvae. Intact manure pats should be regularly removed or harrowed into the soil to
prevent fly development. Animal density within the pen should be maintained at sufficient
numbers to regularly disturb manure pats while not being so great that the pen surface
remains wet from urine and feces. Manure that is not disturbed by animal movement or
mechanical action, such as manure that accumulates beneath fence lines, water and feed
structures, or along concrete curbs and edges, must be manually removed (via shovel) and
incorporated back into the pen to prevent fly development. Any other locations in the pen
where water is pooling and manure is not drying rapidly (within 3 days) must be graded to
ensure proper runoff. A visual inspection of the pens and removal or incorporation of wet
manure and manure buildup must occur weekly from June to November and monthly
thereafter to prevent the development of flies. All manure removed from an animal pen
should be composted or removed from the facility. Thin spreading this manure will allow
late stage fly larvae and fly pupae in the manure to complete development.
Wastewater Systems: Fly larvae cannot live in an aquatic habitat. Flies therefore cannot
develop in wastewater holding areas (e.g. settling ponds, evaporation ponds or manure
separators) as long as these areas remain inundated with water. However, fly development
can occur in debris floating on the surface of wastewater ponds and this debris should be
removed from wastewater systems and composted or harrowed into a drylot pen. Flies can
also develop in manure solids separated from wastewater systems. Separated manure
solids should accumulate for no longer than 3 days prior to being composted or harrowed
into drylot pens.
Flush lanes should be cleaned by flushing at least daily. Poor flush lane design or
insufficient flushing will nevertheless result in the build up of manure deposits and fly
development if not removed. Flush lanes should be examined and scraped clean at least
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once per week from June to November and monthly thereafter. Care must be taken to
ensure that all manure is removed to include the manure that tends to cling to the concrete
curb at the edge of the flush lane. A complete cleaning of the flush lanes may require
manual labor with a flat bottom shovel to ensure that all manure is removed.
Compost: Compost piles should be turned when peak internal temperatures are reached.
Temperatures above 120 ºF are lethal for immature flies. Flies will lay eggs on the cooler
outer portion of a compost pile if the moisture content is greater than 40% and fly
development will continue if moisture content remains above 30%. A compost pile should
be turned following a rainfall event or deliberate wetting of the compost pile. Turning the
pile will move the wet outer compost material into the middle of the pile and the hot
internal composed material will be moved to the outside of the pile where it will quickly
dry as it cools. A compost pile should not be wet after turning the pile as this will cool the
surface material providing ideal conditions for fly development.
Proper manure composting either with or without an additional carbon source has been
shown to substantially reduce fly production relative to other manure management
techniques. Piling manure reduces the available surface area of the manure for fly
development, and composting of the pile allows for rapid drying and decomposition of the
manure. While piling manure with developing larvae will probably not kill the larvae as
they can migrate from the center of the pile to the edge, it will result in mortality of fly
pupae which are not mobile. Piled manure that is not turned will dry more slowly allowing
for greater fly development in the outer portion of the pile and renewed fly development
following a rainfall event. Spreading or harrowing manure in the pen or in a nearby field
will allow for rapid drying, but will also allow for the survival of late stage fly larvae and
pupae already present in the manure.
ORGANICS MANAGEMENT
Commodities: Even dairies with excellent manure management programs will produce a
substantial number of flies if their commodity management is poor. Commodities
management is especially important for dairy operators as stable flies will commonly be
found developing in this material. Feed, silage, or other organic material should not be
allowed to accumulate near pens or anywhere else where rain runoff, water trough
overflow, misters, or urine will wet this material. Wet feed and silage may allow for the
production of an enormous number of flies. Wet commodities should be removed and fed
to cattle or composted, and the grade of the commodities pad should be re-evaluated to
determine why water or leachate is pooling along feed and silage piles. Commodities
stored in large enclosed “Ag-Bags” may allow for stable fly production at the open end of
the bag if exposed material is not routinely (every few days) removed from the open end of
the bag and fed to cattle. A sealed Ag-Bag should not produce flies.
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Greenwaste: All greenwaste (e.g. grass clippings, bedding straw) should be removed
offsite or composted each week from April through November. Like poor commodities
management, poor greenwaste management will lead to the production of a large number
of stable flies.
Animals: Dead animals must be rapidly removed and properly disposed of. Flies (mostly
blow flies) will begin to visit and colonize dead and decomposing animals within the first
few hours following death. Blow flies that develop in decomposing animal tissue may
also lay eggs in the wounds of otherwise healthy animals. Fly infested wounds may not
heal and may become infected resulting in illness and even death of the animal.
MAINTENANCE
Even the best designed and managed dairy will produce nuisance flies when watering
stations or misting and sprinkling systems break down and wet manure areas. A small
water leak that keeps manure wet can result in an enormous number of flies. All water
systems should be checked weekly to look for breaks, leaks, and overflows. Watering
stations should be checked to ensure that water lines are not leaking, that floats are working
properly, and that overflows are not occurring. Mist and sprinkler lines, if present, should
be checked to ensure that there are no leaks or cracking pipes. Mist and sprinkler lines
should be checked while in operation to evaluate water spray rate. Manure beneath mist
lines should be evaluated for dryness to ensure that mist lines are not leaking or dispensing
too much water. Areas beneath mist or sprinkler systems should be dry by the end of each
day.
Wastewater systems including flush lanes, drainage ditches, manure separators, settling
basins and evaporation ponds should also be checked weekly. Inlets and outlets must be
checked regularly to ensure proper flow of wastewater. Screens, if used, should be checked
and cleaned regularly. Wastewater discharged to clean flush lanes should spread evenly
across the lane and remove all manure or feed in the lane. If material is not being removed
from the lane, water flow will need to be increased.
Drylot pens and earthen drainage systems should be evaluated annually for proper grade
and integrity. If pens or drainage systems are improperly graded, or have developed low
spots where runoff can accumulate, the addition of new soil, followed by grading and
compaction should be accomplished during the dry summer months.
FLY MANAGEMENT PLAN
It is not possible to develop a fly management plan that can be used by all dairies in
California. Each dairy will have specific environmental, geographical, and regulatory
considerations that must be accounted for. The level of management required may be
greater for some dairies with nearby residential neighbors or community park lands.
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Environmental conditions such as temperature, rainfall, humidity, and wind speed all affect
house fly abundance and dispersal. Geographical and man-made structural barriers will
also affect the direction and distance that flies are likely to disperse from a facility.
A fly management plan must be part of every dairy operation. This plan should be
specifically designed for that operation and is best developed in coordination with the
county health department and the agency or persons responsible for the management of
nuisance flies at the dairy (private contractor or dairy manager). A framework for
management of nuisance flies can be obtained from the information provided in this report.
Sanitation Measures: In terms of time and money spent on control, sanitation of larval
development sites is the most cost effective means to control flies. Sanitation measures are
all those design and management techniques listed in the preceding sections. Sanitation
measures reduce fly development sites around the dairy and thus act to control adult fly
numbers by limiting the production of immature flies so that emergency fly management
measures are rarely needed.
However, there may be times when sanitation efforts alone may not be enough to keep
adult fly numbers below the action threshold. For example, during particularly wet years
or years with significant March rainfall, stable fly production in areas off the dairy may be
high. Unexpected summer rains might similarly result in significant house fly production if
wetted manure cannot be dried within a few days.
Dispersal Barrier: Although this method is untested, creating a barrier of vertical structure
(e.g. tree lines) at the periphery of a dairy operation may help to stop dispersing flies before
they become a nuisance to neighboring residential areas. Flies stopping at dispersal
barriers near the dairy may return in great number to the dairy and never reach more distant
residential areas. The height and density of vertical structures needed to “capture”
dispersing flies is unknown. However, from experience it is clear that tree lines planted in
depth (at least 2 rows) using tree species that have dense foliage extending to ground level
during summer months will result in the greatest “capture” of dispersing flies. Whether
treatment of these structures with a residual chemical insecticide would provide greater
control of dispersing flies is unknown.
Trees and vertical structures on the dairy will also help to keep flies from dispersing off the
facility when they are looking for resting sites. However, these structures should only be
placed in locations where they will not impact other operations of the dairy to include
general sanitation and manure management.
Biological Management: Many beneficial arthropods are naturally found in the same
manure and organic materials where fly larvae develop. These beneficial insects help to
control fly populations through predation on or direct competition with nuisance flies.
Biological control through releases of commercially available “natural enemies” that attack
900 University Avenue • Riverside, CA 92521
Tel 951.827.5294 • Fax 951.827.3086 • www.insects.ucr.edu

Department of Entomology – 041
College of Agricultural and Natural Sciences

fly pupae is an appealing prospect. California surveys have shown that house and stable
flies are naturally attacked by a variety of parasitoid wasps, especially in the genera
Muscidifurax and Spalangia. On California confinement dairies, most natural parasitism is
done by wasps in the genus Spalangia.
Fly natural enemy activity is something to be encouraged, and care must be taken to apply
pesticides in such a manner as not to harm these natural enemy populations. Spraying a
broad-spectrum pesticide directly onto a fly development site may cause substantial
detrimental impact to natural enemy populations which tend to be present on the surface of
the developmental site, while resulting in poor to mediocre fly control as fly larvae are
somewhat protected beneath the surface at the developmental site. Also, the life cycle of
nuisance flies is much faster than that of fly predators and parasitoids, sometimes resulting
in an explosion in the number of flies shortly after widespread insecticide application
which results in the destruction of available natural enemies. Thus, application of
pesticides to widespread larval development sites is discouraged.
The release of commercially purchased parasitoids in some U.S. regions (and Europe) have
met with success, especially in areas that are somewhat confined (e.g. calf barns). Some of
these sites are similar to the pasture-type dairies found in northern California. To date trials
releasing parasitoids on large confinement dairies in southern and central California have
not resulted in a substantial reduction in fly activity, but the concept is constantly under
review and subject to further experimentation as better natural enemies or techniques are
developed.
Other natural enemies such as fly-pathogenic fungi, bacteria, viruses or nematodes may
attack immature or adult stable flies and are found naturally in the environment. There is
currently substantial interest in fungi as potential biological control agents for both house
flies and stable flies; it is hoped that more research can help with improved biological
control on the large, open dairies that predominate in California.
Chemical Management: Chemical insecticides are the least preferred form of nuisance
fly management. As noted above, chemical applications tend to kill beneficial insects such
as fly predators and parasitoids that would otherwise have provided some level of fly
control. In addition, the rapid generation time of most nuisance fly species has resulted in
the development of resistance in many fly populations to the effects of most of our
available chemical insecticides. The continued use of chemical insecticides only serves to
maintain this high level of chemical resistance in nuisance fly populations.
While typically the least desirable method in an integrated pest management (IPM)
program, insecticides can be used to achieve some reduction in total numbers of adult flies
at the dairy. With any insecticide it is important, and legally necessary, to follow label
directions regarding site of application, dilution, and application frequency. There are two
broad categories of insecticides that may be used to reduce adult stable flies - knockdown
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insecticides and residual sprays. Knockdown insecticides are non-persistent or short-lived
insecticides (e.g. synergized pyrethrin) applied using foggers or mist blowers to areas
where stable flies are concentrated. Knockdown insecticides should be applied during
early morning hours when stable flies are less active and are concentrated in overnight
resting locations such as barns, tree lines, and shade structures. Treatments may need to be
repeated every few days as these insecticides will not persist more than a day or two.
Residual sprays are persistent insecticides (e.g. synthetic pyrethroids such as permethrin)
applied to structures on which flies tend to rest. Residual sprays should be applied to
building walls, fence lines, shade structures, surrounding vegetation, or any other location
where flies have been observed resting. To slow the development of insecticide resistance,
the use of residual sprays should be limited and rotation of chemical classes should be
practiced. For example, alternate the use of pyrethroids with organophosphate insecticides.
Commercially available fly baits are meant to be used as scatter baits or in bait stations, and
consumed by flies. These baits are meant for house flies, and not for stable flies, which are
a different species with different biology. Like other insecticide applications, the use of fly
baits should be limited to periods when adult house fly numbers exceed the action
threshold. The continued used of fly baits throughout a season and especially over
successive seasons will result in the rapid development of resistance and subsequent failure
of the bait. When adult fly numbers have been lowered by the use of baits or other
management techniques, all fly bait material should be removed from the dairy and
properly disposed. Flies in California are uniformly resistant to baits containing the
insecticide methomyl (e.g. golden marlin, blue streak) and these baits should be avoided.
Check the bait label to identify the insecticide or “active ingredient” in the bait.
PEST MANAGEMENT SERVICES
Many dairy operators hire private pest management contractors to provide services such as
the monitoring and management of nuisance flies. This is generally a wise investment as
these contractors should have considerable expertise in this area. Prior to entering into a
relationship with a contractor, the dairy operator should investigate the contractor’s
knowledge of fly biology, production, and management on confined livestock facilities.
Fly monitoring and management strategies should be discussed in depth to ensure that the
contractor is able to provide the level of service required by the dairy operator to meet
social or legal obligations. Pest management contractors should employ Pest Control
Operators (PCO’s) licensed by the state of California to apply pesticides in the event that
pesticide applications are needed for fly management.
The relationship between the dairy operator and the contracted pest management service
must be based on the mutual goal of sustainable fly management. The contractor that
advocates the continued use of chemical applications (because it requires less time and is
easier for the contractor) must be avoided. The routine use of chemical applications will
only lead to greater resistance in the fly population resulting in future control failures. A
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good contractor will constantly evaluate the design and day to day operation of the dairy
and will provide suggestions that improve the overall sanitation of the dairy, thus effecting
a permanent reduction in the breeding of nuisance flies. To support this relationship, the
dairy operator must be willing to listen to the recommendations of the pest management
contractor and make appropriate changes to the design or operation of the dairy when
feasible.
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AIR QUALITY TECHNICAL BACKGROUND
This technical air quality appendix provides background information used for evaluating the air
quality impacts for the proposed Antonio Brasil Dairy Expansion in Merced County.

ENVIRONMENTAL SETTING
Air quality influences public health and welfare, the economy, and quality of life. Air pollutants have
the potential to adversely impact public health, the production and quality of agricultural crops,
visibility, native vegetation, and buildings and structures.
Because of the great influence of poor air quality on the environment, a far-reaching regulatory
structure has been developed to regulate businesses and activities to lessen or moderate the adverse
effects of human activities on air quality. Because of the comprehensive nature of federal, state, and
regional air quality management, an understanding of the environmental setting of air quality in
Merced County and the San Joaquin Valley in general begins with a brief description of the physical
environmental factors influencing air quality, followed by a description of the existing regulatory
agencies, and their programs and requirements. This is followed by a description of air pollutants.
The San Joaquin Valley is bounded by the Sierra Nevada mountain range to the east, the coastal
mountain ranges to the west, the Tehachapi mountains to the south, and San Joaquin County to the
north. The Valley is approximately 250 miles long and averages approximately 35 miles in width.
From west to east, elevations in and adjacent to the San Joaquin Valley range from approximately
3,000 feet above mean sea level (msl) along the crest of the coastal mountain ranges, to below sea level
in areas of the Valley itself, and above 10,000 feet msl along the crest of the Sierra Nevada mountains.
The predominant wind direction in the Valley is from the northwest toward the southeast.
The climate in Merced County is semiarid, characterized by hot, dry summers and cold, moist
winters. The warmest month is July with average temperatures in the 90°s Fahrenheit and midday
temperatures ranging up to 100° to 110°. The coldest month is January with average low
temperatures in the 30°s.
Annual precipitation, mostly rainfall, ranges from 8 to 13 inches in the San Joaquin Valley, 9 to 14
inches in the foothills of the Sierra Nevada, to 13 to 24 inches in the Sierra Nevada. The average
length of the frost-free season in Merced County is approximately 250 days per year. Precipitation
occurs mainly from November to April; January typically has the highest rainfall. Fog is prevalent in
the valley from December to March.
The mountains surrounding the San Joaquin Valley Air Basin (Air Basin) restrict air movement
through and out of the basin, and, as a result, impede the dispersion of pollutants from the basin.
Inversion layers are formed in the Air Basin throughout the summer and winter. These layers occur
when cooler air near the ground surface is overlain by warmer air that prevents the vertical
dispersion of pollutants. During the summer, the San Joaquin Valley experiences daytime
temperature inversions at elevations from 2,000 to 2,500 feet above the valley floor, and during the
winter, inversions occur at elevations from 500 to 1,000 feet above the valley floor.
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CRITERIA AND NON-CRITERIA AIR POLLUTANTS
The following section discusses both criteria and non-criteria pollutants. Criteria pollutants are those
that are regulated by either the state or federal Clean Air Acts. Non-criteria pollutants are not
regulated by these Acts, but are nonetheless of concern for animal confinement facilities because
they may be precursors to criteria pollutants, or because of their potential for harm or nuisance. For
each pollutant, the following discussion sets forth the major sources of the pollutant; its potential for
adverse environmental effects; the trend of the pollutant in the San Joaquin Valley and Merced
County in terms of number of violations and concentration in the environment (for nonattainment
criteria pollutants only); the amount of the pollutant emitted in the San Joaquin Valley and Merced
County (latest available data is for 2008); the role of animal confinement facilities in the emissions;
and potential human health effects.
In general, increased emissions could be expected to increase existing levels of chronic lung disease
and to increase morbidity1 and mortality. As shown below, the Air Basin is currently in
nonattainment for criteria pollutants. The current levels of air pollution within the basin result in
high levels of lung disease, morbidity, and mortality. Emissions in aggregate are expected to increase
in the basin between the current time and 2020 from all sources and are expected to result in even
higher levels of the health effects noted below. While CARB is continually refining livestock
emission estimates and incorporating this data into its regional air quality models for ozone and
particulate matter, there is a lack of commonly accepted epidemiological models to forecast health
impacts from dairies and other confined animal facilities (Gaffney 2008).
Criteria Pollutants
Ozone. Ozone (O3) is not emitted directly into the environment, but is generated from complex
chemical reactions between reactive organic gases (ROG), or non-methane hydrocarbons, and
oxides of nitrogen that occur in the presence of sunlight. Ozone exposure causes eye irritation and
damage to lung tissue in humans. Ozone also harms vegetation, reduces crop yields, and accelerates
deterioration of paints, finishes, rubber products, plastics, and fabrics. The human health effects of
ozone are discussed in further detail below.
Major ROG and NOx generators in the San Joaquin Valley include: motor vehicles and farming
equipment such as tractors, feed trucks, and pumps; farming operations; and solvent evaporation.
Total ROG emissions in 2008 were 10,820 tons per year in Merced County and 134,760 tons per
year in San Joaquin Valley. Total NOX emissions in 2008 were 19,450 tons per year in Merced
County compared to total NOX emissions in the San Joaquin Valley in 2008 of 206,625 tons per year
(CARB 2009).

1

Illness or disease.
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With respect to ozone, California and the San Joaquin Valley have some of the most polluted air in
the nation. In 2008-2010, all counties in the San Joaquin Valley received an ozone grade of “F” in
the State of the Air report (ALA 2012). Table 1 sets forth the average number of days during 20082010 where ozone levels were classified as being at unhealthy levels.!
Table 1

San Joaquin Valley Air Basin – Average Number of High Ozone Days in
Unhealthy Ranges by County: 2008-2010

Number of Days
Number of Days
Number of Days
Total Days in the
Unhealthy for
Unhealthy
Very Unhealthy
Unhealthy Ranges
Sensitive Groups
Fresno
134
31
2
167
Kern
209
48
2
259
Kings
104
14
1
119
Madera
44
4
0
48
Merced
52
9
1
62
San Joaquin
25
3
0
28
Stanislaus
50
7
2
59
Tulare
229
36
2
267
Notes: The number of days it is Unhealthy For Sensitive Groups (labeled Orange by the Air Quality Index) are the
number of days ozone concentrations range from 0.085-0.104 ppm; the number of days it is Unhealthy (labeled
Red by the Air Quality Index) are the number of days ozone concentrations range from 0.105-0.124 ppm; and the
number of days it is Very Unhealthy (labeled Purple by the Air Quality Index) are the number of days ozone
concentrations range from 0.125-0.374 ppm.
Source: American Lung Association 2012, accessed website November 27, 2012 www.stateoftheair.org/
County

As shown in Chart 1, within the San Joaquin Valley, the number of days with ozone levels in
violation of the applicable NAAQS and SAAQS had been increasing for violations of federal and
state 1-hour standards from 2000 to 2003, and then decreased substantially in 2004 and 2005.
Violations of federal 8-hour standards also decreased in 2004 and 2005. In 2006 a pattern of
alternating increases and decreases by year emerged, although both the state and federal 1-hour
violations have decreased in both 2009 and 2010. Additionally, the increases have remained
significantly less than the high point within the 2000-2010 time period, in 2003.
Chart 2 indicates that Merced County saw a marked decrease of violations of federal 8-hour and
state 1-hour standards from 2003 to 2005. The federal 8-hour violations increased slightly in 2006,
and violations in all three standards increased in 2008. However, the increases were significantly less
than the high point within the 2000-2010 time period, in 2003. Violations of the federal 1-hour
standard have remained between 0 to 3 days annually throughout the period.
As shown in Chart 3, within the San Joaquin Valley, peak ozone concentrations have generally been
decreasing during the period from 2000 through 2007, with increases in 2008 and 2010.
As indicated on Chart 4, both peak 1-hour and 8-hour concentrations have shown increases in 2002,
and from 2005 through 2008 in Merced County. There was a significant decrease in 2009, and
followed by an increase again in 2010.
Emissions from Animal Confinement Facilities. The San Joaquin Valley currently experiences
some of the highest surface ozone (O3) concentrations in the United States even though it has a
Merced County
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population density that is an order of magnitude lower than many urban areas with similar ozone
problems. Previously unrecognized agricultural emissions may explain why O3 concentrations in the
San Joaquin Valley have not responded to traditional emissions control programs (Howard, et al.
2010). Because ozone is not directly emitted into the atmosphere, but is the result of a reaction
between NOx and ROG (which are directly emitted), emissions from animal confinement facilities
will be discussed under those pollutants.
Health Effects. Ozone is a powerful respiratory irritant at the levels frequently found in most of the
nation’s urban areas during summer months. Symptoms include shortness of breath, chest pain
when inhaling deeply, wheezing, and coughing, and increased susceptibility to respiratory infections.
Exposure to ozone increases: risk of premature mortality, pulmonary inflammation, the risk of
asthma attacks, and the need for medical treatment and for hospitalization of persons with asthma.
In studies of animals, ozone exposure has been found to increase susceptibility to bacterial
pneumonia infection.
One study of 16 Canadian cities over a 10-year period found that air pollution, including ozone, at
relatively low concentrations, is associated with excess admissions to the hospital for respiratory
diseases (Burnett, et. al. 1997). Ozone levels typically rise during the May through September period
when higher temperatures and the increased amount of sunlight combine with the stagnant
atmospheric conditions that are associated with ozone air pollution episodes. Studies have shown
that long-term, repeated exposures to high levels of ozone can decrease lung function and damage
lung tissue (Kunzli, et. al. 1997; Frischer, et. al. 1999; Kinney, et. al. 2000). Ozone exposure also
causes eye irritation.
High ozone levels are particularly dangerous for children. Research has tied increases in school
absentee rates from school and health problems (sore throats, coughs, asthma attacks, and similar
problems) to increases in ozone levels (Gilliland, et. al. 2001; Chen, et. al. 2000). Children with
asthma are particularly susceptible to decreased lung function with ozone exposure (Peters, et. al.
1999; Mortimer, et. al. 2000).
Ozone air pollution increases susceptibility to influenza, pneumonia, and other infections, which are
especially dangerous for the elderly (Sartor, et. al. 1997). In addition, ozone can significantly worsen
the condition of people with chronic bronchitis and emphysema, and since most of these diseases
occur in the elderly population, these elderly are at special risk for exposure to ozone. Ozone also
has been shown to increase allergic responses in people with asthma or allergies (Jorres, et. al. 1996;
Peden, et. al. 1995).
Ozone also harms vegetation, reduces crop yields, and accelerates deterioration of paints, finishes,
rubber products, plastics, and fabrics. Monitored air quality data and a health model allow the state
to quantify the potential scope of harm to Californians from air pollution each year – from
premature death to asthma attacks, as well as the impacts on health care and productivity. Studies
estimate that over 3,700 deaths annually in the U.S. could be attributed to a 10-parts-per-billion
increase in ozone levels (ALA 2012).
Respirable Particulate Matter (PM10). Particulate matter is divided into primary and secondary
forms. Primary particulate matter is in the same chemical form in which it was emitted into the
atmosphere. According to the National Emissions Trends Inventory (2008 data), 89 percent of PM10
emissions are due to fugitive dust. Nationally, the main sources of fugitive dusts are unpaved roads
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(33 percent), wind erosion of natural soils (20 percent), tillage associated with production of
agricultural crops (17 percent), construction (14 percent), paved roads (9 percent), and other (2
percent) (EPA 2012). Approximately 80 percent of fugitive dust emissions are greater than 2.5
microns (!m) (EPA 1999a). For emissions sources in Merced County, see Chart 5, below.
Secondary particulate matter is formed by chemical reactions of free, adsorbed, or dissolved gases in
the atmosphere. Secondary aerosol formation depends on a variety of factors including:
concentrations of precursors; concentrations of other reactive species (ozone, hydroxyl radical,
peroxy radicals, or hydrogen peroxide); atmospheric conditions (solar radiation and relative
humidity); and the interactions of precursors and preexisting particles within cloud or fog droplets
on or in the liquid film on solid particles. The length of time particles remain in the atmosphere
varies depending on their size. Coarse particles can settle within hours and do not normally travel
long distances. However, in dust storms these particles may travel further. Smaller particles may
accumulate in the atmosphere where they may remain suspended for days by normal air motions and
have very low deposition rates. These particles may travel thousands of miles before being removed
from the atmosphere. Accumulation-mode particles may be incorporated into cloud formation
processes. These and other particles can be removed from the atmosphere through precipitation.
PM10 is released directly into the atmosphere by stationary and mobile sources, and consists of a wide
range of solid and liquid particles which have an aerodynamic diameter less than or equal to a
nominal 10 !m. Examples are smoke, dust, aerosols, and metallic oxides. Due to small size, the
particles can be inhaled and cause damage to lung tissue in humans. The human health effects of
PM10 will be discussed in further detail below. Major sources of PM10 include vehicles, power
generation, industrial processing, wood burning, road dust, construction/farming activities, and
fugitive windblown dust. Chart 5 illustrates the sources of PM10 in Merced County in 2008. Total
PM10 emissions in 2008 were 11,169 tons per year in Merced County and 109,390 tons per year in
the San Joaquin Valley (CARB 2009).
As shown in Chart 6, within the San Joaquin Valley, the number of days with PM10 levels in violation
of the applicable NAAQS remained similar from 2000 though 2011, ranging from zero to 12 days.
Within Merced County, there were no violations of NAAQS within the period of record.
Daily violations of SAAQS in both Merced County and the San Joaquin Valley reached a high point
in 2002, followed by a decrease from 2002 to 2004. Daily violations have steadily risen through
2008, although there was a slight drop in violations in 2007. Merced County’s violations in 2010
have exceeded the high point reached in 2002, but levels have dropped off since then.
As shown in Chart 7, within the San Joaquin Valley, peak 24-hour PM10 concentrations have been
generally increasing through 2009, although the period since 2003 has shown annual shifts between
increases and decreases. From 2009 to 2011, San Joaquin Valley concentrations have dropped off
considerably. Merced County concentrations have decreased somewhat during the 2000 – 2008
period, although concentrations increased from 2004 through 2006. As discussed in Chapter 6, Air
Quality, of this Draft EIR, the San Joaquin Valley has been reclassified as attainment of the federal
PM10 standard.
Emissions from Animal Confinement Facilities. In animal confinement facility operations,
particulates are primarily produced as a result of animal movement on dry manure, soil tillage,
harvesting, and vehicle travel on unpaved roads. Also, as discussed below, secondary PM10
Merced County
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formation occurs as a result of the reaction of ammonia with nitrous oxides/sulfur oxides to form
aerosols. PM10 emission rates from confined animals are a subject of great importance in the arid
portions of the United States. Estimates of PM10 emissions from dairies vary greatly, from 4
lbs/1,000 head/day (Sweeten et al. 2000) to 90.51 lbs/1,000 head/day (Flocchini et al. 2001). In
2006, the SJVAPCD identified emission factors of 5.46 lbs/head/year for milk and dry cows in
open corrals, 1.37 for milk and dry cows in freestalls, 10.55 for heifers in open corrals, and 1.37 for
calves in pens or open corrals (SJVAPCD 2006). These emission factors will be used in this
technical appendix and associated EIR.
Health Effects. Exposure to elevated levels of particulate matter causes irritation of the eyes and
respiratory system. The nature of impacts to the respiratory system is related to the size of the
individual particles (EPA 2001). Particulate matter having particle diameters greater than 10 !m tend
to deposit in the nasopharyngeal region of the respiratory tract and are not carried into the deeper
airways and lungs. Airborne particles of diameter about 2.5 – 10 !m deposit in the trachea and upper
bronchi due to impaction. Those airborne particles of diameter 0.3 – 0.5 !m undergo the least
respiratory tract deposition due to impaction and are carried into the deeper alveolar (i.e., gas
exchange) regions of the lung.
Research ties increased hospital admissions and mortality rates to increases in PM10 (Samet et al.
2000; Levy et al. 2000) and supports concern for health effects from larger particulate matter as well
(Lippman et al. 2000).
The purpose of SJVAPCD Regulation VIII (Fugitive PM10 Prohibitions) is to reduce ambient
concentrations of fine particulate matter by requiring actions to prevent, reduce, or mitigate dust
emissions. The rules apply to specified outdoor fugitive dust activities, including construction,
landfills, government-owned roads, oil production facilities, and off-field agricultural sources (i.e.,
unpaved roads and equipment storage areas). Both Regulation VIII and Rule 4550 apply to
agricultural tilling, land preparation, and harvesting.
Under AB 2588, any facility that emits 10 tons (or more) of PM10 per year must submit emissions
estimates. Prior to 1998, agricultural and livestock operation were not subject to AB 2588
regulations. Revisions to the California Health and Safety Code Section 44380.1 require agricultural
and livestock operations to comply with emission monitoring and reporting mandates. Enforcement
of these provisions is under the jurisdiction of the local air pollution control district.
Fine Particulate Matter (PM2.5). PM2.5 is atmospheric particulate matter having a particle size less
than 2.5 !m in diameter. There are three primary origins of PM2.5: (1) primary solid particulate
matter that is emitted directly in the solid phase; (2) primary condensable particulate matter that can
be emitted at high temperature in the gas phase, but condenses into the solid phase upon dilution
and cooling; and (3) secondary particulate matter that is formed through atmospheric reactions of
gaseous sulfur dioxide (SO2) and nitrogen oxide (NOx) precursor emissions (EPA 1999a). These
small particles can be inhaled into the lungs and have the potential to cause health-related impacts in
sensitive persons.
Primary solid particulate matter results largely from combustion of fossil fuels or biomass, with
contributions from certain industrial processes. Sources of primary particulate also include fugitive
dust emissions from paved and unpaved roads, crustal material from construction activities,
agricultural tilling, and wind erosion (EPA 1999a).
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Primary condensable particulate matter is largely comprised of semivolatile organic compounds that
condense at ambient temperatures to form aerosols.
Secondary PM2.5 forms through chemical reactions that convert common gaseous pollutants into
very small particles. Secondary PM2.5 is dominated by sulfur and nitrogen species, but in some
locations there can also be significant contributions from secondary organic aerosol (EPA 1999a).
Ammonia emissions from dairies are considered to be precursors to PM2.5 formation. Atmospheric
ammonia is discussed further below.
In the San Joaquin Valley, PM2.5 concentrations peak in the fall and winter. The average PM2.5 mass
measured on episode days in San Joaquin Valley during a 1996 wintertime study were 57 !g/m3 for
urban areas and 31 !g/m3 for rural areas (Pun and Seigneur 1998). The contribution to the urban
areas was primarily from ammonium nitrate (30 percent), vegetative burning (21 percent) such as
wood burning fireplaces, and mobile sources (14 percent). For the rural areas, the contribution was
primarily ammonium nitrate (50 percent), with less from vegetative burning (9 percent) and mobile
sources (10 percent) (Magliano 1997). During these episodes of high PM2.5 mass concentrations, air
stagnation is the single most important factor for the accumulation of particulate matter in the San
Joaquin Valley (Pun and Seigneur 1998).
On December 17, 2004, the EPA formally adopted the NAAQS for PM2.5 of 35 !g/m3 for 24 hours
and 15 !g/m3 for an annual average of three years of data; the state standards for PM2.5 are 12
!g/m3 for an annual average of three years of data. As discussed above, the San Joaquin Valley air
basin and Merced County have been designated as nonattainment for PM2.5. Both the CARB and
local air districts in violation of the NAAQS for PM2.5 will have to prepare SIPs indicating control
strategies that could be used to reduce particulate emissions. The CARB estimates PM2.5 emissions
for 2008 to be 3,263 tons annually in Merced County and 38,434 tons annually in San Joaquin Valley
(CARB 2009).
The Central California Air Quality Studies (CCAQS) include two studies, the California Regional
Particulate Air Quality Study (CRPAQS) and the Central California Ozone Study
(CCOS). CCAQS is a multi-year effort of meteorological and air quality monitoring, emission
inventory development, data analysis, and air quality simulation modeling. The CRPAQS was
designed specifically to develop a better understanding of PM10 and PM2.5 emissions and to develop a
scientifically supported platform for making informed decisions regarding particulate control
strategies. This study examined particulate emissions from a variety of sources including agricultural
and dairy operations.
Emissions from Animal Confinement Facilities. Ammonia emissions from dairies are considered
to be precursors to PM2.5 formation. Atmospheric ammonia is discussed further below. In reactions
in the atmosphere, gaseous ammonia combines with sulfur oxide (SOx) and NOX to form
ammonium nitrate and ammonium sulfate PM2.5 particles. It most areas of the United States,
airborne nitric acid (HNO3) concentrations (primarily from internal combustion engines) are
generally lower than sulfate concentrations (primarily from coal burning). However, nitric acid
concentrations can be higher in the San Joaquin Valley (Sheth and Giel 2000).
Formation of PM2.5 requires both ammonia and SOx/NOx. Dairies are a source of ammonia, but do
not necessarily produce PM2.5 unless the SOx/NOx concentration is sufficiently high. In most rural
settings, SOx/NOx concentrations limit the formation of PM2.5.
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Health Effects. Exposure to elevated levels of particulate matter causes irritation of the eyes and
respiratory system. The nature of impacts to the respiratory system is related to the size of the
individual particles (EPA 2001). Those airborne particles of diameter 0.3 – 0.5 !m undergo the least
respiratory tract deposition due to impaction and are carried into the deeper alveolar (i.e., gas
exchange) regions of the lung.
Brief exposures to approximately 100 !g/m3 particulate matter results in increased mucociliary
clearance in healthy humans (EPA 2001). Exposures to greater than about 400 !g/m3 particulate
matter cause bronchoconstriction in asthmatics. Acute exposures to approximately 1,000 !g/m3
particulate matter did not cause airway inflammation in healthy adults, but may cause bronchiolar
hyperreactivity in sensitive subjects. Because of the potential to cause bronchiolar hyperreactivity,
brief exposures to high concentrations of particulate matter may result in respiratory distress
including asthma attacks in individuals with pre-existing respiratory illness.
Longer-term exposure to particulate matter is associated with chronic respiratory inflammation,
rhinitis, asthma, increased susceptibility to respiratory tract infections, and increased mortality (EPA
2001). Relative risk of mortality is highest in the elderly and those individuals with pre-existing
respiratory conditions (e.g., asthma). While previous reports of mortality associated with exposure to
high levels of particulate matter focused on respiratory effects, more recent data suggests that
cardiac failure may be a more important contributor to particulate matter-related mortality (EPA
2001).
Carbon Monoxide. Carbon monoxide (CO) is a product of inefficient combustion, principally
from automobiles and other mobile sources of pollution. Industrial sources of CO emissions
generally contribute less than 10 percent of ambient CO levels. Peak CO levels occur typically
during winter months because of a combination of seasonal contributions from home heating
devices and stagnant weather conditions. CO interferes with the blood’s ability to carry oxygen to
the body’s tissues and results in numerous adverse health effects.
The 2008 CO emission inventory for the Air Basin indicated that on-road motor vehicles and other
mobile sources such as aircraft, trains, boats, and farm equipment were the leading sources of CO
(CARB 2009). The SJVAPCD is currently unclassified (in attainment) with federal and state CO
standards. Because rural areas of the San Joaquin Valley and Merced County are classified as
attainment for CO, and animal confinement facilities and activities associated with them are very
minor sources of CO, this pollutant will not be discussed further.
Nitrogen Oxides. Nitrogen Oxides react photochemically with hydrocarbons in the presence of
sunlight to form ozone. Nitrogen oxides are major contributors to smog formation and acid
deposition. The 2008 NOx emission inventory for the Air Basin indicated that on-road motor
vehicles; other mobile sources such as aircraft, trains, boats, and farm equipment; and stationary
sources of fuel combustion such as oil and gas production and industrial facilities were the three
leading sources of NOx (CARB 2009). CARB estimates the releases of NOx in 2006 as 22,163 tons
annually from Merced County and 238,820 tons annually from San Joaquin Valley (CARB 2009).
Nitrogen Dioxide (NO2) is formed in the atmosphere as a result of the reaction of nitric oxide (NO)
and oxygen or ozone (O3). NO is a by-product of high temperature combustion processes, and
results from the combination of nitrogen and oxygen. Although NO is much less harmful than NO2,
it can be converted to NO2 as a result of atmospheric processes within a short period of time. NO2
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can react with oxidants to form HNO3. HNO3 can then react with ammonia to form ammonium
nitrate.
NO2 is a criteria pollutant for which state and federal air quality standards have been set. Currently,
the SJVAPCD is in attainment for the state and federal NO2 standards. This means that
concentrations of NO2 fall below the threshold levels established by the EPA and the State of
California.
Emissions from Animal Confinement Facilities. In agriculture, nitrous oxides are released from
the nitrification of ammonia in livestock waste, but more is released directly from soil (Eckard 2007).
Health Effects. NOx are colored gases formed by the combustion of nitrogen-containing fossil
fuels, and thermal or biological fixation of nitrogen. NOx may also be an important indoor air
pollutant where unventilated gas stoves or kerosene heaters are used (Klassen 2001).
NO2 is a deep lung irritant and may cause pulmonary edema when inhaled in sufficient quantities. It
is an oxidant gas, similar to ozone, and deposits in the lung in an area only slightly proximal to the
site of ozone deposition. However, it is a less potent irritant than ozone. Levels of NO2 needed to
produce effects are in general far greater than levels that occur in ambient air (Klassen 2001).
Chronic exposures to NO2 may cause pulmonary damage, decreased pulmonary function, and
increased susceptibility to respiratory infection. Such exposures can be a practical problem for
farmers, as sufficient amounts can be released by ensilage to produce the symptoms of pulmonary
damage known as ‘silo-fillers’ disease. Studies in laboratory animals simulating the twice-a-day spike
in NOx levels related to automobile pollution have demonstrated significant decreases in endexpiratory volume and vital capacity. Other studies have shown that short-term or long-term
exposures to NOx can increase susceptibility to respiratory infection by bacterial pneumonia or
influenza virus. Asthmatics are not more sensitive than normal subjects to NO2 (Klassen 2001).
Nitrogen oxides have not been associated with carcinogenic health effects in laboratory animals or
humans and are not classified as carcinogens by the EPA.
The federal Occupational Safety and Health Administration (OSHA) has established an 8-hour Time
Weighted Average (TWA) Threshold Limit Value (TLV) of 9,000 !g/m3 for NO2 vapors in the
workplace. This occupational standard is also applicable to NO.
A dairy may generate minor sources of NO combustion emissions from project operations.
Lead. Sources of lead resulting in concentrations in the air include industrial sources and crustal
weathering of soils followed by fugitive dust emissions. Health effects from exposure to lead include
brain damage, kidney damage, and learning disabilities.
The Air Basin is currently unclassified (in attainment) with state standards for lead, and no designation
has been given in relation to federal attainment status. Because the San Joaquin Valley and Merced
County are classified as attainment for lead, and animal confinement facilities and activities associated
with them are very minor sources of lead, this pollutant will not be discussed further.
Sulfur Dioxide. Sulfur dioxide is produced when any sulfur-containing fuel is burned. It is also
emitted by chemical plants that treat or refine sulfur or sulfur containing chemicals. Because of the
complexity of the chemical reactions that convert SO2 to other compounds (such as sulfates), peak
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concentrations of SO2 occur at different times of the year in different parts of the state depending
on local fuel characteristics, weather, and topography. SO2 and other sulfur oxides contribute to acid
deposition problems.
The 2009 SOX emission inventory for the Air Basin indicated that industrial processes and fuel
combustion were the leading sources of SO2 (CARB 2009). The SJVAPCD is currently unclassified
(in attainment) with the federal and state SO2 standards for sulfur dioxide. Because the San Joaquin
Valley and Merced County are classified as attainment for sulfur dioxide, and animal confinement
facilities and activities associated with them are very minor sources of sulfur dioxide, this pollutant
will not be discussed further.
Sulfates. Sulfates are the product of further oxidation of sulfur dioxide, which is produced when
any sulfur-containing fuel is burned, or by chemical plants that treat or refine sulfur or sulfur
containing chemicals. Sulfates contribute to acid deposition problems, and form aerosols, which
contribute to PM2.5.
Sulfates are listed as a California criteria air pollutant; a SAAQS has been developed, but a NAAQS
has not. The Air Basin is currently in attainment with the state sulfates standards. Because the San
Joaquin Valley and Merced County are classified as attainment for sulfates, and animal confinement
facilities and activities associated with them are very minor sources of sulfates, this pollutant will not
be discussed further.
Hydrogen Sulfide. Hydrogen sulfide is a colorless, flammable, poisonous gas that is used in
industrial processes and is generated during anaerobic decomposition of manure. The San Joaquin
Valley is currently listed as unclassified in regards to attainment with the SAAQS. At this time,
hydrogen sulfide measurements are limited to industrial centers in Southern and Northern
California.
Hydrogen sulfide is listed as a California criteria air pollutant and is listed in the state Air Toxics
“Hot Spots” Information and Assessment Act (AB 2588) as a substance for which emissions must
be estimated for facilities that exceed certain thresholds including facilities that emit 10 or more tons
of PM10 annually. Prior to December 1998, agricultural and livestock operations were exempted
from AB 2588. However, California Health and Safety Code Section 44380.1 has been revised and
agricultural and livestock operations are now only exempt from paying fees associated with AB
2588, but not from complying with the remainder of the Act. Enforcement of AB 2588
requirements is the responsibility of local air quality control districts.
Emissions from Animal Confinement Facilities. Hydrogen sulfide is often linked to anaerobic
digestion of organic materials. Data from a beef cattle operation in Minnesota suggests that elevated
hydrogen sulfide concentrations have been observed near cattle operations.
Health Effects. Hydrogen sulfide is a colorless, flammable gas with a highly offensive odor of
rotten eggs. It is widely utilized as a reagent in chemical synthesis and in the manufacture of
deuterium. Major occupational exposures to hydrogen sulfide occur in the petroleum industry,
natural gas, soil, sewer gas, and as a chemical by-product.
Hydrogen sulfide has a strong odor; the threshold for detection by humans is on the order of 0.025
ppm (0.035 mg/m3). Levels in the range of 3 – 5 ppm (4 – 7 mg/m3) cause an offensive odor. The
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most common symptoms of low-level hydrogen sulfide exposure in humans are nervousness, cough,
nausea, headache, and insomnia (Poda 1966). Hydrogen sulfide concentrations in the range of 50 –
250 ppm (70 – 350 mg/m3) may cause eye and mucous membrane irritation, pulmonary edema, and
pneumonia. At concentrations of 500 – 1,000 ppm, hydrogen sulfide acts as a systemic poison,
causing sudden fatigue, headache, dizziness, intense anxiety, loss of olfactory function, nausea,
convulsions, pulmonary edema, respiratory arrest, unconsciousness, cardiac failure, and death.
Chronic effects in humans do not generally occur due to the strong odor of this chemical.
Subchronic exposure of laboratory mice to concentrations of 80 ppm (110 mg/m3) resulted in
inflammation of the nasal mucosa and respiratory epithelium, reductions in body weight gain, and
decreased organ weights. This study served as the basis for a chronic reference concentration (RfC)
developed by the EPA for hydrogen sulfide (IRIS 2006).
There is currently no evidence to indicate that hydrogen sulfide is genotoxic. In addition, there are
no reported instances of hydrogen sulfide-induced carcinogenicity in humans or animals, and the
EPA does not currently classify this chemical as a carcinogen.
The United States Labor Code cites a Permissible Exposure Limit (PEL) of 10 ppm (14 mg/m3) for
hydrogen sulfide vapors in the workplace (Labor Code Section 142.3 and 144.6). An acceptable
ceiling concentration of 50 ppm (28 mg/m3) for occupational exposures to hydrogen sulfide has
been established by federal OSHA, and an 8-hour time-weighted average of 15 ppm (21 mg/m3).
A NAAQS has not been developed for hydrogen sulfide for public health exposures. However, the
California Office of Environmental Health Hazard Assessment (OEHHA) has established an Acute
Reference Exposure Level (REL) for hydrogen sulfide of 0.042 mg/m3 based on mild respiratory
irritation effects. The California SAAQS for hydrogen sulfide has also been set at 0.042 mg/m3,
averaged over one hour. A Chronic REL of 0.010 mg/m3 has been established by OEHHA based
on respiratory system effects. For purposes of human health risk assessment, the EPA has
established a chronic inhalation reference concentration (RfC) for hydrogen sulfide of 0.001 mg/m3
based on an experimental subchronic no-observed-adverse-effect-level of 0.042 mg/m3 in mice,
divided by an uncertainty factor of 1,000.
Non-Criteria Pollutants
Reactive Organic Gases. Reactive organic gases are a subset of total organic gases (TOG) that
form ozone. ROG are created by the incomplete combustion of fuels or other carbon sources.
ROGs are composed of hydrocarbons that react with nitrogen oxides and form ozone. Not all
hydrocarbons contribute equally to ozone formation.
Their reactivity depends on their chemical structure and the atmospheric conditions to which they
are subjected. The current CARB definition of ROGs is any compound of carbon, excluding carbon
monoxide, carbon dioxide, carbonic acid, metallic carbides or carbonates, ammonium carbonate,
methane, methylene chloride, 1,1,1-trichloroethane, freons, methylated siloxanes, and certain
perflourocarbons. The EPA has also exempted the following low-reactive organic compounds:
acetone, ethane, methyl acetate, perchloroethylene, and parachlorobenzotrifluoride (CARB 2009).
California’s air pollution control districts report TOG to the CARB. The CARB derives a value for
ROG by multiplying TOG by a fraction based on the source of the TOG (CARB 2009).
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ROG reacts with NOx in the presence of sunlight to form ozone, a criteria pollutant for which both
federal and state standards have been established. ROG emissions in 2008 in the San Joaquin Valley
were 134,758 tons, and in Merced County were 10,822 tons (CARB 2009).
The principle sources of ROG in both the San Joaquin Valley and Merced County are miscellaneous
industrial processes, motor vehicles, and solvent evaporation (CARB 2009) (see Charts 8 and 9).
Trends in ROG emissions within the San Joaquin Valley and Merced County are similar to those
identified for ozone above.
The Air Basin has been designated as a nonattainment area for both federal and state ozone
standards. Thus, mitigation efforts are ongoing to regulate the emissions of the ozone precursors.
Emissions from Animal Confinement Facilities. Animal confinement facilities, including dairies,
are currently believed to be a major component of ROG emissions in Merced County and the San
Joaquin Valley.
Health Effects. The toxicity of organics depends on their structure. Most hydrocarbons are
nontoxic at low concentrations. Some low-molecular-weight aldehydes are carcinogens and some
monocyclic and polycyclic aromatic hydrocarbons (PAH) are suspected or known carcinogens. As
described above, ozone causes respiratory irritation and long-term respiratory problems.
Ammonia. Ammonia (NH3) is a pungent, colorless gaseous compound that is composed of
nitrogen and hydrogen. The individual components react in the atmosphere with nitric acid, the
product of NOx, and an oxidant, such as ozone, to form ammonium nitrate. Ammonium nitrate is
considered to be a significant precursor to PM2.5 (fine particulate), a criteria pollutant for which
NAAQS have been established. State and federal air quality standards have not been set for
ammonia.
Ammonia gas can also react with sulfur dioxide or atmospheric sulfates to form ammonium sulfate.
These reactions, especially ammonium nitrate, represent a significant percentage of wintertime PM2.5
in San Joaquin Valley (Roe and Mansell 2001). The limiting factor in wintertime ammonium nitrate
formation in San Joaquin Valley is atmospheric nitrate (Pun and Seigneur 1998). As a result,
ammonia emissions are also being studied as a potential source of particulate, which could be
classified as PM2.5.
There have been a few studies investigating the contribution of ammonium nitrate to particulate
matter concentrations in the San Joaquin Valley. A study using data from 1988 and 1989 indicated
that the contribution of secondary ammonium nitrate to total PM10 was 14.5 percent and 16 percent
for Fresno and Bakersfield, respectively (Chow et al. 1992). A study of winter 1996 data indicated
that secondary ammonium nitrate contributed to 34 percent and 32 percent of total PM2.5 for Fresno
and Bakersfield, respectively. Rural areas in this study had a lower total PM2.5 concentration, but the
contribution from secondary ammonium nitrate averaged 50 percent (Magliano 1997).
Major sources of ammonia include the anaerobic decomposition of manure, soil, and wastewater
treatment facilities. Ammonia emissions result from bacterial catalysis of animal digestive wastes,
especially urea. In addition to urea, recent studies indicate that approximately 35 percent of total
organic nitrogen found in manure is rapidly converted to ammonia, and that additional conversion
takes place when manure is stored over a longer period of time (Sweeten et al. 2000). Reducing
Antonio Brasil Dairy Expansion CUP11-010
Air Quality Technical Background

Appendix F-1, Page 12

Merced County
November 2012

protein content of feed can significantly reduce ammonia emissions and total nitrogen in dairy
manure (James et al. 2000).
Ammonia emissions from livestock operations are generated as a consequence of bacterial activity
involving organic nitrogen substrates, such as urea, and organic nitrogen compounds in feces.
Kinetically rapid processes initially convert approximately 35 percent of the total organic nitrogen in
manure to ammonia and, over longer time periods, primarily during storage, approximately 50-70
percent of the total organic nitrogen can be converted to ammonia (USDA 2000).
Based on a 2003 CARB study, ammonia emissions from dairy cattle in the San Joaquin Valley were
approximately 78,997 tons in 2000 (CARB 2003). These emissions comprised 58.7 percent of
ammonia emissions within the area (CARB 2003) (see Chart 10). Presumably emissions in rural areas
are increasing as the populations of confined animals increase, though this has not been confirmed
by measurement.
Federal and state standards have not been developed for ammonia, but it is listed in AB 2588 as a
substance for which emissions must be estimated for facilities that exceed certain thresholds. These
thresholds include facilities that emit 10 or more tons of PM10 annually.
Emissions from Animal Confinement Facilities. Overall ammonia emissions from dairy cows
have been estimated at 74 lbs/head/year in San Joaquin Valley dairies (Flocchini et al. 2001;
ENVIRON 2001). Ongoing studies are evaluating the reliability of these ammonia emissions factors.
Based on an emission rate 74 lbs/head/year, and 585,000 dairy cows in Merced County in 2008 and
3,421,000 cows in San Joaquin Valley, ammonia emissions emitted from dairy cows in Merced
County were 21,650 tons and in San Joaquin Valley were 126,577 tons annually (Planning Partners
2008 cumulative herd forecast for Merced County and San Joaquin Valley).
The portion of the dairy (corrals, ponds, crop fields, etc.) that constitutes the source of the ammonia
emissions has not yet been determined with certainty. Certainly the corrals, settling basins, ponds,
and crop fields that receive effluent all contribute to ammonia emissions. Few studies of particular
sources are available. One study evaluated ammonia volatilization from an anaerobic pond in cattle
and swine facilities (Sommer et al. 1993). Another study of ammonia emissions from dairy ponds in
Washington measured a flux rate of 30 to 75 !g/m2/sec, for a 390-cow dairy (Mount et al. 2001).
The pond area from which these flux measurements were taken was approximately 1 acre, which
may translate into an emission rate from approximately 21 to 53 lbs/head/year or approximately
one quarter to three quarters of the total ammonia emission rate of 74 lbs/head/year (Flocchini et
al. 2001). The average emission factor for conventional fertilizer applications to cropped fields
statewide was calculated to be 2.38 percent of ammonia in the fertilizer (Krauter and Potter
undated).
Ammonia concentrations have been measured at 0.36 to 0.98 mg/m3 at dairy corrals (Sweeten et al. 1999),
3.0 to 4.8 mg/m3 at a dairy freestall area (Oorlhoek and Kroodsma 1991), and 0.54 mg/m3 at a corral in the
Chino, California area (Luebs et al. 1974). Ammonia concentrations approximately 0.25 miles downwind of
a 600-cow dairy in Chino have been measured at 0.018 mg/m3 (Luebs et al. 1974).
Health Effects. Ammonia is a colorless gas or liquid with a strong irritating odor. Exposure to
ammonia as a liquid, gas, or in solutions produces irritation to the skin, eyes, and respiratory tract.
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Acute accidental exposure to high concentrations of ammonia may result in epidermal blistering,
severe irritation, and edema to the nasalpharyngeal passages and pulmonary tissues. Airway
obstruction induced by ammonia toxicity results in reduced ventilation, pulmonary oxygen transfer,
and fluid accumulation (White 1971). High concentrations of ammonia produce irritation and
damage to the eye ranging from irritation to acute corneal injury. Gaseous and/or liquid ammonia
can cause burns to the cornea and iris, death to the corneal epithelium and lens, and, in some cases,
blindness.
Ammonia exposure to experimental animals in acute and subchronic exposure scenarios resulted in
increased respiratory rates and mild to severe irritation of the respiratory tract (Mayan and Merilan
1972). Rats, guinea pigs, rabbits, dogs, and primates exposed to repeated 8 hour per day, 5 days per
week exposure for 6 weeks showed symptoms ranging from mild irritation to eye irritation at doses
of 125 mg/m3 to death at doses of 470 mg/m3. Death resulted from related respiratory problems
(Coon et al. 1970).
Experimental ammonia exposure to human volunteers resulted in development of olfactory
thresholds between 10 and 20 ppm and irritation tolerances of between 100 and 150 ppm (Fergusen
et al. 1977). In a paired exposure experiment involving knowledgeable and lay subjects, there were
significant differences in threshold responses to ammonia vapors, although all subjects expressed eye
and nasal irritation, general discomfort, and headache. All volunteers terminated their exposures at a
level of 140 ppm (Verberk 1977).
Workers have been occupationally exposed to ammonia gas in large concentrations often through
accidental, uncontrolled releases from storage tanks, refrigeration systems, or ruptured lines (White
1971; Hatton et al. 1979; Montague and MacNiel 1980). Accidental exposures in such cases have
resulted in occasional fatalities.
There is currently no evidence to indicate that ammonia creates problems in reproduction in
laboratory animals or humans. In addition, there are no reported instances of ammonia-induced
carcinogenicity in humans or animals. However, there has been speculation about possible
carcinogenicity in certain industrial settings, where there are mixtures of coal gases, ammonia, and
isobutyl oils (Bittersohl 1971).
The United States OSHA has established an 8-hour TWA PEL of 35 mg/m3 for ammonia vapors in
the workplace (29 CFR - 1910.1000, Subpart Z).
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Chart 1: San Joaquin Valley Trend in Number of High Ozone Days in
Violation of NAAQS/SAAQS: 1993-2010
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Source: California Air Resources Board 2011, Ozone Data Summaries (2000-2010). Updated July 13, 2011.

Chart 2: Merced County Trend in Number of High Ozone Days in
Violation of NAAQS/SAAQS: 2000-2010
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Source: California Air Resources Board 2011, Ozone Data Summaries (2000-2010). Updated April 25, 2012.

Chart 3: San Joaquin Valley Trend in Ozone Concentrations: 2000-2010
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Source: California Air Resources Board 2011, Ozone Data Summaries (2000-2010). Updated April 25, 2012.

Chart 4: Merced County Trend in Ozone Concentrations: 2000-2010
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Source: California Air Resources Board 2011, Ozone Data Summaries (2000-2010). Updated July 13, 2011.

Chart 5: Sources of PM10 Emissions in Merced County, 2008
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Chart 6: Percentage of Samples above the 24-Hour Standards for San
Joaquin Valley, and Merced County: 2000-2011
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Note: Data not available for Merced County 2011.
Source: California Air Resources Board 2011b, PM10 Data Summaries (2000-2011), May 8, 2012.

PM10 Concentrations (!g/m3)

450

Chart 7: PM10 Concentrations in the San Joaquin Valley and Merced
County: 2000-2011
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Note: Data not available for Merced County 2009-2011.
Source: California Air Resources Board 2011b, PM10 Data Summaries (1993-2011), May 7, 2012.

Chart 8: ROG Emissions in San Joaquin Valley, by Source Category:
2008
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Chart 9: ROG Emissions in Merced County, by Source Category: 2008
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Chart 10: Ammonia Emissions in the San Joaquin Valley, by Source
Category: 2000
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APPENDIX F-2
Air Quality Technical Appendix
CalEEMod Construction and Operational Emissions Calculations –
Existing and Proposed Conditions
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CalEEMod Version: CalEEMod.2011.1.1

Date: 12/31/2012

Antonio Brasil - Construction Emisssions
Merced County, Annual

1.0 Project Characteristics
1.1 Land Usage
Land Uses

Size

Metric

User Defined Industrial

1

User Defined Unit

1.2 Other Project Characteristics
Urbanization

Rural

Climate Zone

3

Utility Company

Wind Speed (m/s)

Pacific Gas & Electric Company

2.2
Precipitation Freq (Days)

1.3 User Entered Comments

49

Project Characteristics Land Use - Construction of the dairy facilities would occur over approximately 35.5 acres.
Construction Phase - The project would be constructed in a single phase, with a total construction time of three months.
Off-road Equipment - Construction crew would be relatively small.
Off-road Equipment - Construction crew would be relatively small.
Off-road Equipment - Small areas in the freestall barns would need to be paved.
Off-road Equipment - Small construction crew.
Grading - Approximately 35.5 acres would be disturbed.

1 of 5

2.0 Emissions Summary
2.1 Overall Construction
Unmitigated Construction
ROG

NOx

CO

SO2

Fugitive
PM10

2013

PM10 Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total

Bio- CO2

NBio- CO2

Total CO2

0.12

0.76

0.71

0.00

0.11

0.05

0.16

0.03

0.05

0.07

0.00

101.41

Total

0.12

0.76

0.71

0.00

0.11

0.05

0.16

0.03

0.05

0.07

0.00

SO2

Fugitive
PM10

Exhaust
PM10

PM10 Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total

Bio- CO2

Year

Exhaust
PM10

CH4

N2O

CO2e

101.41

0.01

0.00

101.62

101.41

101.41

0.01

0.00

101.62

NBio- CO2

Total CO2

CH4

N2O

CO2e

tons/yr

MT/yr

3.0 Construction Detail
3.1 Mitigation Measures Construction

3.2 Site Preparation - 2013
Unmitigated Construction On-Site
ROG

NOx

CO

Category

tons/yr

Fugitive Dust

0.03

Off-Road

0.01

0.05

0.03

0.00

Total

0.01

0.05

0.03

0.00

0.03

MT/yr
0.00

0.03

0.00

0.00

0.00

0.03

0.01

0.01

0.00

0.01

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

4.30

4.30

0.00

0.00

4.31

0.00

0.01

0.00

4.30

4.30

0.00

0.00

4.31
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Unmitigated Construction Off-Site
ROG

NOx

CO

SO2

Fugitive
PM10

Category

Exhaust
PM10

PM10 Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total

Bio- CO2

NBio- CO2

Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Hauling

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Vendor

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Worker

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.16

0.16

0.00

0.00

0.16

Total

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.16

0.16

0.00

0.00

0.16

SO2

Fugitive
PM10

Exhaust
PM10

PM10 Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total

Bio- CO2

NBio- CO2

Total CO2

CH4

N2O

CO2e

3.3 Grading - 2013
Unmitigated Construction On-Site
ROG

NOx

CO

Category

tons/yr

Fugitive Dust

0.05

Off-Road

0.03

0.25

0.13

0.00

Total

0.03

0.25

0.13

0.00

MT/yr
0.00

0.05

0.01

0.01

0.05

0.01

0.06

Exhaust
PM10

0.02

0.00

0.02

0.00

0.00

0.00

0.00

0.00

0.00

0.01

0.01

0.00

24.21

24.21

0.00

0.00

24.26

0.02

0.01

0.03

0.00

24.21

24.21

0.00

0.00

24.26

PM10 Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total

Bio- CO2

NBio- CO2

Total CO2

CH4

N2O

CO2e

Unmitigated Construction Off-Site
ROG

NOx

CO

SO2

Fugitive
PM10

Hauling

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Vendor

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Worker

0.00

0.00

0.01

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.64

0.64

0.00

0.00

0.64

Total

0.00

0.00

0.01

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.64

0.64

0.00

0.00

0.64

Category

tons/yr

MT/yr
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3.4 Paving - 2013
Unmitigated Construction On-Site
ROG

NOx

CO

SO2

Off-Road

0.00

0.02

0.01

0.00

Paving

0.00

Total

0.00

0.02

0.01

0.00

Fugitive
PM10

Category

Exhaust
PM10

PM10 Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total

Bio- CO2

NBio- CO2

Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr
0.00

0.00

0.00

0.00

0.00

1.78

1.78

0.00

0.00

1.78

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

1.78

1.78

0.00

0.00

1.78

Exhaust
PM10

PM10 Total

Exhaust
PM2.5

PM2.5 Total

Bio- CO2

NBio- CO2

Total CO2

CH4

N2O

CO2e

Unmitigated Construction Off-Site
ROG

NOx

CO

SO2

Fugitive
PM10

Category

Fugitive
PM2.5

tons/yr

MT/yr

Hauling

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Vendor

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Worker

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.23

0.23

0.00

0.00

0.23

Total

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.23

0.23

0.00

0.00

0.23
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3.5 Building Construction - 2013
Unmitigated Construction On-Site
ROG

NOx

CO

SO2

Fugitive
PM10

Off-Road

0.06

0.31

0.26

0.00

0.02

Total

0.06

0.31

0.26

0.00

Category

Exhaust
PM10

PM10 Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total

Bio- CO2

NBio- CO2

Total CO2

CH4

N2O

CO2e

0.02

0.02

0.02

0.00

33.11

33.11

0.00

0.00

33.21

0.02

0.02

0.02

0.02

0.00

33.11

33.11

0.00

0.00

33.21

Exhaust
PM10

PM10 Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total

Bio- CO2

NBio- CO2

Total CO2

CH4

N2O

CO2e

tons/yr

MT/yr

Unmitigated Construction Off-Site
ROG

NOx

CO

SO2

Fugitive
PM10

Hauling

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Category

tons/yr

MT/yr

Vendor

0.01

0.11

0.07

0.00

0.00

0.00

0.01

0.00

0.00

0.00

0.00

15.23

15.23

0.00

0.00

15.24

Worker

0.01

0.02

0.19

0.00

0.03

0.00

0.03

0.00

0.00

0.00

0.00

21.75

21.75

0.00

0.00

21.78

Total

0.02

0.13

0.26

0.00

0.03

0.00

0.04

0.00

0.00

0.00

0.00

36.98

36.98

0.00

0.00

37.02
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CalEEMod Version: CalEEMod.2011.1.1

Date: 1/2/2013

ABrasil Existing
Merced County, Annual

1.0 Project Characteristics
1.1 Land Usage
Land Uses

Size

Metric

User Defined Industrial

1

User Defined Unit

Single Family Housing

1

Dwelling Unit

1.2 Other Project Characteristics
Urbanization

Rural

Climate Zone

3

Utility Company

Wind Speed (m/s)

Pacific Gas & Electric Company

2.2
Precipitation Freq (Days)

1.3 User Entered Comments

49

Project Characteristics Land Use - Industrial - User Defined chosen for the proposed dairy. There are approximately 271, 965 square feet of developed active dairy facilities on a 53-acre area.
Construction Phase - Construction Phase removed.
Vehicle Trips - There would be approximately 33.5 ADTs for the existing operation (not including on-site residential).
Vechicle Emission Factors - Changed fleet mix to have 89% light duty vehicles, 2% MDT, and 9% HDT
Road Dust - This model calculates all trips to and from the dairy. The AAQA calculates on-site operations.
Energy Use - Energy use not considered for dairy uses since GHG emissions are calculated by DairyGEM.
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2.0 Emissions Summary
2.2 Overall Operational
Unmitigated Operational
ROG

NOx

CO

SO2

Fugitive
PM10

Category

Exhaust
PM10

PM10 Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total

Bio- CO2

NBio- CO2

Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Area

1.30

0.01

0.37

0.00

0.00

0.06

0.00

0.06

7.88

1.31

9.20

0.04

0.00

9.98

Energy

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

3.98

3.98

0.00

0.00

4.01

Mobile

0.01

0.05

0.15

0.00

0.00

0.02

0.00

0.00

0.00

17.75

17.75

0.00

0.00

17.78

0.00

0.00

0.00

0.00

0.22

0.00

0.22

0.01

0.00

0.49

0.00

0.00

0.00

0.00

0.00

0.15

0.15

0.00

0.00

0.20

0.00

0.08

0.00

0.06

8.10

23.19

31.30

0.05

0.00

32.46

0.02

Waste
Water
Total

1.31

0.06

0.52

0.00

0.02

0.00

0.00
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4.0 Mobile Detail
4.1 Mitigation Measures Mobile
ROG

NOx

CO

SO2

Fugitive
PM10

Category

Exhaust
PM10

PM10 Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total

Bio- CO2

NBio- CO2

Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Mitigated

0.01

0.05

0.15

0.00

0.02

0.00

0.02

0.00

0.00

0.00

0.00

17.75

17.75

0.00

0.00

17.78

Unmitigated

0.01

0.05

0.15

0.00

0.02

0.00

0.02

0.00

0.00

0.00

0.00

17.75

17.75

0.00

0.00

17.78

Total

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

4.2 Trip Summary Information
Average Daily Trip Rate
Saturday
Sunday

Unmitigated
Annual VMT

Mitigated
Annual VMT

36,748

36,748

36,748

36,748

Land Use

Weekday

Single Family Housing
User Defined Industrial
Total

9.57
0.00
9.57

10.08
0.00
10.08

Land Use

H-W or C-W

H-S or C-C

H-O or C-NW

H-W or C-W

H-S or C-C

H-O or C-NW

Single Family Housing

16.80

7.10

7.90

46.90

17.40

35.70

User Defined Industrial

14.70

6.60

6.60

0.00

0.00

0.00

8.77
0.00
8.77

4.3 Trip Type Information
Miles

Trip %
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5.0 Energy Detail
5.2 Energy by Land Use - NaturalGas
Unmitigated
NaturalGas Use

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10 Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total

Bio- CO2

NBio- CO2

Total CO2

tons/yr

CH4

N2O

CO2e

Land Use

kBTU

MT/yr

Single Family Housing

35663.4

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

1.90

1.90

0.00

0.00

1.91

User Defined
Industrial
Total

0

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

1.90

1.90

0.00

0.00

1.91

NOx

CO

SO2

CH4

N2O

CO2e

5.3 Energy by Land Use - Electricity
Unmitigated
Electricity Use

ROG

Total CO2

Land Use

kWh

tons/yr

MT/yr

Single Family Housing

7145.11

2.08

0.00

0.00

2.09

User Defined
Industrial
Total

0

0.00

0.00

0.00

0.00

2.08

0.00

0.00

2.09
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6.0 Area Detail
6.2 Area by SubCategory
Unmitigated
ROG

NOx

CO

SO2

Fugitive
PM10

SubCategory

Exhaust
PM10

PM10 Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total

Bio- CO2

NBio- CO2

Total CO2

tons/yr

Architectural Coating

0.19

Consumer Products

1.07

Hearth

0.04

0.01

0.36

0.00

Landscaping

0.00

0.00

0.01

Total

1.30

0.01

0.37

CH4

N2O

CO2e

MT/yr
0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.06

0.00

0.06

7.88

1.30

9.18

0.04

0.00

9.96

0.00

0.00

0.00

0.00

0.00

0.00

0.01

0.01

0.00

0.00

0.01

0.00

0.00

0.06

0.00

0.06

7.88

1.31

9.19

0.04

0.00

9.97

7.0 Water Detail
7.2 Water by Land Use
Unmitigated
Indoor/Outdoor
Use
Land Use

Mgal

Single Family Housing

0.065154 /
0.0410754
0/0

User Defined
Industrial
Total

ROG

NOx

CO

SO2

Total CO2

CH4

tons/yr

N2O

CO2e

MT/yr
0.15

0.00

0.00

0.20

0.00

0.00

0.00

0.00

0.15

0.00

0.00

0.20
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8.0 Waste Detail
8.2 Waste by Land Use
Unmitigated
Waste Disposed

ROG

NOx

CO

SO2

Total CO2

CH4

tons/yr

N2O

CO2e

Land Use

tons

MT/yr

Single Family Housing

1.08

0.22

0.01

0.00

0.49

User Defined
Industrial
Total

0

0.00

0.00

0.00

0.00

0.22

0.01

0.00

0.49
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CalEEMod Version: CalEEMod.2011.1.1

Date: 1/3/2013

ABrasil Proposed
Merced County, Annual

1.0 Project Characteristics
1.1 Land Usage
Land Uses

Size

Metric

User Defined Industrial

1

User Defined Unit

Single Family Housing

1

Dwelling Unit

1.2 Other Project Characteristics
Urbanization

Rural

Climate Zone

3

Utility Company

Wind Speed (m/s)

Pacific Gas & Electric Company

2.2
Precipitation Freq (Days)

1.3 User Entered Comments

49

Project Characteristics Land Use - Industrial - User Defined chosen for the proposed dairy. There are approximately 425,101 square feet of developed active dairy facilities on a 85-acre area.
Construction Phase - Construction Phase removed.
Vehicle Trips - There would be approximately 41 ADTs for the existing operation (not including on-site residential).
Vechicle Emission Factors - Changed fleet mix to have 88% light duty vehicles, 2% MDT, and 10% HDT
Road Dust - This model calculates all trips to and from the dairy. The AAQA calculates on-site operations.
Energy Use - Energy use at dairy accounted for in DairyGEM modeling.

1 of 5

2.0 Emissions Summary
2.2 Overall Operational
Unmitigated Operational
ROG

NOx

CO

SO2

Fugitive
PM10

Category

Exhaust
PM10

PM10 Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total

Bio- CO2

NBio- CO2

Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Area

1.97

0.00

0.07

0.00

0.00

0.01

0.00

0.01

1.29

1.31

2.61

0.01

0.00

2.74

Energy

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

3.98

3.98

0.00

0.00

4.01

Mobile

0.01

0.06

0.15

0.00

0.00

0.02

0.00

0.00

0.00

18.58

18.58

0.00

0.00

18.60

0.00

0.00

0.00

0.00

0.22

0.00

0.22

0.01

0.00

0.49

0.02

Waste
Water
Total

1.98

0.06

0.00

0.00

0.00

0.00

0.00

0.00

0.15

0.15

0.00

0.00

0.20

0.22

0.00

0.02

0.00

0.03

0.00

0.00

0.01

1.51

24.02

25.54

0.02

0.00

26.04

Exhaust
PM10

PM10 Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total

Bio- CO2

NBio- CO2

Total CO2

CH4

N2O

CO2e

4.0 Mobile Detail
4.1 Mitigation Measures Mobile
ROG

NOx

CO

SO2

Fugitive
PM10

Mitigated

0.01

0.06

0.15

0.00

0.02

0.00

0.02

0.00

0.00

0.00

0.00

18.58

18.58

0.00

0.00

18.60

Unmitigated

0.01

0.06

0.15

0.00

0.02

0.00

0.02

0.00

0.00

0.00

0.00

18.58

18.58

0.00

0.00

18.60

Total

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Category

tons/yr

MT/yr

4.2 Trip Summary Information
Land Use

Weekday

Single Family Housing
User Defined Industrial
Total

9.57
0.00
9.57

Average Daily Trip Rate
Saturday
Sunday
10.08
0.00
10.08

8.77
0.00
8.77

Unmitigated
Annual VMT

Mitigated
Annual VMT

36,748

36,748

36,748

36,748
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4.3 Trip Type Information
Miles

Trip %

Land Use

H-W or C-W

H-S or C-C

H-O or C-NW

H-W or C-W

H-S or C-C

H-O or C-NW

Single Family Housing

16.80

7.10

7.90

46.90

17.40

35.70

User Defined Industrial

14.70

6.60

6.60

0.00

0.00

0.00

5.0 Energy Detail
5.2 Energy by Land Use - NaturalGas
Unmitigated
NaturalGas Use

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10 Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total

Bio- CO2

NBio- CO2

Total CO2

tons/yr

CH4

N2O

CO2e

Land Use

kBTU

Single Family Housing

35663.4

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

1.90

1.90

MT/yr
0.00

0.00

1.91

User Defined
Industrial
Total

0

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

1.90

1.90

0.00

0.00

1.91

NOx

CO

SO2

CH4

N2O

CO2e

5.3 Energy by Land Use - Electricity
Unmitigated
Electricity Use

ROG

Total CO2

Land Use

kWh

tons/yr

MT/yr

Single Family Housing

7145.11

2.08

0.00

0.00

2.09

User Defined
Industrial
Total

0

0.00

0.00

0.00

0.00

2.08

0.00

0.00

2.09
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6.0 Area Detail
6.2 Area by SubCategory
Unmitigated
ROG

NOx

CO

SO2

Fugitive
PM10

SubCategory

Exhaust
PM10

PM10 Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total

Bio- CO2

NBio- CO2

Total CO2

tons/yr

Architectural Coating

0.30

Consumer Products

1.67

Hearth

0.01

0.00

0.06

0.00

Landscaping

0.00

0.00

0.01

Total

1.98

0.00

0.07

CH4

N2O

CO2e

MT/yr
0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.01

0.00

0.01

1.29

1.30

2.59

0.01

0.00

2.73

0.00

0.00

0.00

0.00

0.00

0.00

0.01

0.01

0.00

0.00

0.01

0.00

0.00

0.01

0.00

0.01

1.29

1.31

2.60

0.01

0.00

2.74

7.0 Water Detail
7.2 Water by Land Use
Unmitigated
Indoor/Outdoor
Use
Land Use

Mgal

Single Family Housing

0.065154 /
0.0410754
0/0

User Defined
Industrial
Total

ROG

NOx

CO

SO2

Total CO2

CH4

tons/yr

N2O

CO2e

MT/yr
0.15

0.00

0.00

0.20

0.00

0.00

0.00

0.00

0.15

0.00

0.00

0.20
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8.0 Waste Detail
8.2 Waste by Land Use
Unmitigated
Waste Disposed

ROG

NOx

CO

SO2

Total CO2

CH4

tons/yr

N2O

CO2e

Land Use

tons

MT/yr

Single Family Housing

1.08

0.22

0.01

0.00

0.49

User Defined
Industrial
Total

0

0.00

0.00

0.00

0.00

0.22

0.01

0.00

0.49
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tables Air
below.
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N15265J&& Uncontrolled Per Cow Dairy VOC Emission Factors

Emissions (lb/hd-yr)

Process or Constituent
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&

Silage Pile VOC Emissions Flux*

Average
VOC Flux
Emissions
Flux
Emissions
(lb/ftM-day)
10. Silage
PilesTotal Mixed Ration (TMR)
Emissions
Flux (lb/ftM-day)
FKCM'YCM&

11.
Average TMR
FK&-736&)2;1<4&
.($&
MK&";>1;>1&)2;1<4&

LKV0'YCL&
0KF0'YCL&
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0

Average Total Mixed Ration (TMR) VOC Emissions Flux
Accessed at http://www.valleyair.org/busind/pto/dpag/apco_VOC_Determination.htm

Average Total Mixed Ration (TMR) VOC Emissions Flux
11. Average TMR
.($&

Emissions Flux (lb/ftM-day)
LKV0'YCL&

11. Average TMR
.($&

Emissions Flux (lb/ftM-day)
LKV0'YCL&

Summary of Dairy Emission Factors
&
!57;72=&)>FG2?<&<:&/A5=2&#&:1&!7=<;7?<&$>C2&0HIJ&K&L4JJJ&87CM&?:@=N&
&

Herd Breakout
Existing
1,200

Proposed
2,800

Dry Cow

365

420

Heifer (15-24 mo)

350

1,200

Heifer (7-14 mo)

200

1,000

Heifer (4-6 mo)

130

880

Calf (under 3 mo)

240

85

26
2,511

26

Milking Cow

Bulls
Totals

Per Cow Dairy VOC Emission Factors
Process or Constituent

6,411

The Per Cow VOC Emission Factors used in this
analysis are from the APCO Dairy VOC Emission
Factors (February 2012).

Emissions (lb/hd-yr)

LE&'6<2;7?&'87==7:6=&1;:8&-:@=&

0EL&

OE&(7CM76P&/5;C:;K=N&

JEJQ&

QE&,;22=<5CC&R5;6=&

LES&

0E&-:;;5C=T/26=&

UEU&

HE&V7W>73&(56>;2&X563C76P&
KV5P::6=4&)<:;5P2&/:63=4&
R5=76=N&&

LEQ&

UE&V7W>73&(56>;2&V563&
"99C7?5<7:6&

LE0&

IE&):C73&(56>;2&V563&"99C7?5<7:6&

JEQQ&

SE&)295;5<23&):C73=&/7C2=&

JEJU&

YE&):C73&(56>;2&)<:;5P2&

JELH&

Total not including Feed

15.8

Extrapolated VOC Emission Factors
Cow Type

2005 Emission Factor
Corral Housing (lbs/
head-yr)

Emission Factor Corral
Housing (lbs/head-yr)

2005 Emission Factor
Freestall Housing (lbs/
head-yr)

Emission Factor Freestall
Housing (lbs/head-yr)

Milking Cow

19.3

15.8

21.0

15.8

Dry Cow

11.9

9.7

12.9

9.7

Heifer (15-24 mo)

8.3

6.8

9.0

6.8

Heifer (7-14 mo)

7.2

5.9

7.9

5.9

Heifer (4-6 mo)

6.6

5.4

Calf (under 3 mo)

6.2

5.1

6.7

5.0

Bulls

--

6.8

--

6.8

&

7.1

0

5.3

Emissions factors for support stock are proportionally extrapolated using 15.8 lbs/head-yr milk cow emission factor
from 2012 Dairy VOC Emission Factors and SJVAPCD Dairy VOC Emission Factors by type of cow established in the
August 2005 Air Pollution Control Officer’s Determination of VOC Emission Factors for Dairies. The VOC emission
factor for large heifers are used to calculate emissions from bulls.
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VOC Emissions From Herd
Cow Type

Emission
Factor (lbs/
head-yr)

No. of Cows

VOC (lbs/yr)

Existing

Proposed

Existing

Proposed

Increase

Milking Cow

15.8

1,200

2,800

18,960

44,240

25,280.0

Dry Cow

9.7

365

420

3,556

4,092

535.8

Heifer (15-24 mo)

6.8

350

1,200

2,378

8,154

5,775.6

Heifer (7-14 mo)

5.9

200

1,000

1,179

5,894

4,715.4

Heifer (4-6 mo)

5.4

130

880

702

4,755

4,052.3

Calf (under 3 mo)

5.1

240

85

1,218

431

-786.7

Bulls

6.8

26

26

177

177

0.0

2,511

6,411

28,170

67,743

39,572.5

14.09

33.87

19.8

Totals
Total tons/year

Feed and Silage Calculations
TMR

Emission
Factor (!g/
m2-min)
2,511
13,056
6,411
13,056

# Cows

Total Existing TMR
Total Proposed TMR
Silage Piles
Corn Silage
Alfalfa Silage
Wheat Silage

Area (m2)

80

18

0.658
0.658
Approx. Area
(ft2)
1,109

80

18

1,109

Base

Height

Antonio Brasil Dairy VOC Emissions Calculations December 2012

Emissions (!g/
min)
21,571,619.3
55,075,926.5
Area of Exposed
Silage (m2)
103.1
0.0
103.1

TMR emissions are calculated based
on total herd count using SJVAPCD
calculation protocol

1 short ton = 907,184,740,000 microgram
1 year = 525 600 minute
1 square meter = 10.763 910 417 square foot
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VOC Emissions from Feed
VOC Emissions
Flux (!g/m2-min)

Area

(ft2)

Area

(m2)

VOC
Emissions

Existing VOC
Emissions
(tons/year)

(!g/min)

Proposed
VOC
Emissions*

Corn Silage

34,681

1,109

103.07

3,574,464

2.07

2.07

Alfalfa Silage

17,458

0

0.00

0

0.00

0.00

Wheat Silage

43,844

1,109

103.1

4,518,866

2.62

2.62

TMR Average
Existing

13,056

21,571,619

12.50

TMR Average
Proposed*

13,056

55,075,927

Total from Feed

31.91
17.19

36.60

*While silage amounts in the pile would increase with the proposed expansion, it was
assumed the exposed area would remain approximately the same for safety reasons.
These calculations assume the silage piles are completely covered except for the front
face

VOC Emissions from Farming Equipment and
Traffic

VOC Aggregrate

Existing VOC Proposed VOC
(tons/year)
(tons/year)
Traffic and Area Sources

1.31

1.98

Farm Equipment

0.36

0.33

Total

1.67

2.31

Antonio Brasil Dairy VOC Emissions Calculations December 2012

Existing VOC/
ROG Emissions

Proposed
VOC/ROG
Emissions

Increment of
Increase with
Proposed
Expansion

Equipment and Increased Traffic

1.67

2.31

0.64

Manure Management

14.09

33.87

19.79

Feed

17.19

36.60

19.41

Total

32.95

72.78

39.84

Emission Source
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Herd Breakout
Existing

PM 10 Emissions from Animal Mvmt

1,200

Proposed
2,800

Dry Cow

365

420

Heifer (15-24 mo)

350

1,200

Heifer (7-14 mo)

200

1,000

Heifer (4-6 mo)

130

880

Calf (under 3 mo)

240

85

26
2,511

26

Milking Cow

Bulls
Totals

6,411

Type of Cow

Existing Total Proposed Total
Emissions
Emissions
(lbs/yr)
(lbs/yr)

Milking Cow

1,644

3,021

Dry Cow

1,993

1,504

Heifer (15-24 mo)

3,693

4,114

Heifer (7-14 mo)

2,110

3,428

Heifer (4-6 mo)

1,372

3,017

Calf (under 3 mo)

82

5

Bulls

36

25

Totals

10,930

15,114

5.47

7.56

Tons/Year

See AAQA Appendix A for PM10 Calculation
Worksheets and Controls

PM 2.5 Emissions from Animal Mvmt
Existing
No. of
Cows

Emission
Factor (lbs/
head-yr)

Existing
Total
Emissions
(lbs/yr)

1,200

0.16

192

2,800

0.16

448

Dry Cow

365

0.16

58.4

420

0.16

67

Heifer (15-24 mo)

350

0.16

56

1,200

0.16

192

Heifer (7-14 mo)

200

0.16

32

1,000

0.16

160

Heifer (4-6 mo)

130

0.16

20.8

880

0.16

140.80

Calf (under 3 mo)

240

0.16

38.4

85

0.16

14

Bull

26

0.16

4.16

26

0.16

4

401.76

6,411

Type of Cow
Milking Cow

Totals

2,511

Tons/Year

Antonio Brasil PM Emissions Calculations December 2012

0.20

Proposed
Emission Proposed Total
No. of
Factor (lbs/
Emissions
Cows
head-yr)
(lbs/yr)

1,025.76
0.51

Page 1

Wind Erosion-CARB 1997 Data
PM Emission
Factor (tons/
acre/yr)
PM10
PM2.5*

0.013659

PM10/PM2.5
Emission Factor
Emission Factor
(lbs/acre/yr)
(tons/acre/yr)

Existing
Emissions
(tons/year)

Existing
Acreage

Proposed
Emissions
(tons/year)

Proposed
Acreage

0.0068295

13.7

376

2.57

344

2.35

0.0001186

0.24

376

0.04

344

0.04

Note: PM2.5 Emissions Factor estimated from a comparison of Annual Average Emissions of both PM10 and PM2.5
California Air Resources Board, Section 7.12, Windblown Dust - Agricultural Lands, Revised July 1997. http://www.arb.ca.gov/ei/
areasrc/index7.htm
CARB Almanac Emission Projection Data (Published in 2009). 2008 Estimated Annual Average Emissions. 2008 Emissions Data for
Merced County, Dust from Agricultural Lands (Non-Pasture). http://www.arb.ca.gov/ei/emissiondata.htm
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Land Preparation and Harvesting
Crop Type
Land
Preparation

PM10 Emission
Factor (lbs/
acre/year)

PM2.5
Emission
Factor (lbs/
acre/year)

Existing
Acreage

Existing PM10 Existing PM2.5
Proposed PM10
Proposed
Emissions
Emissions
Emissions
Acreage
(tons/year)
(tons/year)
(tons/year)

Proposed
PM2.5
Emissions
(tons/year)

Oats, silage
soft dough

3.70

0.56

376

0.70

0.10

0

0.00

0.00

Corn, silage

6.90

1.04

376

1.30

0.19

344

1.19

0.18

Sudangrass,
silage

4.00

0.60

0

0.00

0.00

0

0.00

0.00

Alfalfa, hay

4.00

0.60

0

0.00

0.00

0

0.00

0.00

Wheat, all

3.70

0.56

0

0.00

0.00

344

0.64

0.10

1.99

0.30

1.82

0.27

Total Land

Oats, silage
soft dough

5.80

0.87

376

1.09

0.16

0

0.00

0.00

Corn, silage

0.17

0.03

376

0.03

0.00

344

0.03

0.00

Sudangrass,
silage

0.00

0.00

0

0.00

0.00

0

0.00

0.00

Alfalfa, hay

0.00

0.00

0

0.00

0.00

0

0.00

0.00

Wheat, all

5.80

0.87

0

0.00

0.00

0

0.00

0.00

Total
Harvesting

1.12

0.17

0.03

0.00

Total
Farming
Operations

3.12

0.47

1.85

0.28

Harvesting

Notes: CARB PM10 emission factors based on 2000 crop acreage. PM2.5 Emissions Factor estimated from a comparison of Annual
Average Emissions of both PM10 and PM2.5
California Air Resources Board, Section 7.4, Agricultural Land Preparation, Revised January 2003. Section 7.5, Agricultural Harvest
Operations, Revised January 2003. http://www.arb.ca.gov/ei/areasrc/index7.htm
CARB Almanac Emission Projection Data (Published in 2009). 2008 Estimated Annual Average Emissions. 2008 Emissions Data for Merced
County, Farming Operations. http://www.arb.ca.gov/ei/emissiondata.htm
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Dry Manure Application PM10 Emissions
Emission
Factor (lbs/
acre/yr)
PM10

Existing
Acreage

5.07

Existing
Emissions
(tons/year)

738

Proposed
Emissions
(tons/year)

Proposed
Acreage

1.87

0

0.00

Aggregate PM10 and PM2.5
Emission
Source

Existing PM10
Emissions
(tons/year)

Proposed PM10
Project
Existing PM2.5 Proposed PM2.5
Project
Emissions
Increase PM10
Emissions
Emissions
Increase PM2.5
(tons/year)
Emissions
(tons/year)
(tons/year)
Emissions

Wind Erosion

2.57

2.35

-0.22

0.04

0.04

-0.00

Farming
Operations

3.12

1.85

-1.26

0.47

0.28

-0.19

Increased
Traffic

0.02

0.02

0.00

0.00

0.00

0.00

On-Site Mobile
Source Increment of
Increase

0.02

Animal
Movement

5.47

7.56

2.09

0.20

0.51

0.31

Dry Manure
Application

1.87

0.00

-1.87

NA

NA

NA

Total

13.04

11.78

-1.24

0.71

0.83

0.12
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GREENHOUSE GAS EMISSIONS QUANTIFICATION:
METHODOLOGY AND CALCULATIONS
For the Antonio Brasil Dairy Expansion Environmental Impact Report (EIR), greenhouse gas
(GHG) emissions were estimated using the Dairy Gas Emissions Model, Version 2.4, from the
Pasture Systems and Watershed Management Research Unit, Agricultural Research Service (ARS),
United States Department of Agriculture (USDA). The Dairy Gas Emissions Model (DairyGEM)
was created for the USDA ARS and made available for public use in February 2011. An earlier
model, the Dairy Greenhouse Gas Emissions Model, was made available in June 2009 in
conjunction with tools and information to help affected producers comply with the Environmental
Protection Agency (EPA) Final Mandatory GHG Reporting Rule. Because this model estimates
GHG emissions from the entire production system, the calculations are reported in this EIR are
considered a conservative estimate.
The DairyGEM is a software tool for estimating the ammonia, hydrogen sulfide, and GHG
emissions and carbon footprint of dairy production systems. A dairy production system generally
represents the processes used on a given farm, but the full system extends beyond the farm
boundaries. A production system is defined to include emissions during the production of all feeds
whether produced on a given farm or elsewhere. It also includes emissions that occur during the
production of resources used on the farm such as machinery, fuel, electricity, and fertilizer. Manure
is assumed to be applied to cropland producing feed, but any portion of the manure produced can
be exported to other uses external to the system.
DairyGEM uses process-level simulation to predict ammonia and hydrogen sulfide emissions from
manure in the housing facility, during long-term storage, following field application and during
grazing. DairyGEM also uses process-based relationships and emission factors to predict the
primary GHG emissions from the production system. Primary sources include the net emission of
carbon dioxide plus all emissions of methane and nitrous oxide occurring from the production
system. Emissions are predicted through a daily simulation of feed use and manure handling. Daily
emission values of each gas are summed to obtain annual values.
Total greenhouse gas emission is determined as the sum of the net emissions of the three GHG
where methane and nitrous oxide are converted to carbon dioxide equivalent units (CO2e)1. This net
emission is determined through a partial life cycle assessment of the production system. Emissions
include both primary and secondary sources. Secondary emissions are those that occur during the
manufacture or production of resources used in the production system. These resources include
machinery, fuel, electricity, fertilizer, pesticides, plastic, and any replacement animals not raised on
the farm. Secondary emissions from the manufacture of equipment are apportioned to the feed
produced or manure handled over their useful life.
For more in depth description on modeling equations and rationale, the reference manual can be
found at:
https://www.ars.usda.gov/sp2UserFiles/Place/19020000/DairyGEMReferenceManual.pdf

1

The conversion to CO2e is done using global warming potentials for methane and nitrous oxide of 25 and 298,
respectively. Therefore, each unit of methane is equal to 25 units of carbon dioxide and each unit of nitrous oxide is
equal to 298 units of carbon dioxide.
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ABrasil Existing

GASEOUS EMISSIONS
_________________________________________________________________________________
Average daily
Total annual
lb/cow
lb
lb/cow
lb
_________________________________________________________________________________
Ammonia
Housing facility
Manure storage
Field application
Total farm

0.423
0.084
0.104
0.611

508
101
124
733

154.5
30.7
37.9
223.1

185392
36864
45428
267684

Hydrogen Sulfide
Housing facility
Manure storage
Field application
Total farm

0.107
0.000
0.000
0.107

128
0
0
128

38.9
0.0
0.0
39.0

46708
29
19
46756

Methane
Housed animals
Manure storage
Field applied manure
Total emission

1.155
0.475
0.000
1.630

1386
570
0
1956

421.5
173.4
0.1
595.1

505808
208135
177
714120

Nitrous Oxide
Housed animals
Farmland
Total emission

0.024
0.020
0.044

29
24
53

8.9
7.2
16.1

10716
8658
19374

Biogenic Carbon Dioxide
Housed animals
Manure storage
Assimilated in feed
Net emission

43.489
1.683
-68.348
-23.176

52187
2019
-82018
-27812

15873.6
614.1
-24947.1
-8459.3

19048322
736967
-29936493
-10151199

Combustion Carbon Dioxide
3.543
4251
1293.0
1551627
_________________________________________________________________________________

ANNUAL
_________________________________________________________________________________
Unit
Mean
SD
_________________________________________________________________________________

Greenhouse Gas Emissions
(CO2e)
Animal emissions
lb
12232650
4140
Manure emissions
lb
8813657
393795
Emission during feed production
lb
2580108
13605
Net biogenic carbon dioxide emission
lb
-10151210
19850
Fuel combustion emissions
lb
1551627
4151
Production of resource inputs
lb
5922327
30094
Not allocated to milk production
lb
-7693602
68863
Carbon footprint without biogenic CO2
lb/lb FPCM
1.06
0.02
Carbon footprint with biogenic CO2
lb/lb FPCM
0.68
0.01
_________________________________________________________________________________
FPCM is fat and protein corrected milk (4.0% fat and 3.3% protein)

Date: 01/04/2013 FRI Time: 08:26:10 PM
Output Title: ABrasil Existing
NUTRIENT CONSTITUENTS OF ALL FEEDS
___________________________________________________________________________________
Amount CP NEL NDF TDN DEGR ADIP P
Feed
(t DM) (%DM) (Mcal/lb) (%DM) (%DM) (%CP) (%CP) (%DM)
___________________________________________________________________________________
High quality silage
9340 22.0 0.60 40.0 59.3 78.0 6.0 0.26
Low quality silage
780 17.0 0.59 48.0 55.0 78.0 5.0 0.23
High quality hay
1950 21.0 0.65 40.0 63.9 70.0 6.5 0.26
Low quality hay
780 16.0 0.58 50.0 55.0 70.0 5.0 0.23
Corn silage
10900 8.5 0.70 48.0 64.8 65.0 6.0 0.22
Dry grain
9340 10.0 0.89 10.0 85.0 48.0 8.0 0.29
Canola seed meal
--- 44.0 0.78 26.0 69.0 70.0 5.0 1.13
None
--- 0.0 0.00 100.0 0.0 0.0 0.0 0.00
Purchased grain
--- 9.0 0.87 22.8 88.0 55.0 5.0 0.32
___________________________________________________________________________________
SOIL AND PASTURE PARAMETERS
___________________________________________________________________________________
Parameter
Value
___________________________________________________________________________________
Predominant soil type
Clay Loam
Soil acidity
Moderate
Grazing animals
Older heifers
Pasture available during grazing season
0 ton DM
Pasture growing season
6 months per year
Time on pasture
Quarter days during grazing season
Expected annual carbon sequestration
0 ton carbon
___________________________________________________________________________________
HERD AND FACILITY PARAMETERS
___________________________________________________________________________________
Herd/Facility Parameters
Value
___________________________________________________________________________________
Animal type
Holstein
Mature body weight
1521 lb
Fat content of milk
3.50 %
Adjustment of fiber intake
1.00
Target milk production
22995 lb/cow/year
First laction animals
35 %
Number of lactating animals
1200
Number of young stock (over 1 year)
715
Number of young stock (under 1 year)
570
Animal facilities
Cow housing
Heifer housing

Free stalls and open lot
Calf hutches and open lot

Management options
Calving strategy
Random calving
Relative forage to grain ratio
High
Use of bovine somatotropin
No
Protein feeding adjustment
100 % of NRC recommendation
Sulfur feeding adjustment
100 % of NRC recommendation
___________________________________________________________________________________

MANURE PARAMETERS
___________________________________________________________________________________
Manure Parameters
Value
___________________________________________________________________________________
Manure collection method
Flush system
Field application method
Irrigation
Manure type
Liquid_slurry (5 - 7% DM)
Time between spreading and incorporation
Within two days
Manure storage
Method
Type
Storage capacity

4 month storage
Top loaded earthen pit
88107 ton

Bedding
Type
Manure solids
Amount of bedding per mature animal

3.00 lb/day

Exported manure
Quantity
20 % of that collected
Form
Separated solids
___________________________________________________________________________________

ABrasil Proposed

GASEOUS EMISSIONS
_________________________________________________________________________________
Average daily
Total annual
lb/cow
lb
lb/cow
lb
_________________________________________________________________________________
Ammonia
Housing facility
Manure storage
Field application
Total farm

0.448
1254
0.047
130
0.090
253
0.585
1637

163.4
457567
17.0
47578
33.0
92410
213.4
597555

Hydrogen Sulfide
Housing facility
Manure storage
Field application
Total farm

0.118
0.000
0.000
0.118

43.1
120689
0.0
0
0.0
0
43.1
120689

Methane
Housed animals
Manure storage
Field applied manure
Total emission
Nitrous Oxide
Housed animals
Farmland
Total emission

331
0
0
331

1.206
3377
0.507
1420
0.000
1
1.714
4799
0.026
0.021
0.047

73
58
131

Biogenic Carbon Dioxide
Housed animals
45.139
126390
Manure storage
1.796
5029
Assimilated in feed
-76.795 -215026
Net emission
-29.860
-83607

440.3 1232724
185.2
518428
0.1
358
625.5 1751510
9.5
26716
7.5
21093
17.1
47809

16475.9 46132384
655.6 1835656
-28030.2 -78484644
-10898.8 -30516615

Combustion Carbon Dioxide
3.630
10164
1324.9 3709734
_________________________________________________________________________________

ANNUAL
_________________________________________________________________________________
Unit
Mean
SD
_________________________________________________________________________________

Greenhouse Gas Emissions (CO2e)
Animal emissions
lb
29804236
7250
Manure emissions
lb
21944850
981311
Emission during feed production
lb
6285664
34229
Net biogenic carbon dioxide emission
lb
-30516626
118755
Fuel combustion emissions
lb
3709734
9922
Production of resource inputs
lb
14548515
71737
Not allocated to milk production
lb
-20747106
164252
Carbon footprint without biogenic CO2 lb/lb FPCM
1.08
0.02
Carbon footprint with biogenic CO2 lb/lb FPCM
0.58
0.02
_________________________________________________________________________________
FPCM is fat and protein corrected milk (4.0% fat and 3.3% protein)

Date: 01/04/2013 FRI Time: 08:19:48 PM
Output Title: ABrasil Proposed
NUTRIENT CONSTITUENTS OF ALL FEEDS
___________________________________________________________________________________
Amount CP NEL NDF TDN DEGR ADIP P
Feed
(t DM) (%DM) (Mcal/lb) (%DM) (%DM) (%CP) (%CP) (%DM)
___________________________________________________________________________________
High quality silage 24000 22.0 0.60 40.0 59.3 78.0 6.0 0.26
Low quality silage
2000 17.0 0.59 48.0 55.0 78.0 5.0 0.23
High quality hay
5000 21.0 0.65 40.0 63.9 70.0 6.5 0.26
Low quality hay
2000 16.0 0.58 50.0 55.0 70.0 5.0 0.23
Corn silage
28000 8.5 0.70 48.0 64.8 65.0 6.0 0.22
Dry grain
24000 10.0 0.89 10.0 85.0 48.0 8.0 0.29
Canola seed meal
--- 44.0 0.78 26.0 69.0 70.0 5.0 1.13
None
--- 0.0 0.00 100.0 0.0 0.0 0.0 0.00
Purchased grain
--- 9.0 0.87 22.8 88.0 55.0 5.0 0.32
___________________________________________________________________________________
SOIL AND PASTURE PARAMETERS
___________________________________________________________________________________
Parameter
Value
___________________________________________________________________________________
Predominant soil type
Clay Loam
Soil acidity
Moderate
Grazing animals
Older heifers
Pasture available during grazing season
0 ton DM
Pasture growing season
6 months per year
Time on pasture
Quarter days during grazing season
Expected annual carbon sequestration
0 ton carbon
___________________________________________________________________________________
HERD AND FACILITY PARAMETERS
___________________________________________________________________________________
Herd/Facility Parameters
Value
___________________________________________________________________________________
Animal type
Holstein
Mature body weight
1521 lb
Fat content of milk
3.50 %
Adjustment of fiber intake
1.00
Target milk production
22995 lb/cow/year
First lactation animals
35 %
Number of lactating animals
2800
Number of young stock (over 1 year)
1620
Number of young stock (under 1 year)
1965
Animal facilities
Cow housing
Heifer housing

Free stalls and open lot
Calf hutches and open lot

Management options
Calving strategy
Random calving
Relative forage to grain ratio
High
Use of bovine somatotropin
No
Protein feeding adjustment
100 % of NRC recommendation
Sulfur feeding adjustment
100 % of NRC recommendation
___________________________________________________________________________________
MANURE PARAMETERS
___________________________________________________________________________________
Manure Parameters
Value
___________________________________________________________________________________
Manure collection method
Flush system
Field application method
Irrigation
Manure type
Liquid_slurry (5 - 7% DM)
Time between spreading and incorporation
Within two days
Manure storage
Method
Type
Storage capacity

4 month storage
Top loaded earthen pit
88107 ton

Bedding
Type
Manure solids
Amount of bedding per mature animal

3.00 lb/day

Exported manure
Quantity
50 % of that collected
Form
Separated solids
___________________________________________________________________________________
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PROPOSED GREENHOUSE GAS EMISSIONS THRESHOLD
FOR THE ANTONIO BRASIL DAIRY EXPANSION EIR
Introduction
The California Environmental Quality Act (CEQA) requires agencies to identify a project’s
potentially significant effects on the environment, and to mitigate significant effects whenever
feasible. This includes the potential environmental effects of greenhouse gas (GHG) emissions.
CEQA encourages public agencies to adopt “thresholds of significance” to use in determining the
significance of environmental effects. A threshold of significance is an identifiable quantitative,
qualitative, or performance level of a particular environmental effect. Exceedance of a threshold of
significance would normally result in a determination that the project would have a significant
environmental impact. Conversely, non-exceedance of a significance threshold would normally
result in a determination that project would not have a significant environmental impact. In regards
to thresholds of significance for GHG emissions, CEQA Guidelines Section 15064.7(c) states that a
lead agency “may consider thresholds of significance previously adopted or recommended by other
public agencies or recommended by experts, provided the decision of the lead agency to adopt such
thresholds is supported by substantial evidence.”
CEQA requires projects to be evaluated for consistency with “applicable general plans and regional
plans” (CEQA Guidelines Section 15125(e)). Such plans would include “plans for the reduction of
greenhouse gas emissions” (CEQA Guidelines Section 15183.5(b)). These plans involve legislative
or regulatory programs applicable to all projects or classes of projects within the region. They
establish standards that are independent of the impact analysis described in the CEQA Guidelines
(see provisions beginning with Section 15126). The program for GHG emission reductions and
maintenance, which ultimately is intended to result from AB 32, would constitute such a regional
plan when adopted. However, under AB 32, that program does not yet exist. Furthermore, at this
time there is no regional or Merced County greenhouse gas reduction plan or climate action plan.
Therefore, there is no local, regional, or statewide plan regulating global warming by which the
proposed project can be measured. The California Air Resources Board (CARB) has established
preliminary approaches to establishing significance thresholds, and the San Joaquin Valley Air
Pollution Control District (SJVAPCD) has issued guidance for evaluating project-level GHG effects.
Threshold Options
In January of 2008, the California Air Pollution Control Officers Association (CAPCOA) released a
resource document, CEQA and Climate Change (CAPCOA 2008), that collected and presented
information to support local governments as they undertake a review of GHG emissions from
projects subject to CEQA. The document considers various approaches to determining the
significance of emissions, evaluates available methodologies and tools for quantifying GHG
emissions, and provides a summary of GHG mitigation measures for projects.
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The CAPCOA white paper discusses three basic options air districts and lead agencies can pursue
when contemplating the issues of CEQA thresholds for greenhouse gas emissions. The paper
explores each path and discusses the benefits and detriments of each. The three basic paths are:
•
•
•

No significance threshold for GHG emissions;
GHG emissions threshold set at zero; or
GHG threshold set at a non-zero level.

The CAPCOA paper explores the basis and implications of setting no threshold, setting a threshold
at zero, and two primary approaches for those who may choose to consider a non-zero threshold.
Each has inherent advantages and disadvantages. Air districts and lead agencies may believe the state
or national government should take the lead in identifying significance thresholds to address this
global impact. Alternatively, the agency may believe it is premature or speculative to determine a
clear level at which a threshold should be set. A brief summary of each methodology and its
implications are included below.
Implementing CEQA Without a Threshold
A lead agency is not required to establish significance thresholds for GHG emissions from
stationary sources. The lead agency may find that it needs more information or experience evaluating
GHG from these types of projects to determine an appropriate significance threshold. As with other
project types, the lead agency could conduct a project specific analysis to determine whether an
environmental impact report is needed and to determine the level of mitigation that is appropriate.
The agency might also rely on thresholds established for criteria pollutants as a screening method,
and analyze GHG emissions (and require mitigation) from projects with emissions above the criteria
pollutant thresholds. Over time, the agency could amass information and experience with specific
project categories that would support establishing explicit thresholds. The lead agency may also
choose to base local CEQA thresholds on state guidelines or on the category-specific reduction
targets established by ARB in its scoping plan for implementing AB 32. It is important to note here
that lack of a threshold does not mean lack of significance. An agency may argue lack of significance
for any project, but that argument would have to be carried forth on a case-by-case, project specific
basis. By extension then, a decision not to establish thresholds for GHG is likely to result in a
greater workload for responsible and lead agencies as they consider individual projects under
CEQA.
Implementing CEQA with Threshold of Zero
A lead agency may find that any increase in GHG emissions is potentially significant under CEQA.
If the zero threshold option is chosen, all projects subject to CEQA would be required to quantify
and mitigate their GHG emissions, regardless of the size of the project or the availability of GHG
reduction measures available to reduce the project’s emissions. Projects that could not meet the
zero-emission threshold would be required to prepare environmental impact reports to disclose the
unmitigable significant impact, and develop the justification for a statement of overriding
consideration to be adopted by the lead agency.
Implementing CEQA with a Non-Zero Threshold
A non-zero threshold could minimize the resources spent reviewing environmental analyses that do
not result in real GHG reductions or to prevent the environmental review system from being
overwhelmed. The practical advantages of considering non-zero thresholds for GHG significance
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determinations can fit into the concept regarding whether the project’s GHG emissions represent a
“considerable contribution to the cumulative impact” and therefore warrant analysis. Specifying a
non-zero threshold could be construed as setting a de minimis value for a cumulative impact. In
effect, this would be indicating that there are certain GHG emission sources that are so small that
they would not contribute substantially to the global GHG budget. This could be interpreted as
allowing public agencies to approve certain projects without requiring any mitigation of their GHG
emissions.
Thresholds Previously Adopted or Recommended
United States Environmental Protection Agency (EPA)
EPA’s Final Mandatory GHG Reporting Rule became effective December 29, 2009. The rule
requires reporting of GHG emissions from large sources and suppliers in the United States, and is
intended to collect accurate and timely emissions data to inform future policy decisions. Under the
rule, suppliers of fossil fuels or industrial greenhouse gases, manufacturers of vehicles and engines,
and facilities that emit 25,000 metric tons per year (t/yr) or more of GHG emissions are required to
submit annual reports to EPA. EPA estimates that the reporting rule will cover about 85 percent of
GHG emissions in the United States.
For manure management systems, such as on a dairy, the animal population threshold level below
which facilities are not required to report emissions is 3,200-cow dairy herd, which represents a
conservative estimate of the 25,000 t/yr CO2 equivalent (CO2e) threshold level. Facilities that meet
or exceed these populations will need to conduct an analysis to determine if they emit more than
25,000 t/yr CO2e. While congress restricted EPA from expending any funds in fiscal years 2010
through 2013 for the purpose of implementing the manure management section of the rule, this did
not change the requirements of the rule, and facilities that meet the threshold size are advised to
keep the appropriate records.
California Air Resources Board
On October 24, 2008, CARB released its Preliminary Draft Staff Proposal, Recommended Approaches for
Setting Interim Significance Thresholds for Greenhouse Gases under the California Environmental Quality Act.
CARB staff believes that zero thresholds are not warranted in light of the fact that (1) some level of
emissions in the near term and at mid-century is still consistent with climate stabilization and (2)
current and anticipated regulations and programs apart from CEQA will proliferate and increasingly
will reduce the GHG contributions of past, present, and future projects. But any non-zero threshold
must be sufficiently stringent to make substantial contributions to reducing the State’s GHG
emissions peak, causing that peak to occur sooner, and putting California on track to meet its
interim (2020) and long-term (2050) emissions reduction targets. CARB staff’s objective was to
develop a threshold of significance that would result in the vast majority (~90 percent statewide) of
the GHG emissions from new industrial projects being subject to CEQA’s requirement to impose
feasible mitigation (CARB 2008).
A key aspect of CARB’s approach is to recognize that different GHG thresholds of significance may
apply to projects in different sectors. Two primary reasons that sector-specific thresholds are
appropriate are: (1) some sectors contribute more substantially to the problem, and therefore should
have a greater obligation for emissions reductions, and, (2) looking forward, there are differing levels
of emissions reductions expected from different sectors in order to meet California’s climate
objectives. CARB also believes that different types of thresholds - quantitative, qualitative, and
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performance-based - can apply to different sectors under the premise that the sectors can and must
be treated separately given the state of the science and data. A sector-specific approach is consistent
with CARB’s proposed Scoping Plan.
CARB staff used existing data for the industrial sector to derive a proposed hybrid threshold. The
threshold consists of a quantitative threshold of 7,000 t/y CO2e for operational emissions (excluding
transportation), and performance standards for construction and transportation emissions. For
residential and commercial projects, CARB staff recommended thresholds based on clear and
stringent performance standards. Performance standards will address the five major emission subsources for the sector: energy use, transportation, water use, waste, and construction.
As of preparation of this EIR (November 2012), CARB has not finalized its recommendation, and
has not scheduled any additional workshops or hearings on the draft proposals.
South Coast Air Quality Management District (SCAQMD)
On December 5, 2008, the SCAQMD Governing Board adopted the staff proposal for an interim
GHG significance threshold for projects where the SCAQMD is lead agency. As described below,
the SCAQMD recommended interim GHG significance threshold proposal uses a tiered approach
to determining significance. Tier 3, which is expected to be the primary tier by which the AQMD
will determine significance for projects where it is the lead agency, uses the Executive Order S-3-05
goal as the basis for deriving the screening level. Specifically, the Tier 3 screening level for stationary
sources is based on an emission capture rate of 90 percent for all new or modified projects.
A GHG significance threshold based on a 90 percent emission capture rate may be more
appropriate to address the long-term adverse impacts associated with global climate change because
most projects will be required to implement GHG reduction measures. Further, a 90 percent
emission capture rate sets the emission threshold low enough to capture a substantial fraction of
future stationary source projects that will be constructed to accommodate future statewide
population and economic growth, while setting the emission threshold high enough to exclude small
projects that will in aggregate contribute a relatively small fraction of the cumulative statewide GHG
emissions.
For the purposes of determining whether or not GHG emissions from affected projects are
significant, project emissions will include direct, indirect, and, to the extent information is available,
life cycle emissions during construction and operation. Construction emissions will be amortized
over the life of the project, defined as 30 years, added to the operational emissions, and compared to
the applicable interim GHG significance threshold tier. The following bullet points describe the
basic structure of SCAQMD staff’s tiered GHG significance threshold proposal for stationary
sources.
•
•

Tier 1 – consists of evaluating whether or not the project qualifies for any applicable
exemption under CEQA.
Tier 2 – consists of determining whether or not the project is consistent with a GHG
reduction plan that may be part of a local general plan. If the proposed project is
consistent with the qualifying local GHG reduction plan, it is not significant for GHG
emissions. If the project is not consistent with a local GHG reduction plan, there is no
approved plan, or the GHG reduction plan does not include all of the components
described above, the project would move to Tier 3.
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•

•

•

Tier 3 – establishes a screening significance threshold level to determine significance
using a 90 percent emission capture rate approach. This was calculated as 10,000 t/yr
CO2e emissions. If the project exceeds the GHG screening significance threshold level
and GHG emissions cannot be mitigated to less than the screening level, the project
would move to Tier 4.
Tier 4 – consists of a decision tree approach that allows the lead agency to choose one of
three compliance options based on performance standards. The purpose of Tier 4 is to
provide a means of determining significance relative to GHG emissions for very large
projects that include design features and or other measures to mitigate GHG emissions
to the maximum extent feasible, but residual GHG emissions still exceed the interim
Tier 3 screening levels. This tier is being further developed by SCAQMD staff and not
recommended for adoption.
Tier 5 – under this tier, the project proponent would implement offsite mitigation (GHG
reduction projects) to reduce GHG emission impacts to less than the proposed
screening level. Any offsite mitigation measures that include purchase of offsets would
require the project proponent provide offsets for the life of the project, which is defined
as 30 years.

Residential/Commercial Sectors GHG Significance Threshold – To achieve the same policy objective of
capturing 90 percent of GHG emissions from new development projects in the
residential/commercial sectors and implement a “fair share” approach to reducing emission
increases from each sector, SCAQMD staff discussed with the working group a proposal combining
performance standards and screening thresholds. The performance standards primarily focus on
energy efficiency measures beyond Title 24 and a screening level of 3,000 t/yr CO2e based on the
relative GHG emissions contribution between residential/commercial sectors and stationary source
(industrial) sectors. It was determined that additional analysis is needed to further define the
performance standards and to coordinate with CARB staff’s interim GHG proposal.
As of the date of this EIR (November 2012), the Stakeholder Working Group last met on
September 28, 2010 to further refine the interim recommendations. The SCAQMD interim
recommendations do not contain guidance specific to agricultural activities.
Bay Area Air Quality Management District (BAAQMD)
On June 2, 2010, the BAAQMD’s Board of Directors unanimously adopted the proposed CEQA
thresholds of significance.1 BAAQMD’s approach to developing a threshold of significance for
GHG emissions is to identify the emissions level for which a project would not be expected to
substantially conflict with existing California legislation adopted to reduce statewide GHG
On March 5, 2012 the Alameda County Superior Court issued a judgment finding that the
BAAQMD had failed to comply with CEQA when it adopted the Thresholds. The court did not
determine whether the Thresholds were valid on the merits, but found that the adoption of the
Thresholds was a project under CEQA. The court issued a writ of mandate ordering the BAAQMD
to set aside the Thresholds and cease dissemination of them until the BAAQMD had complied with
CEQA. In view of the court’s order, the BAAQMD is no longer recommending that the Thresholds
be used as a generally applicable measure of a project’s significant air quality impacts. The
BAAQMD District has appealed the Alameda County Superior Court’s decision.
1

Proposed Greenhouse Gas Emissions Threshold for the Antonio Brasil Dairy Expansion Project EIR

Appendix F-5, Page 5

emissions. If a project would generate GHG emissions above the threshold level, it would be
considered to contribute substantially to a cumulative impact, and would be considered significant.
If mitigation can be applied to lessen the emissions such that the project meets its share of emission
reductions needed to address the cumulative impact, the project would normally be considered less
than significant.
The BAAQMD’s Thresholds of Significance for operational-related GHG emissions are:
•

•

For land use development projects, the threshold is compliance with a qualified GHG
Reduction Strategy; or annual emissions less than 1,100 t/yr CO2e; or 4.6 t CO2e/SP/yr
(residents + employees). Land use development projects include residential, commercial,
industrial, and public land uses and facilities.
For stationary-source projects, the threshold is 10,000 t/yr CO2e. Stationary-source
projects include land uses that would accommodate processes and equipment that emit
GHG emissions and would require an Air District permit to operate.

If annual emissions of operational-related GHGs exceed these levels, the proposed project would
result in a cumulatively considerable contribution of GHG emissions and a cumulatively significant
impact to global climate change.
The bright-line numeric threshold of 1,100 t/yr CO2e is a numeric emissions level below which a
project’s contribution to global climate change would be less than “cumulatively considerable.” This
emissions rate is equivalent to a project size of approximately 60 single-family dwelling units, and
approximately 59 percent of all future projects and 92 percent of all emissions from future projects
would exceed this level. For projects that are above this bright-line cutoff level, emissions from
these projects would still be less than cumulatively significant if the project as a whole would result
in an efficiency of 4.6 t/yr CO2e per service population or better for mixed-use projects. Projects
with emissions above 1,100 t/yr CO2e would therefore still be less than significant if they achieved
project efficiencies below these levels.
The District does not have an adopted Threshold of Significance for construction-related GHG
emissions. However, the Lead Agency should quantify and disclose GHG emissions that would
occur during construction, and make a determination on the significance of these constructiongenerated GHG emission impacts in relation to meeting AB 32 GHG reduction goals, as required
by the Public Resources Code, Section 21082.2. The Lead Agency is encouraged to incorporate best
management practices to reduce GHG emissions during construction, as feasible and applicable.
The BAAQMD CEQA thresholds of significance does not contain guidance specific to agricultural
activities.
Sacramento Metropolitan Air Quality Management District (SMAQMD)
In December 2009, the SMAQMD updated its CEQA Guide to Air Quality Assessment, which
includes a chapter on greenhouse gas emissions. The greenhouse gas emissions chapter was revised
in April 2011. Generally, the SMAQMD believes that GHG emissions are best analyzed and
mitigated at the program-level; however, until more program-level GHG analyses have been
performed in Sacramento County, the SMAQMD offers the following guidance for addressing the
GHG emissions associated with individual development projects:
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•

•

The SMAQMD recommends that thresholds of significance for GHG emissions should
be related to AB 32’s GHG reduction goals. For example, a possible threshold of
significance could be to determine whether a project’s emissions would substantially
hinder the State’s ability to attain the goals identified in AB 32 (i.e., reduction of
statewide GHG emissions to 1990 levels by 2020; approximately a 30 percent reduction
from projected 2020 emissions). Another possible threshold option could include
determining whether the project is consistent with the State’s strategy to achieve the
2020 GHG emissions limit, as outlined in CARB’s AB 32 Scoping Plan.
Stationary source GHGs should be evaluated in the context of the applicable regulatory
environment that is coming into place under the mandate of AB 32, such as CARB’s AB
32 Scoping Plan. Over time, implementation of AB 32 will reduce or mitigate GHG
emissions from industrial sources. Once such requirements are in place, they could
become the performance standard for industrial projects for CEQA purposes.

The SMAQMD guidance does not contain any numeric thresholds or guidance specific to
agricultural activities.
San Joaquin County Air Pollution Control District (SJVAPCD)
To assist Lead Agencies, project proponents, permit applicants, and interested parties in assessing
and reducing the impacts of project specific GHG on global climate change, the SJVAPCD adopted
the following guidance on December 17, 2009: Guidance for Valley Land-use Agencies in Addressing
GHG Emission Impacts for New Projects under CEQA and the policy: District Policy – Addressing GHG
Emission Impacts for Stationary Source Projects Under CEQA When Serving as the Lead Agency (SJVAPCD
2009). The guidance and policy rely on the use of performance based standards, otherwise known as
Best Performance Standards (BPS) to assess significance of project specific greenhouse gas
emissions on global climate change during the environmental review process, as required by CEQA.
Use of BPS is a method of streamlining the CEQA process of determining significance and is not a
required emission reduction measure. Projects implementing BPS would be determined to have a
less than cumulatively significant impact. Otherwise, demonstration of a 29 percent reduction in
GHG emissions, from business-as-usual, is required to determine that a project would have a less
than cumulatively significant impact. The guidance does not limit a lead agency’s authority in
establishing its own process and guidance for determining significance of project related impacts on
global climate change.
Projects complying with BPS would not require specific quantification of GHG emissions and
would be determined to have a less than significant cumulative impact for GHG emissions. Projects
not complying with Best Performance Standards would require quantification of GHG emissions
and demonstration that GHG emissions have been reduced or mitigated by 29 percent, as targeted
by CARB’s AB 32 Scoping Plan. Furthermore, quantification of GHG emissions would be required
for all projects for which the lead agency has determined that an Environmental Impact Report is
required, regardless of whether the project incorporates BPS. (SJVAPCD 2009)
Best performance standards for GHG emissions have not yet been developed for all sources of
GHG emissions. Given that understanding and regulation of GHG emission sources and
mitigations is evolving, the SJVAPCD staff expects the development of BPS to be an ongoing
effort. Consistent with CEQA Guidelines Section 15064(h)(3), for projects implementing best
performance standards, or their equivalent, the District would conclude that the project’s
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incremental contribution to the cumulative impact on global climatic change is not cumulatively
considerable. (SJVAPCD 2009)
The following bullet points illustrate the SJVAPCD’s process for evaluating GHG significance.
Project impact can be reduced by:
•
•
•

Using any combination of District approved GHG Emission Reduction Measures to
meet BPS
Complying with an approved GHG plan or mitigation program
Reducing GHG emissions by at least 29 percent.

The SJVAPCD has developed illustrative examples for potential BPS. At this stage, these illustrative
BPS should not be considered District-approved standards, but rather provide an opportunity for
public input into the development of BPS and ultimate development of final BPS. The illustrative
BPS now being proposed for livestock operations include that all operations shall utilize all three
following control measures:
(1) All ruminant animal feed shall include at least six percent cottonseed, or, upon
SJVAPCD approval, based on sufficient demonstration that use of cottonseed is not
feasible, an equivalent substitute (estimated to generate a 12 percent reduction in
methane emissions from this source);
(2) Manure from animal housing areas for mature cows shall be removed and transferred
into appropriate treatment facilities at least four times a day and at least once a day for all
other animals (estimated to generate a 7.1 percent reduction in methane emissions from
this source); and
(3) Collected manure shall be treated anaerobically in digesters or covered lagoons, designed
and operated per NRCS standards, with captured methane used for energy recovery in a
method that displaces current or required fossil fuel use, such as, but not limited to,
injection into natural gas pipeline, or powering mobile equipment. Taking the effect of
the CO2 produced from the combustion of CH4 into account, an overall reduction of
63.5 percent of fugitive CH4 emissions can be achieved by the use of properly designed
and controlled anaerobic treatment as a BPS. (SJVAPCD 2009)
Although permit requirements for many livestock farms took effect in 2004, the particular BPS
proposed, with the exception of frequent manure removal from livestock housing areas, have never
been implemented as mandatory permit requirements. Instead, many other control measures aimed
at reducing VOC and PM10 emissions have been applied with greater emphasis. Until these BPS are
finalized, the following conditions would be most applicable according to the SJVAPCD:
•

•
•

In order to minimize Green House Gas emissions and optimize equipment efficiency, all
equipment shall be operated in accordance with manufacturer specifications and
approved design specifications.
All ruminant animal feed shall include at least 6 percent cottonseed.
Manure from animal housing areas shall be removed and transferred into appropriate
treatment facilities at least four times a day for mature cows and at least once a day for all
other animals. (SJVAPCD 2009)
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The illustrative BPS now being proposed by the SJVAPCD for farming operations and the
application of manure to cropland include that all operations shall utilize the following control
measure:
(1) Manure shall be incorporated into soil within 24 hours after application. In a report
entitled “Recommendations to the San Joaquin Valley Air Pollution Control Officer
Regarding Best Available Control Technology for Dairies in the San Joaquin Valley”, the
Dairy Permitting Advisory Group (DPAG) concluded that VOC emissions could be
reduced by 29 to 58 percent by the prompt incorporation of manure into soil after
application to land. Based on this information, this BPS assumes a similar benefit as far
as the reduction of CH4 emissions is concerned. However due to the lack of data, the
lower control efficiency of 29 percent of methane emissions from this source will be
used.
The California Attorney General (AG) has expressed opposition to SJVAPCD strategy, claiming it
leaves a number of unanswered questions, and the AG’s office issued a letter dated November 4,
2009 stating that the proposed approach would “not withstand legal scrutiny and may result in
significant lost opportunities for the Air District and local governments to require mitigation of
GHG emissions.” The AG noted several deficiencies, primarily that the SJVAPCD does not discuss a
particular environmental objective that would be achieved by implementing the proposed thresholds,
such as meeting a GHG emissions reduction trajectory consistent with that set forth in AB 32 and
Executive Order S-03-05 within the Air District’s jurisdiction. Also, the BPS are described as
“illustrative” only, and it is not possible at this time to determine whether the BPS ultimately adopted
will reduce GHG emissions in the San Joaquin Valley and, if so, by how much. Further, the threshold
does not take into account the need for new development to be more GHG-efficient than existing

development to achieve AB 32 goals, given that past and current sources of emissions, which are
substantially less efficient than this average, will continue to exist and emit. The AG also points out
that the SJVAPCD proposal appears to award emission reduction “points” for undertaking
mitigation measures that are already required by local or state law and could offer an incentive to
project proponents to artificially inflate the hypothetical project to show that the proposed project
is, by comparison, GHG-efficient. Most importantly, the AG noted that according to the SJVAPCD
guidance, any project employing certain, as of yet unidentified, mitigation measures would be
considered to not result in a significant level of GHG emissions or a significant impact, regardless of
the project’s total GHG emissions, which could be very large.
Because of the uncertain direction of legal opinion, and because BPS for dairies and agricultural
operations have not been adopted and are illustrative only, this EIR does not use project compliance
with BPS as a threshold of significance.
SJVAPCD “Bright-Line” Numeric Threshold
Serving as lead agency for the Van Der Kooi Dairy project (SCH#2006011107), the SJVAPCD
established a non-zero threshold in the Supplemental Environmental Impact Report (September
2008) for the establishment of a new dairy in Fresno County. Using the “Regulated Emissions
Inventory Capture” methodology set forth by CAPCOA’s CEQA and Climate Change, the SJVAPCD
established a threshold of an increase in emissions of 38,000 t/yr, or 42,000 U.S. tons per year of
CO2e to be significant. To make the approach more consistent with an analysis of global impacts,
this GHG significance threshold is based on the EPA’s major source threshold for NOx, the CARB
statewide emissions inventory for NOx, and the CARB statewide emissions inventory for GHGs.
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Comparison of Non-Zero Significance Thresholds
In efforts to identify a numeric threshold that could be appropriate for this analysis, the table below
summarizes thresholds discussed above.
Comparison of Numeric Thresholds
Category
Construction

EPA
--

Stationary Sources
Operation
Land Use Projects

25,000 t/yr

Dairy/Agricultural
Project

25,000 t/yr

--

SCAQMD
30-yr amortization
applied to operational
10,000 t/yr

BAAQMD
None recommended
at this time
10,000 t/yr

SJVAPCD
--

3,000 t/yr
OR
4.6 t CO2e/SP/yr
--

1,100 t/yr
OR
4.6 t CO2e/SP/yr
--

--

--

38,000 t/yr

SP = Service Population; t/yr = metric tons per year; CO2e = carbon dioxide equivalents

While the EPA’s Mandatory GHG Reporting Rule threshold of 25,000 t/yr CO2e represents a
reporting threshold and not a threshold of significance specifically, it is estimated to capture
approximately 85 percent of the U.S emissions of GHGs and capture all large sources of GHG
emissions. This is very similar to the CARB and SCAQMD goal of emissions capture of 90 percent
to meet AB 32 goals.
Except for EPA and the SJVAPCD, no other Air District has established any valid thresholds for
agricultural or dairy uses at this time (November 2012). Because SJVAPCD BPS for dairies and
agricultural operations have not been adopted and are illustrative only, application of BPS as a
threshold is not possible at this time. Comparing the SJVAPCD numeric threshold for a dairy of
38,000 t/yr of CO2e as established in an adopted EIR with the EPA’s reporting threshold of 25,000
t/yr of CO2e, the EPA represents a more conservative value that would capture more large emitters
of GHGs. However, the EPA’s 25,000 t/yr CO2e is a permit threshold that represents emissions
from the entire facility and not just the increment of increase. Therefore, a dual threshold is
identified that uses 10,000 t/yr CO2e (used by both SCAQMD and BAAQMD for industrial
stationary sources) as the maximum increment of increase and also 25,000 t/yr CO2e as a threshold
for total facility emissions.
Identified EIR Threshold
In accordance with CEQA Guideline Section 15064.4, Determining the Significance of Impacts
from Greenhouse Gas Emissions, a lead agency should determine the amount of GHG emissions
resulting from a project, which may be determined by either using a model or methodology to
quantify GHG emissions or by relying on a qualitative analysis or performance based standards.
Additionally, a lead agency may consider: (1) whether the project would increase or reduce GHG
emissions as compared to the existing environmental setting; (2) whether the project’s emissions
exceed a threshold of significance that the lead agency has determined applies to the project; or (3)
the extent to which the project complies with regulations or requirements adopted to implement a
statewide, regional, or local plan for the reduction or mitigation of GHG emissions.

Proposed Greenhouse Gas Emissions Threshold for the Antonio Brasil Dairy Expansion Project EIR

Appendix F-5, Page 10

Merced County has not established significance criteria for GHG emissions. Many GHG emission
reduction strategies have few or limited agricultural measures, making compliance with these
strategies as a threshold an illogical choice. In efforts to capture both large increases in GHG
emissions and large emitters of GHGs, and in consideration of the foregoing, for the purposes of
this EIR, the project’s contribution to GHG emissions would be considered significant if either of
the following apply:
•

The increment of increase of the project’s GHG emissions would be greater than 10,000
t/yr of CO2e.

•

The increment of increase of the project’s GHG emissions would be less than 10,000
t/yr of CO2e, but the total project facility’s GHG emissions (existing plus project
increment) would be greater than 25,000 t/yr of CO2e.

This numeric threshold would only be applicable to dairies, and would not apply to industrial,
commercial, residential, or other development types.
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EXECUTIVE SUMMARY

This document contains the ambient air quality analysis (AAQA) performed on behalf of
Planning Partners for an expansion of the existing Antonio Brasil Dairy operation in Merced
County, California. The intent of the AAQA is to determine if the proposed dairy expansion
has the potential to impact ambient air quality through a violation of the Ambient Air Quality
standards (AAQS) or a substantial contribution to existing or projected air quality standards.

Under the provisions of the Federal Clean Air Act, the Merced County portion of the San
Joaquin Valley Air Basin has been designated as attainment/ unclassified for the National
Ambient Air Quality Standards (NAAQS) for carbon monoxide (CO), nitrogen dioxide
(NO2), and sulfur dioxide (SO2); and attainment for particulate matter between 2.5 and 10
micrometers in diameter (PM10). The project location has been designated as nonattainment/extreme for the ozone (O3) eight-hour average standard and non-attainment for
the particulate matter less than 2.5 micrometers in diameter (PM2.5) standard. The Merced
County portion of the San Joaquin Valley Air Basin has been designated as nonattainment/severe with the State one-hour standard for O3; non-attainment for the PM10,
PM2.5 and eight-hour O3 standards; unclassified for hydrogen sulfide (H2S) and visibility
reducing particles; attainment/ unclassified for CO; and attainment for all other compounds
for which a California Ambient Air Quality Standards (CAAQS) exists. In order to
determine whether a project will cause or contribute significantly to an AAQS violation, the
maximum impacts attributable to the project are added to the existing background
concentrations and are compared to the applicable AAQS. If an AAQS is not exceeded, the
project is judged to not cause or contribute significantly to an AAQS violation for the
applicable pollutant. If an ambient air quality standard is exceeded, it must be determined
whether the project will cause a Prevention of Significant Deterioration (PSD) increment
violation, which is achieved by comparing the maximum predicted concentration from the
project to the established significant impact level (SIL) for the applicable pollutant. The San
Joaquin Valley Air Pollution Control District’s (SJVAPCD) has developed alternative SILs
for fugitive emissions of PM10 and PM2.5. If a source’s maximum impacts are below the

i

applicable SIL, the project is judged to not cause or contribute significantly to an AAQS
violation or cause an increment violation.

For the Antonio Brasil Dairy expansion project, maximum predicted concentrations of NO2,
SO2, CO, PM10, PM2.5 and H2S were predicted based on an analysis of the project-related
emissions and air dispersion modeling. Emissions were calculated using generally accepted
emission factors. Ambient air concentrations were predicted for the 1-hour, 3-hour, 8-hour,
24-hour and annual averaging periods using the most recent version of EPA’s AMS/EPA
Regulatory Model - AERMOD (recompiled for the Lakes ISC-AERMOD View interface).

Proposed emissions for the project will not contribute to a violation of any NAAQS or
CAAQS for any of the averaging periods for NO2, SO2, CO or H2S or cause an increment
violation of the 24-hour or annual SJVAPCD SILs for PM10 and PM2.5.
In accordance with the SJVAPCD Guide for Assessing and Mitigating Air Quality Impacts
(GAMAQI), January 10, 2002 Revision, the potential impact to air quality attributable to the
proposed project is determined to be less than significant.

ii
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1.

INTRODUCTION

This Ambient Air Quality Analysis (AAQA) is provided as a service of Insight
Environmental Consultants, Inc., performed on behalf of Planning Partners for an expansion
of the existing Antonio Brasil Dairy operation in Merced County, California (Figure 1-1).
This AAQA was prepared pursuant to the San Joaquin Valley Air Pollution Control District’s
(SJVAPCD) Guide for Assessing and Mitigating Air Quality Impacts (GAMAQI), January
10, 2002 Revision, the California Environmental Quality Act (CEQA) and the SJVAPCD’s
Modeling Procedures to Address the New Federal 1 Hour NO2 Standard (Rev. 1.0,
4/12/2010).

A potentially significant impact to air quality, as defined by the CEQA Appendix G
Environmental Checklist Form (not included herein), would occur if the project caused one
or more of the following to occur:
•

Conflict with or obstruct implementation of the applicable air quality plan;

•

Violate any air quality standard or substantial contribution to an existing or
projected air quality standard;

•

Cause a cumulatively considerable net increase of any criteria pollutant for which
the project region is designated non-attainment under an applicable Federal or
State ambient air quality standard (including emissions which exceed quantitative
thresholds for ozone precursors);

•

Expose sensitive receptors to substantial pollutant concentrations; and/or

•

Create objectionable odors affecting a substantial number of people.

The intent of the AAQA is to determine if the project has the potential to impact ambient air
quality through a violation of any air quality standard or a substantial contribution to an
existing or projected air quality standard. Impacts to ambient air quality are evaluated based
on the project-related emission of criteria pollutants. This analysis is limited to the potential
impacts resulting from project-related emissions of nitrogen dioxide (NO2), carbon monoxide
(CO), sulfur dioxide (SO2), particulate matter between 2.5 and 10 micrometers in diameter
January 2013
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(PM10), particulate matter less than 2.5 micrometers in diameter (PM2.5), and hydrogen
sulfide (H2S). Project-related emissions are based on the proposed increase in the number of
cattle and the additional on-site mobile sources required for the expansion.

Antonio Brasil
Dairy

FIGURE 1-1: Location Map
1.1

Project Description

The existing dairy is located at 15373 S. Flanagan Road in Dos Palos, California, which is in
the County of Merced. The facility will not be located within 1,000 feet of a K-12 school.

After modification, the dairy will house approximately 6,411 head of cattle. The existing and
proposed herd configuration is provided in Table 1-1. The dairy will continue to operate 24
hours per day and 365 days per year. The dairy will be operated on approximately 53 acres
of the 439-acre facility after expansion.
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TABLE 1-1
Herd Configuration – Existing and Proposed
Milk Cows
Dry Cows
Bred Heifers
Heifers
Calves 3-12 mos.
Calves 0-3 mos.
Bulls
TOTAL

Current
1,200
365
350
200
130
240
26
2,511

Proposed
2800
420
1200
1000
880
85
26
6,411

Increment
1,600
55
850
800
750
-155
0
3,900

The modification will include the construction of three new freestall barns, new shade and 20
open lot corrals.
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2.

BACKGROUND OF AIR QUALITY STANDARDS

Protection of the public health is maintained through the attainment and maintenance of
standards for ambient concentrations of various compounds in the atmosphere and the
enforcement of emission limits for individual stationary sources. The Federal Clean Air Act
requires that the U.S. Environmental Protection Agency (EPA) establish National Ambient
Air Quality Standards (NAAQS) to protect the health, safety, and welfare of the public.
NAAQS have been established for ozone (O3), carbon monoxide (CO), nitrogen dioxide
(NO2), sulfur dioxide (SO2), particulate matter (PM10 and PM2.5) and lead (Pb). California
has also adopted ambient air quality standards (CAAQS) for these "criteria" air pollutants
that are more stringent than the corresponding NAAQS along with standards for hydrogen
sulfide (H2S), vinyl chloride (chloroethene) and visibility reducing particles. In 2010, the
U.S. Environmental Protection Agency (EPA) promulgated a new 1-hour NO2 and SO2
primary NAAQS, which are considerably less than the current CAAQS. Compliance with
the new standards must be determined for all new and modified sources that are subject to the
ambient air quality standard analysis requirement in SJVAPCD Rule 2201, Section 4.14.
Current Federal and State ambient air quality standards are presented in Table 2-1.

Responsibility for regulation of air quality in California rests with the California Air Resources
Board (CARB), the multi-county Air Quality Management Districts and Unified Air Pollution
Control Districts, and single-county Air Pollution Control Districts, with oversight responsibility
held by the EPA. The CARB is responsible for regulation of mobile source emissions,
establishment of State ambient air quality standards, research and development, and oversight
and coordination of the activities of the regional and local air quality agencies. The regional and
local air quality agencies are primarily responsible for regulating stationary source emissions
and for monitoring ambient pollutant concentrations.
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Table 2-1: Federal & California Ambient Air Quality Standards 1
Federal Standards
Pollutant

Averaging Time
8 Hour

California Standards

Concentration
0.075 ppm (147 µg/m3)

d

0.070 ppm (137 µg/m3)

Ozone
1 Hour

a

0.09 ppm (180 µg/m3)

8 Hour

9 ppm (10 mg/m3)

9.0 ppm (10 mg/m3)

1 Hour

35 ppm (40 mg/m3)

20 ppm (23 mg/m3)

Annual Average

0.053 ppm (100 µg/m3)

0.030 ppm (57 µg/m3)

1 Hour

0.100 ppm (188.68 µg/m3)

0.18 ppm (339 µg/m3)

Carbon Monoxide

Nitrogen Dioxide

0.04 ppm (105 µg/m3)

24 Hour
Sulfur Dioxide

3 Hour

0.5 ppm (1300 µg/m3)

1 Hour

0.075 ppm (195 µg/m3)

0.25 ppm (655 µg/m3)

Annual Arithmetic Mean

c

20 µg/m3

24 Hour

150 µg/m3

50 µg/m3

Annual Arithmetic Mean

15.0 µg/m3

12 µg/m3

24 Hour

35 µg/m3

Particulate Matter (PM10)

Fine Particulate Matter (PM2.5)

b

Sulfates

Calendar Quarter
Lead

25 µg/m3

24 Hour
1.5 µg/m3

1.5 µg/m3

30 Day Average
Rolling 3-Month Average e

0.15 µg/m3

Hydrogen Sulfide

1 Hour

0.03 ppm (42 µg/m3)

Vinyl Chloride (chloroethene)

24 Hour

0.010 ppm (26 µg/m3)

Visibility Reducing particles

8 Hour (1000 to 1800 PST)

(See footnote 1)

ppm = parts per million

mg/m3 = milligrams per cubic meter

µg/m 3= micrograms per cubic meter

a

1-Hour ozone standard revoked effective June 15, 2005.
The 1997 PM 2.5 standards were replaced by the 2006 PM 2.5 standards, effective December 18, 2006. The 2008 PM 2.5 Plan due to EPA in
April 2008 addresses attainment of the 1997 PM 2.5 standards. For this reason, the District continues to list the 1997 24-hour PM 2.5 standard.
c
Annual PM 10 standard revoked effective December 17, 2006.
d
EPA finalized the revised 8-hour ozone standard of 0.075 ppm on March 27, 2008. The 1997 8-hour ozone standard of 0.08 ppm has not been
revoked.
e
On October 15, 2008, EPA strengthened the lead standard.
b

1

http://www.arb.ca.gov/research/aaqs/aaqs2.pdf
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The Clean Air Act Amendments of 1977 required states to identify areas that were not in
attainment with the NAAQS and to develop State Implementation Plans containing strategies
to bring these non-attainment areas into compliance. The project location has been
designated as attainment /unclassified for the NAAQS for CO, NO2, and SO2; and attainment
for PM10. The project location has been designated as non-attainment/extreme for the O3
eight-hour average standard and non-attainment for the PM2.5 standard. A Federal
designation for lead has not been made and NAAQS do not exist for O3 (1-hour average),
hydrogen sulfide (H2S), sulfates, or visibility reducing particles. The project location has
been designated as non-attainment/severe with the State one-hour standard for O3, nonattainment for the PM10, PM2.5, and eight-hour O3 standards; unclassified for H2S and
visibility reducing particles; attainment /unclassified for CO; and attainment for all other
compounds for which a State standard exists. Table 2-2 provides the San Joaquin Valley Air
Basin’s designation and classification based on the various criteria pollutants under both
State and Federal standards.
TABLE 2-2: San Joaquin Valley Air Basin Attainment Status
Pollutant

Federal Standardsa

State Standardsb

Ozone, 1-hour
Ozone, 8-hour
PM10
PM2.5

No Federal Standardf
Nonattainment/Extremee
Attainmentc
Nonattainmentd

Nonattainment/Severe
Nonattainment
Nonattainment
Nonattainment

Carbon Monoxide
Nitrogen Dioxide
Sulfur dioxide

Attainment/Unclassified
Attainment/Unclassified
Attainment/Unclassified

Attainment/Unclassified
Attainment
Attainment

Lead (Particulate)
Hydrogen Sulfide

No Designation/Classification
No Federal Standard

Attainment
Unclassified

Sulfates
Visibility Reducing particulates

No Federal Standard
No Federal Standard

Attainment
Unclassified

Vinyl Chloride

No Federal Standard

Attainment

a

See 40 CFR Part 81
b
See CCR Title 17 Sections 60200-60210
c
On September 25, 2008, EPA redesignated the SJVAB to attainment for the PM10 NAAQS and approved the PM10 Maintenance Plan.
d
The SJVAB is designated nonattainment for the 2006 PM 2.5 federal standards. The District has determined, as of the 2004-06 PM
2.5 data, that the Valley has attained the 1997 24-Hour PM 2.5 standard.
e
On June 4, 2010, EPA redesignated the SJVAB as extreme nonattainment for the federal 8-hour ozone standard.
f
Effective June 15, 2005, the EPA revoked in the federal 1-hour ozone standard, including associated designations and classifications.
However, EPA had previously classified the SJVAB as extreme nonattainment for this standard. Many applicable requirements for
extreme 1-hour ozone nonattainment areas continue to apply to the SJVAB.
Source: SJVAPCD 2008
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The SJVAPCD along with the CARB operates an air quality monitoring network that
provides information on average concentrations of those pollutants for which State or Federal
agencies have established ambient air quality standards. Information from the various
monitoring stations is available from the agency web sites. A map of the various monitoring
stations in the San Joaquin Valley is provided below.

Figure 2-1: San Joaquin Valley APCD Monitoring Network
For the purposes of establishing background concentrations of applicable criteria pollutants,
this AAQA relied on EPA’s AirData monitoring values, the raw data for which were
collected during 2008 2 at CARB/SJVAPCD monitoring stations. Background values were
selected from various monitoring stations based on closest proximity to the project site.
Table 2-3 provides the background concentrations applicable to the project area. No 2008
data is available for hydrogen sulfide, vinyl chloride or lead in Merced County or adjacent
Counties.
2

The exception is the one-hour NO2 background value, which EPA requires to be based on a 3-year average.
The SJVAPCD’s statistical analysis was based on the period 2006 to 2008.
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TABLE 2-3: Background Concentrations for the Project Vicinity
Pollutant Averaging Background Concentration
Period
µg/m3
1-hour
81.81
NO2
Annual
9.84
1-hour
19.22
3-hour
215
SO2
24-hour
88.7
Annual
20.0
1-hour
2,630
CO
8-hour
1,960
1-hour
258
O3
8-hour
210
24-hour
54.0
PM2.5
Annual
13.2
24-hour
75.0
PM10
Annual
39.0
1

2

Reference
SJVACPD Website, Merced Co.
EPA Website, Merced County
SJVACPD Website, Fresno Co.
SJVACPD Website, Fresno Co.
SJVACPD Website, Fresno Co.
SJVACPD Website, Fresno Co.
EPA Website, Stanislaus County
EPA Website, Stanislaus County
EPA Website, Tulare County
EPA Website, Tulare County
EPA Website, Merced County
EPA Website, Merced County
EPA Website, Merced County
EPA Website, Merced County

The District processed the NO2 monitoring data using the guidance provided in Appendix S of Part 50.
The District processed the SO2 monitoring data using the guidance provided in Appendix T of Part 50.

Merced County, where the project area is located, is included among the eight counties that
comprise the SJVAPCD. The SJVAPCD acts as the regulatory agency for air pollution control
in the Basin and is the local agency empowered to regulate air pollutant emissions for the air
basin. In order to demonstrate that a proposed project will not cause further air quality
degradation, projects must demonstrate consistency with the SJVAPCD’s adopted Air Quality
Attainment Plans.

Air pollution sources associated with stationary sources are regulated through the permitting
authority of the SJVAPCD under the New and Modified Stationary Source Review Rule (Rule
2201). Owners of any new or modified equipment that emits, reduces or controls air
contaminants, except those specifically exempted by the SJVAPCD, are required to apply for an
Authority to Construct and Permit to Operate (Rule 2010). Additionally, best available control
technology (BACT) is required on specific types of equipment. Stationary sources are required
to offset stationary source emission increases along with increases in cargo carrier emissions if
the specified threshold levels are exceeded (Rule 2201, 4.7.1). The SJVAPCD uses this
mechanism to ensure that all stationary sources within the project area are subject to the
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standards of the SJVAPCD to ensure that new or modified sources will not realize a net increase
of criteria air pollutants.

Stationary sources subject to SJVAPCD New and Modified Stationary Source Review Rule
must also comply with Rule 2201, Section 4.14, Ambient Air Quality Standards, which requires
that “emissions from a new or modified Stationary Source shall not cause or make worse the
violation of an Ambient Air Quality Standard…the APCO shall take into account the increases
in minor and secondary sources emissions as well as the mitigation of emissions through
offsets….” The Air Pollution Control Officer (APCO) also has discretion to exempt new or
modified sources that are exempt from public notification requirements3 from this section of
Rule 2201. Public notification and publication is required for projects meeting any of the
following criteria:
•

New Major Sources and Major Modifications;

•

Applications which include a new emissions unit with a Potential to Emit greater
than 100 pounds during any one day for any one affected pollutant;

•

Modifications that increase the Stationary Source Potential to Emit (SSPE1) from a
level below the emissions offset threshold level to a level exceeding the emissions
offset threshold level for one or more pollutants;

•

New Stationary Sources with post-project Stationary Source Potential to Emit
(SSPE2) exceeding the emissions offset threshold level for one or more pollutants;
or

•

Any permitting action resulting in a Stationary Source Project Increase in Permitted
Emissions (SSIPE) exceeding 20,000 pounds per year for any one pollutant.

3

Public Notification and Publication Requirements, San Joaquin Valley Air Pollution Control District Rule
2201 Section 5.4, amended September 21, 2006.
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3.

AIR QUALITY MODELING

This section describes the methodology used to predict the potential impact to ambient air
quality attributable to the dispersion of emissions of NO2, SO2, CO, PM10, PM2.5 and H2S
from the proposed dairy operation expansion.

3.1

Project Emissions

The basis for evaluating the potential impact to ambient air quality is the identification of air
pollution sources. Emissions based on the current configuration of the dairy are considered
to be existing emissions. 4 Based on this fact, the facility’s existing emissions are not
included in the emissions proposed by the subject project. Therefore, emissions from the
dairy modifications will be restricted to the increase in emissions for the proposed increase in
the number of cattle (Table 1-1) and the additional on-site mobile sources required for the
expansion. The emission sources addressed in the AAQA are listed in Table 3-1.
TABLE 3-1: Sources of Potential Emissions
Source ID
SLINE1
SLINE2
SLINE3
SLINE4
STCK1
STCK2
STCK3
STCK4
STCK5
AREA1
AREA2
AREA3
AREA4
AREA5
PAREA1
PAREA2

4

Description
New Feed Lane
Commodity Truck Travel
Milk Tanker Travel
Solid Manure Removal Truck Travel
Feed Loading Tractor
Commodity Truck Idling
Milk Tanker Idling
Solid Manure Loading
Solid Manure Truck Idling
Heifers in New Corrals/Manure Scraping Tractor
Milk Cows in New Freestall/Manure Scraping Tractor
Dry Cows in Existing Corrals
Milk Parlor
Milk Cows in New Freestalls (formerly corrals)
Land Application Area
Lagoons

Personal Communication with Leland Villalvazo, SJVAPCD, June 15, 2007.
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Emissions attributable to animal movement were estimated using an excepted H2S emission
factor per head of cattle 5 and spreadsheets 6 currently used by the SJVAPCD, which are
provided in Appendix A. SJVAPCD-approved control efficiencies were applied to PM10
emission factors for providing shades in the corrals, feeding heifers and bulls at dusk,
planting upwind and downwind shelter breaks, and using sprinklers in the new heifer corrals.
Proposed PM10 emissions increases, which will be limited to the new open lot corrals that
will house heifers and one new freestall that will house milk cows, are proportionally divided
between two area sources. To generate PM2.5 emissions, the PM10 emission results for these
emission sources were multiplied by the PM2.5 fraction from the livestock fugitive dust
profile in the California Emission Inventory Data and Reporting System (CEIDARS)
developed by the California Air Resources Board (CARB). The increase in PM10, PM2.5 and
H2S emissions for 1-hour, 24-hour, and annual periods are summarized in Table 3-2.

TABLE 3-2: Emissions Attributable to Animal Movement
Source
ID
AREA1
AREA2
AREA3
AREA5

PM10 Emissions

Description
Heifers in New Corrals
Milk Cows in New Freestall
Dry Cows in Existing Corrals
Milk Cows in New Freestalls

PM2.5 Emissions

H2S Emissions

Lbs/24-hr Lbs/yr Lbs/24-hr Lbs/yr Lbs/hr Lbs/yr
8.15
2975.1
0.90
327.3
0.118 1037.4
0.020
177.5
3.32
1210.4
0.37
133.4
0.002
13.7
0.00
0.0
0.00
0.0
0.016
136.5
0.00
0.0
0.00
0.0

On-site mobile sources generally include diesel-fueled feed loading and pushing tractors,
manure scraping tractor and bedding delivery tractor, a feed delivery truck, milk tankers,
commodity delivery trucks, and manure/cattle removal trucks. New corrals will add an
additional feed lane that will be used by the feed delivery truck and will require additional
tractor use for scraping and bedding delivery. Feed delivery trucks currently travel over the
areas designated for the new freestalls; therefore, no increase in feed delivery emissions were
assigned to these areas. Two of the proposed freestalls will replace open lot corrals;
therefore, no additional emissions were assigned to these areas for scraping or bedding

5

Hydrogen Sulfide Emission Factor provided via email by Glenn Reed, San Joaquin Valley Air Pollution
Control District, January 8, 2010.
6
Dairy PM10 Emissions Calculation Spreadsheet provided via email by Jonah Aiyabei, San Joaquin Valley Air
Pollution Control District, September 26, 2009. Dairy Ammonia Emissions Calculation Spreadsheet provided
via email by Glenn Reed, San Joaquin Valley Air Pollution Control District, January 14, 2013.
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delivery, and emission increases from these new freestalls are limited to emissions associated
with increased herd size.

Diesel particulate matter (DPM) emission factors for tractors were set using EPA emission
standards for nonroad diesel engines and CalEEMod Table 3.4 OFFROAD Equipment
Emission Factors for Tractors/Loaders/Backhoes for the appropriate engine model year and
horsepower (HP). Heavy duty diesel truck running emissions are based on EMFAC2011
emission factors specific to Merced County for vehicle category "T7 Ag." Heavy duty diesel
trucks were assumed to have 15 minutes of idling per visit and were assigned idling
emissions based on emission factors for the San Joaquin Valley obtained from the
EMFAC2011 spreadsheet "emfac2011_idling_emission_rates.xlsx". Combustion emissions
of PM2.5 were set equal to PM10 emissions. There will be no increases in 1-hour emissions
because additional truck and tractor usage will not occur in the same 1-hour period as the
existing equipment. No increases in feed and manure scraping tractor emissions for the
short-term averaging periods are assumed because existing emission sources are closer to the
property boundary than the proposed sources. Calculation worksheets for emissions from the
on-site mobile sources are provided in Appendix B and are summarized in Table 3-3.
TABLE 3-3: On-Site Mobile Source Combustion Emissions
Source
ID

NO2
Emissions
Lbs/hr
Lbs/yr

SO2
Emissions
Lbs/hr
Lbs/yr

CO
Emissions
Lbs/hr
Lbs/8-hr

PM10/PM2.5
Emissions
Lbs/24-hr
Lbs/yr

SLINE1

0.00E+00

3.59E+02

0.00E+00

7.34E-01

0.00E+00

4.04E-01

6.54E-02

2.38E+01

SLINE2

0.00E+00

1.59E+00

0.00E+00

0.00E+00

0.00E+00

1.49E-03

7.07E-04

7.35E-02

SLINE3

0.00E+00

2.57E+00

0.00E+00

0.00E+00

0.00E+00

2.66E-04

3.25E-04

1.19E-01

SLINE4

0.00E+00

6.80E-01

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

3.14E-02

STCK1

0.00E+00

1.77E+02

0.00E+00

3.72E-01

0.00E+00

6.28E-01

3.73E-02

1.36E+01

STCK2

0.00E+00

4.30E+00

0.00E+00

6.79E-01

0.00E+00

3.69E-02

4.05E-03

4.22E-01

STCK3

0.00E+00

1.51E+01

0.00E+00

2.38E+00

0.00E+00

3.69E-02

4.05E-03

1.48E+00

STCK4

0.00E+00

5.22E+01

0.00E+00

4.54E-02

0.00E+00

4.12E-01

9.65E-02

1.00E+01

STCK5

0.00E+00

2.19E+00

0.00E+00

3.46E-01

0.00E+00

3.69E-02

4.05E-03

2.15E-01

AREA1

0.00E+00

1.41E+01

0.00E+00

1.22E-02

0.00E+00

0.00E+00

0.00E+00

2.70E+00

AREA2

0.00E+00

2.01E+00

0.00E+00

1.75E-03

0.00E+00

0.00E+00

0.00E+00

3.86E-01
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3.2

Dispersion Modeling

The most recent version of EPA’s AMS/EPA Regulatory Model - AERMOD (recompiled for the
Lakes ISC-AERMOD View interface) was used to predict the dispersion of emissions from the
proposed dairy for the 1-hour, 3-hour, 8-hour, 24-hour and annual averaging periods. All of the
AERMOD regulatory default parameters were employed. Rural dispersion parameters were used
because the facility and surrounding land are considered "rural" under the Auer land use
classification method.

The animal housing areas were modeled as area sources. Unit emission rates for the area
sources of 1 g/sec divided by the area of the source were input to AERMOD. The travel
route for the feed delivery truck and pushing tractor, bedding delivery tractor, solid manure
removal trucks, milk trucks, and commodity trucks were modeled as line sources, which
represents a series of volume sources, with a unit emission rate of 1 g/sec. The feed loading,
delivery, and pushing tractors; manure loading tractor; and manure, milk, and commodity
truck idling were modeled as point sources, with a unit emission rate of 1 g/sec. The
locations of the modeled sources are displayed in Figure 3-1.
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Meteorological Data
An SJVAPCD-approved AERMET-processed meteorological dataset for calendar years 2005
to 2009 7 from Merced, California was input to AERMOD.

The data is based on hourly

surface data from the Merced Municipal Airport and upper air data from the Oakland
Airport. This was the most recent available dataset available at the time the modeling runs
were conducted.

Receptors
Existing land uses in the area where the proposed dairy will be located are predominantly
agriculture. There are scattered rural residences in the general area of the project; most of
which are associated with local agricultural operations. A fenceline grid was used to define a
dense receptor grid around the property boundary using Lakes ISC-AERMOD View
interface. The fenceline spacing between receptors along the fenceline was set to 25 meters.
One tier was specified, which extended a distance of 100 meters from the fenceline. The
spacing between receptors perpendicular to the fenceline was set to 25 meters. A total of 851
receptors were generated for the fenceline grid. The receptors are graphically displayed in
Figure 3-1.

3.3

Modeling Results

Plot files generated by AERMOD were imported to a Microsoft Access based post-processor
AAQA–PSD (developed by the SJVAPCD), where unit emission rates were converted to
pollutant-specific emission rates based on the emissions provided in Tables 3-2 and 3-3.
Background concentrations from Table 2-3 were input to AAQA–PSD. Based on this data, a
report was generated which provides the maximum concentrations per emission source,
background concentration and total concentration for each averaging period. For each
averaging period, the total concentration is compared to the applicable AAQS and designated as
a “pass” or “fail.”

7

http://www.valleyair.org/busind/pto/Tox_Resources/AirQualityMonitoring.htm
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As shown in the AAQA–PSD report provided in Appendix C, air dispersion modeling
demonstrates that the maximum impacts attributable to the project, when considered in
addition to the existing available background concentrations, are below the applicable
ambient air quality standard for all of the averaging periods for NO2, SO2, CO and H2S. The
results for these averaging periods are provided below in Table 3-4.

Compliance with the Federal NO2 one-hour standard was based on a modeling procedure
developed by the SJVAPCD. 8 The most conservative approach, referred to as Tier I,
requires that the maximum one-hour modeling concentration be added to the SJVAPCD’s
Air Quality Design Value for the nearest monitoring station (see Table 2-3). Since the
maximum 1-hour emission rate is not increasing as a result of this project the Tier I analysis
demonstrates compliance with the Federal NO2 one-hour standard.

Table 3-4: Predicted Ambient Air Quality Impacts
Pollutant

NO2
SO2
CO
PM10
PM2.5
H2S

Averaging
Period

Background
(µg/m3)

Project
(µg/m3)

Project + Background
(µg/m3)

NAAQS
(µg/m3)

CAAQS
(µg/m3)

1-hour
Annual
1-hour
3-hour
24-hour
1-hour
8-hour
24-hour
Annual
24-hour
Annual
1-hour

81.76
9.84
19.2
215.0
88.70
2630
1960
75.0
39.0
54.0
13.2
N/A

0.00
0.09
0.00
0.00
0.00
0.00
4.08
6.1
1.0
0.7
0.1
23.8

81.76
9.93
19.2
215.0
88.70
2630
1964
81.1
40.0
54.7
13.3
≥23.8

188.68
100
195
1300
--40,000
10,000
150
50
35
15
---

339
--655
--105
23,000
10,000
50
20
--12
42

1

PM2.5 concentrations were determined by adjusting the animal movement values for PM10 in the AAQA–PSD
report by the CEIDARS specified fraction for livestock dust.

Background 24-hour and annual concentrations of PM2.5 and PM10 exceed their respective
ambient air quality standards. Therefore, these averaging periods for PM2.5 and PM10 are
evaluated in accordance with the Prevention of Significant Deterioration (PSD) procedure in
Title 40, Code of Federal Regulations (CFR), Part 52.21. It is EPA’s policy to use significant
8

San Joaquin Valley Air Pollution Control District, Modeling Procedures to Address the New Federal 1 Hour
NO2 Standard, Rev. 1.0, 4/12/2010.
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impact levels (SIL) to determine whether a proposed new or modified source will cause or
contribute significantly to an AAQS or PSD increment violation. The SJVAPCD has
developed SILs for fugitive emissions of PM10 and PM2.5. 9 As shown in Tables 3-2 and 3-3,
98.7% of the project’s predicted PM10 concentration is attributable to fugitive PM10 emissions
from animal movement. Therefore, SJVAPCD SILs are applicable to this project. If a source’s
maximum impacts are below the SIL, the source is judged to not cause or contribute
significantly to an AAQS or increment violation.
A comparison of the proposed impact from the project to the SJVAPCD SILs, as shown in
Table 3-5, demonstrates that the modeled PM10 and PM2.5 impacts directly attributable to the
project are below the applicable SJVAPCD significance levels for both the 24-hour and
annual averaging periods.

Table 3-5: Comparison of Maximum Modeled Project Impact with Significance Thresholds
Pollutant

PM10
PM2.5

Averaging Period

24-hour
Annual
24-hour
Annual

Predicted
Concentration
(µg/m3)
6.1
1.0
0.7
0.1

SJVAPCD SIL
(µg/m3)

10.4
2.08
2.5
0.63

Based on the results of the air dispersion modeling and the SIL analysis for PM10 and PM2.5,
this impact is not considered to be significant.
Mitigation of emissions through offsets pursuant to Rule 2201, Section 4.14 will not be required
because the proposed project emissions are not predicted to violate any ambient air quality
standards.

9

Personal Communication with Yu Vu, San Joaquin Valley Air Pollution Control District, August 15, 2012
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4.

CONCLUSIONS

In accordance with the San Joaquin Valley Air Pollution Control District’s Guide for
Assessing and Mitigating Air Quality Impacts (GAMAQI), January 10, 2002 Revision, air
dispersion modeling demonstrates that the ambient air quality impact attributable to the
proposed project is determined to be less than significant based on the following conclusions:

1)

Proposed emissions from the proposed facility will not cause or contribute
significantly to a violation of the National and State ambient air quality standards
for any of the averaging periods for NO2, SO2, CO or H2S;

2)

Potential emissions of PM10 and PM2.5 from the proposed facility will not cause a
violation of the 24-hour or annual SJVAPCD SILs.

It should be noted that at the time this analysis was completed a proposed District revision to
the hydrogen sulfide (H2S) emission factor for dairies remained unsettled. Because of the
high probability that use of the revised H2S emission factor would cause a violation of the
AAQS, the District is continuing to refine the modeling approach for H2S and is continuing
in-house analysis for similar projects. The District cannot and will not issue a permit for this
expansion until H2S issues have been resolved.
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APPENDIX A
Emission Estimation Worksheets

Pre and Post Project Potential to Emit - PM10
Pre-Project Potential to Emit (PE)
PE1 Control Efficiency

Type of Cow
Milking Cow
Dry Cow
Heifer (15-24 mo)
Heifer (7-14 mo)
Heifer (4-6 mo)
Calf (under 3 mo)
Bulls

PM10 EF
1.37
5.46
10.55
10.55
10.55
1.37
1.37

Exercise
Pens and
Loafing
No Exercise no
Feed Upwind Downwin Weekly
Barn
Bedding
Shades Dusk break d break scraping Sprinkler Hutches Pens

0%
0%
0%
0%
0%
0%
0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0%
0%
0%
0%

0%
0%
0%
0%
0%
0%
0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0%
0%
0%
0%
0%
0%
0%

0%
0%
0%
0%
0%

75%

0%
0%
0%
0%
0%
0%
0%

Total CE

0% 0.0%
0% 0.0%
0% 0.0%
0% 0.0%
0% 0.0%
0% 75.0%
0% 0.0%

Pre-Project Potential to Emit (PE)
Pre-Project PM10 Emissions

Type of Cow
Milking Cow
Dry Cow
Heifer (15-24 mo)
Heifer (7-14 mo)
Heifer (4-6 mo)
Calf (under 3 mo)
Bulls

# of Cows
1,200
365
350
200
130
240
26

x
x
x
x
x
x
x

EF
1.37
5.46
10.55
10.55
10.55
1.37
1.37

x
x
x
x
x
x
x

PE1 for PM10 from the Cow Housing
Permit

CE
0.00
0.00
0.00
0.00
0.00
0.75
0.00

=
=
=
=
=
=
=

Total
Emissions
(lbs/yr)
1644
1993
3693
2110
1372
82
36

lb/yr
lb/day

10,929

= lb/yr÷ (365 day/yr)

29.9

Post-Project Potential to Emit (PE)
Existing Facility ONLY
PE2 Control Efficiency

Type of Cow
Milking Cow
Dry Cow
Heifer (15-24 mo)
Heifer (7-14 mo)
Heifer (4-6 mo)
Calf (under 3 mo)
Bulls

PM10 EF
1.37
5.46
10.55
10.55
10.55
1.37
1.37

Exercise
Pens and
Loafing
No Exercise no
Feed Upwind Downwin Weekly
Barn
Bedding
Shades Dusk break d break scraping Sprinkler Hutches Pens

0% 0.0%
0% 16.7%
0% 8.3% 10%
0% 8.3% 10%
0% 8.3% 10%
0% 0.0%
0% 0.0% 10%

10%
10%
10%
10%
10%
10%
10%

12.5%
12.5%
12.5%
12.5%
12.5%
12.5%
12.5%

0%
0%
0%
0%
0%
0%
0%

50%
50%
50%
0%
0%

95%

0%
0%
0%
0%
0%
0%
0%

Total CE

0% 0.2125
0% 0.344
0% 0.675
0% 0.675
0% 0.675
0% 0.9606
0% 0.2913

Existing Herd #'s ONLY
Post-Project PM10 Emissions

Type of Cow
Milking Cow
Dry Cow
Heifer (15-24 mo)
Heifer (7-14 mo)
Heifer (4-6 mo)
Calf (under 3 mo)
Bulls

# of Cows
1,200
365
350
200
130
85
26

x
x
x
x
x
x
x

EF
1.37
5.46
10.55
10.55
10.55
1.37
1.37

x
x
x
x
x
x
x

PE2 for PM10 from the Cow Housing
Permit

CE
0.213
0.344
0.675
0.675
0.675
0.96
0.291

=
=
=
=
=
=
=

Total
Emissions
(lb/yr)
1295
1307
1200
686
446
5
25

lb/yr
lb/day

4,963

= lb/yr÷ (365 day/yr)

13.6

Expansion ONLY
PE2 Control Efficiency

Type of Cow
Milking Cow
Dry Cow
Heifer (15-24 mo)
Heifer (7-14 mo)
Heifer (4-6 mo)
Calf (under 3 mo)
Bulls

PM10 EF
1.37
5.46
10.55
10.55
10.55
1.37
1.37

Exercise
Pens and
Loafing
No Exercise no
Feed Upwind Downwin Weekly
Barn
Bedding
Shades Dusk break d break scraping Sprinkler Hutches Pens

0% 0.0%
0% 16.7%
0% 8.3% 10%
0% 8.3% 10%
0% 8.3% 10%
0% 0.0%
0% 0.0% 10%

10%
10%
10%
10%
10%
0%
0%

12.5%
12.5%
12.5%
12.5%
12.5%
0.0%
0.0%

0%
0%
0%
0%
0%
0%
0%

50%
50%
50%
0%
0%

Expansion Herd #'s ONLY
Post-Project PM10 Emissions

Type of Cow
Milking Cow

# of Cows

EF

Total
Emissions
(lb/yr)

CE

1726

1,600

x

1.37

x

0.213

=

Dry Cow

55

x

5.46

x

0.344

=

197

Heifer (15-24 mo)

850

x

10.55

x

0.675

=

2914

Heifer (7-14 mo)

800

x

10.55

x

0.675

=

2743

Heifer (4-6 mo)

750

x

10.55

x

0.675

=

2571

0
0

x
x

1.37
1.37

x
x

0.95
0.1

=
=

0
0

Calf (under 3 mo)
Bulls

PE2 for PM10 from the Cow Housing
Permit

lb/yr
lb/day

10,151

= lb/yr÷ (365 day/yr)

27.8

95%

0%
0%
0%
0%
0%
0%
0%

Total CE

0% 0.2125
0% 0.344
0% 0.675
0% 0.675
0% 0.675
0%
0.95
0%
0.1

Total Post-Project Emissions
Total Post-Project PM10 Emissions
Type of Cow
Milking Cow
Dry Cow
Heifer (15-24 mo)
Heifer (7-14 mo)
Heifer (4-6 mo)
Calf (under 3 mo)
Bulls

Existing
1,295
1,307
1,200
686
446
5
25

+
+
+
+
+
+
+

PE2 for PM10 from the Cow
Housing Permit

Expanding
1726
197
2914
2743
2571
0
0

(lbs-PM10/yr)
3021
1504
4114
3428
3017
5
25

lb/yr

15,114

lb/day

41.4

= lb/yr÷ (365 day/yr)

Increase in emissions = Post-Project - Project
Pre-Project = Existing dairy
Post-Project Emissions =
Increase in Emissions

=
=
=
=
=
=
=

10,929 lbs/syr
15,114 lbs/syr
4,186 lbs/yr
11.5
lbs/day

Estimated Hydrogen Sulfide Emissions at Dairies

AREA2
AREA5
AREA3
AREA1

Component
H2S
H2S
H2S
H2S

3,900
13%
10%
1%
76%

CAS
Number
7783064
7783064
7783064
7783064

Total Increase in Number of Milk Cows, Dry Cows and Heifers
New Freestall (Milk Cows)
Herd Increase at New Freestalls Replacing Heifer Corrals (Milk Cows)
Herd Increase in Existing Corrals (Dry Cows)
New Corrals (Heifers)

Source
AREA2
AREA5
AREA3
AREA1

Toxic
Emissions
Factors
(lb/Head/yr)

Annual
Hourly
Emissions Emissions
(lbs/yr)
(lb/hr)

3.500E-01
177.450
3.500E-01
136.500
3.500E-01
13.650
3.500E-01 1,037.400

0.020257
0.015582
0.001558
0.118425

APPENDIX B
On-Site Mobile Source Combustion Emission Worksheets

Table 1. Truck Travel Diesel Particulate Matter Increased Emission Estimates
Round Trip
Emission
Distance (mi)
Factor (g/mi)
0.18
0.802

Increase in
Trucks/Year
365

Emissions
Emissions
(lb/yr)
(lb/Max 24-hr)
1.19E-01
3.25E-04

Type of Vehicles
Milk Tankers

Source
SLINE3
42

Commodity Trucks

SLINE2
44

0.40

0.802

104

7.35E-02

7.07E-04

Solid Manure/Other Trucks

SLINE4
38

0.34

0.802

53

3.14E-02

0.00E+00

Notes: Running emission factors for vehicle category "T7 Ag" were obtained from EMFAC2011 for Merced County (2012).
Table 2. Truck Idling Diesel Particulate Matter Increased Emissions
Emission Factor
Minutes
Source
(g/hr-vehicle)
Idling/Truck
Type of Vehicles

Increase in
Trucks/Year

Emissions
(lb/yr)

Emissions
(lb/Max 24-hr)

Milk Trucks
STCK3
7.3564
15
365
1.48E+00
4.05E-03
Commodity Trucks
STCK2
7.3564
15
104
4.22E-01
4.05E-03
Solid Manure/Other Trucks
STCK5
7.3564
15
53
2.15E-01
4.05E-03
Notes: Heavy-heavy duty diesel vehicle idling emission factors were obtained from EMFAC2011 spreadsheet "emfac2011_idling_emission_rates.xlsx" for the San Joaquin Valley

Table 3. Non-Mitigated Tractor Diesel Particulate Matter Increased Emissions
Source
Increase in
(# Volume
HP
Load Factor
Hours/Day
Sources)

Days/Year

Emission
Factor
(g/hp-hr)

Emission Factor
(lb/hr)
Emissions (lb/yr)

Emissions
(lb/Max 24-hr)

Feed Loading Tractor

STCK1

140

0.55

1

365

2.20E-01

6.79E-02

1.36E+01

3.73E-02

Feed Delivery Tractor

SLINE1
118
SLINE1

180

0.55

1

365

1.50E-01

5.95E-02

1.19E+01

3.27E-02

90

0.55

1

365

3.00E-01

5.95E-02

1.19E+01

3.27E-02

Manure Scraping Tractor

AREA1
AREA2

120
120

0.55
0.55

7
1

2
2

1.33E+00
1.33E+00

3.51E-01
3.51E-01

2.70E+00
3.86E-01

0.00E+00
0.00E+00

Manure Loading Tractor

STCK4

120

0.55

0.5

104

1.33E+00

3.51E-01

1.00E+01

9.65E-02

Feed Pushing Tractor

0.55
SLINE1
3.00E-01
5.95E-02
8.51E-01
Bedding Delivery Tractor
90
0.50
52
1.64E-02
Note: Emissions based on EPA Tier certified emissions or CalEEMod Table 3.4 OFFROAD Equipment Emission Factors for Tractors/Loaders/Backhoes for the appropriate engine model
year and HP.

Table 4. Truck Travel NOx Increased Emission Estimates
Round Trip
Emission
Type of Vehicles
Source
Distance (mi)
Factor (g/mi)
Milk Tankers
0.18
17.338
SLINE3
42

Increase in
Trucks/Year
365

Emissions
(lb/yr)
2.57E+00

Emissions
(lb/Max hr)
0.00E+00

Commodity Trucks

SLINE2
44

0.40

17.338

104

1.59E+00

0.00E+00

Solid Manure/Other Trucks

SLINE4
38

0.34

17.338

53

6.80E-01

0.00E+00

Notes: Running emission factors for vehicle category "T7 Ag" were obtained from EMFAC2011 for Merced County (2012).
Table 5. Truck Idling NOx Increased Emissions
Emission Factor
Source
(g/hr-vehicle)
Type of Vehicles

Minutes
Idling/Truck

Increase in
Trucks/Year

Emissions
(lb/yr)

Emissions
(lb/Max hr)

Milk Trucks
STCK3
75.0342
15
365
1.51E+01
0.00E+00
Commodity Trucks
STCK2
75.0372
15
104
4.30E+00
0.00E+00
Solid Manure Trucks
STCK5
75.0342
15
53
2.19E+00
0.00E+00
Notes: Heavy-heavy duty diesel vehicle idling emission factors were obtained from EMFAC2011 spreadsheet "emfac2011_idling_emission_rates.xlsx" for the San Joaquin Valley

Table 6. Tractor NOx Increased Emissions

Days/Year

Emission
Factor
(g/hp-hr)

Emission Factor
(lb/hr)

Source

HP

Load Factor

Increase in
Hours/Day

Feed Loading Tractor

STCK1

140

0.55

1

365

2.85

8.80E-01

1.77E+02

0.00E+00

Feed Delivery Tractor

SLINE1
118
SLINE1

180

0.55

1

365

2.85

1.13E+00

2.27E+02

0.00E+00

90

0.55

1

365

3.325

6.60E-01

1.32E+02

0.00E+00

Manure Scraping Tractor

AREA1
AREA2

120
120

0.55
0.55

7
1

2
2

6.9
6.9

1.83E+00
1.83E+00

1.41E+01
2.01E+00

0.00E+00
0.00E+00

Manure Loading Tractor

STCK4

120

0.55

0.5

104

6.9

1.83E+00

5.22E+01

0.00E+00

Feed Pushing Tractor

Emissions (lb/yr)

Emissions
(lb/Max hr)

0.55
3.325
SLINE1
6.60E-01
Bedding Delivery Tractor
90
0.50
52
9.43E+00 0.00E+00
Note: Emissions based on EPA Tier certified emissions or CalEEMod Table 3.4 OFFROAD Equipment Emission Factors for Tractors/Loaders/Backhoes for the appropriate engine model
year and HP.

Table 7. Truck Travel CO Increased Emission Estimates
Round Trip
Emission
Distance (mi) Factor (g/mi)
0.18
0.66

Increase in
Emissions
Trucks/Year
(lb/Max 8-hr)
365
2.66E-04

Emissions
(lb/Max hr)
0.00E+00

Type of Vehicles
Milk Tankers

Source
SLINE3
42

Commodity Trucks

SLINE2
44

0.40

1.69

104

1.49E-03

0.00E+00

Solid Manure/Other Trucks

SLINE4
38

0.34

1.69

53

0.00E+00

0.00E+00

Notes: Running emission factors for vehicle category "T7 Ag" were obtained from EMFAC2011 for Merced County (2012).
Table 8. Truck Idling CO Increased Emissions
Emission
Factor (g/hrvehicle)
Source
Type of Vehicles

Minutes
Idling/Truck

Increase in
Trucks/Year

Emissions
(lb/Max hr)

Emissions
(lb/Max 8-hr)

Milk Trucks
STCK3
66.904
15
365
0.00E+00
3.69E-02
Commodity Trucks
STCK2
66.904
15
104
0.00E+00
3.69E-02
Solid Manure Trucks
STCK5
66.904
15
53
0.00E+00
3.69E-02
Notes: Heavy-heavy duty diesel vehicle idling emission factors were obtained from EMFAC2011 spreadsheet "emfac2011_idling_emission_rates.xlsx" for the San Joaquin Valley

Table 9. Tractor CO Increased Emissions
Source
(# Volume
Sources)

Days/Year
365

Emission
Factor
(g/hp-hr)
3.7

Emission Factor
(lb/hr)

Emissions (lb/Max
hr)

Emissions
(lb/Max 8hr)

1.14E+00

0.00E+00

6.28E-01

HP
140

Load Factor
0.55

Increase in
Hours/Day
1

SLINE1
118
SLINE1

180

0.55

1

365

2.6

1.03E+00

0.00E+00

0.00E+00

90

0.55

1

365

3.7

7.34E-01

0.00E+00

4.04E-01

Manure Scraping Tractor

AREA1
AREA2

120
120

0.55
0.55

7
1

2
2

5.659
5.659

1.50E+00
1.50E+00

0.00E+00
0.00E+00

0.00E+00
0.00E+00

Manure Loading Tractor

STCK4

120

0.55

0.5

104

5.659

1.50E+00

0.00E+00

4.12E-01

Feed Loading Tractor

STCK1

Feed Delivery Tractor
Feed Pushing Tractor

0.55
3.7
SLINE1
7.34E-01
0.00E+00
2.02E-01
Bedding Delivery Tractor
90
0.50
52
Note: Emissions based on EPA Tier certified emissions or CalEEMod Table 3.4 OFFROAD Equipment Emission Factors for Tractors/Loaders/Backhoes for the appropriate engine
model year and HP.

Table 10. Truck Travel SO2 Increased Emission Estimates
Round Trip
Emission
Distance (mi)
Factor (g/mi)
Type of Vehicles
Source
Milk Tankers
0.18
0
SLINE3
42

Increase in
Trucks/Year
365

Emissions
(lb/yr)
0.00E+00

Emissions
(lb/Max hr)
0.00E+00

Commodity Trucks

SLINE2
44

0.40

0

104

0.00E+00

0.00E+00

Solid Manure/Other Trucks

SLINE4
38

0.34

0

53

0.00E+00

0.00E+00

Notes: Running emission factors for vehicle category "T7 Ag" were obtained from EMFAC2011 for Merced County (2012).
Table 11. Truck Idling SO2 Increased Emissions
Emission Factor
Minutes
Increase in
Emissions
Emissions
(g/hr-vehicle)
Idling/Truck
Trucks/Year
(lb/yr)
(lb/Max hr)
Source
Type of Vehicles
Milk Trucks
STCK3
11.852
15
365
2.38E+00
0.00E+00
Commodity Trucks
STCK2
11.852
15
104
6.79E-01
0.00E+00
Solid Manure Trucks
STCK5
11.852
15
53
3.46E-01
0.00E+00
Notes: Heavy-heavy duty diesel vehicle idling emission factors were obtained from EMFAC2011 spreadsheet "emfac2011_idling_emission_rates.xlsx" for the San Joaquin Valley

Table 12. Tractor SO2 Increased Emissions

Days/Year

Emission
Factor
(g/hp-hr)

Emission Factor
(lb/hr)

Emissions
(lb/Max hr)

Source

HP

Load Factor

Increase in
Hours/Day

Feed Loading Tractor

STCK1

140

0.55

1

365

0.006

1.85E-03

3.72E-01

0.00E+00

Feed Delivery Tractor

SLINE1
118
SLINE1

180

0.55

1

365

0.006

2.38E-03

4.78E-01

0.00E+00

90

0.55

1

365

0.006

1.19E-03

2.39E-01

0.00E+00

Manure Scraping Tractor

AREA1
AREA2

120
120

0.55
0.55

7
1

2
2

0.006
0.006

1.59E-03
1.59E-03

1.22E-02
1.75E-03

0.00E+00
0.00E+00

Manure Loading Tractor

STCK4

120

0.55

0.5

104

0.006

1.59E-03

4.54E-02

0.00E+00

1.70E-02

0.00E+00

Feed Pushing Tractor

Emissions (lb/yr)

0.55
0.006
SLINE1
1.19E-03
Bedding Delivery Tractor
90
0.50
52
Note: Exhaust emission factor was taken from CalEEMod Table 3.4 OFFROAD Equipment Emission Factors for Tractors/Loaders/Backhoes year 2012.

APPENDIX C
AAQA-PSD Report for NO2, CO, SO2, PM10, PM2.5 and H2S

AAQA for ABrasil
All Values are in ug/m^3

AREA2
STCK1
STCK2
STCK3
STCK4
STCK5
SLINE1
SLINE2
SLINE3
SLINE4
AREA1
AREA3
AREA5
Background

Facility Totals
AAQS

NOx
1 Hour
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
8.18E+01

NOx
Annual
9.51E-05
7.66E-03
1.63E-04
4.01E-04
3.45E-04
1.37E-05
7.65E-02
1.27E-04
1.52E-04
1.38E-05
3.23E-03
0.00E+00
0.00E+00
9.84E+00

CO
1 Hour
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
2.63E+03

CO
8 Hour
0.00E+00
1.03E+00
5.43E-02
3.96E-02
2.03E-01
1.73E-02
2.72E+00
1.26E-02
1.50E-03
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.96E+03

SOx
1 Hour
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.92E+01

SOx
3 Hour
0.00E+00
0.00E+00
0.00E+00
0.00E+00
3.55E-04
0.00E+00
9.86E-04
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
2.15E+02

SOx
24 Hour
0.00E+00
1.92E-04
1.26E-03
4.16E-03
5.55E-05
7.91E-04
5.34E-04
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
8.87E+01

PM10
24 Hour
5.18E+00
4.62E-03
4.59E-04
5.85E-04
1.70E-02
8.01E-04
1.12E-02
6.22E-04
5.91E-04
0.00E+00
8.44E-01
0.00E+00
0.00E+00
7.50E+01

PM10
Annual
4.85E-02
5.41E-04
1.51E-05
4.14E-05
7.54E-05
1.52E-06
6.76E-03
6.66E-06
8.37E-06
7.01E-07
9.58E-01
0.00E+00
0.00E+00
3.90E+01

PM2.5
24 Hour
5.90E-01
4.62E-03
4.59E-04
5.85E-04
1.70E-02
8.01E-04
1.12E-02
6.22E-04
5.91E-04
0.00E+00
9.63E-02
0.00E+00
0.00E+00
5.40E+01

PM2.5
Annual
5.53E-03
5.41E-04
1.51E-05
4.14E-05
7.54E-05
1.52E-06
6.76E-03
6.66E-06
8.37E-06
7.01E-07
1.09E-01
0.00E+00
0.00E+00
1.32E+01

H2S
1 Hour
4.29E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.72E+01
2.61E-01
2.02E+00
0.00E+00

8.18E+01

9.93E+00

2.63E+03

1.96E+03

1.92E+01

2.15E+02

8.87E+01

8.11E+01

4.00E+01

5.47E+01

1.33E+01

2.38E+01

188.68
Pass

100
Pass

23000
Pass

10000
Pass

195
Pass

1300
Pass

105
Pass

50
Fail

20
Fail

35
Fail

12
Fail

42
Pass

SOx
24 Hour
5

PM10
24 Hour
10.4
Pass

PM10
Annual
2.08
Pass

PM2.5
24 Hour
2.5
Pass

PM2.5
Annual
0.63
Pass

District and EPA's Significance Level (ug/m^3)
NOx
1 Hour
0

NOx
Annual
1

CO
1 Hour
2000

CO
8 Hour
500

SOx
1 Hour
0

SOx
3 Hour
25

AAQA Emission (g/sec)
Device

NOx
1 Hour

NOx
Annual

CO
1 Hour

CO
8 Hour

SOx
1 Hour

SOx
3 Hour

SOx
24 Hour

PM10
24 Hour

PM10
Annual

PM2.5
24 Hour

PM2.5
Annual

AREA2

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

1.74E-02

1.74E-02

1.98E-03

1.98E-03

2.55E-03

STCK1

0.00E+00

2.55E-03

0.00E+00

9.89E-03

0.00E+00

0.00E+00

5.35E-06

1.96E-04

1.96E-04

1.96E-04

1.96E-04

0.00E+00

STCK2

0.00E+00

6.18E-05

0.00E+00

5.81E-04

0.00E+00

0.00E+00

3.43E-05

2.13E-05

6.07E-06

2.13E-05

6.07E-06

0.00E+00

STCK3

0.00E+00

2.17E-04

0.00E+00

5.81E-04

0.00E+00

0.00E+00

3.43E-05

2.13E-05

2.13E-05

2.13E-05

2.13E-05

0.00E+00

STCK4

0.00E+00

7.51E-04

0.00E+00

6.49E-03

0.00E+00

2.29E-06

2.29E-06

5.06E-04

1.44E-04

5.06E-04

1.44E-04

0.00E+00

STCK5

0.00E+00

3.15E-05

0.00E+00

5.81E-04

0.00E+00

0.00E+00

3.43E-05

2.13E-05

3.09E-06

2.13E-05

3.09E-06

0.00E+00

SLINE1

0.00E+00

5.31E-03

0.00E+00

9.54E-03

0.00E+00

1.71E-06

1.20E-05

4.30E-04

3.57E-04

4.30E-04

3.57E-04

0.00E+00

SLINE2

0.00E+00

2.29E-05

0.00E+00

2.36E-05

0.00E+00

0.00E+00

0.00E+00

3.70E-06

1.06E-06

3.70E-06

1.06E-06

0.00E+00

SLINE3

0.00E+00

3.70E-05

0.00E+00

4.18E-06

0.00E+00

0.00E+00

0.00E+00

1.70E-06

1.71E-06

1.70E-06

1.71E-06

0.00E+00

SLINE4

0.00E+00

9.78E-06

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

4.51E-07

0.00E+00

4.51E-07

0.00E+00

AREA1

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

4.28E-02

4.28E-02

4.88E-03

4.88E-03

1.49E-02

AREA3

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

1.96E-04

AREA5

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

1.96E-03

H2S
1 Hour
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EXECUTIVE SUMMARY

This document contains the health risk assessment performed on behalf of Planning Partners for
an expansion of the existing Antonio Brasil Dairy operation in Merced County, California. As
part of the development requirements for the project, an assessment of the potential risk to the
population attributable to emissions of hazardous air pollutants from the proposed dairy
expansion is required.

Emissions of hazardous air pollutants attributable to proposed increases in animal movement,
manure management and on-site mobile sources were calculated using generally accepted
emission factors. Ambient air concentrations were predicted with dispersion modeling to arrive
at a conservative estimate of increased individual carcinogenic risk that might occur as a result of
continuous exposure over a 70-year lifetime. Similarly, concentrations of compounds with noncancer adverse health effects were used to calculate hazard indices (HIs), which are the ratio of
expected exposure to acceptable exposure.
The San Joaquin Valley Air Pollution Control District has set the level of significance for
carcinogenic risk to ten in one million (10 x 10-6), which is understood as the possibility of
causing ten additional cancer cases in a population of one million people. The level of
significance for acute and chronic non-cancer risk is a hazard index of 1.0. The maximum
predicted cancer risk among the modeled receptors is 2.6 in one million, which is below the
significance level of ten in one million. The maximum predicted acute and chronic non-cancer
hazard indices among the modeled receptors are 0.227 and 0.073, respectively, which are below
the significance level of 1.0.

In accordance with the San Joaquin Valley Air Pollution Control District’s (SJVAPCD) Guide
for Assessing and Mitigating Air Quality Impacts (GAMAQI), January 10, 2002 Revision, the
potential health risk attributable to the proposed project is determined to be less than significant.
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INTRODUCTION

This Health Risk Assessment (HRA) is provided as a service of Insight Environmental
Consultants, Inc., performed on behalf of Planning Partners for an expansion of the existing
Antonio Brasil Dairy operation in Merced County, California (Figure 1-1). As part of the
development requirements for the property, an HRA is required.

Antonio Brasil
Dairy

FIGURE 1-1: Location Map
The San Joaquin Valley Air Pollution Control District’s Guide for Assessing and Mitigating Air
Quality Impacts (GAMAQI), January 10, 2002 Revision states, “when evaluating potential
impacts related to HAPs, Lead Agencies should consider both of the following situations:
1) a new or modified source of HAPs is proposed for a location near an existing residential
area or other sensitive receptor, and
2) a residential development or other sensitive receptor is proposed for a site near an
existing source of HAPs.” 1
1

SJVAPCD GAMAQI- Page 52
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The proposed modifications to the dairy will result in emissions of hazardous air pollutants (HAPs)
and will be located near existing residences; therefore, an assessment of the potential risk to the
population attributable to emissions of hazardous air pollutants from the proposed dairy
modification is required.

1.1

Project Description

The existing dairy is located at 15373 S. Flanagan Road in Dos Palos, California, which is in the
County of Merced. The facility will not be located within 1,000 feet of a K-12 school.

After modification, the dairy will house approximately 6,411 head of cattle. The existing and
proposed herd configuration is provided in Table 1-1. The dairy will continue to operate 24
hours per day and 365 days per year. The dairy will be operated on approximately 53 acres of
the 439-acre facility after expansion.

TABLE 1-1
Herd Configuration – Existing and Proposed
Milk Cows
Dry Cows
Bred Heifers
Heifers
Calves 3-12 mos.
Calves 0-3 mos.
Bulls
TOTAL

Current
1,200
365
350
200
130
240
26
2,511

Proposed
2800
420
1200
1000
880
85
26
6,411

Increment
1,600
55
850
800
750
-155
0
3,900

The modification will include the construction of three new freestall barns, new shade and 20
open lot corrals.
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2

RISK ASSESSMENT METHODOLOGY

This section describes the methodology used to predict the potential health risk to the population
attributable to emissions of hazardous air pollutants from the proposed expansion of the dairy
operation.

2.1

Hazard Identification

The basis for evaluating potential health risk is the identification of sources of hazardous air
pollutants (HAPs). The proposed dairy will include sources with the potential to emit HAPs.
Pursuant to guidance by the San Joaquin Valley Air Pollution Control District 2 (SJVAPCD),
emissions based on the current configuration of the dairy are considered to be existing emissions.
Based on this fact, the facility’s existing emissions are not included in the emissions proposed for
the subject project. Therefore, emissions from the dairy modifications will be restricted to
incremental emissions attributable to animal movement, manure management, and land application
of wastewater based on the proposed increase in the number of cattle (Table 1-1) and the additional
on-site mobile sources required for the expansion.

On-site mobile sources generally include diesel-fueled feed loading and pushing tractors, manure
scraping tractor and bedding delivery tractor, a feed delivery truck, milk tankers, commodity
delivery trucks, and manure/cattle removal trucks. Heavy duty diesel trucks were assumed to have
15 minutes of idling per visit. New corrals will add an additional feed lane that will be used by the
feed delivery truck and will require additional tractor use for scraping and bedding delivery. Feed
delivery trucks currently travel over the areas designated for the three new freestalls; therefore, no
increase in feed delivery emissions were assigned to these areas. Two of the proposed freestalls will
replace open lot corrals; therefore, no additional emissions were assigned to these areas for scraping
or bedding delivery, and emission increases from these two freestalls are limited to emissions
associated with increased herd size. The emission sources addressed in the HRA are listed in Table
2-1.

2

Personal Communication with Leland Villalvazo, San Joaquin Valley Air Pollution Control District, June 15, 2007.
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TABLE 2-1
Sources of Potential Emissions
Source ID
SLINE1

Description
New Feed Lane

SLINE2

Commodity Truck Travel

SLINE3

Milk Tanker Travel

SLINE4

Solid Manure Removal Truck Travel

STCK1

Feed Loading Tractor

STCK2

Commodity Truck Idling

STCK3

Milk Tanker Idling

STCK4

Solid Manure Loading

STCK5

Solid Manure Truck Idling

AREA1

Heifers in New Corrals/Manure Scraping Tractor

AREA2

Milk Cows in New Freestall/Manure Scraping Tractor

AREA3

Dry Cows in Existing Corrals

AREA4

Milk Parlor

AREA5

Milk Cows in New Freestalls (formerly corrals)

PAREA1

Land Application Area

PAREA2

Lagoons

Table 2-2 lists the toxic substances emitted from each of these activities and also presents the
classification of these species as to their potential for producing carcinogenic and non-cancer
acute or chronic health impacts, if any. The most recent health effects data from the California
EPA Office of Environmental Health Hazard Assessment are used in the HRA, as provided in
the HotSpots Analysis and Reporting Program (HARP) Version 1.4f.
TABLE 2-2
Chemicals of Potential Concern
CAS
9901
9960
50000
56235
67630
67663
71432

Pollutant
Diesel Exhaust, Particulate Matter
Sulfates
Formaldehyde
Carbon tetrachloride
Isopropyl Alcohol
Chloroform
Benzene

January 2013

Source
Tractors, HHDTs
Animal Movement
Animal Movement
Animal Movement, Lagoons
Animal Movement
Animal Movement, Lagoons
Animal Movement, Lagoons

Cancer

Non-Cancer
Acute Chronic

X
X
X
X
X

X
X
X
X
X
X

X
X
X
X
X
X
X

Page 2-2

CAS
71556
74873
75003
75070
75150
76131
78933
79005
79016
79345
91203
95501
96128
98828
100414
100425
100447
106467
106934
106990
107062
107131
108054
108101
108883
108907
110543
110827
115071
120821
123728
123911
127184
541731
764410
1330207
7429905
7439921
7439965
7440020
7440224
7440382
7440393

Pollutant
1,1,1-trichloroethane
Methyl Chloride
Ethyl Chloride
Acetaldehyde
Carbon disulfide
1,1,2-Trichloro-1,2,2-trifluoroethane
Methyl Ethyl Ketone (MEK)
1,1,2-Trichloroethane
Trichloroethylene
1,1,2,2-Tetrachloroethane
Napthalene
1,2-Dichlorobenzene *
1,2-Dibromo-3-chloropropane
Cumene *
Ethylbenzene
Styrene
Benzyl chloride
1,4-Dichlorobenzene
1,2-Dibromoethane (EDB)
1,3-Butadiene
1,2-Dichloroethane (EDC)
Acrylonitrile
Vinyl acetate
Methyl Isobutyl Ketone *
Toluene
Chlorobenzene
Hexane
Cyclohexane *
Propylene
1,2,4-Trichlorobenzene *
Butyraldehyde *
1,4 Dioxane
Tetrachloroethene
1,3-Dichlorobenzene *
t-1,4-Dichloro-2-butene *
Xylene Isomers
Aluminum *
Lead
Manganese
Nickel
Silver *
Arsenic
Barium *
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Source
Lagoons
Animal Movement
Animal Movement
Animal Movement
Animal Movement
Lagoons
Animal Movement, Lagoons
Animal Movement
Animal Movement, Lagoons
Animal Movement
Animal Movement
Animal Movement, Lagoons
Animal Movement
Animal Movement
Animal Movement
Animal Movement, Lagoons
Animal Movement
Animal Movement, Lagoons
Animal Movement
Lagoons
Animal Movement
Animal Movement
Animal Movement, Lagoons
Animal Movement, Lagoons
Animal Movement, Lagoons
Animal Movement
Animal Movement
Animal Movement, Lagoons
Lagoons
Animal Movement
Animal Movement
Animal Movement
Animal Movement
Animal Movement, Lagoons
Animal Movement
Animal Movement, Lagoons
Animal Movement
Animal Movement
Animal Movement
Animal Movement
Animal Movement
Animal Movement
Animal Movement

Cancer
X

Non-Cancer
Acute Chronic
X
X

X
X
X
X
X
X
X

X
X

X

X
X
X
X
X
X

X
X
X
X
X
X
X

X

X
X

X

X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X
X

X
X

X

X

X

X

X
X

X

X

X

X
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CAS

Pollutant

7440439
7440484
7440508
7440622
7440666
1175

Cadmium
Cobalt *
Copper
Vanadium
Zinc
Crystalline Silica

7664417

Ammonia

7726956
7782492
7782505
7783064
18540299

Bromine
Selenium
Chlorine
Hydrogen Sulfide
Hexavalent Chromium

Source
Animal Movement
Animal Movement
Animal Movement
Animal Movement
Animal Movement
Animal Movement
Animal Movement, Lagoons
Wastewater Application
Animal Movement
Animal Movement
Animal Movement
Animal Movement
Animal Movement

Cancer

Non-Cancer
Acute Chronic

X

X
X

X

X
X
X

X

X

X

X
X
X

X
X
X
X
X

*Health risk assessment values have not yet been assigned for this chemical.

2.2
2.2.1

Exposure Assessment
Source Emissions and Characterization

Peak one-hour emission rates and annual-averaged emission rates were calculated for all
pollutants for each modeled source. Emissions attribute to animal movement and manure
management were estimated using PM10 3 and ammonia 4 emission factors and HAPs speciation
spreadsheets 5 currently used by the SJVAPCD. Control efficiencies were applied for milk parlor
flushing, feeding according to NRCS guidelines, providing shades in the corrals, feeding heifers
and bulls at dusk, planting upwind and downwind shelter breaks, and using sprinklers in the new
heifer corrals. Diesel particulate matter (DPM) emission factors for tractors were set using EPA
emission standards for nonroad diesel engines and CalEEMod Table 3.4 OFFROAD Equipment
Emission Factors for Tractors/Loaders/Backhoes for the appropriate engine model year and
horsepower (HP). Heavy duty diesel truck running emissions are based on EMFAC2011
emission factors specific to Merced County for vehicle category "T7 Ag." Heavy duty diesel
trucks were assumed to have 15 minutes of idling per visit and were assigned idling emissions
3

Dairy PM10 Emissions Calculation Spreadsheet provided via email by Jonah Aiyabei, San Joaquin Valley Air
Pollution Control District, September 26, 2009.
4
Dairy Ammonia Emissions Calculation Spreadsheet provided via email by Glenn Reed, San Joaquin Valley Air
Pollution Control District, January 14, 2013.
5
Dairy HAPs Emission Factor Spreadsheets provided via email by Glenn Reed, San Joaquin Valley Air Pollution
Control District, October 26, 2006.
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based on emission factors for the San Joaquin Valley obtained from the EMFAC2011
spreadsheet "emfac2011_idling_emission_rates.xlsx". There will be no increases in 1-hour
emissions because additional truck and tractor usage will not occur in the same 1-hour period as
the existing equipment. No increases in feed and manure scraping tractor emissions for the
short-term averaging periods are assumed because existing emission sources are closer to the
property boundary than the proposed sources. The calculation worksheets for the emissions are
provided in Appendix A. Hourly and annual emissions for each source are also provided in the
HARP output files, electronic copies of which are provided on a CD in Appendix B.

It should be noted that the SJVAPCD is currently considering an upward revision of the emission
factor for hydrogen sulfide emissions due to animal movement. 6 Any pending revisions will be
addressed during the SJVAPCD’s Application Review process when the application for the
proposed dairy expansion is submitted.

2.2.2

Dispersion Modeling

The most recent version of EPA’s AMS/EPA Regulatory Model - AERMOD (recompiled for the
Lakes ISC-AERMOD View interface) was used to predict the dispersion of emissions from the
proposed dairy. The animal housing areas, manure scraping, milk parlor, lagoon, and land
application areas were modeled as area sources. Unit emission rates for the area sources of 1
g/sec divided by the area of the source were input to AERMOD. The travel route for the feed
delivery truck, bedding delivery tractor, solid manure removal trucks, milk trucks, and
commodity trucks were modeled as a line sources, which represents a series of volume sources,
with a unit emission rate of 1 g/sec. The feed loading, delivery, and pushing tractors; manure
loading tractor; and manure, milk, and commodity truck idling were modeled as point sources,
with a unit emission rate of 1 g/sec. Modeled sources are identified in Table 2-1 and displayed
in Figure 2-1.

All of the AERMOD regulatory default parameters were employed. Rural dispersion parameters
were used because the facility and surrounding land are considered "rural" under the Auer land
6

Personal Communication with Ramon Norman, San Joaquin Valley Air Pollution Control District, August 3, 2010.
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use classification method.

The AERMOD files are provided in electronic format on a CD in

Appendix B.

Meteorological Data
The SJVAPCD provided meteorological data for Merced County, California to be used for
projects within Merced County. SJVAPCD-approved, AERMET-processed meteorological
datasets for calendar years 2005 through 2009 7 was input to AERMOD. This was the most
recent available dataset available at the time the modeling runs were conducted.

Receptors
Existing land uses in the area where the proposed dairy will be located are predominantly
agriculture. There are scattered rural residences in the general area of the project; most of which
are associated with local agricultural operations. The Notice of Preparation identified three offsite receptors. Three additional off-site receptors were identified during the preparation of this
HRA. However, the residence located west of the dairy on Flanagan Road is occupied by the
owners of the dairy. Therefore, in accordance with SJVAPCD policy, the owner-occupied
residence is not included in the model. 8 The modeled receptors are graphically displayed in
Figure 2-1. Coordinates for all modeled receptors are provided in Table 2-3.

Sensitive receptors, which are defined as areas where young children, chronically ill individuals,
the elderly or people who are more sensitive than the general population reside, were determined
to be greater than two miles from the proposed facility. Based on this minimum distance,
sensitive receptors were not modeled.

2.2.3

HARP Post-Processing

Plot files generated by AERMOD were imported to HARP ONRAMP software (approved by the
San Joaquin Valley Air Pollution Control District), where pollutant-specific emission rates were

7

Provided via website, San Joaquin Valley Air Pollution Control District,
http://www.valleyair.org/busind/pto/Tox_Resources/2010_Modeling/Merced.htm.
8
Personal communication with Leland Villalvazo, San Joaquin Valley Air Pollution Control District, November 1,
2012.
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assigned to each source. HARP ONRAMP was used to generate source, X/Q and emissions files
for HARP Version 1.4f. HARP site parameters were set to enable home grown produce, dermal,
soil ingestion and mother’s milk pathways in addition to the inhalation pathway for carcinogenic
risk. The deposition rate was set to 0.02 m/s. Risk reports were generated using the derived Office
of Environmental Health Hazard Assessment (OEHHA) analysis method for carcinogenic risk and
non-carcinogenic chronic risk.

2.3

Risk Characterization

HARP post-processing was used to assess the potential for the following: excess cancer risk,
acute non-cancer effects, and chronic non-cancer effects. Total cancer risk was predicted for
inhalation and non-inhalation pathways at each receptor. A hazard index was computed for
acute and chronic non-cancer health effects for each applicable endpoint and each receptor. The
hazard index is computed by endpoint as the sum of the hazard indices for all relevant pollutants,
the highest of which is designated as the total hazard index. SJVAPCD has set the level of
significance for carcinogenic risk to ten in one million, which is understood as the possibility of
causing ten additional cancer cases in a population of one million people. The level of
significance for acute and chronic non-cancer risk is a hazard index of 1.0.
The carcinogenic risk is below the significance level of ten in one million (10 x 10-6) at all
modeled residences. The health hazard indices (HIs) for acute and chronic non-cancer risk are
below the significance level of 1.0 at all modeled residences. The excess cancer risk, acute noncancer HIs, and chronic non-cancer HIs for each modeled receptor are provided in Table 2-3.
The HARP output files for cancer, acute, and chronic risks are provided in electronic format on a
CD in Appendix B.
As shown below in Table 2-3, the maximum predicted cancer risk is 2.60E-06. Cancer risks are
primarily attributable to emissions of diesel particulate matter through the inhalation pathway.
Carcinogenic risks are tabulated by pollutant in Table 2-4.

January 2013

Page 2-7

The maximum predicted acute non-cancer hazard index is 0.227. Acute risks are primarily
attributable to emissions of ammonia and hydrogen sulfide and affect the respiratory system,
central nervous system, and eyes.

Acute risks are tabulated by pollutant in Table 2-5.

The maximum predicted chronic non-cancer hazard index is 0.073. Chronic risks, tabulated by
pollutant in Table 2-6, are primarily attributable to emissions of ammonia and arsenic and affect
the respiratory, central nervous system, cardiovascular system, development, and skin.

TABLE 2-3
Risk Predicted By HARP
Receptor No.

Excess
Cancer Risk

Chronic
Hazard Index

Acute
Hazard Index

UTME
(meters)

UTMN
(meters)

1
2
3
4
5

2.60E-06
2.22E-07
6.59E-07
4.95E-07
3.53E-07

7.31E-02
4.89E-03
1.76E-02
1.35E-02
9.19E-03

2.27E-01
1.83E-01
9.45E-02
1.37E-01
1.30E-01

720918
719273
718680
719725
719800

4103783
4103266
4105238
4105822
4106007
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TABLE 2-4
RISK BY POLLUTANT – MAXIMUM CANCER RISK AT RECEPTOR #1
MEAT

ORAL

0.00E+00

0.00E+00

0.00E+00

1.00E-06

0.00E+00

0.00E+00

0.00E+00

0.00E+00

6.93E-09

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

7.29E-09

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

2.06E-09

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

8.87E-08

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

2.00E-08

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

1.07E-08

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

4.35E-09

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

1.45E-09

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

1.16E-07

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

2.87E-07

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

2.50E-09

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

4.07E-08

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

7.94E-08

6.36E-08

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

6.36E-08

1,3-Butadiene

3.73E-07

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

3.73E-07

Ethylene dichloride

3.52E-09

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

3.52E-09

Acrylonitrile

2.01E-07

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

2.01E-07

1,4-Dioxane

3.16E-08

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

3.16E-08

Perchloroethylene

1.13E-08

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

1.13E-08

Lead

8.01E-11

1.28E-11

4.21E-10

0.00E+00

0.00E+00

0.00E+00

8.66E-10

0.00E+00

0.00E+00

1.37E-15

8.85E-14

1.69E-15

9.15E-14

1.30E-09

1.38E-09

Nickel

1.98E-09

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

1.98E-09

Arsenic

3.47E-09

2.31E-08

1.13E-08

0.00E+00

0.00E+00

0.00E+00

2.12E-08

0.00E+00

0.00E+00

1.78E-13

1.17E-11

2.20E-13

1.21E-11

5.57E-08

5.91E-08

Cadmium

1.13E-08

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

1.13E-08

Chromium, hexavalent

1.71E-07

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

1.71E-07

SUM

2.54E-06

2.32E-08

1.17E-08

0.00E+00

0.00E+00

0.00E+00

2.21E-08

0.00E+00

0.00E+00

1.80E-13

1.18E-11

2.22E-13

1.22E-11

5.70E-08

2.60E-06

CHEM

FISH

WATER

VEG

DAIRY

BEEF

CHICK

PIG

DERM

Diesel engine exhaust PM

1.00E-06

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

Formaldehyde

6.93E-09

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

Carbon tetrachloride

7.29E-09

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

Chloroform

2.06E-09

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

Benzene

8.87E-08

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

Acetaldehyde

2.00E-08

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

1,1,2-Trichloroethane

1.07E-08

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

Trichloroethylene

4.35E-09

0.00E+00

0.00E+00

0.00E+00

0.00E+00

1,1,2,2-Tetrachloroethane

1.45E-09

0.00E+00

0.00E+00

0.00E+00

0.00E+00

Naphthalene

1.16E-07

0.00E+00

0.00E+00

0.00E+00

1,2-Dibromo-3-chloropropane

2.87E-07

0.00E+00

0.00E+00

Ethyl benzene

2.50E-09

0.00E+00

Benzyl chloride

4.07E-08

0.00E+00

p-Dichlorobenzene

7.94E-08

Ethylene dibromide
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TABLE 2-5
RISK BY POLLUTANT AND ENDPOINT – MAXIMUM ACUTE NONCANCER RISK AT RECEPTOR #1
CHEM

CV

CNS

BONE

DEVEL

ENDO

EYE

GILV

IMMUN

KIDNEY

0.00E+00

0.00E+00

0.00E+00

0.00E+00

REPRO

RESP

SKIN

BLOOD

TOTAL

0.00E+00

1.16E-03

0.00E+00

0.00E+00

1.16E-03

Sulfates

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

Formaldehyde

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

1.11E-03

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

1.11E-03

Carbon tetrachloride

0.00E+00

4.73E-06

0.00E+00

4.73E-06

0.00E+00

0.00E+00

4.73E-06

0.00E+00

0.00E+00

4.73E-06

0.00E+00

0.00E+00

0.00E+00

4.73E-06

Isopropyl alcohol

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

7.74E-05

0.00E+00

0.00E+00

0.00E+00

0.00E+00

7.74E-05

0.00E+00

0.00E+00

7.74E-05

Chloroform

0.00E+00

1.33E-04

0.00E+00

1.33E-04

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

1.33E-04

0.00E+00

0.00E+00

0.00E+00

1.33E-04

Benzene

0.00E+00

0.00E+00

0.00E+00

1.88E-04

0.00E+00

0.00E+00

0.00E+00

1.88E-04

0.00E+00

1.88E-04

0.00E+00

0.00E+00

1.88E-04

1.88E-04

Methyl chloroform

0.00E+00

1.15E-05

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

1.15E-05

Acetaldehyde

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

7.84E-04

0.00E+00

0.00E+00

0.00E+00

0.00E+00

7.84E-04

0.00E+00

0.00E+00

7.84E-04

Carbon disulfide

0.00E+00

6.14E-05

0.00E+00

6.14E-05

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

6.14E-05

0.00E+00

0.00E+00

0.00E+00

6.14E-05

Methyl ethyl ketone

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

5.39E-04

0.00E+00

0.00E+00

0.00E+00

0.00E+00

5.39E-04

0.00E+00

0.00E+00

5.39E-04

Styrene

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

1.56E-05

0.00E+00

0.00E+00

0.00E+00

0.00E+00

1.56E-05

0.00E+00

0.00E+00

1.56E-05

Benzyl chloride

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

1.84E-04

0.00E+00

0.00E+00

0.00E+00

0.00E+00

1.84E-04

0.00E+00

0.00E+00

1.84E-04

Toluene

0.00E+00

6.77E-05

0.00E+00

6.77E-05

0.00E+00

6.77E-05

0.00E+00

0.00E+00

0.00E+00

6.77E-05

6.77E-05

0.00E+00

0.00E+00

6.77E-05

1,4-Dioxane

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

7.19E-05

0.00E+00

0.00E+00

0.00E+00

0.00E+00

7.19E-05

0.00E+00

0.00E+00

7.19E-05

Perchloroethylene

0.00E+00

4.98E-06

0.00E+00

0.00E+00

0.00E+00

4.98E-06

0.00E+00

0.00E+00

0.00E+00

0.00E+00

4.98E-06

0.00E+00

0.00E+00

4.98E-06

Xylenes (mixed)

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

2.23E-05

0.00E+00

0.00E+00

0.00E+00

0.00E+00

2.23E-05

0.00E+00

0.00E+00

2.23E-05

Nickel

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

7.59E-05

0.00E+00

0.00E+00

7.59E-05

0.00E+00

0.00E+00

7.59E-05

Arsenic

4.39E-04

4.39E-04

0.00E+00

4.39E-04

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

4.39E-04

Copper

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

1.49E-05

0.00E+00

0.00E+00

1.49E-05

Vanadium

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

6.66E-05

0.00E+00

0.00E+00

0.00E+00

0.00E+00

6.66E-05

0.00E+00

0.00E+00

6.66E-05

Ammonia

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

2.24E-01

0.00E+00

0.00E+00

0.00E+00

0.00E+00

2.24E-01

0.00E+00

0.00E+00

2.24E-01

Chlorine

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

5.35E-04

0.00E+00

0.00E+00

0.00E+00

0.00E+00

5.35E-04

0.00E+00

0.00E+00

5.35E-04

Hydrogen sulfide

0.00E+00

1.15E-01

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

1.15E-01

SUM

4.39E-04

1.15E-01

0.00E+00

8.93E-04

0.00E+00

2.27E-01

4.73E-06

2.63E-04

0.00E+00

4.55E-04

2.27E-01

0.00E+00

1.88E-04

2.27E-01
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TABLE 2-6
RISK BY POLLUTANT AND ENDPOINT – MAXIMUM CHRONIC NONCANCER RISK AT RECEPTOR #1
CHEM

CV

RESP

SKIN

Silica, crystalline (respirable)

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

Diesel engine exhaust PM

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

5.23E-03

0.00E+00

0.00E+00

5.23E-03

0.00E+00

4.84E-04

0.00E+00

0.00E+00

Formaldehyde

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

4.84E-04

0.00E+00

0.00E+00

9.73E-05

0.00E+00

0.00E+00

Carbon tetrachloride

0.00E+00

3.23E-06

0.00E+00

3.23E-06

0.00E+00

0.00E+00

3.23E-06

9.73E-05

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

Isopropyl alcohol

0.00E+00

0.00E+00

0.00E+00

5.09E-07

0.00E+00

0.00E+00

3.23E-06

0.00E+00

0.00E+00

5.09E-07

0.00E+00

0.00E+00

0.00E+00

0.00E+00

Chloroform

0.00E+00

0.00E+00

0.00E+00

9.60E-07

0.00E+00

5.09E-07

0.00E+00

9.60E-07

0.00E+00

9.60E-07

0.00E+00

0.00E+00

0.00E+00

0.00E+00

Benzene

0.00E+00

3.92E-05

0.00E+00

3.92E-05

9.60E-07

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

3.92E-05

Methyl chloroform

0.00E+00

6.60E-06

0.00E+00

3.92E-05

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

Ethyl chloride

0.00E+00

0.00E+00

6.60E-06

0.00E+00

1.76E-08

0.00E+00

0.00E+00

1.76E-08

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

Acetaldehyde

0.00E+00

1.76E-08

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

3.79E-05

0.00E+00

0.00E+00

Carbon disulfide

3.79E-05

0.00E+00

6.85E-06

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

6.85E-06

0.00E+00

0.00E+00

0.00E+00

6.85E-06

Trichloroethylene

0.00E+00

2.75E-06

0.00E+00

0.00E+00

0.00E+00

2.75E-06

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

2.75E-06

Naphthalene

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

2.84E-04

0.00E+00

0.00E+00

2.84E-04

Ethyl benzene

0.00E+00

0.00E+00

0.00E+00

3.81E-07

3.81E-07

0.00E+00

3.81E-07

0.00E+00

3.81E-07

0.00E+00

0.00E+00

0.00E+00

0.00E+00

3.81E-07

Styrene

0.00E+00

3.44E-06

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

3.44E-06

p-Dichlorobenzene

0.00E+00

6.59E-06

0.00E+00

0.00E+00

0.00E+00

0.00E+00

6.59E-06

0.00E+00

6.59E-06

0.00E+00

6.59E-06

0.00E+00

0.00E+00

6.59E-06

Ethylene dibromide

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

8.44E-04

0.00E+00

0.00E+00

0.00E+00

8.44E-04

1,3-Butadiene

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

8.25E-05

0.00E+00

0.00E+00

0.00E+00

8.25E-05

Ethylene dichloride

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

3.24E-07

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

3.24E-07

Acrylonitrile

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

1.07E-04

0.00E+00

0.00E+00

1.07E-04

Vinyl acetate

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

1.04E-04

0.00E+00

0.00E+00

1.04E-04

Toluene

0.00E+00

7.39E-05

0.00E+00

7.39E-05

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

7.39E-05

0.00E+00

0.00E+00

7.39E-05

Chlorobenzene

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

5.99E-07

0.00E+00

5.99E-07

5.99E-07

0.00E+00

0.00E+00

0.00E+00

5.99E-07

Hexane

0.00E+00

2.56E-07

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

2.56E-07

Propylene

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

7.15E-06

0.00E+00

0.00E+00

7.15E-06

1,4-Dioxane

1.03E-06

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

1.03E-06

0.00E+00

1.03E-06

0.00E+00

0.00E+00

0.00E+00

0.00E+00

1.03E-06

Perchloroethylene

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

4.09E-05

0.00E+00

4.09E-05

0.00E+00

0.00E+00

0.00E+00

0.00E+00

4.09E-05

Xylenes (mixed)

0.00E+00

8.25E-06

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

8.25E-06

0.00E+00

0.00E+00

8.25E-06

Manganese

0.00E+00

1.49E-03

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

1.49E-03

Nickel

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

5.76E-06

0.00E+00

0.00E+00

0.00E+00

1.16E-04

0.00E+00

1.16E-04

1.16E-04

Arsenic

1.11E-02

1.11E-02

0.00E+00

1.11E-02

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

1.11E-02

1.11E-02

0.00E+00

1.11E-02

Cadmium

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

4.02E-04

0.00E+00

9.98E-05

0.00E+00

0.00E+00

4.02E-04

Ammonia

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

4.12E-02

0.00E+00

0.00E+00

4.12E-02

Selenium

6.66E-08

6.66E-08

0.00E+00

0.00E+00

0.00E+00

0.00E+00

6.66E-08

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

6.66E-08

Chlorine

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

7.13E-03

0.00E+00

0.00E+00

7.13E-03

Hydrogen sulfide

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

6.94E-03

0.00E+00

0.00E+00

6.94E-03

Chromium, hexavalent

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

4.45E-06

0.00E+00

8.74E-07

4.45E-06

SUM

1.11E-02

1.28E-02

0.00E+00

1.12E-02

3.81E-07

2.75E-06

5.98E-05

0.00E+00

4.52E-04

9.34E-04

7.31E-02

1.11E-02

1.56E-04

7.31E-02
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CONCLUSIONS

In accordance with the San Joaquin Valley Air Pollution Control District’s Guide for Assessing
and Mitigating Air Quality Impacts (GAMAQI), January 10, 2002 Revision, the potential health
risk attributable to the Antonio Brasil Dairy expansion is determined to be less than significant
based on the following conclusions:

1)

Potential chronic carcinogenic risk from the proposed facility is below the
significance level of ten in a million at each of the modeled residential receptors;

2)

The hazard index for the potential chronic non-cancer risk from the proposed facility
is below the significance level of 1.0 at each of the modeled residential receptors; and

3)

The hazard index for the potential acute non-cancer risk from the proposed facility is
below the significance level of 1.0 at each of the modeled residential receptors.

It should be noted that the health risk results presented herein were produced by following
extremely conservative analysis methods that most likely represent an overestimate of health
impacts.

January 2013
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APPENDIX A
Emission Estimation Worksheets

Estimated Particulate Toxic Air Contaminants
Total PM10:

4,186 lbs/yr
0.478 lbs/hr

Enter the PM10 emissions.

Component
Aluminum
Lead
Manganese
Nickel
Crystalline Silica
Silver
Arsenic
Barium
Cadmium
Hexavalent Chromium
Cobalt
Copper
Vanadium
Zinc
Ammonia
Bromine
Selenium
Chlorine
Sulfates

CAS Number
7429905
7439921
7439965
7440020
1175
7440224
7440382
7440393
7440439
18540299
7440484
7440508
7440622
7440666
7664417
7726956
7782492
7782505
9960

Percent
of Total
PM10
2.2887
0.0033
0.0603
0.0026
7.0553
0.0013
0.0005
0.0465
0.0009
0.0004
0.0003
0.0085
0.0114
0.0235
0.4493
0.0039
0.0006
0.6411
0.7932

Annual
Emissions
(lbs/yr)
95.805
0.138
2.524
0.109
295.335
0.054
0.021
1.946
0.038
0.017
0.013
0.356
0.477
0.984
18.808
0.163
0.025
26.836
33.203

Hourly
Emissions
(lb/hr)
0.01093664
0.00001577
0.00028815
0.00001242
0.03371402
0.00000621
0.00000239
0.00022220
0.00000430
0.00000191
0.00000143
0.00004062
0.00005448
0.00011230
0.00214700
0.00001864
0.00000287
0.00306352
0.00379034

Note: These emission factors are based on the Air Resources Board's Profile No.
423, Livestock Operations Dust. All Silicon is assumed to be Crystalline Silica. Since
this assumption is extremely conservative, any decisions based on this assumption
must be carefully considered. Five percent of the chromium is assumed to be
hexavalent chromium.

Estimated Toxic Air Contaminant Emissions for Lagoons at Dairies
(Does not include emissions from Miscellaneous Processes or enteric emissions from cows)
Total Number of Cows:

3,900

Enter the Total Number of Cows.

Component
Xylenes
Benzene
1,1,1-trichloroethane
1,1,2-trichloro-1,2,2-trifluoroethane
Methyl Ethyl Ketone (2-butanone)
Trichloroethylene
1,2-dichlorobenzene
1,2,4-trichlorobenzene
Styrene
1,4-Dichlorobenzene
1,3-Butadiene
vinyl acetate
Methyl Isobutyl Ketone
Toluene
Cyclohexane
propylene
1,3-dichlorobenzene

CAS Number
1330207
71432
71556
76131
78933
79016
95501
95636
100425
106467
106990
108054
108101
108883
110827
115071
541731

Toxic Emissions
Factors for
Miscellaneous
Annual
Processes
Emissions
(lb/Head/yr)
(lbs/yr)
0.011
0.010
0.040
0.020
0.244
0.010
1.413
0.010
0.014
0.025
0.010
0.100
0.057
0.120
0.010
0.130
0.025

42.90
39.00
156.00
78.00
951.60
39.00
5,510.70
39.00
54.60
97.50
39.00
390.00
222.30
468.00
39.00
507.00
97.50

Hourly
Emissions
(lb/hr)
0.00490
0.00445
0.01781
0.00890
0.10863
0.00445
0.62908
0.00445
0.00623
0.01113
0.00445
0.04452
0.02538
0.05342
0.00445
0.05788
0.01113

Estimated Toxic Air Contaminant Emissions for Miscellaneous Processes at Dairies
(Does not include emissions from lagoons or enteric emissions from cows)
Total Number of Cows:

3,900 Total

Enter the Total Number of Cows.

Component
Xylenes
Formaldehyde
Carbon tetrachloride
2-propanol
Chloroform
Benzene
Chloromethane
Chloroethane
Acetaldehyde
Carbon disulfide*
Trichlorofluoromethane*
2-Butanone
1,1,2-Trichloroethane
1,1,2,2-Tetrachloroethane
Napthalene
1,2-Dichlorobenzene
1,2-Dibromo-3-chloropropane
1,2,3-Trichloropropane
Isopropylbenzene
Ethylbenzene
Styrene
Benzyl chloride
1,4-Dichlorobenzene
1,2-Dibromoethane
1,2-Dichloroethane
Acrylonitrile
Vinyl acetate
Methyl Isobutyl Ketone
Toluene
Chlorobenzene
Hexane
Cyclohexane
1,2,4-Trichlorobenzene
Butyraldehyde
1,4 Dioxane
Tetrachloroethene*
1,3-Dichlorobenzene
t-1,4-Dichloro-2-butene
Crotonaldehyde
H2S

CAS
Number Alternative Name
1330207
50000
56235
67630 Isopropyl Alcohol
67663
71432
74873 Methyl Chloride
75003 Ethyl Chloride
75070
75150
75694 Freon 11
78933 Methyl Ethyl Ketone
79005
79345
91203
95501
96128
96184
98828 Cumene
100414
100425
100447
106467 p-Dichlorobenzene
106934 Ethylene Dibromide (EDB)
107062 Ethylene Dichloride (EDC)
107131
108054
108101 Hexone
108883
108907
110543
110827
120821
123728
123911
127184 Perchloroethylene
541731
764410
4170303
7783064

Toxic
Emissions
Factors
(lb/Head/yr)

Annual
Hourly
Emissions Emissions
(lbs/yr)
(lb/hr)

1.999E-02
77.969
4.423E-03
17.252
6.523E-04
2.544
1.799E-02
70.147
1.453E-03
5.667
3.544E-03
13.823
8.816E-03
34.381
2.659E-03
10.371
2.680E-02
104.517
2.769E-02
107.990
1.196E-06
0.005
1.623E-01
633.111
2.516E-03
9.812
9.710E-05
0.379
1.293E-02
50.427
6.095E-03
23.772
5.489E-04
2.141
3.073E-03
11.983
6.241E-04
2.434
3.859E-03
15.049
3.992E-03
15.567
3.210E-03
12.519
5.769E-03
22.499
3.404E-03
13.274
6.555E-04
2.556
2.697E-03
10.519
2.188E-02
85.347
7.883E-03
30.742
1.193E-02
46.540
3.025E-03
11.797
9.030E-03
35.215
7.594E-02
296.147
8.663E-03
33.787
1.265E-03
4.934
1.567E-02
61.112
7.236E-03
28.219
5.450E-03
21.255
9.921E-03
38.693
1.572E-03
6.131
3.500E-01 1,365.000

0.008901
0.001969
0.000290
0.008008
0.000647
0.001578
0.003925
0.001184
0.011931
0.012328
0.000001
0.072273
0.001120
0.000043
0.005756
0.002714
0.000244
0.001368
0.000278
0.001718
0.001777
0.001429
0.002568
0.001515
0.000292
0.001201
0.009743
0.003509
0.005313
0.001347
0.004020
0.033807
0.003857
0.000563
0.006976
0.003221
0.002426
0.004417
0.000700
0.155822

Estimated Hydrogen Sulfide Emissions at Dairies

AREA2
AREA5
AREA3
AREA1

Component
H2S
H2S
H2S
H2S

3,900
13%
10%
1%
76%

CAS
Number
7783064
7783064
7783064
7783064

Total Increase in Number of Milk Cows, Dry Cows and Heifers
New Freestall (Milk Cows)
Herd Increase at New Freestalls Replacing Heifer Corrals (Milk Cows)
Herd Increase in Existing Corrals (Dry Cows)
New Corrals (Heifers)

Source
AREA2
AREA5
AREA3
AREA1

Toxic
Emissions
Factors
(lb/Head/yr)

Annual
Hourly
Emissions Emissions
(lbs/yr)
(lb/hr)

3.500E-01
177.450
3.500E-01
136.500
3.500E-01
13.650
3.500E-01 1,037.400

0.020257
0.015582
0.001558
0.118425

*To use this spreadsheet, enter the number of head for each cow type under the # of Head column.
The emissions will be automatically calculated.
Increased AREA4, PAREA1, and PAREA2 Dairy Ammonia Emissions

Cow Type
Milk Cows
Dry Cows
Large Heifers (15-24 mo)
Medium Heifers (7-14 mo)
Small Heifers (3-6 mo)
Calves (0-3 mo)
Total for each source

# of Head
1600
55
850
800
750
0

Milking Parlor
304.00
N/A
N/A
N/A
N/A
N/A
304.00

Emissions (lb NH3)
Liquid Manure
Land
Handling
Application
13,120.00
17,584.00
231.00
305.80
1,870.00
2,422.50
1,200.00
1,672.00
900.00
1,200.00
0.00
0.00
17,321.00
23,184.30

*To use this spreadsheet, enter the number of head for each cow type under the # of Head column. The emissions will be automatically calculated.
Pre-Project AREA1 Dairy Ammonia Emissions

Cow Type

# of Head

Milk Cows
Dry Cows
Large Heifers (15-24 mo)
Medium Heifers (7-14 mo)
Small Heifers (3-6 mo)
Calves (0-3 mo)
Total for each source

Emissions (lb NH3)
Solid Manure
Handling
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Cow Housing
0
0
0
0
0
0

Pos-Project AREA1 Dairy Ammonia Emissions

Cow Type
Milk Cows
Dry Cows
Large Heifers (15-24 mo)
Medium Heifers (7-14 mo)
Small Heifers (3-6 mo)
Calves (0-3 mo)
Total for each source

# of Head
0
0
1200
1000
880
0

Emissions (lb NH3)
Solid Manure
Cow Housing
Handling
0.00
0.00
0.00
0.00
16,800.00
420.00
10,000.00
250.00
6,688.00
158.40
0.00
0.00
33,488.00
828.40

Increased AREA1 Dairy Ammonia Emissions

Cow Type
Milk Cows
Dry Cows
Large Heifers (15-24 mo)
Medium Heifers (7-14 mo)
Small Heifers (3-6 mo)
Calves (0-3 mo)
Total for each source

# of Head
0
0
1,200
1,000
880
0

Emissions (lb NH3)
Solid Manure
Handling
0.00
0.00
0.00
0.00
16,800.00
420.00
10,000.00
250.00
6,688.00
158.40
0.00
0.00
33,488.00
828.40

Cow Housing

*To use this spreadsheet, enter the number of head for each cow type under the # of Head column. The emissions will be automatically calculated.
Pre-Project AREA2 Dairy Ammonia Emissions

Cow Type

# of Head

Milk Cows
Dry Cows
Large Heifers (15-24 mo)
Medium Heifers (7-14 mo)
Small Heifers (3-6 mo)
Calves (0-3 mo)
Total for each source

Emissions (lb NH3)
Solid Manure
Handling
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Cow Housing
0
0
0
0
0
0

Post-Project AREA2 Dairy Ammonia Emissions

Cow Type
Milk Cows
Dry Cows
Large Heifers (15-24 mo)
Medium Heifers (7-14 mo)
Small Heifers (3-6 mo)
Calves (0-3 mo)
Total for each source

# of Head
533
0
0
0
0
0

Emissions (lb NH3)
Solid Manure
Cow Housing
Handling
28,408.90
708.89
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
28,408.90
708.89

Increased AREA2 Dairy Ammonia Emissions

Cow Type
Milk Cows
Dry Cows
Large Heifers (15-24 mo)
Medium Heifers (7-14 mo)
Small Heifers (3-6 mo)
Calves (0-3 mo)
Total for each source

# of Head
533
0
0
0
0
0

Emissions (lb NH3)
Solid Manure
Cow Housing
Handling
28,408.90
708.89
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
28,408.90
708.89

*To use this spreadsheet, enter the number of head for each cow type under the # of Head column. The emissions will be automatically calculated.
Pre-Project AREA3 Dairy Ammonia Emissions

Cow Type
Milk Cows
Dry Cows
Large Heifers (15-24 mo)
Medium Heifers (7-14 mo)
Small Heifers (3-6 mo)
Calves (0-3 mo)
Total for each source

# of Head
0
365
0
0
0
0

Emissions (lb NH3)
Solid Manure
Handling
0.00
0.00
9,855.00
244.55
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
9,855.00
244.55

Cow Housing

Post-Project AREA3 Dairy Ammonia Emissions

Cow Type
Milk Cows
Dry Cows
Large Heifers (15-24 mo)
Medium Heifers (7-14 mo)
Small Heifers (3-6 mo)
Calves (0-3 mo)
Total for each source

# of Head
0
420
0
0
0
0

Emissions (lb NH3)
Solid Manure
Cow Housing
Handling
0.00
0.00
11,340.00
281.40
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
11,340.00
281.40

Increased AREA3 Dairy Ammonia Emissions

Cow Type
Milk Cows
Dry Cows
Large Heifers (15-24 mo)
Medium Heifers (7-14 mo)
Small Heifers (3-6 mo)
Calves (0-3 mo)
Total for each source

# of Head
0
55
0
0
0
0

Emissions (lb NH3)
Solid Manure
Cow Housing
Handling
0.00
0.00
1,485.00
36.85
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1,485.00
36.85

*To use this spreadsheet, enter the number of head for each cow type under the # of Head column. The emissions will be automatically calculated.
Pre-Project AREA5 Dairy Ammonia Emissions

Cow Type
Milk Cows
Dry Cows
Large Heifers (15-24 mo)
Medium Heifers (7-14 mo)
Small Heifers (3-6 mo)
Calves (0-3 mo)
Total for each source

# of Head
0
0
350
200
130
0

Emissions (lb NH3)
Solid Manure
Handling
0.00
0.00
0.00
0.00
4,900.00
122.50
2,000.00
50.00
988.00
23.40
0.00
0.00
7,888.00
195.90

Cow Housing

Post-Project AREA5 Dairy Ammonia Emissions

Cow Type
Milk Cows
Dry Cows
Large Heifers (15-24 mo)
Medium Heifers (7-14 mo)
Small Heifers (3-6 mo)
Calves (0-3 mo)
Total for each source

# of Head
1067
0
0
0
0
0

Emissions (lb NH3)
Solid Manure
Cow Housing
Handling
56,871.10
1,419.11
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
56,871.10
1,419.11

Increased AREA5 Dairy Ammonia Emissions

Cow Type
Milk Cows
Dry Cows
Large Heifers (15-24 mo)
Medium Heifers (7-14 mo)
Small Heifers (3-6 mo)
Calves (0-3 mo)
Total for each source

# of Head
1,067
0
-350
-200
-130
0

Emissions (lb NH3)
Solid Manure
Cow Housing
Handling
56,871.10
1,419.11
0.00
0.00
-4,900.00
-122.50
-2,000.00
-50.00
-988.00
-23.40
0.00
0.00
48,983.10
1,223.21

lb/hd-yr Dairy Emissions Factors
Dry Cows

Milk Cows
Uncontrolled

Milking
Parlor
Cow
Housing
Liquid
Manure
Handling

Solid
Manure
Handling

<1000 milk cows

≥1000 milk cows

EF1

EF2

Uncontrolled
<1000 milk cows

≥1000 milk cows

Large Heifers (15 to 24 months)

EF1

EF2

Uncontrolled
<1000 milk cows

≥1000 milk cows

EF1

Medium Heifers (7 to 14 months)
EF2

Uncontrolled
<1000 milk cows

≥1000 milk cows

EF1

Total

0.19

0.19

0.19

0.19

-

-

-

-

-

-

-

-

-

-

-

-

NH3

Total

53.30

53.30

53.30

53.30

27.00

27.00

27.00

27.00

14.00

14.00

14.00

14.00

10.00

10.00

10.00

10.00

Lagoons/Stor
age Ponds

8.20

8.20

8.20

8.20

4.20

4.20

4.20

4.20

2.20

2.20

2.20

2.20

1.50

1.50

1.50

NH3

Uncontrolled
<1000 milk cows

NH3

NH3

Calves (0 - 3 months)

Small Heifers (3 to 6 months)
EF2

≥1000 milk cows

EF1

EF2

Uncontrolled
<1000 milk cows

-

-

-

7.60

7.60

7.60

7.60

1.50

1.20

1.20

1.20

≥1000 milk cows

EF1

EF2

-

-

-

2.20

2.20

2.20

2.20

1.20

0.35

0.35

0.35

0.35

0.37

Liquid
Manure Land
Application

8.90

8.90

8.90

8.90

4.50

4.50

4.50

4.50

2.30

2.30

2.30

2.30

1.70

1.70

1.70

1.70

1.30

1.30

1.30

1.30

0.37

0.37

0.37

Total

17.10

17.10

17.10

17.10

8.70

8.70

8.70

8.70

4.50

4.50

4.50

4.50

3.20

3.20

3.20

3.20

2.50

2.50

2.50

2.50

0.72

0.72

0.72

0.72

Solid Manure
Storage

0.95

0.95

0.95

0.95

0.48

0.48

0.48

0.48

0.25

0.25

0.25

0.25

0.18

0.18

0.18

0.18

0.13

0.13

0.13

0.13

0.04

0.04

0.04

0.04

Separated
Solids Piles

0.38

0.38

0.38

0.38

0.19

0.19

0.19

0.19

0.10

0.10

0.10

0.10

0.07

0.07

0.07

0.07

0.05

0.05

0.05

0.05

0.02

0.02

0.02

0.02

Solid Manure
Land
Application

2.09

2.09

2.09

2.09

1.06

1.06

1.06

1.06

0.55

0.55

0.55

0.55

0.39

0.39

0.39

0.39

0.30

0.30

0.30

0.30

0.09

0.09

0.09

0.09

Total

3.42

3.42

3.42

3.42

1.73

1.73

1.73

1.73

0.90

0.90

0.90

0.90

0.64

0.64

0.64

0.64

0.48

0.48

0.48

0.48

0.15

0.15

0.15

0.15

Pre and Post Project Potential to Emit - PM10
Pre-Project Potential to Emit (PE)
PE1 Control Efficiency

Type of Cow
Milking Cow
Dry Cow
Heifer (15-24 mo)
Heifer (7-14 mo)
Heifer (4-6 mo)
Calf (under 3 mo)
Bulls

PM10 EF
1.37
5.46
10.55
10.55
10.55
1.37
1.37

Exercise
Pens and
Loafing
No Exercise no
Feed Upwind Downwin Weekly
Barn
Bedding
Shades Dusk break d break scraping Sprinkler Hutches Pens

0%
0%
0%
0%
0%
0%
0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0%
0%
0%
0%

0%
0%
0%
0%
0%
0%
0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0%
0%
0%
0%
0%
0%
0%

0%
0%
0%
0%
0%

75%

0%
0%
0%
0%
0%
0%
0%

Total CE

0% 0.0%
0% 0.0%
0% 0.0%
0% 0.0%
0% 0.0%
0% 75.0%
0% 0.0%

Pre-Project Potential to Emit (PE)
Pre-Project PM10 Emissions

Type of Cow
Milking Cow
Dry Cow
Heifer (15-24 mo)
Heifer (7-14 mo)
Heifer (4-6 mo)
Calf (under 3 mo)
Bulls

# of Cows
1,200
365
350
200
130
240
26

x
x
x
x
x
x
x

EF
1.37
5.46
10.55
10.55
10.55
1.37
1.37

x
x
x
x
x
x
x

PE1 for PM10 from the Cow Housing
Permit

CE
0.00
0.00
0.00
0.00
0.00
0.75
0.00

=
=
=
=
=
=
=

Total
Emissions
(lbs/yr)
1644
1993
3693
2110
1372
82
36

lb/yr
lb/day

10,929

= lb/yr÷ (365 day/yr)

29.9

Post-Project Potential to Emit (PE)
Existing Facility ONLY
PE2 Control Efficiency

Type of Cow
Milking Cow
Dry Cow
Heifer (15-24 mo)
Heifer (7-14 mo)
Heifer (4-6 mo)
Calf (under 3 mo)
Bulls

PM10 EF
1.37
5.46
10.55
10.55
10.55
1.37
1.37

Exercise
Pens and
Loafing
No Exercise no
Feed Upwind Downwin Weekly
Barn
Bedding
Shades Dusk break d break scraping Sprinkler Hutches Pens

0% 0.0%
0% 16.7%
0% 8.3% 10%
0% 8.3% 10%
0% 8.3% 10%
0% 0.0%
0% 0.0% 10%

10%
10%
10%
10%
10%
10%
10%

12.5%
12.5%
12.5%
12.5%
12.5%
12.5%
12.5%

0%
0%
0%
0%
0%
0%
0%

50%
50%
50%
0%
0%

95%

0%
0%
0%
0%
0%
0%
0%

Total CE

0% 0.2125
0% 0.344
0% 0.675
0% 0.675
0% 0.675
0% 0.9606
0% 0.2913

Existing Herd #'s ONLY
Post-Project PM10 Emissions

Type of Cow
Milking Cow
Dry Cow
Heifer (15-24 mo)
Heifer (7-14 mo)
Heifer (4-6 mo)
Calf (under 3 mo)
Bulls

# of Cows
1,200
365
350
200
130
85
26

x
x
x
x
x
x
x

EF
1.37
5.46
10.55
10.55
10.55
1.37
1.37

x
x
x
x
x
x
x

PE2 for PM10 from the Cow Housing
Permit

CE
0.213
0.344
0.675
0.675
0.675
0.96
0.291

=
=
=
=
=
=
=

Total
Emissions
(lb/yr)
1295
1307
1200
686
446
5
25

lb/yr
lb/day

4,963

= lb/yr÷ (365 day/yr)

13.6

Expansion ONLY
PE2 Control Efficiency

Type of Cow
Milking Cow
Dry Cow
Heifer (15-24 mo)
Heifer (7-14 mo)
Heifer (4-6 mo)
Calf (under 3 mo)
Bulls

PM10 EF
1.37
5.46
10.55
10.55
10.55
1.37
1.37

Exercise
Pens and
Loafing
No Exercise no
Feed Upwind Downwin Weekly
Barn
Bedding
Shades Dusk break d break scraping Sprinkler Hutches Pens

0% 0.0%
0% 16.7%
0% 8.3% 10%
0% 8.3% 10%
0% 8.3% 10%
0% 0.0%
0% 0.0% 10%

10%
10%
10%
10%
10%
0%
0%

12.5%
12.5%
12.5%
12.5%
12.5%
0.0%
0.0%

0%
0%
0%
0%
0%
0%
0%

50%
50%
50%
0%
0%

Expansion Herd #'s ONLY
Post-Project PM10 Emissions

Type of Cow
Milking Cow

# of Cows

EF

Total
Emissions
(lb/yr)

CE

1726

1,600

x

1.37

x

0.213

=

Dry Cow

55

x

5.46

x

0.344

=

197

Heifer (15-24 mo)

850

x

10.55

x

0.675

=

2914

Heifer (7-14 mo)

800

x

10.55

x

0.675

=

2743

Heifer (4-6 mo)

750

x

10.55

x

0.675

=

2571

0
0

x
x

1.37
1.37

x
x

0.95
0.1

=
=

0
0

Calf (under 3 mo)
Bulls

PE2 for PM10 from the Cow Housing
Permit

lb/yr
lb/day

10,151

= lb/yr÷ (365 day/yr)

27.8

95%

0%
0%
0%
0%
0%
0%
0%

Total CE

0% 0.2125
0% 0.344
0% 0.675
0% 0.675
0% 0.675
0%
0.95
0%
0.1

Total Post-Project Emissions
Total Post-Project PM10 Emissions
Type of Cow
Milking Cow
Dry Cow
Heifer (15-24 mo)
Heifer (7-14 mo)
Heifer (4-6 mo)
Calf (under 3 mo)
Bulls

Existing
1,295
1,307
1,200
686
446
5
25

+
+
+
+
+
+
+

PE2 for PM10 from the Cow
Housing Permit

Expanding
1726
197
2914
2743
2571
0
0

(lbs-PM10/yr)
3021
1504
4114
3428
3017
5
25

lb/yr

15,114

lb/day

41.4

= lb/yr÷ (365 day/yr)

Increase in emissions = Post-Project - Project
Pre-Project = Existing dairy
Post-Project Emissions =
Increase in Emissions

=
=
=
=
=
=
=

10,929 lbs/syr
15,114 lbs/syr
4,186 lbs/yr
11.5
lbs/day

Table 1. Truck Travel Diesel Particulate Matter Increased Emission Estimates
Round Trip
Emission
Distance (mi)
Factor (g/mi)
0.18
0.802

Increase in
Trucks/Year
365

Emissions
Emissions
(lb/yr)
(lb/Max 24-hr)
1.19E-01
3.25E-04

Type of Vehicles
Milk Tankers

Source
SLINE3
42

Commodity Trucks

SLINE2
44

0.40

0.802

104

7.35E-02

7.07E-04

Solid Manure/Other Trucks

SLINE4
38

0.34

0.802

53

3.14E-02

0.00E+00

Notes: Running emission factors for vehicle category "T7 Ag" were obtained from EMFAC2011 for Merced County (2012).
Table 2. Truck Idling Diesel Particulate Matter Increased Emissions
Emission Factor
Minutes
Source
(g/hr-vehicle)
Idling/Truck
Type of Vehicles

Increase in
Trucks/Year

Emissions
(lb/yr)

Emissions
(lb/Max 24-hr)

Milk Trucks
STCK3
7.3564
15
365
1.48E+00
4.05E-03
Commodity Trucks
STCK2
7.3564
15
104
4.22E-01
4.05E-03
Solid Manure/Other Trucks
STCK5
7.3564
15
53
2.15E-01
4.05E-03
Notes: Heavy-heavy duty diesel vehicle idling emission factors were obtained from EMFAC2011 spreadsheet "emfac2011_idling_emission_rates.xlsx" for the San Joaquin Valley

Table 3. Non-Mitigated Tractor Diesel Particulate Matter Increased Emissions
Source
Increase in
(# Volume
HP
Load Factor
Hours/Day
Sources)

Days/Year

Emission
Factor
(g/hp-hr)

Emission Factor
(lb/hr)
Emissions (lb/yr)

Emissions
(lb/Max 24-hr)

Feed Loading Tractor

STCK1

140

0.55

1

365

2.20E-01

6.79E-02

1.36E+01

3.73E-02

Feed Delivery Tractor

SLINE1
118
SLINE1

180

0.55

1

365

1.50E-01

5.95E-02

1.19E+01

3.27E-02

90

0.55

1

365

3.00E-01

5.95E-02

1.19E+01

3.27E-02

Manure Scraping Tractor

AREA1
AREA2

120
120

0.55
0.55

7
1

2
2

1.33E+00
1.33E+00

3.51E-01
3.51E-01

2.70E+00
3.86E-01

0.00E+00
0.00E+00

Manure Loading Tractor

STCK4

120

0.55

0.5

104

1.33E+00

3.51E-01

1.00E+01

9.65E-02

Feed Pushing Tractor

0.55
SLINE1
3.00E-01
5.95E-02
8.51E-01
Bedding Delivery Tractor
90
0.50
52
1.64E-02
Note: Emissions based on EPA Tier certified emissions or CalEEMod Table 3.4 OFFROAD Equipment Emission Factors for Tractors/Loaders/Backhoes for the appropriate engine model
year and HP.
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1 GENERAL INFORMATION
Dunn Environmental, Inc. (DE) on behalf of the Antonio Brasil (Antonio Brasil) Dairy
and Environmental Planning Partners, Inc. has prepared the following Hydrogeologic
Assessment Summary for CEQA. This report documents existing hydrogeologic
conditions at the Antonio Brasil Dairy and assesses potential hydrogeologic impacts
related to the proposed dairy expansion project. DE has prepared this report to comply
with County CEQA requirements and support the Draft Environmental Impact Report
(DEIR) for the proposed expansion project.
The existing Brasil Dairy is located south of Merced, CA at 15373 South Flanagan Road,
Dos Palos in Merced County. Figure 1 provides the Site location. The dairy facility and
application fields lie within Sections 14 and 23 of Township 10 South, Range 13 East of
the Mount Diablo Baseline and Meridian. Per the August 2012 Initial Study/Notice of
Preparation (IS/NOP), four parcels are identified for the solid and liquid manure
application. These Assessor Parcel Numbers (APNs) are as follows: Merced County
APNs 074-170-004 (229 acres, site of active dairy facilities and proposed expansion) and
074-160-048 (26 acres); and Madera County APNs 020-110-002 (87 acres) and 020-140002 (97 acres). A total of 439 acres are devoted to the project. Dairy facilities and field
locations are shown on Figure 2. The proposed expansion would convert 32 acres of
existing crop land to active dairy facilities, for a total of 85 facility acres and 344 cropped
application acres.
This hydrogeologic assessment was completed based on desktop hydrology
information and hydrogeologic data collected during previous subsurface
investigations summarized in the referenced documents: Monitoring Well Installation and
Sampling Plan, dated March 2005 by Jacobsen and Helgoth, and the Hydrogeological
Investigation Report and Environmental Impact Assessment prepared by DE during June
2006 for an earlier iteration of the dairy expansion, and an addendum to the June 2006
document describing the installation of the third monitoring well, prepared by DE
during July 2007. Hydrogeology and water quality results are also detailed below.
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2 PHYSICAL SETTING AND EXISTING CONDITIONS
2.1

EXISTING HERD AND RANCH FEATURES

The IS/NOP, which contains the Project Description, was submitted in August 2012.
The existing herd is approximately 2,485 animals at the dairy with 1,200 milk cows and
1,285 support stock. The proposed expansion will increase herd size to total of 6,385
animals, with approximately 2,800 milk cows and 3,585 support stock. Refer to Section
4 for additional details regarding the existing herd and ranch features as well as details
related to the proposed dairy expansion and hydrologic impacts.
2.2

SURROUNDING LAND USE

There are several off-site single-family residences associated with other agricultural
operations located on parcels to the north, south, east, and west of the project site. There
is one off-site residence located within the windshed of the dairy (defined as an area of
1,320 feet upwind to 2,640 downwind of the periphery of the animal facility). The
closest off-site residence is located approximately 200 feet to the west of active animal
facilities and is currently occupied by the dairy owner. The area land uses are provided
below.
Location
ON SITE

Land Use
Dairy / Agriculture / 2 mobile
homes
SR-152 / Agriculture / 2
Residences
Agriculture / Eastside Bypass
/ 1 Residence

General Plan
Agricultural

Zoning
General Agricultural A-1

Agricultural

General Agricultural A-1

Agricultural (Merced)
Agriculture Exclusive
(Madera)

SOUTH

Agriculture / 1 Residence

Agricultural (Merced)
Agriculture Exclusive
(Madera)

WEST

Agriculture / 1 Residence /
Flanagan Road / Fresno River

Agricultural

General Agricultural A-1
(Merced)
Agriculture, Rural, Exclusive,
40 Acre (Madera)
General Agricultural A-1
(Merced)
Agriculture, Rural, Exclusive,
40 Acre (Madera)
General Agricultural A-1

NORTH
EAST

2.3

PROJECT SETTING AND PHYSIOGRAPHY (PHYSICAL GEOGRAPHY)

The project site is located in the San Joaquin Valley in an active agricultural district. The
topography of the site is nearly flat with surface elevations ranging from 120 to 124 feet
above mean sea level (MSL). Topography slopes to the west and southwest. The
community of El Nido is located approximately five miles to the north-northeast of the
project site (see Figure 1). The Fresno River is located approximately three-quarter miles
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southwest of the facility and the San Joaquin River is located approximately one mile to
the southwest. The Eastside Bypass lies one-half mile to the northeast of the facility.
There are no natural water features or public irrigation facilities on the site. The nearest
natural water feature is the San Joaquin River. Irrigation water for the project site is
obtained from six groundwater irrigation wells. No surface water is used for irrigation
at the site. A ditch system is used to distribute fresh irrigation water and wastewater
(manure) mix to cropped fields. This existing irrigation system would continue to be
used to mix and apply wastewater in the future. Receiving fields have been graded and
developed with tailwater return systems to circulate irrigation water across the project
site.
2.4

GEOLOGY

REGIONAL GEOLOGY
The Antonio Brasil Dairy lies within the Great Central Valley, California. The Central
Valley is composed primarily of alluvial deposits from erosion of the Sierra Nevada
Mountains located to the east and the Coastal Ranges located to the west. In addition to
the alluvial deposits that comprise the majority of the geology within the Central
Valley, lacustrine1 and marsh deposits also exist. Lacustrine deposits are composed of
fine grained material (clay and silt interbedded with sands and conglomerates) and
were formed during a time when lakes and marshes existed within the Valley. Geologic
units located east of the San Joaquin River (the location of the Antonio Brasil Dairy
Expansion project) consist of high amounts of silica, volcanic, and granitic grains, which
reflect its origin from the igneous pluton of the Sierra Nevada Mountains.
The geologic sequence typically found within Merced County, from deepest to most
shallow, is the Basement Complex, Ione Formation, Valley Springs Formation, Mehrten
Formation, and Tulare Formation. The basement complex is the bedrock on which
valley sediments were deposited. The Ione Formation, deltaic in nature, is composed of
claystone and sandstones with a small percentage of conglomerates. The Valley Springs
Formation, alluvial in nature, is composed of rhyolitic sandstones, siltstones, and
claystones. The Mehrten Formation, which is alluvial in nature, is composed of
andesitic conglomerates, sandstones, siltstones, and claystones. The Tulare Formation,
which is lacustrine in nature, is composed of claystone, sandstone and gravels that have
been alternately deposited in oxidizing and reducing environments. Within the Tulare
Formation exists the Corcoran Clay Member, a prominent aquitard that is found
primarily to the east of Los Banos. Lastly, Quaternary river and flood plain deposits,
1

Lacustrine means “of a lake” or “relating to a lake.”
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consisting of clays, silts, sands and gravels, overlie the formations and are considered
the parent material for the majority of soil deposits in the area.
SITE SPECIFIC SOILS AND GEOLOGY
Based on the National Resource Conservation Service Web Soil Survey 2.1, the
predominant soils found at the Antonio Brasil Dairy consist of the Fresno and Pozo soil
associations. The majority of the area of the proposed dairy expansion is located on the
Fresno loam, moderately saline-alkali, 0 to 1 percent slopes (FrA) soil type and the
Traver fine sandy loam, moderately saline-alkali, 0 to 1 percent slopes (ToA). For a
detailed description of soil types and their properties, refer to Appendix A of the DEIR,
Notice of Preparation and Initial Study.
Near surface geology at the project site consists of Modesto Formation alluvial sand and
silt deposits underlain by Tulare Formation clay deposits. Dos Palos Alluvium is
present at surface approximately 0.5 miles to the west of the site.
DWR well logs have been collected for the project and the area within two miles of the
property. These well logs were used to create a southwest-northeast trending cross
section (see Figure 1 for the cross-section locations and Figure 4 for the hydrogeologic
cross section). The cross section indicates that regionally, interbedded clay, sand, and
silt deposits dominate the near surface geology. The borings for monitoring wells MW1 through MW-3 indicate that sand and silts are dominant on site. Boring logs within
two miles of the site indicate that a near-continuous clay bed of approximately 100 feet
in thickness exists at depths generally ranging from 200 to 300 feet bgs, and this clay
layer is considered to be part of the Corcoran Clay.
2.5

HYDROGEOLOGY

REGIONAL HYDROGEOLOGY
Regional groundwater in Merced County is composed of four subbasins: the Turlock,
the Merced, the Chowchilla, and the Delta-Mendota. The project site lies within the
Chowchilla Subbasin, bounded on the north by the Merced Subbasin and on the south
by the Madera Subbasin.
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Each of the subbasins is split into three different water bodies depending upon depth
and geology: an unconfined aquifer, a semi-confined aquifer, and a confined aquifer.
Differentiation between the unconfined, semi-confined, and confined aquifers is due to
existence of the Corcoran Clay within the Tulare Formation, the top of which is believed
to exist at a depth ranging from 50 to over 200 feet bgs within the subbasin.
Groundwater is unconfined or perched above the Corcoran Clay and semi-confined to
confined below the Corcoran Clay.
As referenced below, the regional and site specific groundwater flow directions are
influenced significantly by the groundwater depression near the Chowchilla Gas Field.
Within Merced County, there are localized areas of groundwater overdraft (MAGPI
2008). In 2008, the Merced Area Groundwater Pool Interest (MAGPI) adopted a
Groundwater Management Plan (GMP) for a modified Merced Groundwater Basin
which includes portions of the Chowchilla Subbasin that are within Merced County.
The GMP includes Groundwater Management Elements to mitigate groundwater
overdraft (Element 5), replenish groundwater extracted (Element 6), and conjunctive
use operations (Element 8). The GMP suggests that restrictions on ground pumping to
address overdraft conditions should be implemented as a last resort.
AREA AND SITE SPECIFIC HYDROGEOLOGY
The Antonio Brasil Dairy site lies within the Chowchilla Subbasin. The boring logs for
monitoring wells MW-1 through MW-3 confirm that ground water exists within
interbedded clay and sand units found at depth. The hydrogeologic cross-section (see
Figure 4) shows the extremely variable interbedded nature of the subsurface sediments.
The on-site monitoring wells have been completed within the uppermost portion of the
regional interbedded aquifer system with screens from 58 to 91 feet in depth. Water
supply wells in the area generally have depths of less than 350 feet. However, for the
irrigation well selected for ground water sampling on-site, the well screen depth is
estimated at 120 to 350 feet bgs. Irrigation well T10SR13E-14N1, located within project
site cropland, is 368 feet deep with screens from 324 to 352 feet bgs.
Due to the high percent of clay and silt fines and the low permeable nature of the near
surface sediments, limited perched ground water conditions exist in the deposits at less
than 60 feet bgs. Continuous shallow aquifer conditions exist at depths ranging from 70
to 80 feet bgs.
The DWR groundwater contour map from second quarter 2004 (see Figure 5) indicates
local groundwater flows to the east. Groundwater flow contours have been influenced
by the groundwater depressions near the Chowchilla Gas Field. First quarter 2011
ground water contours are shown on Figure 6. The groundwater contours for first
quarter 2011 are similar to second quarter 2004 in pattern, although the depression at
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the Chowchilla Gas Field is not as pronounced. Ground water elevations for the site
during the third quarter of 2007, shown on Figure 7, confirm that flow across the site is
to the northeast. Note that a contour map was not generated as the wells were not
surveyed at the time of measurement.
Hydrographs for three wells in area were retrieved from the DWR Water Data Library
website. Refer to Figure 1 for the location of these wells and hydrograph labels. Refer
to Figure 8 for a depiction of water levels in feet MSL and as depth to water from
ground surface. The hydrographs indicate that water levels typically ranged from 60 to
100 feet MSL during 1963 to 1984. Water levels then decreased by approximately 20 to
25 feet before rising to near previous levels during the late 90s to the early 2000s. Fewer
data points are available from 2000 to present; however, measurements for hydrographs
2 and 3 indicate that groundwater levels are near 70 to 90 feet MSL.
Area groundwater beneficial use is for domestic and irrigation purposes. Land use in
the surrounding area is mainly agriculture. Several dairies and associated residences
are located in proximity to the Antonio Brasil Dairy. There are two on-site mobile
homes (only one is occupied). Natural gas extraction wells and associated
infrastructure are present approximately 1.5 miles to the east of the site. Two domestic
wells and six irrigation wells exist on-site and are used presently. For the proposed
project, groundwater supplies would be used for irrigation needs.
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2.6

GROUND WATER QUALITY SUMMARY

Analytical data for the irrigation wells provided in the 2009 Nutrient Management Plan
(RMP) indicates nitrogen ranges from 0.01 to 12.4 mg/L. Two of the wells were above
the California Title 22 Primary Maximum Contaminant Limit (MCL) of 10 mg/L.
Analytical sampling was completed on two monitoring wells and one irrigation well
during 2005 as reported in the 2005 Hydrogeologic Investigation for construction of the
original dairy. Sampling events were completed during April of 2005 and October 2005.
Additional water quality data was provided by others for April, September, and
November 2011 for the three monitoring wells. Monitoring well MW-1 has been dry
during some of the sampling events.
Table 1 summarizes monitoring well and irrigation well water quality data for testing
parameters above MCL levels. Nitrate as NO3 values ranged from 40 to 87.7 mg/L for
the monitoring wells and nitrate as NO3 was detected at 55 mg/L for the irrigation well.
TKN was non-detect at the irrigation well and ranged from non-detect to 0.32 mg/L for
the monitoring wells. Electrical conductivity was 3.43 mS/cm for the irrigation well and
ranged from 2.96 to 8.22 mS/cm for the irrigation wells. Chloride ranged from 1,700 to
2,698 mg/L for the irrigation and monitoring wells.
Nitrate as NO3 was above the MCL of 45 for the sampling points during each sampling
event except for monitoring well MW-1 during October 2005. Chloride and EC
exceeded the respective secondary MCLs for the sampling points during each sampling
event. A secondary MCL exceedance for iron was detected at each monitoring well. A
secondary pH exceedance was detected at monitoring well MW-2 during October 2005.
Water quality is variable and may be influenced by seasonal fluctuations. Nitrate as
NO3 trends upward at monitoring well MW-1 and is variable at monitoring wells MW-2
and MW-3. Similarly erratic trends are present for parameters TDS, chloride, and
sodium.
Based upon the initial sampling rounds presented in the 2005 Hydrogeologic
Investigation, the water quality for the site has been typed as a calcium-chloride water
with calcium concentrations ranging up to 730 mg/l and chloride ranging up to 2,100
mg/l. Note that parameters have some variations between sampling events and
nitrogen, chloride, and TDS are elevated.
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Table 1
Historical Water Quality
Antonio Brasil Dairy
Parameter
Unit
MCL*

Ammonia Nitrate
Bicarb. Carb.
TKN
as N
as NO3
Alk.
Alk.
mg/L

Cl

Total
SO4
P

TDS

Fe

Ca

Mg

K

Na

B

Mn

EC

pH

mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mS/cm

-

45

-

-

-

250

-

250

500

0.3

-

-

-

-

27

4,400

-

680

140

6.6

360

1

0.05

0.9

6.58.5*

-

-

2.96

7.23

MW-1

10/26/2005

<0.1

40

0.32

220

<5

2,000 0.12

MW-1

4/14/2011

<0.50

83.7

-

202

<2

2,200 0.468 52.3 4,370 0.25

679

130

3.01

309

0.048 <0.2

7.05

7.0

MW-1

11/15/2011

<0.50

86.4

-

168

<2.0 2,150 0.393 59.2 5,520 0.588

683

130

3.88

335

0.55 <0.10

7.37

7.2

MW-2

4/29/2005

<1.0

57

<1.0

240

<1

2,100 0.21

30

4,800 <0.02

710

140

9

360

MW-2 - dup 4/29/2005

<0.1

58

0.2

240

<5

2,000 <0.05

30

4,400 <0.02

710

140

9

360

-

-

3.98
-

6.68
-

MW-2

10/26/2005

<0.1

53

0.2

230

<5

2,100 <0.05

35

7,100

730

150

3

370

-

-

3.64

6.40

MW-2

4/14/2011

<0.50

57.6

-

244

<2

2,180 0.584 21.2 4,480 <0.2

674

137

1.7

315

0.045 <0.2

7.23

6.9

MW-2

9/21/2011

<0.50

72.1

-

174

<2.0 2,259 0.694 32.4 6,850 <0.10

730

148

2.96

360

0.051 <0.10

6.86

6.8

MW-2

9/21/2011

-

87.7

-

-

-

-

-

-

-

-

MW-2

11/15/2011

<0.50

49.1

-

196

<2.0 2,090 0.352 27.1 5,540 0.909

660

133

2.85

394

0.053 <0.10

7.46

7.1

MW-3

4/14/2011

<0.50

74.8

-

194

2,400 0.466 33.5 4,620 0.332

719

137

2.09

381

0.065 <0.2

7.45

6.7

MW-3

9/21/2011

<0.50

49.8

-

162

<2.0 2,698 0.788 29.6 7,960 <0.10

842

156

3.22

488

0.06 <0.10

8.02

6.75

MW-3

9/21/2011

-

64.2

-

-

-

-

-

-

-

-

MW-3

11/15/2011

<0.50

60.5

-

224

785

141

2.81

414

8.22

7.1

Irr. Well

4/29/2005

<1.0

55

<1.0

190

580

110

19

350

3.43

6.85

<2
-

-

-

-

-

-

-

-

-

-

-

-

<2.0 2,430 0.434 32.9 6,080 <0.20
<1

1,700 0.31

28

4,000 <0.02

-

-

-

-

0.68 <0.10
-

-

Notes: “-“ - not analyzed. *MCL - Maximum Contaminant Limit. MCLs on this table are California EPA Secondary MCLs except as noted nitrate as NO3 is a CA primary MCL, B is a CA action level, and pH is an EPA secondary MCL.
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2.7

IMPAIRED SURFACE WATERS

The Central Valley Regional Water Quality Control Board (CVRWQCB) maintains and
updates the impaired water bodies list for Central Valley. This list is required by the
Clean Water Act Section 303(d) list and 305(b) report. The CVRWQCB requires that
Total Maximum Daily Load (TMDL) goals are used to address long-term impairments
to surface waters.
The San Joaquin River is located approximately 0.7 miles southwest of the project site.
The San Joaquin River is listed as impaired under Section 303(d). The affected segment
stretches 88 miles from Bear Creek to Mendota Pool along the San Joaquin River. The
segment is impaired for the pollutants/stressors of boron, chlorpyrifos, DDT, diazinon,
electrical conductance (E.C.), Group A Pesticides and unknown toxicity - the likely
source of pollutants is agriculture. Bear Creek is located approximately 17 miles to the
north of the Antonio Brasil Dairy and Mendota Pool is located approximately 21.5 miles
to the south. Bear Creek is listed as impaired under Section 303(d). The segment is
impaired for the pollutants/stressors E. coli and unknown toxicity, and the sources are
unknown. Ash Slough, located approximately 1.5 miles to the south of the site, is also
listed as impaired under Section 303(d). The slough is impaired for chlorpyrifos.
TMDLs for boron and electrical conductivity have not been established for the Bear
Creek to Mendota Pool segment of the San Joaquin River. TMDLs for these parameters
are to be established in 2021. TMDL completion dates for DDT and Group A Pesticides
are 2011 and 2019 for unknown toxicity. The CVRWQCB adopted Amendments to the
Water Quality Control Plan for the Sacramento River and San Joaquin River Basins for the
Control of Salt and Boron Discharges into the Lower San Joaquin River in September 2004.
Discharges off site would have to comply with discharge limits outlined in the Basin
Plan. With the existing tailwater system, no known discharges have occurred.
2.8

FLOODING

The Flood Insurance Rate Maps (FIRM) from the Federal Emergency Management
Agency (FEMA) show that the dairy site is located within Zone A (FEMA 2008). The
application area is also located in flood Zone A (based on FIRM 1987 maps for Madera
County). Areas within the FEMA designation Zone A are defined as an area that would
be inundated by a 100-year flood, but where no base flood elevations have been
established. Mandatory flood insurance purchase requirements and floodplain
management standards would apply.
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3 REGULATORY BACKGROUND
3.1

FEDERAL LAWS AND REGULATIONS

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY CLEAN WATER ACT
Federal, state, and local regulations have been implemented to protect the quality of
surface water and groundwater resources. The primary federal laws for protection of
water quality are the Clean Water Act (CWA) and the Safe Drinking Water Act
(SDWA). Federal and state regulations based on this underlying legislation range from
establishing maximum contaminant levels to setting anti-degradation policies.
The primary regulatory program for implementing water quality standards is the
federal National Pollutant Discharge Elimination System (NPDES) Program. The United
States Environmental Protection Agency (EPA) has delegated NPDES enforcement and
administration to the State of California. Under the Federal Concentrated Animal
Feeding Operations (CAFO) program, owners and operators (“dischargers”) of dairies
are required to apply for and receive an NPDES permit if the dairy is a Large CAFO2
and discharges or proposes to discharge pollutants to the waters of the Unites States.
The CVRWQCB administers the federal NPDES program in the Central Valley. The
CVRWQCB adopted the General Waste Discharge Requirements and General NPDES
Permit for Existing Milk Cow Dairy Concentrated Animal Feeding Operations within
the Central Valley Region, Board Order No. R5-2010-0118, NPDES No. CAG 015001
(CAFO Order) on December 10, 2010. The CAFO Order was written to follow the
format of the General Order for Existing Milk Cow Dairies and Individual Waste
Discharge Requirements (WDR) (discussed under California Laws and Regulations,
NPDES Program and the General Order for Existing Milk Cow Dairies and Individual
Waste Discharge Requirements below), as closely as possible, while incorporating
requirements of the Federal CAFO rule. The CAFO Order will serve as a NPDES permit
for those existing milk cow dairies that are classified as CAFOs.
FEDERAL EMERGENCY MANAGEMENT AGENCY
The Federal Emergency Management Agency (FEMA) is the federal agency that
oversees floodplains and manages the National Flood Insurance Program (NFIP),
adopted under the National Flood Insurance Act of 1968. FEMA’s regulations establish
requirements for floodplain management. FEMA prepares Flood Insurance Rate Maps
2

A large CAFO is defined has having 700 or more mature dairy cattle. Medium and small CAFOs
that propose to discharge must also apply for and receive a permit under the NPDES program.
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denoting the regulatory floodplain to assist communities such as Merced County with
land use and floodplain management decisions in order to meet the requirements of the
NFIP.
3.2

CALIFORNIA LAWS AND REGULATIONS

California’s primary water law is the Porter-Cologne Water Quality Control Act (Porter
Cologne). The regulations that implement Porter Cologne are contained in the
California Code of Regulations (CCR). The water quality control programs, plans, and
policies that affect the operations of animal confinement facilities include the NPDES
program, regional water quality control plans, storm water protection plans, and the
Total Maximum Daily Load (TMDL) program.
NPDES PROGRAM AND THE GENERAL ORDER FOR EXISTING MILK COW
DAIRIES AND INDIVIDUAL WASTE DISCHARGE REQUIREMENTS
In general, the Waste Discharge Requirements (WDR) Program regulates point
discharges that are exempt pursuant to Subsection 20090 of Title 27 and not subject to
the Federal Water Pollution Control Act. In California, the permitting authorities for
WDRs are the RWQCBs. The CVRWQCB has jurisdiction over the project site. In May
2007, the CVRWQCB adopted Waste Discharge Requirements General Order R5-20070035 for Existing Milk Cow Dairies. The General Order implements the State laws and
regulations relevant to confined animal facilities. The General Order is not a NPDES
Permit and does not authorize discharges of pollutants to surface water that are subject
to NPDES permit requirements of the Clean Water Act. The General Order serves as
general WDRs for discharges of waste from existing milk cow dairies and is intended to
be compatible with the EPA’s regulations for CAFOs discussed above. Under the
General Order Waste Discharge Permit Program, Animal Feeding Operations are
prohibited from discharging waste into surface water or into groundwater that is
directly connected to surface water.
The General Order only applies to owners and operators of existing milk cow dairies
(dischargers) in the Central Valley Region. For the purposes of the General Order,
existing milk cow dairies are those that were operating as of October 17, 2005 and filed
a Report of Waste Discharge (ROWD). Dairies that did not file a 2005 ROWD, new
dairies, and existing dairies expanding the mature cow number established under the
2005 ROWD by greater than 15 percent are not covered under by the General Order and
would be required to obtain coverage under Individual WDRs. All dairies covered
under the General Order are required to:


Comply with all provisions of the General Order,



Submit a Waste Management Plan (WMP) for the production area,
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Develop and implement a Nutrient Management Plan (NMP) for all land
application areas,



Monitor wastewater, soil, crops, manure, surface water discharges, and storm
water discharges,



Monitor surface water and groundwater,



Keep records for the production and land application areas, and



Submit annual monitoring reports.

The NMP/WMP describes the regulatory requirements for the facility, and together they
serve as the primary tool to prevent groundwater contamination and poor operations.
The General Order establishes a schedule for dischargers to develop and implement
their WMP and NMP, and requires them to make facility modifications as necessary to
protect surface water, improve storage capacity, and improve the facility’s nitrogen
balance before all infrastructure changes are completed. In addition, Best Management
Practices (BMP) intended to minimize surface water discharges and subsurface
discharges at dairies are required. The General Order also requires each dairy to have
fully implemented a Waste Management Plan and a Nutrient Management Plan as of
the date of this EIR. In compliance with the requirements of the CVRWQCB, the
proponents of the Antonio Brasil Dairy Expansion have completed the required
components of the WMP and NMP of the General Order.
The General Order includes a provision that requires compliance with Monitoring and
Reporting Program No. R5-2007-0035. The Monitoring and Reporting Program (MRP)
of the General Order has been modified to meet the requirements of the Federal CAFO
program. The Revised General Order MRP was adopted in February 2011. Based on an
evaluation of the threat to water quality at each dairy, the CVRWQCB may require the
installation of monitoring wells (or additional wells) to comply with the General Order
MRP. The Monitoring and Reporting Program requires:


Periodic inspections of the production area and land application areas,



Monitoring of manure, process wastewater, crops, and soil,



Recording of operation and maintenance activities,



Groundwater monitoring,



Storm water monitoring,



Monitoring of surface water and discharges to surface water,



Annual reporting,



Annual reporting of groundwater monitoring,



Annual storm water reporting,



Noncompliance reporting, and
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Discharge reporting.

The General Order and Individual WDRs also established the ability for individual
dairies to participate in a Groundwater Representative Monitoring Program (RMP) as
an alternative to an individual requirement for groundwater monitoring. Each dairy
must notify the CVRWQCB about its decision to join the RMP. Dairies that do not notify
the CVRWQCB or do not intend to join an RMP will be held to individual monitoring
requirements set forth in the regulations. The Antonio Brasil Dairy has not elected to
join an RMP at this time and has been treated as an individual discharger with an
individual WDR with a separate ground water monitoring system.
The Representative Monitoring Program (RMP) establishes a regional monitoring plan
for the member dairies of the Central Valley Dairy Representative Monitoring Program
(Dairy Cares). The RMP has been developed in accordance with General Order
requirements and with review by the CVRWQCB. Installation and planning work is
being completed by Luhdorff & Scalmanini Consulting Engineers. The regional
monitoring network is established by installing individual monitoring well networks at
dairies with hydrogeologic and land use characteristics typical of the area.
Groundwater monitoring results for these dairies is then extrapolated to other member
dairies of the RMP, theoretically removing the need to install monitoring well networks
on an individual basis. Phase I of the RMP was completed during 2011 and consisted of
installing monitoring well networks at 18 dairies within the Highway 99 and Interstate
5 corridor of Stanislaus and Merced County. The Phase II workplan proposes further
monitoring networks in San Joaquin, Fresno, Kings, and Tulare counties, and has
completed the public review process as of July 2012. Monitoring efforts of 42 newly
selected dairies will begin in early 2013.
Based on the success of the RMP program and based on the program need, the Antonio
Brasil Dairy existing monitoring system may wish to be considered part of the program.
If the monitoring well network is integrated into the RMP program, the Antonio Brasil
Dairy will be eligible for free monitoring service under the RMP.
In accordance with Provision 29 of the General Order, all dairies must be in compliance
with Title 27. As explained in the General Order Information Sheet, the Title 27 design
standards for ponds have been determined to not be protective of groundwater quality,
and there are technologies available which can provide greater groundwater protection.
Because Section 13360 of the California Water Code (CWC) requires that WDRs not
specify the design, location, type of construction, or particular manner in which
compliance may be had with the requirements, the General Order cannot specify any
particular pond design. However, the General Order establishes performance standards
for new wastewater ponds that are more stringent than Title 27 in order to provide
increased groundwater protection.
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The existing Antonio Brasil Dairy is currently regulated under an individual WDR that
is similar to the Waste Discharge Requirements General Order No. R5-2007-0035 for
Existing Milk Cow Dairies. The dairy is currently permitted for a maximum of 1,400
milking plus dry cow as established by the WDRs, plus up to a 15 percent increase
(1,610 milking and dry cows) as allowed by the CVRWQCB. As indicated in the NOP,
the dairy currently has 1,565 milking and dry cows. Since the proposed expansion
would increase the mature cow number established under the WDR by greater than 15
percent, the proposed expansion would require a new individual WDR. Significant
operational and reporting requirements will be required as part of the individual WDR
process. Nutrient management practices required by the individual WDR will continue
as follows:


Groundwater monitoring,



Wastewater sampling and application monitoring,



Irrigation application monitoring,



Facility and land application visual inspections,



Crop nitrogen/phosphorus uptake monitoring, and



Field specific nutrient budgeting.

In a decision of potential significance to the dairy industry, a Court of Appeals in
Sacramento recently (November 2012) found that the General Order violates the
SWRCB antidegradation policy (Resolution No. 68-16). An environmental group
arguing that the poor drinking water quality in the Central Valley is due to waste
discharge from dairy farms challenged the General Order. The court found that the
General Order’s monitoring system of taking samples from domestic and agricultural
supply wells is insufficient to detect groundwater degradation in a timely manner, and
that the General Order contains no remediation measures in the event groundwater
monitoring determines that degradation has occurred. The case has been sent back to
the Superior Court with direction to order the RWQCB to comply with the
antidegradation policy, which will likely require revisions to the General Order.
REGIONAL WATER QUALITY CONTROL PLAN
Individual CVRWQCBs regulate animal confinement facilities, including dairies and
other types of facilities, by developing and enforcing a Basin Plan that identifies
beneficial uses of waters in the region and establishes policies to protect those uses.
Agriculture and dairies are designated as beneficial uses of water resources in the Basin
Plan.
The RWQCB regulates dairies under the provisions of Article 1, Subchapter 2, Chapter
7, Division 2, Title 27 of the California Code of Regulations and the Porter Cologne
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Water Quality Control Act. The Basin Plan for the Sacramento-San Joaquin Valley
(Basin Plan) developed by the Central Valley RWQCB generally regulates agriculture
practices.
One mechanism used to protect water quality is for RWQCBs to issue WDRs that
specify waste management practices and impose reporting requirements as discussed in
herein. The CVRWQCB regulates some animal confinement facilities under individual
WDRs depending upon site-specific conditions and regulatory assessment, as described
above. Planning documents related to these permits include a Nutrient Management
Plan and Waste Management Plan (see DEIR Appendix J, Dairy Facility Nutrient
Management Plan Report and Waste Management Plan Report).
NUTRIENT MANAGEMENT PLAN AND WASTE MANAGEMENT PLAN
The NMP/WMP planning process is used to implement best management practices for
dairies. The NMP/WMP are planning documents used to describe facility operations,
develop wastewater disposal options, and outline mitigation measures for each dairy.
These documents are required to be revised as appropriate for the operation. Specific
elements related to the number and type of animals dictate the size of a facility,
fresh/flush water needs, and wastewater generation. Nitrogen and salt balance
calculations based on the herd description, housing requirements (i.e. flush freestalls or
dry lots), acreage available for land application, and crop nutrient removal rates are
made to determine the nitrogen and salt uptake for the proposed cropping pattern. Onsite wastewater plans, storage elements, and storm water planning may be modified
based on the calculations contained in the NMP/WMP.
As mandated by the ACO, a NMP/WMP in place of a CNMP for the Antonio Brasil
Dairy Expansion facility has been prepared pursuant to the requirements of the
CVRWQCB (see Appendix J). The NMP and WMP for the proposed dairy expansion,
both dated June 2011, have been used for the evaluation in this EIR. To establish a
baseline, the NMP and WMP dated May 2011 and June 2010, respectively, were used to
represent existing conditions for this EIR.
The CVRWQCB performed two inspections of the Antonio Brasil Dairy dated January
16, 2011 and September 8, 2011. The CVRWQCB concluded that overall conditions at
the facility were good except for a Notice of Violation (NOV) regarding an irrigation
well setback and a cracked well pad. These issues were addressed and the NOV was
resolved on a letter dated October 6, 2011. Other inspections were completed by the
County.
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3.3

TMDL AND IMPACTED WATERWAYS NEAR THE PROJECT SITE

Under Section 303(d) of the CWA, states are required to identify and list water bodies
that do not meet applicable water quality standards. Such water bodies receive a
ranking for the establishment of Total Maximum Daily Loads for all listed water quality
limited segments. States are required to establish a TMDL for these water bodies that
will lead to achieving the applicable water quality standards, and to allocate the TMDL
among all contributing sources. The assessment of sources may indicate that a water
body is impaired because of nutrient or pathogen problems attributable to animal
manure or wastewater, or that a watershed has more manure generated than there is
land available for application. The TMDLs will be implemented through NPDES
permits, nonpoint source control programs, and other local and state requirements.
Refer to Section 2.7 for a description of impaired surface waters near the expansion
project.
3.4

IRRIGATED LANDS REGULATORY PROGRAM

A range of pollutants can be found in runoff from irrigated lands, such as pesticides,
fertilizers, salts, pathogens, and sediment. The Irrigated Lands Regulatory Program
(ILRP) of the CVRWQCB regulates discharges from irrigated agricultural lands. Its
purpose is to prevent agricultural discharges from impairing the surface waters that
receive the discharges. To protect these waters, RWQCBs have issued conditional
waivers of WDRs to growers that contain conditions requiring water quality monitoring
of receiving waters and corrective actions when impairments are found. The
development of the Long-term Irrigated Lands Regulatory Program General Orders,
which will protect both surface water and groundwater, are underway, with a
November 2012 RWQCB approval of the East San Joaquin River Watershed General
Order (Order R5-2012-0116). In December, the Draft WDRs for Individual Growers
were issued for the facilities that are not able to meet the requirements of the General
Order.
In implementing the ILRP, the CVRWQCB has allowed growers to combine resources
by forming water quality coalitions. The coalition groups work directly with their
member growers to assist in complying with CVRWQCB requirements by conducting
surface water monitoring and preparing regional plans to address water quality
problems. Of the estimated 35,000 growers in the Central Valley, there are about 25,000
landowners/operators who are part of one of eight water quality coalition groups. If
growers do not obtain regulatory coverage with payment of a membership fee for their
waste discharges as a part of a Coalition Group, they must file a ROWD and filing fee
with the CVRWQCB to obtain a grower-specific permit. The Conditional Waiver
requires that coalition groups comply with General Order WDRs, implement
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Monitoring and Reporting Program plans, and submit periodic monitoring reports and
monitoring data. When there have been two or more exceedances of the same pollutant
at the same site within a three-year period, Management Plans must be prepared and
implemented.
There is significant overlap between the ILRP and the Dairy Programs with regard to
regulatory requirements, monitoring, and best management practices. The Antonio
Brasil Dairy is a “no surface water discharge site,” and it is not anticipated or likely to
be regulated under the ILRP program. If site conditions change (i.e. the Dairy Program
regulations no longer apply) and regulatory assessment warrants action under the
ILRP, the Antonio Brasil Dairy could participate in the East San Joaquin Water Quality
Coalition by paying a membership fee. This Coalition represents all member
dischargers as the monitoring and reporting entity for the Coalition specific WDR/MRP.
The coalition facilitates compliance efforts.
3.5

CALIFORNIA DEPARTMENT OF WATER RESOURCES

The California Department of Water Resources (DWR) Division of Floodplain
Management constructs and operates regional scale flood protection systems in
partnership with federal and local agencies, and provides technical, financial, and
emergency response assistance related to flooding. The DWR has prepared nonregulatory Best Available Maps (BAM) showing 100-, 200-, and 500-year floodplains
using data compiled from various sources intended to support community-based
planning and flood risk management. The 100-year areas are similar to those of FEMA,
with some additional areas and localized differences
3.6

MERCED COUNTY

ANIMAL CONFINEMENT ORDINANCE
The Merced County Animal Confinement Ordinance (ACO) regulates the design,
construction, and operation of animal confinement facilities within the county. Because
the ACO is regulatory rather than permissive, all existing and proposed animal
confinement facilities within the county are required to comply with the terms of the
ACO, including the proposed Antonio Brasil Dairy Expansion project. The Merced
County ACO is included as a section of Title 18 Zoning of the Merced County Code.
Merced County regulations under the ACO maintain water quality standards that are
consistent with the CVRWQCB Basin Plan. The Merced County ACO addresses
potential impacts to water quality primarily through preparation and implementation
of a CNMP. If a site-specific CNMP is followed and if best management practices are
used, nitrogen loading and salt loading to groundwater will be minimized. Since
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adoption of the ACO, the CVRWQCB has required the preparation of a NMP and WMP
as described above, which would serve in place of the CNMP as allowed by County
Code Chapter 18.48.055 K.
The Merced County ACO contains additional provisions to protect water quality. For
example, Chapters 18.48.050 E and I of the ACO require that all wastewater or storm
water that has come into contact with manure be maintained on the project site, or
applied to other sites only upon written approval of the landowner. Chapter 18.48.050 J
requires that off-site property owners accepting wastewater (liquid manure) complete
written agreements to accept responsibility for proper land application. Chapter
18.48.050 G requires notification of Merced County Division of Environmental Health
(DEH) for any off-site discharge of wastewater. Chapter 18.48.050 BB requires
application of manure at agronomic rates. For the permanent closure of an animal
confinement facility, Chapter 18.48.050 R requires DEH to review and approve specific
collection of soil samples from underneath existing ponds to be abandoned after liquid
and solids have been removed. Chapter 18.48.060 contains guidelines for new or
modified retention ponds and settling basins. Permits must be obtained from DEH prior
to construction and an inspection must be performed prior to use of a newly
constructed pond or basin. Portions of the ACO that specifically apply to protection of
water quality include: Chapters 10.48.050 D, E, F, G, H, J, K, M, N, O, P, Q, R, T, V, Z,
AA, BB, CC, DD, EE, II, JJ, KK, LL, MM, NN, QQ; 18.48.055 A, B, C, D, E, F, H, K; and
18.48.060 A, D, E, G, H, I, K, L, M, P, Q, S, and T (see the DEIR for the full text of the
ACO).
To address potential impacts to water resources, the EIR prepared for the ACO contains
mitigation measures to be implemented during environmental review of animal
confinement facility projects such as the proposed project. Mitigation measures adopted
as policy in the EIR for the ACO include:


Measures to reduce groundwater contamination; and,



Measures to reduce the risk of contamination of surface waters during flood
events.

These mitigation measures as contained in the EIR for the ACO are incorporated as
study protocols for this EIR and serve as the basis for mitigation measures identified in
this document.
MERCED COUNTY WELL ORDINANCE
The Merced County Code Chapter 9.28, Wells contains Water Well Standards (Chapter
9.28.060) that would minimize the potential for contaminated water to enter the well
and contaminate ground water. The standards include well setback distances from
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potential sources of contamination and pollution, and standards for construction as set
forth below:
Merced County Code, Chapter 9.28.060 - Water Well Standards
C.

Well Construction
1.

Well location. All wells shall be so constructed as to prevent the
entrance of surface water and contaminated ground water into the well
or into the producing aquifer, and shall be separated a safe distance
from potential sources of contamination and pollution. The following
minimum horizontal distances shall be maintained for all wells
furnishing potable water for human consumption:
Minimum Well Distance from:
Septic tank or sewer line
Leach line or disposal field
Seepage pit or cesspool
Elevated sewage disposal field
Areas of intense animal
confinement
Agricultural wells
Unlined canals, surface water
course, or drainage retention ponds

3.

Domestic Well
50 feet
100 feet
150 feet
150 feet

Public Well
100 feet
100 feet
150 feet
150 feet

100 feet

100 feet

300 feet

300 feet

100 feet

100 feet

Casing perforations. All wells supplying water for human
consumption shall be constructed with a fifty (50) foot minimum
continuous, unperforated casing, except in areas where the only
potable water is at a depth of less than fifty (50) feet. In such instances,
the depth to the first perforations in the well may be reduced to less
than fifty (50) feet below ground surface if prior approval is granted by
the Health Officer. In no case shall the depth of the annular seal or the
depth of the first perforations be reduced to less than twenty (20) feet
below ground surface.
a.

Corcoran clay. All wells penetrating Corcoran clay shall be
constructed in a manner such as to prevent the intermixing of
waters above and below the Corcoran clay layer. There shall be
no perforations above and below the Corcoran clay layer in the
same casing.
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4.

Gravel packing. In gravel packed wells that furnish water for human
consumption, the gravel packing shall not extend above fifty (50) feet
below ground surface, except in areas where the only potable water is
at a depth of less than fifty (50) feet. In such instances, the gravel
packing shall not extend more than five (5) feet above the first
perforations.

5.

Well seals. All wells shall have a sanitary seal, surface seal and an
annular seal. An access opening in the well cap, well casing, or pump
base for the purpose of disinfecting the well or measuring the water
level shall be protected with a threaded, watertight plug or cap. Wells
requiring air vents shall be installed in an approved manner.
a.

Annular seal. On all wells the annular space between the well
casing and the wall of the drilled hole shall be effectively sealed
with cement grout or other approved sealant material to protect
against contamination or pollution by surface or shallow
subsurface waters. The annular seal shall begin no more than
twenty (20) feet above the most shallow perforation. The
following minimum annular seal depths shall be required.
Type of Well
Domestic wells
Public wells
Dairy wells
Industrial wells
Agricultural wells
Cathodic protection wells
Observation and monitoring wells

Depth of Annular Seal Below
Ground Surface
50 feet
50 feet
50 feet
50 feet
50 feet
20 feet
20 feet

MERCED COUNTY GENERAL PLAN
The Open Space/Conservation Element and the Safety Element of the Merced County
General Plan contain goals, objectives, and policies pertaining to protection of water
resources and flood control in Merced County. Those goals, objectives, and policies that
are relevant to the project area are presented below:
OPEN SPACE / CONSERVATION ELEMENT
Objective 4.A.:
People and structures in areas subject to flood
hazards are protected.
Policies:
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1.

Information provided by the Federal Emergency Management
Agency shall be used to identify areas subject to 100-year frequency
floods.

2.

All habitable and most accessory structures constructed within areas
subject to 100-year frequency floods, or in other identified flood
hazard areas, shall include appropriate flood proofing measures
and/or elevation above the base flood level.

3.

Within areas subject to 100-year frequency floods, all development
shall be done in a manner that will not cause floodwaters to be
diverted onto adjacent property or increase flood hazards to property
located elsewhere.

SAFETY ELEMENT
Objective 2.B:

Surface and ground water resources are protected
from contamination, evaporation and inefficient use.

Policies:
5.
Ensure that land uses and development on or near water resources
will not impair the quality or productive capacity of these resources.
6.

Methods to prevent the depletion of ground water resources and
promote the conservation and reuse of water should be encouraged.

8.

Wastewater disposal facilities that are determined to have the
potential to contaminate the ground water or surface water, on either
a site-specific or cumulative basis shall not be approved by the
County.

9.

In areas identified as having high ground water and drainage
problems, the development of intensive agricultural processing
activities which have heavy wastewater discharge characteristics
should be avoided.

These goals and policies were considered in the evaluation of the proposed project and
the formulation of appropriate mitigation measures below. A more detailed discussion
of the relevance of these goals and policies to the proposed project is located in Tables
withing the DEIR Land Use Compatibility Chapter.
MERCED COUNTY ZONING CODE
Merced County is responsible for implementing FEMA floodplain management
regulations. The Zoning Code Section 18.34.050, Provisions for Flood Hazard Reduction
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(Flood Ordinance) contains specific requirements limiting and discouraging
development in various flood zones, as designated on FIRMs. The County’s Flood
Ordinance defines areas of special flood hazard as Zones A, AO, AE, or AH. For areas
in a special flood hazard zone, no development may occur on the site until all of the
relevant requirements of the Flood Ordinance have been satisfied. These requirements
as set forth in Section 18.34.050 of the Zoning Code include construction standards for
both occupied and non-occupied structures, utilities, mobile homes, and for nonresidential structures. These standards include anchoring structures to prevent
flotation, collapse or movement, raising structures above the base flood elevation or
otherwise flood proofing them, constructing adequate drainage paths around structures
to guide floodwaters around and away from proposed structures, providing a
determination of the base flood elevation as determined by a licensed engineer, and
drafting all subdivision plans so that they identify the flood hazard area and elevation
of the base flood, and provide the elevation of proposed structures and pads.
REGULATORY COMPLIANCE AUDIT
On April 18, 2012, the Merced County Division of Environmental Health (DEH)
performed a regulatory compliance audit of the Antonio Brasil Dairy at the request of
the Planning and Community Development Department as part of the CUP evaluation
process. The dairy inspection evaluated the facility for compliance with the Merced
County Animal Confinement Ordinance (ACO) (Merced County Code Chapter 18.48).
DEH concluded that overall conditions at the facility were good, with some minor noncompliance issues detailed in a staff report submitted to the project applicant and the
Planning and Community Development Department. The project NMP and WMP were
modified to respond to DEH comments, and DEH will conduct a follow-up inspection
to confirm operational compliance with the requirements of the ACO. The updates to
the NMP and WMP do not alter or affect the data presented in this document.
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4 EXISTING AND PROPOSED DAIRY CONDITIONS
4.1

EXISTING AND PROPOSED PROJECT OPERATIONS AND NMP & WMP
SUMMARY

The project applicant has prepared a NMP/WMP as required by the CVRWQCB
General Order for Milk Cow Dairies. A professional engineer registered in the State of
California and a Certified Crop Advisor completed the required elements of the
NMP/WMP. The NMP and WMP for the existing dairy operations dated May 2011 and
June 2010, respectively, were used to establish a baseline for existing conditions. Table 2
lists animal numbers used to generate the loading estimates below. Note that existing
and proposed animal count numbers presented in the NMP/WMP differ from the
Notice of Preparation and Chapter 3 animal count numbers by approximately 2 to 15
percent, based on whether existing or maximum animal count numbers are used.
Maximum animal count numbers presented in the NMP/WMP are within 2 to 7 percent
of the Notice of Preparation numbers; based on this small difference, adjustments were
not made to the values presented in the NMP/WMP.
Table 2

Existing and Proposed Herd at the Antonio Brasil Dairy
Source

Existing

Proposed
Change

Notice of
Preparation,
August 2012
Notice of
Preparation,
August 2012

Milk
Cows

Dry
Cows

Bred
Heifers
(15-24
mo.)

Heifers
(7-14
mo.)

Calves
(4-6
mo.)

Calves
(0-3
mo.)

Total
Animals

1,200

365

350

200

130

240

2,485

2,800

420

1,200

1,000

880

85

6,385

1,600

55

850

800

750

-155

4,035

The existing facility consists of cattle pens, shades, and feed stanchions. Animal wastes
from feed alleys and other concrete-surfaced areas are flushed to an on-site waste
management system that consists of a treatment pond and wastewater storage pond.
Solid manure within corral areas is scraped as needed an typically twice a year.
Wastewater is mixed with irrigation water and applied to cropland. Stormwater runoff
is directed to the wastewater ponds. Receiving fields are graded to guide excess applied
wastewater to an existing tailwater return system. Collected tailwater is recycled and
returned to the nearest field pipe access for reapplication. Additionally, fields are
graded to maintain irrigation water on site to prevent contact between natural waters
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and irrigation effluent. The cropped fields have irrigated embankments and irrigation
ditches adjacent to each field.
Animal wastes from pens, barns, and other concrete-surfaced and roofed areas of the
facility would continue to be flushed to the waste management system. Additional
solids generated by the cow herd would be exported off-site. Flushed animal wastes
would be handled by the mechanically separated manure treatment system. Existing
storage and wastewater treatment ponds are constructed with 60-mil HDPE liner
designed to meet the individual WDRs and ACO requirements. Facility inspections
have been completed by both CVRWQCB and Merced County DEH as referenced in the
WMP and NMP Section 3.2.
Proposed construction for the expanded dairy facility includes: three new freestall
barns, a new shade structure and 20 new corrals. Construction of proposed structures
would convert approximately 32 acres of existing cropland to active dairy facilities,
increasing the area of operation to 85 acres. See Figure 3-4 in Chapter 3, Project
Description, for a depiction of the existing and proposed facilities.
The existing liquid waste management system consists of a storage pond and
mechanical manure separator to remove solids, a treatment pond, and pipelines and
irrigation facilities to apply the wastewater to irrigated crops on the remainder of the
project site.
Dry manure would be separated from liquids with the proposed mechanical manure
separation system and accumulated on site within manure storage area as depicted on
the site plan (see Figure 3). The dry manure would be used for bedding and fertilizer, or
hauled off site for use as fertilizer and soil amendments. Pens would continue to be
scraped several times per year.
According to the General Order, the proposed dairy expansion is required to have a
whole farm nitrogen balance ratio of 1.65 or less. The whole farm nitrogen balance is a
ratio that
reflects the
whole farm nitrogen balance =
total nitrogen
(N stored + N imported + atmospheric N – N exported) ÷ total N removed
generated by
by crops
the operation minus losses and exports, divided by the nitrogen removed by crops. If
the whole farm nitrogen balance is greater than 1.65, a review must be made of nitrogen
inputs and outputs at the facility to identify how to reduce inputs to meet the standard.
Under existing conditions as reported under the May 2011 NMP, total annual gross
nitrogen generated by the facility is approximately 515,707 pounds/year. Nitrogen
exports currently total 102,065 pounds/year, represented by approximately 8,500 tons of
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corral manure solids and separator manure exported from the dairy facility. After
ammonia losses, existing operations reflect a whole farm nitrogen balance ratio of 1.64.
With implementation of the proposed expansion, as reported by the August 2012 NMP
total annual gross nitrogen generated by the facility would increase to 1,256,975
pounds/year. A total of 669,909 pounds/year of nitrogen would be removed through
nitrogen exports as solid manure (18,969 tons of manure exported/year). After ammonia
losses, the whole farm balance ratio would be reduced to 1.38. Due to increased manure
exports, the volume of nitrogen exported would increase by approximately 567,844
pounds/year over existing conditions.
As reported under the existing conditions WMP, there are currently 86,339 gallons per
day of wastewater (approximately 31.5 million gallons per year) generated by the
existing dairy herd. The proposed expanded dairy would generate approximately
94,056 gallons/day of wastewater (34.3 million gallons/year). There would be a
relatively small increase of 2.8 million gallons per year increase in wastewater
generated with the proposed dairy expansion. These estimations are calculated using a
normal precipitation year. Under the proposed conditions WMP, while less manure
would be sent to the ponds, increased impervious and roofed areas would result in
greater runoff to the ponds, resulting in wastewater generation similar to existing
levels. Wastewater would be mixed with irrigation water and applied to crops. No
wastewater is proposed to be transported off-site.
The irrigation water demand of the farming operations can be estimated by multiplying
the crop-able acres by the estimated average irrigation demand per acre (4 acre-feet of
water) based on information in the NMP, and then converting to gallons. Under
existing conditions, there are approximately 369 acres currently cropped double
cropped with oat silage soft-dough and corn silage, with an irrigation demand of
approximately 481 million gallons of water. For the proposed expansion, the estimated
irrigation demand would decrease to 448 million gallons of water with the proposed
cropping plan of 344 acres of double-cropped wheat silage soft-dough and corn silage.
The application field acreage decrease is due to the conversion of cropland to dairy
facilities. An additional field will be leased in the near future, which will increase the
application area and irrigation water usage.
In summary, the proposed NMP/WMP establishes the following required facility
improvements for the herd and potential areas of sensitivity under the proposed
expansion3:
3

These standards and improvements do not address potential environmental effects from the
proposed expansion. For an evaluation of these effects and required additional mitigation, see DEIR.
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The proposed nutrient application rates meet required agronomic rates of
1.65 or less whole farm nitrogen balance for best management farming
practice mandated by the CVRWQCB. With exported solid and liquid
manure and evaporative losses, the nitrogen whole farm balance ratio would
be 1.38.



The recommended amount of salt applied to cropland will be provided in the
future versions of the approved NMP for the dairy.



The 23,735,314 gallons (72.8 acre feet) of storage capacity for the existing
treatment and wastewater ponds would be sufficient to permit storage of
wastewater generated by the facility for a 120-day cycle during normal
precipitation periods. These ponds are geo-synthetically lined and
constructed in accordance with ACO and CVRWQCB requirements.



A tailwater return system, composed of berms, piping, sumps and pumps
system, is used to prevent the movement of water off site and allow the
recycling of applied wastewater.



Rainwater would not be separated and would be co-mingled with on-site
wastewater.



The site is located in the Federal Emergency Management Agency (FIRM
2008) Zone A for which base flood elevations have not been determined
(defined in Section 3.1). Merced County ordinances provide effective
construction management to limit flooding hazards. The field application
areas are located in Zone A (in both Merced and Madera Counties).



Approximately 344 acres of the fields would be receiving wastewater, and
would be double-cropped wheat silage soft-dough and corn silage. Future
crops could vary from those discussed above as long as nitrogen balance
requirements are met. Field specific nutrient management balances are
provided in the proposed NMP and WMP.

The NMP demonstrates that the proposed dairy facility would, after off-site disposal of
solid and liquid wastes, comply with the nitrogen loading groundwater protection
requirements of the CVRWQCB and the Merced County ACO. The NMP shows there
would be a decrease in the whole farm balance from 1.64 to 1.38 with the proposed
expansion, which is below the regulatory limit of 1.65.
4.2

SIGNIFICANCE CRITERIA

As set forth in Appendix G to the State CEQA Guidelines, Section IX, Hydrology and
Water Quality, the following criteria have been established to quantify the impact of an
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adverse effect for evaluation pursuant to CEQA. A project would normally result in a
significant impact if the project would:


Violate any water quality standards or waste discharge requirements (IX.a);



Substantially deplete groundwater supplies or interfere substantially with
groundwater recharge such that there would be a net deficit in aquifer
volume or a lowering of the local groundwater table (e.g., the production rate
of pre-existing nearby wells would drop to a level which would not support
existing land uses or planned uses for which permits have been granted)?
(IX.b);



Substantially alter the existing drainage pattern of the site or area, including
through the alteration of the course of a stream or river, in a manner which
would result in substantial erosion or siltation on- or off-site, or would result
in flooding on- or off- site (IX.c and IX.d);



Create or contribute runoff water which would exceed the capacity of existing
or planned storm water drainage systems or provide substantial additional
sources of polluted runoff (IX.e);



Otherwise substantially degrade water quality (IX.f); or,



Place within a 100-year flood hazard area structures which would impede
flood flows, or expose people or structures to risk involving flooding as a
result of a failure of a dam or levee (IX.h, and IX.i).

Additional hydrology and water quality assessment criteria previously evaluated in the
project IS/NOP include whether the project would:


Place housing within a 100-year flood hazard area as mapped on a federal
Flood Hazard Boundary or Flood Insurance Rate Map or other flood hazard
delineation map (IX.g),



Be subject to inundation by seiche, tsunami, or mudflow (IX.j).

These impacts were found to be less than significant; therefore, they will not be
evaluated further in this chapter
4.3

HYDROLOGIC IMPACTS

IMPACT HYD-1: DEGRADATION OF WATER QUALITY DUE TO STORM
WATER RUNOFF DURING PROJECT CONSTRUCTION (CRITERIA IX.C/D)
Construction of the proposed project could result in the erosion of on-site soils or loss of
topsoil, which could cause the degradation of water quality in waterways draining the
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site by reducing the quality of storm water runoff during project construction. This
would be a potentially significant impact.
Although some of the proposed facilities would be constructed within the existing
facility footprint, the proposed project would entail the construction of active dairy
facilities over approximately 32 acres of existing cropland. Storm water runoff during
the construction period could result in siltation and sedimentation of waterways
draining the site or in the transport of pollutants used during construction.
Construction activities disturbing one or more acres are required by the State Water
Resources Control Board (SWRCB) to obtain a Construction General Permit. Effective
July 1, 2010 all dischargers are required to obtain coverage under the Construction
General Permit Order 2009-0009-DWQ adopted on September 2, 2009. This
Construction General Permit is a risk-based approach to managing stormwater
discharge. The Construction General Permit has three risk level categories based on
sedimentation risk and receiving water risk. Each risk category has specific Best
Management Practices (BMPs) that must be implemented with specific monitoring,
sampling, and reporting requirements. The Construction General Permit also sets
specific numeric action levels (NAL) for pH and turbidity. A judgment by the California
Superior Court on December 27, 2011 struck down the numeric effluent limitations
(NEL) requirements and associated receiving water monitoring for Risk Level 3 sites.
Other parts of the Construction General Permit remain in effect. In March 2012, the
SWRCB developed draft amendments to the Construction General Permit to modify
NEL requirements.
The Construction General Permit requires a Storm Water Pollution Prevention Plan
(SWPPP) and a Rain Event Action Plan (REAP) (another dynamic, site-specific plan) to
be developed by the discharger, who must implement these plans – and also comply
with specific requirement of the Construction General Permit. The SWPPP must list
BMPs the discharger will use to protect storm water runoff and the placement of those
BMPs. Additionally, the SWPPP must contain a visual monitoring program; a chemical
monitoring program for “non-visible” pollutants to be implemented if there is a failure
of BMPs; and a sediment monitoring plan.
Although compliance with the RWQCB’s Construction General Permit and its
requirement that a SWPPP be prepared and implemented would reduce potential
effects from storm water runoff, to ensure implementation of storm water regulatory
requirements and coordination with standard County building review processes to
reduce the potential water quality impacts during construction, the following
mitigation measure would be required.
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IMPACT HYD-2: DEGRADATION OF SURFACE WATER QUALITY FROM
OPERATION OF THE ANTONIO BRASIL DAIRY EXPANSION (CRITERIA IX.A/F)
The project would not result in the degradation of surface water quality during project
operations because no surface water discharge is proposed or anticipated. This would
be a less-than-significant impact.
No natural surface water bodies have been identified on the dairy site or land
application area. The Eastside Bypass is an elevated regional drainage system east of
the dairy application area. The Fresno River is 0.75 mile west of the dairy facility. The
existing irrigation operations consist of a surface flood irrigation system coupled with
tailwater return. The tailwater return system, composed of berms, piping, sumps and a
pump system to return excess irrigation water to the central ditch distribution center, is
used to prevent the movement of water off site and allow the recycling of applied
wastewater. The existing, extensive field ditch and berm system with tailwater return
has been used to minimize irrigation water use and subsequently minimize the
potential for runoff. Also, during winter rainy periods, no wastewater application
would occur to minimize the potential degradation of surface water quality. Thus, no
irrigation water contaminated with manure would be discharged to these nearby
waterways.
Because of regular inspection requirements and implementation of a site specific NMP,
ongoing maintenance would occur for the wastewater application system and tailwater
return system. The continued use of good farming practices and application of
wastewater at agronomic rates detailed in the NMP and as required by the ACO and
the individual WDRs would minimize potential impacts to surface water. Due to the
extensive tailwater return system, no surface water discharge is anticipated, and no
adverse impacts to surface water would occur.
IMPACT HYD-3: GROUNDWATER CONTAMINATION FROM OPERATION OF
THE ANTONIO BRASIL DAIRY EXPANSION (CRITERIA IX.A/F)
Expanded operations at the Antonio Brasil Dairy Expansion project could result in
degradation of groundwater resources. This would be a potentially significant impact.
The proposed dairy expansion has the potential to impact the underlying groundwater
quality with nutrients, salts, and other compounds. Based on the existing water quality
data collection required by the existing individual WDRs, elevated concentrations of
nitrates and salts (E.C.) have been observed in irrigation and domestic wells in close
proximity to the site. Water quality sampling of irrigation and monitoring wells from
2005 and 2011 reported nitrate ranging from 40 to 87.7 mg/L, and electrical conductance
(E.C.) for the same period ranged from 2.96 to 8.22 mS/cm. Nitrate as NO3 values
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exceeded the primary MCLs established by State and Federal Regulations (see Table 1)
during the reporting period. Additional secondary MCL exceedances were reported for
chloride, TDS, pH, and conductivity. Due to the proposed project operation, and the
existing elevated nitrate, TDS, pH, and conductivity levels, additional impacts from the
proposed dairy expansion would be possible. Sources of potential additional
contamination from the expanded dairy are discussed below.
Areas of Potential Groundwater Contamination from Waste Storage and Application
on the Dairy
The Antonio Brasil Dairy Expansion project would concentrate animals and their wastes
within the feeding areas, and to a lesser degree, within open corrals. Concrete lined feed
lanes would flush wastes to the on-site wastewater management system for treatment
and storage in geo-synthetically lined ponds.
Existing Wastewater Storage and Treatment Ponds. The two existing treatment and
storage ponds have geo-synthetic liners. The treatment and storage ponds receive
wastewater after it passes through the mechanical separator as described in the project
NMP/WMP. Concrete-lined lane areas are used within the existing operation and
would be used with proposed expansion. Dry manure generated by the mechanical
manure separation system would be stored on site and used as bedding, fertilizer, or
hauled off site for use as fertilizer or soil amendments. Following solids removal with
mechanical separation and additional settling in the storage pond, the wastewater with
dissolved constituents would be stored in the treatment pond for later application in
irrigation water to crops. All basin structures would continue to be subject to regular
maintenance.
Predicted Percolation Rates from Existing Wastewater Ponds. With continued maintenance

of the geo-synthetic liners, leakage into the subsurface would continue at insignificant
levels.
Corrals and Freestalls. The dairy expansion would continue to use open-air, concretelined feed lanes which are roofed (freestalls), where animals are fed and watered and
waste is collected. Outside of the feed lanes, cows are allowed to roam in uncovered
areas where manure is collected several times a year.
Crop Fields. Liquid manure is used to fertilize dairy cropland. A tailwater return
system, composed of berms, piping, sumps and a pump system, is used to prevent the
movement of water off site and allow the recycling of applied wastewater. The land
application area would be reduced by 32 acres with the proposed dairy expansion,
which would reduce the amount of water used for irrigation. With the proposed
expansion, additional dry manure solids would be exported off site and liquid manure
would be used for application fields for the facility.
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Potential Impacts from Wastewater Constituents
The proposed operations must comply with the NMP and WMP as proposed by the
CVRWQCB to be issued in the individual WDR as follows:




With implementation of the proposed operations NMP/WMP, field
application of manure using the proposed cropping pattern and land
application area would maintain a whole farm nitrogen balance ratio of 1.38.
The use of commercial fertilizer is not proposed for the expansion project. In
order to maintain the nitrogen balance, 669,909 lbs/yr of nitrogen would be
exported off site through solid manure.
With implementation of the proposed operations NMP/WMP, the total
phosphorus generation would be 204,293 lbs/yr, and the phosphorus crop
nutrient removal potential would be 28,208 lbs/yr. Approximately 86,740
lbs/yr of phosphorus would be exported off site. The calculated whole farm
balance for phosphorus would be 4.17.

Field application of phosphorus, potassium, and salts are calculated and managed
under the General Order. Salt tolerance of crops and yield reductions can vary
depending on various factors, such as irrigation management, the crop being grown,
and the site conditions. While the General Order does not regulate a nutrient balance
ratio for phosphorus, potassium, and salts, it does require that if monitoring indicates
levels of these elements are causing adverse impacts, then application rates must be
adjusted downward to prevent or correct the problem. The intent of regulatory
requirements is to implement operational improvements and monitor groundwater
quality to assess impacts. Long-term groundwater and soil monitoring would be used
to determine the success of the program on a regular basis and determine the need for
additional action.
Despite attempts to apply pond wastewater at agronomic rates, groundwater quality
beneath crop fields may be impacted further above the primary MCL levels already
observed for nitrate (MCL is 10 mg/L as N and 45 mg/l as NO3) and beyond secondary
MCL for EC (MCL is 0.9 mmhos/cm for EC). The NMP allows application of nitrogen at
greater rates than the plant crops actually need with a 1.38 nutrient balance ratio, and
coupled with potential inefficiencies in application and variations in weather, overapplication of nitrogen and other nutrients could occur. Also, applying manure with
high organic nitrogen content may not meet a crop’s nitrogen need during the most
rapid growth stage, while exceeding the crop nitrogen uptake during the remainder of
the crop’s growing season, when the nitrogen may be subject to leaching (Bradford
2012). The existing on-site monitoring system, with additional groundwater monitoring
wells if required, would be used to assess future changes in water quality and to
determine if further degradation occurs.
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Chapters 18.48.050 D, E, F, G, H, J, K, M, N, O, P, Q, R, T, V, Z, AA, BB, CC, DD, EE, JJ,
KK, LL, MM, NN, QQ; 18.48.055 A, B, C.8.d, D, E, F; and 18.48.060 A, D, E, G, H, I, K, L,
M, P, Q, S, and T of the ACO apply to this potential effect (see Appendix C of the DEIR).
For a discussion of potential secondary impacts of off-site disposal of solid wastes from
the project, see Chapter 9, Hazards, Health Risks, and Vectors.
The proposed project as planned would be required to use best management practices,
engineering, and design consistent with local and state regulations. Because of the
existing groundwater conditions of contamination, the proposed dairy expansion may
result in additional groundwater impacts despite operational improvements and best
management practices required by the NMP and WMP. This would be a potentially
significant impact.
IMPACT HYD-4: DEPLETION OF GROUNDWATER RESOURCES (CRITERION
IX.B)
Implementation of the proposed project would not result in depletion of groundwater
resources since there would be an overall reduction of groundwater use with the
proposed dairy expansion. This would be a less-than-significant impact.
Based on DWR water level records, the lowest levels or significant decline in the water
table were observed during the drought in the early to mid-1990s. DWR records are
sparse from 2000 to present; however, measurements for hydrographs 10S13E22R001M
and 10S13E24L001M indicate that groundwater levels have recovered to pre-1990 levels.
Seasonal variations of 15 to 20 feet were observed at the three wells.
The Antonio Brasil Dairy would continue to rely on groundwater exclusively for
irrigation and domestic water supply. While the proposed dairy expansion would result
in an increase in animals, there would be an overall decrease in groundwater use.
Currently, the water use volume generated daily from the milkhouse equipment and
floor wash is 6.2 million gallons annually. With the proposed expansion, water use in
the milkhouse equipment and floor wash would increase to 7.5 million gallons
annually. Conversion of 32 acres from application field to dairy facility would reduce
water demand by 33 million gallons. Therefore, the proposed dairy expansion would
result in an overall decrease in groundwater use of 31.7 million gallons annually as a
result of the reduction in water demand.
Within the Chowchilla subbasin, there are localized areas of groundwater overdraft.
However, because the proposed dairy expansion would result in a reduction in overall
groundwater use, and the majority of the water would be used for irrigation and not
consumptive uses, which could result in some amount of groundwater recharge via
irrigation percolation, impacts from groundwater depletion would be considered less
than significant.
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IMPACT HYD-5: MODIFICATION OF SURFACE WATER DRAINAGE
PATTERNS AND AN INCREASE IN RUNOFF (CRITERIA IX.C/D/E)
Implementation of the proposed dairy expansion project would not modify surface
water drainage patterns, and would not cause localized off-site migration of runoff,
erosion, and/or flooding since the expansion would require minimal grading over a
previously disturbed area. Because all storm water generated by the project would be
collected and maintained within the project proponent’s larger property, this would be
a less-than-significant impact.
The project would result in the construction of three new freestalls, a new shade, and 20
new corrals. The facility includes an existing irrigation and tailwater return system that
minimizes the potential for runoff. Stormwater generated at the project site is collected
and routed to the existing on-site ponds. Because stormwater generated by the project
would be collected and maintained within the project proponent’s larger property, no
additional drainage would reach regional waterways as a result of the project. Run-on
and runoff water would be prevented from entering or leaving the facility.
Chapters 18.48.050 E and I of the ACO require that all wastewater or storm water that
has come into contact with manure be maintained on the project site, or applied to other
sites only upon written approval of the landowner. Chapter 18.48.050 G requires
notification of Merced County Division of Environmental Health for any off-site
discharge of wastewater. Chapter 18.48.050 BB requires application of manure at
agronomic rates. Additionally, Chapter 18.48.050 O requires a separation of at least 100
feet between waste application areas and any surface water feature. However,
application of manure (liquid or dry) may be closer than 100 feet to a surface water
body or irrigation well if adequate protection to the surface water body or irrigation
well is provided. Chapter 18.48.060 M requires a separation of at least 50 feet with a
maintained drainage area between waste management facilities and any public
irrigation facilities. The Merced County DEH performed a regulatory compliance audit
of the Antonio Brasil Dairy as part of the CUP process, and following some minor
modifications to the project NMP and WMP, the existing dairy operation and proposed
expansion will be in substantial compliance with the requirements of the ACO.
Under State regulations and according to the WMP, the Antonio Brasil Dairy Expansion
has been designed to retain all facility wastewater generated, together with all
precipitation on, and drainage through, manured areas during a 100-year, 24-hour
storm event, including 120-day storage period. All precipitation and surface drainage
outside of manured areas would be diverted away from manured areas unless it would
be fully retained (CCR Title 27, Division 2, Subdivision 1 22562(a)). On-going
maintenance inspections of the storage ponds as outlined in the WMP Operation and
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Maintenance Plan would ensure compliance and eliminate the potential for discharges
of waste or stormwater to surface water.
The runoff from increased impervious surfaces outside of manured areas may be
substantial during intense storm events. However, the annual rainfall for the project
area is relatively low, and under normal circumstances, little runoff would be expected.
Conformance with the County ACO requirements and individual WDR process would
reduce surface drainage impacts associated with runoff from dairy facilities to a lessthan-significant level. Additional regulatory requirements for the proposed dairy
expansion may be included in the individual WDR issued by the CVRWQCB for the
facility. Because all storm water generated by the project would be collected and
maintained within the project proponent’s larger property, no adverse effects due to
runoff would occur and no mitigation would be necessary.
IMPACT HYD-6: EXPOSURE TO FLOOD RISKS (CRITERIA IX.H/I)
The project site could be subject to a flood event, during which dairy facilities could be
damaged, or floodwaters could inundate dairy facilities and fields where wet or dry
manure had been applied recently, causing impacts to surface water quality.
Compliance with Merced County regulations regarding floodplain management would
provide protection of active dairy facilities from flood inundation. This would be a lessthan-significant impact.
Dairies located within flood hazard zones could be damaged by floodwaters or be
required to shut down for extended periods. Flood waters could mingle with wet or dry
manure storage areas at the facilities, cause releases of process water from ponds,
and/or come into contact with freshly applied manure on fields, impacting surface
water quality. The project site is located in a potential 100-year flood hazard zone as
identified by the FIRM Zone A. The Zone A designated area does not have base flood
elevations determined. Six residences are located on-site, five mobile homes of workers
and one private residence for the owner. The Merced County floodplain management
ordinance (Zoning Code Section 18.34) meets the minimum federal standard for
participation in the National Flood Insurance Program. This ordinance requires that the
base flood elevation on a project site be established, that structures be flood proofed,
and that a development permit demonstrating compliance with the provisions of the
floodplain management ordinance be obtained prior to the initiation of construction. In
addition, Section 7.13.050 Q of the Animal Confinement Ordinance requires that
wastewater retention ponds/settling basins be protected against the 100-year flood
hazards. Compliance with Merced County regulations regarding floodplain
management would provide protection of active dairy facilities from flood inundation.
Prior to submitting plans for any new building or to legalize any existing buildings, a
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licensed surveyor must be hired to determine the base flood elevation. The findings
must be submitted to the Public Works Department and the CVRWQCB. Therefore,
implementation of the project would not expose people or structures to a significant risk
of loss, injury or death involving flooding.
Manure and process water applied to fields may contain substantial quantities of
nutrients (e.g., nitrogen and phosphorus) and microorganisms, including pathogens
(disease causing organisms). If these substances enter the surface or groundwater
environments in sufficient concentrations, they could cause water quality degradation.
Potential impacts to surface water quality associated with the flooding of manurefertilized agricultural fields would be mitigated by the measures identified below and
existing conditions as follows:












The ACO, individual WDRs, and NMP/WMP require operational practices
that would keep flood waters from coming into contact with recently applied
manure or process water (Merced County Code 18.48.050 E, F, and G);
The General Order requires that an engineering report be prepared and
submitted to the RWQCB demonstrating that the facility has adequate flood
protection;
Domestic wells are required to have sanitary seals to prevent surface water
contamination into the well casing (Merced County Code Chapter 9.28.060 C5
Water Well Standards);
A significant amount of adsorption of nutrients to soil particles and
inactivation of pathogenic organisms would be expected to occur in the fields
prior to contact with any flood waters;
Neither the flood water nor the receiving waters would be used as a drinking
water source without prior treatment, and therefore any pollutants contained
in the flood water would not be expected to be ingested by the public;
During widespread regional flooding, all surface waters are expected to be
degraded; precautions are already in place that minimize the likelihood of
inadvertent ingestion of pollutants by the public (i.e., public advisories to boil
water before use, maintenance and disinfection of wells after flood waters
recede).

Because all runoff would be maintained on site, and the project would comply with the
Merced County floodplain management ordinance, the risk of contamination to surface
waters during flood events would be less than significant. For potential effects
groundwater impacts due to pathogens at off-site locations, see Impact HAZ-3.
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IMPACT HYD-7: WATER SUPPLY PATHWAYS FOR POLLUTANT MIGRATION
(CRITERIA IX.A/F)
Existing water supply wells on site and adjacent to the proposed dairy may represent
preferred pathways for pollutant migration to groundwater. This would be a
potentially significant impact.
Existing irrigation and domestic water wells (either active or abandoned) in proximity
of the site that do not meet current wells standards of construction may act as conduits
for pollutant migration to the subsurface. If any of the wells were not constructed with
effective sanitary seals upon construction, or have been damaged since installation,
surface water may seep into the wells and the underlying aquifer, causing water quality
degradation.
The Merced County ACO, together with the Merced County Well Ordinance,
recognizes the importance of protecting water quality from the release of animal
pathogens. One ACO requirement addresses the specific issue of potential pollutant
migration into wells. Chapter 18.48.050 establishes a minimum setback of 100 feet
between any manured areas and water wells. However, application of manure (liquid
or dry) may be closer than 100 feet to a surface water body or irrigation well if adequate
protection to the surface water body or irrigation well is provided. The ACO requires
that all wastewater be maintained on-site and discharged into the manure management
system, and that it does not create a nuisance or pollution condition (Chapter 18.48.050
E, K, LL). In the event of groundwater pollution, the project applicant must submit a
plan to abate the groundwater impacts to the Merced County Division of
Environmental Health (Chapter 18.48.050 T). In addition, the CVRWQCB requires that
all process water that comes into contact with wastewater be collected and stored in the
ponds with low permeability liners, reducing the potential release of pathogens to
water supplies.
Existing wells at the project site may not meet current Merced County standards for
well protection as set forth above, and thereby may be a potential conduit for
groundwater contamination. This would be a potentially significant impact.
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APPENDIX J
Dairy Facility Nutrient Management Plan Report
and Waste Management Plan Report

This page intentionally
left blank.

!"#$%&'#()*'*+&,&'#(-.*'(/&01$#
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'011?')"%)&@#"

5A5BC5DCE'*FG-BE*GH
23 45/6(7!89/)2:79!

G8"'9@&I'7+J')%@$='@K'7<$$"#6&='$"L<&%6")'<#)"$'@#)@M@)<%&'N%K6"'O@K78%$L"'-"P<@$"9"#6K,
G+6%&'#<9Q"$'+R'9@&I'%#)')$='7+JK'7+9Q@#")'%K'%'Q%K"&@#"'M%&<"'@#'$"KS+#K"'6+'68"'-"S+$6'+R'N%K6"'O@K78%$L"' T-(NOU'$"P<"K6'
+R'(76+Q"$4'011.V
'34001 !"#$%&'(%()*%+,-.%+,!/"'0(%1)023#&4,)*%)05"0-%".%)063")0(%7,)%&'*%089&'.",':

Z@&I':+JK

O$=':+JK

D$")'Y"@R"$K
T>./0W'9+,U

Y"@R"$K'T2/>W
9+,'6+'Q$"")@#LU

:%&M"K
TW/X'9+,U

:%&M"K
T1/3'9+,U

[$"K"#6'7+<#6

04\11

W01

>4011

>4111

\\1

\.

Z%]@9<9'7+<#6

04\01

W.1

>4011

>4111

?11

?1

5ML'&@M"'J"@L86'T&QKU

>4W11

>4311

\.1

X11

O%@&='8+<$K'+#'R&<K8

X

X

3

3

3

3

[$")+9@#%#6'9@&I'7+J'Q$"")V Y+&K6"@#
5M"$%L"'9@&I'S$+)<76@+#V

X3 9,3'(.%90)%+,-%90)%(&*

;3 7//7<2:79!(=9>/?5=

B$$@L%6@+#'H+<$7"'*%9"

G=S"

B$$@L%6@+#'J"&&

!$+<#)J%6"$'TJ"&&U

*@6$+L"#
T9L^CU

[8+KS8+$<K
T9L^CU

0,.1

1,11

[+6%KK@<9
T9L^CU O@K78%$L"'-%6"
1,11

.4111 29!

?3 !>:/75!:(7)-9/:=

;,%'34)"0'4%"!9,)4.%0'40)0(<
63 !>:/75!:(5@-9/:=

*<6$@"#6'G=S"^*%9"

_<%#6@6=

Z+@K6<$"

*@6$+L"#

[8+KS8+$<K
T%K'[0(.U

[+6%KK@<9
T%K'`0(U

H+&@)K

'?4???,11 4,'

X2,3a

.,W11a

>,X11a

>,\11a

H+&@)K

'\4?21,11 4,'

X2,3a

.,W11a

>,X11a

>,\11a

G+6%&'#@6$+L"#'"]S+$6")V
G+6%&'S8+KS8+$<K'"]S+$6")V
G+6%&'S+6%KK@<9'"]S+$6")V

XX?4?1?,01 #/.
\X42W1,\W #/.
>\.43W>,.. #/.

G+#='D$%K@&'O%@$='b'>.323'c&%#%L%#'-O'b'O+K'[%&+K4':5'?3X01'b'Z"$7")':+<#6='b'H%7$%9"#6+'-@M"$'D%K@#

1\^13^01>0'>3V1WV00

[%L"'0'+R'3W

!"#$%&'#()*'*+&,&'#(-.*'(/&01$#
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'011?')"%)&@#"
53 =:9/2<5(-5/796

H6+$%L"' S"$@+)' @K' 68"' 9%]@9<9' S"$@+)' +R' 6@9"' %#6@7@S%6")' Q"6J""#' &%#)' %SS&@7%6@+#' +R' S$+7"KK' J%K6"J%6"$' TR$+9' K6+$%L"'
S+#)K^&%L++#KU' 6+' 7$+S&%#)K,' 5' P<%&@R@")' %L$+#+9@K6' %#)' 7@M@&' "#L@#""$' K8+<&)' 7+&&%Q+$%6"' %#)' 7+&&"76@M"&=' 7+#K@)"$' S$")+9@#%#6'
K+@&'6=S"K4'K+@&'@#R@&6$%6@+#'$%6"K4'9%]@9<9')"S684'%M%@&%Q&"'J%6"$4'R@"&)'7%S%7@6=4'S"$9%#"#6'J@&6@#L'S+@#64'%&&+J%Q&"')"S&"6@+#4' 7$+S'
J%6"$'<K"4' "M%S+6$%#KS@$%6@+#4'S$"7@S@6%6@+#4'@$$@L%6@+#'K=K6"9'7%S%7@6=4'J%6"$')"&@M"$='7+#K6$%@#6K4'7$+S'#<6$@"#6'$"P<@$"9"#6K4' K+@&'
#<6$@"#6' %)K+$Q6@+#^)"K+$S6@+#4' $++6@#L' )"S684' #<6$@"#6' %77<9<&%6@+#^%M%@&%Q@&@6=' R+$' 7<$$"#6' %#)' R<6<$"' 7$+S' #"")K4' R%7@&@6=' J@)"'
S$+7"KK'J%K6"J%6"$'K6+$%L"' 7%S%7@6=' %#)' +68"$' R%76+$K' %K' )""9")' #"7"KK%$=' %7$+KK' %&&' 7$+S&%#)K' J8"$"' S$+7"KK' J%K6"J%6"$' @K'
%SS&@")'@#'K"&"76@#L'%'K6+$%L"'S"$@+),'B#'9%#='7%K"K'7+#R&@76K'J@&&'%$@K"'Q"6J""#'7$+S'J%6"$')"9%#)K4'7$+S'#<6$@"#6')"9%#)K'%#)'
@#K<RR@7@"#6' S$+7"KK' J%K6"J%6"$' K6+$%L"' 7%S%7@6=,' [$+7"KK' J%K6"J%6"$' 9%=' #+6' Q"' 68"' Q"K6' 78+@7"' %K' %' K+<$7"' +R' "@68"$' J%6"$'
%#)^+$'#<6$@"#6K'6+'9""6'7$+S')"9%#)K'68$+<L8+<6'68"'="%$,'!$+<#)J%6"$'%#)'K<$R%7"'J%6"$'M<&#"$%Q@&@6='8%K'Q""#'7+#K@)"$"),
G8"' K6+$%L"' S"$@+)' K"&"76")' @#' 68@K' *<6$@"#6' Z%#%L"9"#6' [&%#' @K' 7+#K@K6"#6' J@68' 68"' K6+$%L"' S"$@+)' K"&"76")' @#' 68"' N%K6"'
Z%#%L"9"#6'[&%#,
H6+$%L"'S"$@+)V

>01 (&*.

G+#='D$%K@&'O%@$='b'>.323'c&%#%L%#'-O'b'O+K'[%&+K4':5'?3X01'b'Z"$7")':+<#6='b'H%7$%9"#6+'-@M"$'D%K@#

1\^13^01>0'>3V1WV00

[%L"'3'+R'3W

!"#$%&'#()*'*+&,&'#(-.*'(/&01$#
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'011?')"%)&@#"

5[[CB:5GB(*'5-E5
23 2==5==9/(-2/?5A(!>);5/B 1101/1>>1/1110/1111

C"L%&'+J#"$'+R'S%$7"&V (J#")'Q='O%@$=
2==5==9/(-2/?5A(!>);5/B 1101/1>W1/1110/1111

C"L%&'+J#"$'+R'S%$7"&V (J#")'Q='O%@$=
2==5==9/(-2/?5A(!>);5/B 112W/1>21/111W/1111

C"L%&'+J#"$'+R'S%$7"&V (J#")'Q='O%@$=

G+#='D$%K@&'O%@$='b'>.323'c&%#%L%#'-O'b'O+K'[%&+K4':5'?3X01'b'Z"$7")':+<#6='b'H%7$%9"#6+'-@M"$'D%K@#

1\^13^01>0'>3V1WV00

[%L"'W'+R'3W

!"#$%&'#()*'*+&,&'#(-.*'(/&01$#
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'011?')"%)&@#"
;3 875A6(!2)5B c@"&)'>1

:$+S%Q&"'%7$"KV

WX

[$")+9@#%#6'K+@&'6=S"V :&%='&+%9
O+'@$$@L%6@+#'K=K6"9'8"%)/6+/8"%)'R&+J'7+#)@6@+#K'"]@K6'+#'68"'R@"&)d

e g'h"K e f g'*+

:%#'R$"K8'J%6"$'R+$'@$$@L%6@+#'S<$S+K"K'Q"')"&@M")'6+'68"'R@"&)'="%$'$+<#)d

e f g'h"K e g'*+

:%#'S$+7"KK'J%K6"J%6"$'Q"')"&@M"$")'6+'68"'R@"&)'%6'%L$+#+9@7'$%6"K'%#)'6@9"Kd

e f g'h"K e g'*+

G%@&J%6"$'9%#%L"9"#6'9"68+)V -"6<$#")'6+'6+S'+R'R@"&)
?$10C(+$1D'(*'E($1#*#%1'B

:$+S'G=S"

[&%#6'O%6"

Y%$M"K6'O%6"

57$"K'[&%#6")

N8"%64'K@&%L"4'K+R6')+<L8

E%$&='H"S6"9Q"$

E%$&='Z%$78

'WX

:+$#4'K@&%L"

E%$&='5S$@&

E%$&='5<L<K6

'WX

875A6(!2)5B c@"&)'3

:$+S%Q&"'%7$"KV

\>

[$")+9@#%#6'K+@&'6=S"V :&%='&+%9
O+'@$$@L%6@+#'K=K6"9'8"%)/6+/8"%)'R&+J'7+#)@6@+#K'"]@K6'+#'68"'R@"&)d

e g'h"K e f g'*+

:%#'R$"K8'J%6"$'R+$'@$$@L%6@+#'S<$S+K"K'Q"')"&@M")'6+'68"'R@"&)'="%$'$+<#)d

e f g'h"K e g'*+

:%#'S$+7"KK'J%K6"J%6"$'Q"')"&@M"$")'6+'68"'R@"&)'%6'%L$+#+9@7'$%6"K'%#)'6@9"Kd

e f g'h"K e g'*+

G%@&J%6"$'9%#%L"9"#6'9"68+)V -"6<$#")'6+'6+S'+R'R@"&)
?$10C(+$1D'(*'E($1#*#%1'B

:$+S'G=S"

[&%#6'O%6"

Y%$M"K6'O%6"

57$"K'[&%#6")

N8"%64'K@&%L"4'K+R6')+<L8

Z@))&"'H"S6"9Q"$

Z@))&"'Z%$78

'\>

:+$#4'K@&%L"

C%6"'5S$@&

Z@))&"'5<L<K6

'\>

875A6(!2)5B c@"&)'W

:$+S%Q&"'%7$"KV

\3

[$")+9@#%#6'K+@&'6=S"V :&%='&+%9
O+'@$$@L%6@+#'K=K6"9'8"%)/6+/8"%)'R&+J'7+#)@6@+#K'"]@K6'+#'68"'R@"&)d

e g'h"K e f g'*+

:%#'R$"K8'J%6"$'R+$'@$$@L%6@+#'S<$S+K"K'Q"')"&@M")'6+'68"'R@"&)'="%$'$+<#)d

e f g'h"K e g'*+

:%#'S$+7"KK'J%K6"J%6"$'Q"')"&@M"$")'6+'68"'R@"&)'%6'%L$+#+9@7'$%6"K'%#)'6@9"Kd

e f g'h"K e g'*+

G%@&J%6"$'9%#%L"9"#6'9"68+)V -"6<$#")'6+'6+S'+R'R@"&)
?$10C(+$1D'(*'E($1#*#%1'B

:$+S'G=S"

[&%#6'O%6"

Y%$M"K6'O%6"

57$"K'[&%#6")

N8"%64'K@&%L"4'K+R6')+<L8

Z@))&"'H"S6"9Q"$

Z@))&"'Z%$78

'\3

:+$#4'K@&%L"

C%6"'5S$@&

Z@))&"'5<L<K6

'\3

G+#='D$%K@&'O%@$='b'>.323'c&%#%L%#'-O'b'O+K'[%&+K4':5'?3X01'b'Z"$7")':+<#6='b'H%7$%9"#6+'-@M"$'D%K@#

1\^13^01>0'>3V1WV00

[%L"'.'+R'3W

!"#$%&'#()*'*+&,&'#(-.*'(/&01$#
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'011?')"%)&@#"
875A6(!2)5B c@"&)'X

:$+S%Q&"'%7$"KV

01

[$")+9@#%#6'K+@&'6=S"V :&%='&+%9
O+'@$$@L%6@+#'K=K6"9'8"%)/6+/8"%)'R&+J'7+#)@6@+#K'"]@K6'+#'68"'R@"&)d

e g'h"K e f g'*+

:%#'R$"K8'J%6"$'R+$'@$$@L%6@+#'S<$S+K"K'Q"')"&@M")'6+'68"'R@"&)'="%$'$+<#)d

e f g'h"K e g'*+

:%#'S$+7"KK'J%K6"J%6"$'Q"')"&@M"$")'6+'68"'R@"&)'%6'%L$+#+9@7'$%6"K'%#)'6@9"Kd

e f g'h"K e g'*+

G%@&J%6"$'9%#%L"9"#6'9"68+)V -"6<$#")'6+'6+S'+R'R@"&)
?$10C(+$1D'(*'E($1#*#%1'B

:$+S'G=S"

[&%#6'O%6"

Y%$M"K6'O%6"

57$"K'[&%#6")

N8"%64'K@&%L"4'K+R6')+<L8

E%$&='H"S6"9Q"$

E%$&='Z%$78

'01

:+$#4'K@&%L"

Z@))&"'5S$@&

E%$&='5<L<K6

'01

875A6(!2)5B c@"&)'2

:$+S%Q&"'%7$"KV

3\

[$")+9@#%#6'K+@&'6=S"V :&%='&+%9
O+'@$$@L%6@+#'K=K6"9'8"%)/6+/8"%)'R&+J'7+#)@6@+#K'"]@K6'+#'68"'R@"&)d

e g'h"K e f g'*+

:%#'R$"K8'J%6"$'R+$'@$$@L%6@+#'S<$S+K"K'Q"')"&@M")'6+'68"'R@"&)'="%$'$+<#)d

e f g'h"K e g'*+

:%#'S$+7"KK'J%K6"J%6"$'Q"')"&@M"$")'6+'68"'R@"&)'%6'%L$+#+9@7'$%6"K'%#)'6@9"Kd

e f g'h"K e g'*+

G%@&J%6"$'9%#%L"9"#6'9"68+)V -"6<$#")'6+'6+S'+R'R@"&)
?$10C(+$1D'(*'E($1#*#%1'B

:$+S'G=S"

[&%#6'O%6"

Y%$M"K6'O%6"

57$"K'[&%#6")

N8"%64'K@&%L"4'K+R6')+<L8

E%$&='H"S6"9Q"$

E%$&='Z%$78

'3\

:+$#4'K@&%L"

E%$&='5S$@&

E%$&='5<L<K6

'3\

875A6(!2)5B c@"&)'\

:$+S%Q&"'%7$"KV

0\

[$")+9@#%#6'K+@&'6=S"V :&%='&+%9
O+'@$$@L%6@+#'K=K6"9'8"%)/6+/8"%)'R&+J'7+#)@6@+#K'"]@K6'+#'68"'R@"&)d

e g'h"K e f g'*+

:%#'R$"K8'J%6"$'R+$'@$$@L%6@+#'S<$S+K"K'Q"')"&@M")'6+'68"'R@"&)'="%$'$+<#)d

e f g'h"K e g'*+

:%#'S$+7"KK'J%K6"J%6"$'Q"')"&@M"$")'6+'68"'R@"&)'%6'%L$+#+9@7'$%6"K'%#)'6@9"Kd

e f g'h"K e g'*+

G%@&J%6"$'9%#%L"9"#6'9"68+)V -"6<$#")'6+'6+S'+R'R@"&)
?$10C(+$1D'(*'E($1#*#%1'B

:$+S'G=S"

[&%#6'O%6"

Y%$M"K6'O%6"

57$"K'[&%#6")

N8"%64'K@&%L"4'K+R6')+<L8

E%$&='H"S6"9Q"$

E%$&='Z%$78

'0\

:+$#4'K@&%L"

E%$&='5S$@&

E%$&='5<L<K6

'0\

G+#='D$%K@&'O%@$='b'>.323'c&%#%L%#'-O'b'O+K'[%&+K4':5'?3X01'b'Z"$7")':+<#6='b'H%7$%9"#6+'-@M"$'D%K@#

1\^13^01>0'>3V1WV00

[%L"'X'+R'3W

!"#$%&'#()*'*+&,&'#(-.*'(/&01$#
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'011?')"%)&@#"
875A6(!2)5B c@"&)'?

:$+S%Q&"'%7$"KV

W\

[$")+9@#%#6'K+@&'6=S"V :&%='&+%9
O+'@$$@L%6@+#'K=K6"9'8"%)/6+/8"%)'R&+J'7+#)@6@+#K'"]@K6'+#'68"'R@"&)d

e g'h"K e f g'*+

:%#'R$"K8'J%6"$'R+$'@$$@L%6@+#'S<$S+K"K'Q"')"&@M")'6+'68"'R@"&)'="%$'$+<#)d

e f g'h"K e g'*+

:%#'S$+7"KK'J%K6"J%6"$'Q"')"&@M"$")'6+'68"'R@"&)'%6'%L$+#+9@7'$%6"K'%#)'6@9"Kd

e f g'h"K e g'*+

G%@&J%6"$'9%#%L"9"#6'9"68+)V -"6<$#")'6+'6+S'+R'R@"&)
?$10C(+$1D'(*'E($1#*#%1'B

:$+S'G=S"

[&%#6'O%6"

Y%$M"K6'O%6"

57$"K'[&%#6")

N8"%64'K@&%L"4'K+R6')+<L8

E%$&='H"S6"9Q"$

E%$&='Z%$78

'W\

:+$#4'K@&%L"

E%$&='5S$@&

E%$&='5<L<K6

'W\

?3 A2!6(2--A7?2:79!(2/52(875A6=(2!6(-2/?5A=
c@"&)'#%9"

:$+S%Q&"'%7$"K

G+6%&'8%$M"K6K [%$7"&'#<9Q"$

c@"&)'>1

WX

0 1101/1>W1/11101111

c@"&)'3

\>

0 112W/1>21/111W1111

c@"&)'W

\3

0 112W/1>21/111W1111

c@"&)'X

01

0 1101/1>>1/11101111

c@"&)'2

3\

0 1101/1>>1/11101111

c@"&)'\

0\

0 1101/1>>1/11101111

c@"&)'?

W\

0 1101/1>W1/11101111

C%#)'%SS&@7%6@+#'%$"%'6+6%&K

3WW

>W

G+#='D$%K@&'O%@$='b'>.323'c&%#%L%#'-O'b'O+K'[%&+K4':5'?3X01'b'Z"$7")':+<#6='b'H%7$%9"#6+'-@M"$'D%K@#

1\^13^01>0'>3V1WV00

[%L"'2'+R'3W

!"#$%&'#()*'*+&,&'#(-.*'(/&01$#
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'011?')"%)&@#"

*FG-BE*G'DFO!EG
23 !>:/75!:(;>6<5:(89/(?/9-B c@"&)'>1'^'N8"%64'K@&%L"4'K+R6')+<L8

i'+R' *'T&QK^%7$"U
EM"#6K
a'%M%@&,

576@M@6='^'EM"#6
[$"/@$$@L%6@+#'S$@+$'6+'S&%#6@#L'TJ@68'R"$6@&@j"$U
;34)"0'4%.,3)+0=
-"6"#6@+#'S+#)'T&%L++#U
>99#"+&4",'%!04?,(= [@S"&@#"

>

B$$@L%6@+#'H+<$7"

*'T&QK^%7$"U

['T&QK^%7$"U

'3,3
'3,3

'1,1
'1,1

B$$@L%6@+#'J"&&
B#'K"%K+#'@$$@L%6@+#'TJ@68'R"$6@&@j"$U
;34)"0'4%.,3)+0=
-"6"#6@+#'S+#)'T&%L++#U
>99#"+&4",'%!04?,(= [@S"&@#"

0

B$$@L%6@+#'H+<$7"

['T&QK^%7$"U

'3,3
'3,3

'1,1
'1,1

G+6%&'*
T&QK^%7$"U

G+6%&'[
T&QK^%7$"U

G+6%&'`
T&QK^%7$"U

B$$@L%6@+#'K+<$7"K

?,\

1,1

1,1

E]@K6@#L'K+@&'#<6$@"#6'7+#6"#6

1,1

1,1

1,1

[&+J)+J#'7$")@6

1,1

1,1

1,1

:+99"$7@%&'R"$6@&@j"$

1,1

1,1

1,1

O$='9%#<$"

1,1

1,1

1,1

0?>,1

W\,1

3W\,1

(68"$

1,1

1,1

1,1

569+KS8"$@7')"S+K@6@+#

2,1

*<6$@"#6K'%SS&@")

312,\

W\,1

3W\,1

[+6"#6@%&'7$+S'#<6$@"#6'$"9+M%&

001,1

3W,1

>XX,1

*<6$@"#6'Q%&%#7"

'\2,\

'>W,1

'>\0,1

5SS&@")'6+'$"9+M%&'$%6@+

>,W1

>,W>

0,>1

c$"K8'J%6"$'%SS&@")V

>,WW 7004

?2,1
.1a

*'T&QK^%7$"U

B$$@L%6@+#'J"&&

C@P<@)'9%#<$"

?2,1
.1a

G+6%&'8%$M"K6KV

['T&QK^%7$"U
a'%M%@&,

`'T&QK^%7$"U
a'%M%@&,

G+6%&'*
T&QK^%7$"U

>X,1
>11a

>>X,1
>11a

>11,3

`'T&QK^%7$"U -<#6@9"'T8$KU
'1,1
'1,1

'0W,1

>X,1
>11a

>>X,1
>11a

011,.

`'T&QK^%7$"U -<#6@9"'T8$KU
'1,1
'1,1

'0W,1

>

!>:/75!:(;>6<5:(89/(?/9-B c@"&)'>1'^':+$#4'K@&%L"

576@M@6='^'EM"#6

i'+R' *'T&QK^%7$"U
EM"#6K
a'%M%@&,

['T&QK^%7$"U
a'%M%@&,

`'T&QK^%7$"U
a'%M%@&,

G+6%&'*
T&QK^%7$"U

G+#='D$%K@&'O%@$='b'>.323'c&%#%L%#'-O'b'O+K'[%&+K4':5'?3X01'b'Z"$7")':+<#6='b'H%7$%9"#6+'-@M"$'D%K@#

1\^13^01>0'>3V1WV00

[%L"'\'+R'3W

!"#$%&'#()*'*+&,&'#(-.*'(/&01$#
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'011?')"%)&@#"
!>:/75!:(;>6<5:(89/(?/9-(F?9!:7!>56GB c@"&)'>1'^':+$#4'K@&%L"

i'+R' *'T&QK^%7$"U
EM"#6K
a'%M%@&,

576@M@6='^'EM"#6
[$"/@$$@L%6@+#'S$@+$'6+'S&%#6@#L'TJ@68'R"$6@&@j"$U
;34)"0'4%.,3)+0=
-"6"#6@+#'S+#)'T&%L++#U
>99#"+&4",'%!04?,(= [@S"&@#"

>

B$$@L%6@+#'H+<$7"

*'T&QK^%7$"U

['T&QK^%7$"U

'3,3
'3,3

'1,1
'1,1

B$$@L%6@+#'J"&&
B#'K"%K+#'@$$@L%6@+#'T#+'R"$6@&@j"$U
;34)"0'4%.,3)+0=
N%6"$'+#&=
>99#"+&4",'%!04?,(= H<$R%7"

3

B$$@L%6@+#'H+<$7"

['T&QK^%7$"U

'3,3
'3,3

'1,1
'1,1

B#'K"%K+#'@$$@L%6@+#'TJ@68'R"$6@&@j"$U
;34)"0'4%.,3)+0=
-"6"#6@+#'S+#)'T&%L++#U
>99#"+&4",'%!04?,(= [@S"&@#"

3

['T&QK^%7$"U

'3,3
'3,3

'1,1
'1,1

G+6%&'*
T&QK^%7$"U

G+6%&'[
T&QK^%7$"U

G+6%&'`
T&QK^%7$"U

00,?

1,1

1,1

E]@K6@#L'K+@&'#<6$@"#6'7+#6"#6

1,1

1,1

1,1

[&+J)+J#'7$")@6

1,1

1,1

1,1

:+99"$7@%&'R"$6@&@j"$

1,1

1,1

1,1

O$='9%#<$"

1,1

1,1

1,1

30\,1

.X,1

3?0,1

(68"$

1,1

1,1

1,1

569+KS8"$@7')"S+K@6@+#

2,1

C@P<@)'9%#<$"

*<6$@"#6K'%SS&@")

3.2,?

.X,1

3?0,1

[+6"#6@%&'7$+S'#<6$@"#6'$"9+M%&

0.X,1

W\,1

0>>,0

*<6$@"#6'Q%&%#7"

'>1>,?

'\,1

'>\1,\

>,W1

>,>2

>,\X

5SS&@")'6+'$"9+M%&'$%6@+
c$"K8'J%6"$'%SS&@")V

3,3X 7004

\0,1
.1a

*'T&QK^%7$"U

B$$@L%6@+#'J"&&

B$$@L%6@+#'K+<$7"K

1,1
1a

*'T&QK^%7$"U

B$$@L%6@+#'J"&&

B$$@L%6@+#'H+<$7"

\0,1
.1a

G+6%&'8%$M"K6KV

['T&QK^%7$"U
a'%M%@&,

`'T&QK^%7$"U
a'%M%@&,

G+6%&'*
T&QK^%7$"U

>W,1
>11a

?\,1
>11a

\.,3

`'T&QK^%7$"U -<#6@9"'T8$KU
'1,1
'1,1

'0W,1

1,1
1a

1,1
1a

?,\

`'T&QK^%7$"U -<#6@9"'T8$KU
'1,1
'1,1

'0W,1

>W,1
>11a

?\,1
>11a

0..,\

`'T&QK^%7$"U -<#6@9"'T8$KU
'1,1
'1,1

'0W,1

>

!>:/75!:(;>6<5:(89/(?/9-B c@"&)'3'^'N8"%64'K@&%L"4'K+R6')+<L8

576@M@6='^'EM"#6

i'+R' *'T&QK^%7$"U
EM"#6K
a'%M%@&,

['T&QK^%7$"U
a'%M%@&,

`'T&QK^%7$"U
a'%M%@&,

G+6%&'*
T&QK^%7$"U

G+#='D$%K@&'O%@$='b'>.323'c&%#%L%#'-O'b'O+K'[%&+K4':5'?3X01'b'Z"$7")':+<#6='b'H%7$%9"#6+'-@M"$'D%K@#

1\^13^01>0'>3V1WV00

[%L"'?'+R'3W

!"#$%&'#()*'*+&,&'#(-.*'(/&01$#
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'011?')"%)&@#"
!>:/75!:(;>6<5:(89/(?/9-(F?9!:7!>56GB c@"&)'3'^'N8"%64'K@&%L"4'K+R6')+<L8

i'+R' *'T&QK^%7$"U
EM"#6K
a'%M%@&,

576@M@6='^'EM"#6
[$"/@$$@L%6@+#'S$@+$'6+'S&%#6@#L'TJ@68'R"$6@&@j"$U
;34)"0'4%.,3)+0=
-"6"#6@+#'S+#)'T&%L++#U
>99#"+&4",'%!04?,(= [@S"&@#"

>

B$$@L%6@+#'H+<$7"

*'T&QK^%7$"U

['T&QK^%7$"U

'3,W
'3,W

'1,1
'1,1

B$$@L%6@+#'J"&&
B#'K"%K+#'@$$@L%6@+#'TJ@68'R"$6@&@j"$U
;34)"0'4%.,3)+0=
-"6"#6@+#'S+#)'T&%L++#U
>99#"+&4",'%!04?,(= [@S"&@#"

0

B$$@L%6@+#'H+<$7"

['T&QK^%7$"U

'3,W
'3,W

'1,1
'1,1

G+6%&'*
T&QK^%7$"U

G+6%&'[
T&QK^%7$"U

G+6%&'`
T&QK^%7$"U

>1,0

1,1

1,1

E]@K6@#L'K+@&'#<6$@"#6'7+#6"#6

1,1

1,1

1,1

[&+J)+J#'7$")@6

1,1

1,1

1,1

:+99"$7@%&'R"$6@&@j"$

1,1

1,1

1,1

O$='9%#<$"

1,1

1,1

1,1

0?>,1

W\,1

3W\,1

(68"$

1,1

1,1

1,1

569+KS8"$@7')"S+K@6@+#

2,1

C@P<@)'9%#<$"

*<6$@"#6K'%SS&@")

31\,0

W\,1

3W\,1

[+6"#6@%&'7$+S'#<6$@"#6'$"9+M%&

001,1

3W,1

>XX,1

*<6$@"#6'Q%&%#7"

'\\,0

'>W,1

'>\0,1

5SS&@")'6+'$"9+M%&'$%6@+

>,W1

>,W>

0,>1

c$"K8'J%6"$'%SS&@")V

>,.1 7004

?2,1
.1a

*'T&QK^%7$"U

B$$@L%6@+#'J"&&

B$$@L%6@+#'K+<$7"K

?2,1
.1a

G+6%&'8%$M"K6KV

['T&QK^%7$"U
a'%M%@&,

`'T&QK^%7$"U
a'%M%@&,

G+6%&'*
T&QK^%7$"U

>X,1
>11a

>>X,1
>11a

>11,W

`'T&QK^%7$"U -<#6@9"'T8$KU
'1,1
'1,1

'WW,1

>X,1
>11a

>>X,1
>11a

011,\

`'T&QK^%7$"U -<#6@9"'T8$KU
'1,1
'1,1

'WW,1

>

!>:/75!:(;>6<5:(89/(?/9-B c@"&)'3'^':+$#4'K@&%L"

576@M@6='^'EM"#6

i'+R' *'T&QK^%7$"U
EM"#6K
a'%M%@&,

[$"/@$$@L%6@+#'S$@+$'6+'S&%#6@#L'TJ@68'R"$6@&@j"$U
;34)"0'4%.,3)+0=
-"6"#6@+#'S+#)'T&%L++#U
>99#"+&4",'%!04?,(= [@S"&@#"
B$$@L%6@+#'H+<$7"
B$$@L%6@+#'J"&&

>

\0,1
.1a

*'T&QK^%7$"U

['T&QK^%7$"U

'3,W
'3,W

'1,1
'1,1

['T&QK^%7$"U
a'%M%@&,

`'T&QK^%7$"U
a'%M%@&,

G+6%&'*
T&QK^%7$"U

>W,1
>11a

?\,1
>11a

\.,W

`'T&QK^%7$"U -<#6@9"'T8$KU
'1,1
'1,1

'WW,1

G+#='D$%K@&'O%@$='b'>.323'c&%#%L%#'-O'b'O+K'[%&+K4':5'?3X01'b'Z"$7")':+<#6='b'H%7$%9"#6+'-@M"$'D%K@#

1\^13^01>0'>3V1WV00

[%L"'>1'+R'3W

!"#$%&'#()*'*+&,&'#(-.*'(/&01$#
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'011?')"%)&@#"
!>:/75!:(;>6<5:(89/(?/9-(F?9!:7!>56GB c@"&)'3'^':+$#4'K@&%L"

i'+R' *'T&QK^%7$"U
EM"#6K
a'%M%@&,

576@M@6='^'EM"#6
B#'K"%K+#'@$$@L%6@+#'T#+'R"$6@&@j"$U
;34)"0'4%.,3)+0=
N%6"$'+#&=
>99#"+&4",'%!04?,(= H<$R%7"

3

B$$@L%6@+#'H+<$7"

*'T&QK^%7$"U

['T&QK^%7$"U

'3,W
'3,W

'1,1
'1,1

B$$@L%6@+#'J"&&
B#'K"%K+#'@$$@L%6@+#'TJ@68'R"$6@&@j"$U
;34)"0'4%.,3)+0=
-"6"#6@+#'S+#)'T&%L++#U
>99#"+&4",'%!04?,(= [@S"&@#"

3

B$$@L%6@+#'H+<$7"

['T&QK^%7$"U

'3,W
'3,W

'1,1
'1,1

G+6%&'*
T&QK^%7$"U

G+6%&'[
T&QK^%7$"U

G+6%&'`
T&QK^%7$"U

03,\

1,1

1,1

E]@K6@#L'K+@&'#<6$@"#6'7+#6"#6

1,1

1,1

1,1

[&+J)+J#'7$")@6

1,1

1,1

1,1

:+99"$7@%&'R"$6@&@j"$

1,1

1,1

1,1

O$='9%#<$"

1,1

1,1

1,1

30\,1

.X,1

3?0,1

(68"$

1,1

1,1

1,1

569+KS8"$@7')"S+K@6@+#

2,1

C@P<@)'9%#<$"

*<6$@"#6K'%SS&@")

3.\,\

.X,1

3?0,1

[+6"#6@%&'7$+S'#<6$@"#6'$"9+M%&

0.X,1

W\,1

0>>,0

*<6$@"#6'Q%&%#7"

'>10,\

'\,1

'>\1,\

>,W1

>,>2

>,\X

5SS&@")'6+'$"9+M%&'$%6@+
c$"K8'J%6"$'%SS&@")V

3,.1 7004

\0,1
.1a

*'T&QK^%7$"U

B$$@L%6@+#'J"&&

B$$@L%6@+#'K+<$7"K

1,1
1a

G+6%&'8%$M"K6KV

['T&QK^%7$"U
a'%M%@&,

`'T&QK^%7$"U
a'%M%@&,

G+6%&'*
T&QK^%7$"U

1,1
1a

1,1
1a

>1,0

`'T&QK^%7$"U -<#6@9"'T8$KU
'1,1
'1,1

'WW,1

>W,1
>11a

?\,1
>11a

0.X,0

`'T&QK^%7$"U -<#6@9"'T8$KU
'1,1
'1,1

'WW,1

>

!>:/75!:(;>6<5:(89/(?/9-B c@"&)'W'^'N8"%64'K@&%L"4'K+R6')+<L8

576@M@6='^'EM"#6

i'+R' *'T&QK^%7$"U
EM"#6K
a'%M%@&,

[$"/@$$@L%6@+#'S$@+$'6+'S&%#6@#L'TJ@68'R"$6@&@j"$U
;34)"0'4%.,3)+0=
-"6"#6@+#'S+#)'T&%L++#U
>99#"+&4",'%!04?,(= [@S"&@#"
B$$@L%6@+#'H+<$7"
B$$@L%6@+#'J"&&

>

?2,1
.1a

*'T&QK^%7$"U

['T&QK^%7$"U

'3,3
'3,3

'1,1
'1,1

['T&QK^%7$"U
a'%M%@&,

`'T&QK^%7$"U
a'%M%@&,

G+6%&'*
T&QK^%7$"U

>X,1
>11a

>>X,1
>11a

>11,3

`'T&QK^%7$"U -<#6@9"'T8$KU
'1,1
'1,1

'WW,1

G+#='D$%K@&'O%@$='b'>.323'c&%#%L%#'-O'b'O+K'[%&+K4':5'?3X01'b'Z"$7")':+<#6='b'H%7$%9"#6+'-@M"$'D%K@#

1\^13^01>0'>3V1WV00

[%L"'>>'+R'3W

!"#$%&'#()*'*+&,&'#(-.*'(/&01$#
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'011?')"%)&@#"
!>:/75!:(;>6<5:(89/(?/9-(F?9!:7!>56GB c@"&)'W'^'N8"%64'K@&%L"4'K+R6')+<L8

i'+R' *'T&QK^%7$"U
EM"#6K
a'%M%@&,

576@M@6='^'EM"#6
B#'K"%K+#'@$$@L%6@+#'TJ@68'R"$6@&@j"$U
;34)"0'4%.,3)+0=
-"6"#6@+#'S+#)'T&%L++#U
>99#"+&4",'%!04?,(= [@S"&@#"

0

B$$@L%6@+#'H+<$7"

*'T&QK^%7$"U

['T&QK^%7$"U

'3,3
'3,3

'1,1
'1,1

B$$@L%6@+#'J"&&

G+6%&'*
T&QK^%7$"U

G+6%&'[
T&QK^%7$"U

G+6%&'`
T&QK^%7$"U

>1,1

1,1

1,1

E]@K6@#L'K+@&'#<6$@"#6'7+#6"#6

1,1

1,1

1,1

[&+J)+J#'7$")@6

1,1

1,1

1,1

:+99"$7@%&'R"$6@&@j"$

1,1

1,1

1,1

O$='9%#<$"

1,1

1,1

1,1

B$$@L%6@+#'K+<$7"K

C@P<@)'9%#<$"

0?>,1

W\,1

3W\,1

(68"$

1,1

1,1

1,1

569+KS8"$@7')"S+K@6@+#

2,1

*<6$@"#6K'%SS&@")

31\,1

W\,1

3W\,1

[+6"#6@%&'7$+S'#<6$@"#6'$"9+M%&

001,1

3W,1

>XX,1

*<6$@"#6'Q%&%#7"

'\\,1

'>W,1

'>\0,1

5SS&@")'6+'$"9+M%&'$%6@+

>,W1

>,W>

0,>1

c$"K8'J%6"$'%SS&@")V

>,WX 7004

?2,1
.1a

G+6%&'8%$M"K6KV

['T&QK^%7$"U
a'%M%@&,

`'T&QK^%7$"U
a'%M%@&,

G+6%&'*
T&QK^%7$"U

>X,1
>11a

>>X,1
>11a

011,X

`'T&QK^%7$"U -<#6@9"'T8$KU
'1,1
'1,1

'WW,1

>

!>:/75!:(;>6<5:(89/(?/9-B c@"&)'W'^':+$#4'K@&%L"

576@M@6='^'EM"#6

i'+R' *'T&QK^%7$"U
EM"#6K
a'%M%@&,

[$"/@$$@L%6@+#'S$@+$'6+'S&%#6@#L'TJ@68'R"$6@&@j"$U
;34)"0'4%.,3)+0=
-"6"#6@+#'S+#)'T&%L++#U
>99#"+&4",'%!04?,(= [@S"&@#"
B$$@L%6@+#'H+<$7"
B$$@L%6@+#'J"&&

>

*'T&QK^%7$"U

['T&QK^%7$"U

'3,3
'3,3

'1,1
'1,1

B#'K"%K+#'@$$@L%6@+#'T#+'R"$6@&@j"$U
;34)"0'4%.,3)+0=
N%6"$'+#&=
>99#"+&4",'%!04?,(= H<$R%7"
B$$@L%6@+#'H+<$7"
B$$@L%6@+#'J"&&

\0,1
.1a

3

1,1
1a

*'T&QK^%7$"U

['T&QK^%7$"U

'3,3
'3,3

'1,1
'1,1

['T&QK^%7$"U
a'%M%@&,

`'T&QK^%7$"U
a'%M%@&,

G+6%&'*
T&QK^%7$"U

>W,1
>11a

?\,1
>11a

\.,3

`'T&QK^%7$"U -<#6@9"'T8$KU
'1,1
'1,1
1,1
1a

'WW,1
1,1
1a

>1,1

`'T&QK^%7$"U -<#6@9"'T8$KU
'1,1
'1,1

'WW,1

G+#='D$%K@&'O%@$='b'>.323'c&%#%L%#'-O'b'O+K'[%&+K4':5'?3X01'b'Z"$7")':+<#6='b'H%7$%9"#6+'-@M"$'D%K@#

1\^13^01>0'>3V1WV00

[%L"'>0'+R'3W

!"#$%&'#()*'*+&,&'#(-.*'(/&01$#
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'011?')"%)&@#"
!>:/75!:(;>6<5:(89/(?/9-(F?9!:7!>56GB c@"&)'W'^':+$#4'K@&%L"

i'+R' *'T&QK^%7$"U
EM"#6K
a'%M%@&,

576@M@6='^'EM"#6
B#'K"%K+#'@$$@L%6@+#'TJ@68'R"$6@&@j"$U
;34)"0'4%.,3)+0=
-"6"#6@+#'S+#)'T&%L++#U
>99#"+&4",'%!04?,(= [@S"&@#"

3

B$$@L%6@+#'H+<$7"

*'T&QK^%7$"U

['T&QK^%7$"U

'3,3
'3,3

'1,1
'1,1

B$$@L%6@+#'J"&&

G+6%&'*
T&QK^%7$"U

G+6%&'[
T&QK^%7$"U

G+6%&'`
T&QK^%7$"U

03,0

1,1

1,1

E]@K6@#L'K+@&'#<6$@"#6'7+#6"#6

1,1

1,1

1,1

[&+J)+J#'7$")@6

1,1

1,1

1,1

:+99"$7@%&'R"$6@&@j"$

1,1

1,1

1,1

O$='9%#<$"

1,1

1,1

1,1

B$$@L%6@+#'K+<$7"K

C@P<@)'9%#<$"

30\,1

.X,1

3?0,1

(68"$

1,1

1,1

1,1

569+KS8"$@7')"S+K@6@+#

2,1

*<6$@"#6K'%SS&@")

3.\,0

.X,1

3?0,1

[+6"#6@%&'7$+S'#<6$@"#6'$"9+M%&

0.X,1

W\,1

0>>,0

*<6$@"#6'Q%&%#7"

'>10,0

'\,1

'>\1,\

>,W1

>,>2

>,\X

5SS&@")'6+'$"9+M%&'$%6@+
c$"K8'J%6"$'%SS&@")V

3,W0 7004

\0,1
.1a

G+6%&'8%$M"K6KV

['T&QK^%7$"U
a'%M%@&,

`'T&QK^%7$"U
a'%M%@&,

G+6%&'*
T&QK^%7$"U

>W,1
>11a

?\,1
>11a

0.X,1

`'T&QK^%7$"U -<#6@9"'T8$KU
'1,1
'1,1

'WW,1

>

!>:/75!:(;>6<5:(89/(?/9-B c@"&)'X'^'N8"%64'K@&%L"4'K+R6')+<L8

576@M@6='^'EM"#6

i'+R' *'T&QK^%7$"U
EM"#6K
a'%M%@&,

[$"/@$$@L%6@+#'S$@+$'6+'S&%#6@#L'TJ@68'R"$6@&@j"$U
;34)"0'4%.,3)+0=
-"6"#6@+#'S+#)'T&%L++#U
>99#"+&4",'%!04?,(= [@S"&@#"
B$$@L%6@+#'H+<$7"
B$$@L%6@+#'J"&&

>

*'T&QK^%7$"U

['T&QK^%7$"U

'3,W
'3,W

'1,1
'1,1

B#'K"%K+#'@$$@L%6@+#'TJ@68'R"$6@&@j"$U
;34)"0'4%.,3)+0=
-"6"#6@+#'S+#)'T&%L++#U
>99#"+&4",'%!04?,(= [@S"&@#"
B$$@L%6@+#'H+<$7"
B$$@L%6@+#'J"&&

?2,1
.1a

0

?2,1
.1a

*'T&QK^%7$"U

['T&QK^%7$"U

'3,W
'3,W

'1,1
'1,1

['T&QK^%7$"U
a'%M%@&,

`'T&QK^%7$"U
a'%M%@&,

G+6%&'*
T&QK^%7$"U

>X,1
>11a

>>X,1
>11a

>11,W

`'T&QK^%7$"U -<#6@9"'T8$KU
'1,1
'1,1

'>>,1

>X,1
>11a

>>X,1
>11a

011,?

`'T&QK^%7$"U -<#6@9"'T8$KU
'1,1
'1,1

'>>,1

G+#='D$%K@&'O%@$='b'>.323'c&%#%L%#'-O'b'O+K'[%&+K4':5'?3X01'b'Z"$7")':+<#6='b'H%7$%9"#6+'-@M"$'D%K@#

1\^13^01>0'>3V1WV00

[%L"'>3'+R'3W

!"#$%&'#()*'*+&,&'#(-.*'(/&01$#
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'011?')"%)&@#"

G+6%&'*
T&QK^%7$"U

G+6%&'[
T&QK^%7$"U

G+6%&'`
T&QK^%7$"U

>1,3

1,1

1,1

E]@K6@#L'K+@&'#<6$@"#6'7+#6"#6

1,1

1,1

1,1

[&+J)+J#'7$")@6

1,1

1,1

1,1

:+99"$7@%&'R"$6@&@j"$

1,1

1,1

1,1

B$$@L%6@+#'K+<$7"K

O$='9%#<$"

1,1

1,1

1,1

0?>,1

W\,1

3W\,1

(68"$

1,1

1,1

1,1

569+KS8"$@7')"S+K@6@+#

2,1

C@P<@)'9%#<$"

*<6$@"#6K'%SS&@")

31\,3

W\,1

3W\,1

[+6"#6@%&'7$+S'#<6$@"#6'$"9+M%&

001,1

3W,1

>XX,1

*<6$@"#6'Q%&%#7"

'\\,3

'>W,1

'>\0,1

5SS&@")'6+'$"9+M%&'$%6@+

>,W1

>,W>

0,>1

c$"K8'J%6"$'%SS&@")V

>,.0 7004

G+6%&'8%$M"K6KV

>

!>:/75!:(;>6<5:(89/(?/9-B c@"&)'X'^':+$#4'K@&%L"

i'+R' *'T&QK^%7$"U
EM"#6K
a'%M%@&,

576@M@6='^'EM"#6
[$"/@$$@L%6@+#'S$@+$'6+'S&%#6@#L'TJ@68'R"$6@&@j"$U
;34)"0'4%.,3)+0=
-"6"#6@+#'S+#)'T&%L++#U
>99#"+&4",'%!04?,(= [@S"&@#"

>

B$$@L%6@+#'H+<$7"
B$$@L%6@+#'J"&&

*'T&QK^%7$"U

['T&QK^%7$"U

'3,W
'3,W

'1,1
'1,1

B#'K"%K+#'@$$@L%6@+#'T#+'R"$6@&@j"$U
;34)"0'4%.,3)+0=
N%6"$'+#&=
>99#"+&4",'%!04?,(= H<$R%7"

3

B$$@L%6@+#'H+<$7"
B$$@L%6@+#'J"&&

['T&QK^%7$"U

'3,W
'3,W

'1,1
'1,1
3

B$$@L%6@+#'J"&&

B$$@L%6@+#'K+<$7"K

1,1
1a

*'T&QK^%7$"U

B#'K"%K+#'@$$@L%6@+#'TJ@68'R"$6@&@j"$U
;34)"0'4%.,3)+0=
-"6"#6@+#'S+#)'T&%L++#U
>99#"+&4",'%!04?,(= [@S"&@#"
B$$@L%6@+#'H+<$7"

\0,1
.1a

\0,1
.1a

*'T&QK^%7$"U

['T&QK^%7$"U

'3,W
'3,W

'1,1
'1,1

G+6%&'*
T&QK^%7$"U

G+6%&'[
T&QK^%7$"U

G+6%&'`
T&QK^%7$"U

0W,>

1,1

1,1

['T&QK^%7$"U
a'%M%@&,

`'T&QK^%7$"U
a'%M%@&,

G+6%&'*
T&QK^%7$"U

>W,1
>11a

?\,1
>11a

\.,W

`'T&QK^%7$"U -<#6@9"'T8$KU
'1,1
'1,1
1,1
1a

'>>,1
1,1
1a

>1,3

`'T&QK^%7$"U -<#6@9"'T8$KU
'1,1
'1,1

'>>,1

>W,1
>11a

?\,1
>11a

0.X,3

`'T&QK^%7$"U -<#6@9"'T8$KU
'1,1
'1,1

'>>,1

G+#='D$%K@&'O%@$='b'>.323'c&%#%L%#'-O'b'O+K'[%&+K4':5'?3X01'b'Z"$7")':+<#6='b'H%7$%9"#6+'-@M"$'D%K@#

1\^13^01>0'>3V1WV00

[%L"'>W'+R'3W

!"#$%&'#()*'*+&,&'#(-.*'(/&01$#
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'011?')"%)&@#"

E]@K6@#L'K+@&'#<6$@"#6'7+#6"#6

1,1

1,1

1,1

[&+J)+J#'7$")@6

1,1

1,1

1,1

:+99"$7@%&'R"$6@&@j"$

1,1

1,1

1,1

O$='9%#<$"

1,1

1,1

1,1

30\,1

.X,1

3?0,1

(68"$

1,1

1,1

1,1

569+KS8"$@7')"S+K@6@+#

2,1

C@P<@)'9%#<$"

*<6$@"#6K'%SS&@")

3.?,>

.X,1

3?0,1

[+6"#6@%&'7$+S'#<6$@"#6'$"9+M%&

0.X,1

W\,1

0>>,0

*<6$@"#6'Q%&%#7"

'>13,>

'\,1

'>\1,\

>,W1

>,>2

>,\X

5SS&@")'6+'$"9+M%&'$%6@+
c$"K8'J%6"$'%SS&@")V

3,.W 7004

G+6%&'8%$M"K6KV

>

!>:/75!:(;>6<5:(89/(?/9-B c@"&)'2'^'N8"%64'K@&%L"4'K+R6')+<L8

i'+R' *'T&QK^%7$"U
EM"#6K
a'%M%@&,

576@M@6='^'EM"#6
[$"/@$$@L%6@+#'S$@+$'6+'S&%#6@#L'TJ@68'R"$6@&@j"$U
;34)"0'4%.,3)+0=
-"6"#6@+#'S+#)'T&%L++#U
>99#"+&4",'%!04?,(= [@S"&@#"

>

B$$@L%6@+#'H+<$7"
B$$@L%6@+#'J"&&

*'T&QK^%7$"U

['T&QK^%7$"U

'3,.
'3,.

'1,1
'1,1

B#'K"%K+#'@$$@L%6@+#'TJ@68'R"$6@&@j"$U
;34)"0'4%.,3)+0=
-"6"#6@+#'S+#)'T&%L++#U
>99#"+&4",'%!04?,(= [@S"&@#"

0

B$$@L%6@+#'H+<$7"
B$$@L%6@+#'J"&&

B$$@L%6@+#'K+<$7"K

['T&QK^%7$"U

'3,.
'3,.

'1,1
'1,1

G+6%&'*
T&QK^%7$"U

G+6%&'[
T&QK^%7$"U

G+6%&'`
T&QK^%7$"U

>1,W

1,1

1,1

1,1

1,1

1,1

[&+J)+J#'7$")@6

1,1

1,1

1,1

:+99"$7@%&'R"$6@&@j"$

1,1

1,1

1,1

1,1

1,1

1,1

0?>,1

W\,1

3W\,1

(68"$

1,1

1,1

1,1

569+KS8"$@7')"S+K@6@+#

2,1

C@P<@)'9%#<$"

?2,1
.1a

*'T&QK^%7$"U

E]@K6@#L'K+@&'#<6$@"#6'7+#6"#6

O$='9%#<$"

?2,1
.1a

*<6$@"#6K'%SS&@")

31\,W

W\,1

3W\,1

[+6"#6@%&'7$+S'#<6$@"#6'$"9+M%&

001,1

3W,1

>XX,1

['T&QK^%7$"U
a'%M%@&,

`'T&QK^%7$"U
a'%M%@&,

G+6%&'*
T&QK^%7$"U

>X,1
>11a

>>X,1
>11a

>11,.

`'T&QK^%7$"U -<#6@9"'T8$KU
'1,1
'1,1

'0>,1

>X,1
>11a

>>X,1
>11a

011,?

`'T&QK^%7$"U -<#6@9"'T8$KU
'1,1
'1,1

'0>,1

G+#='D$%K@&'O%@$='b'>.323'c&%#%L%#'-O'b'O+K'[%&+K4':5'?3X01'b'Z"$7")':+<#6='b'H%7$%9"#6+'-@M"$'D%K@#

1\^13^01>0'>3V1WV00

[%L"'>.'+R'3W

!"#$%&'#()*'*+&,&'#(-.*'(/&01$#
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'011?')"%)&@#"

*<6$@"#6'Q%&%#7"

'\\,W

'>W,1

'>\0,1

5SS&@")'6+'$"9+M%&'$%6@+

>,W1

>,W>

0,>1

c$"K8'J%6"$'%SS&@")V

>,.3 7004

G+6%&'8%$M"K6KV

>

!>:/75!:(;>6<5:(89/(?/9-B c@"&)'2'^':+$#4'K@&%L"

i'+R' *'T&QK^%7$"U
EM"#6K
a'%M%@&,

576@M@6='^'EM"#6
[$"/@$$@L%6@+#'S$@+$'6+'S&%#6@#L'TJ@68'R"$6@&@j"$U
;34)"0'4%.,3)+0=
-"6"#6@+#'S+#)'T&%L++#U
>99#"+&4",'%!04?,(= [@S"&@#"

>

B$$@L%6@+#'H+<$7"

*'T&QK^%7$"U

['T&QK^%7$"U

'3,.
'3,.

'1,1
'1,1

B$$@L%6@+#'J"&&
B#'K"%K+#'@$$@L%6@+#'T#+'R"$6@&@j"$U
;34)"0'4%.,3)+0=
N%6"$'+#&=
>99#"+&4",'%!04?,(= H<$R%7"

3

B$$@L%6@+#'H+<$7"

['T&QK^%7$"U

'3,.
'3,.

'1,1
'1,1

B#'K"%K+#'@$$@L%6@+#'TJ@68'R"$6@&@j"$U
;34)"0'4%.,3)+0=
-"6"#6@+#'S+#)'T&%L++#U
>99#"+&4",'%!04?,(= [@S"&@#"

3

['T&QK^%7$"U

'3,.
'3,.

'1,1
'1,1

G+6%&'*
T&QK^%7$"U

G+6%&'[
T&QK^%7$"U

G+6%&'`
T&QK^%7$"U

0W,0

1,1

1,1

E]@K6@#L'K+@&'#<6$@"#6'7+#6"#6

1,1

1,1

1,1

[&+J)+J#'7$")@6

1,1

1,1

1,1

:+99"$7@%&'R"$6@&@j"$

1,1

1,1

1,1

O$='9%#<$"

1,1

1,1

1,1

30\,1

.X,1

3?0,1

(68"$

1,1

1,1

1,1

569+KS8"$@7')"S+K@6@+#

2,1

C@P<@)'9%#<$"

*<6$@"#6K'%SS&@")

3.?,0

.X,1

3?0,1

[+6"#6@%&'7$+S'#<6$@"#6'$"9+M%&

0.X,1

W\,1

0>>,0

*<6$@"#6'Q%&%#7"

'>13,0

'\,1

'>\1,\

>,W1

>,>2

>,\X

5SS&@")'6+'$"9+M%&'$%6@+
c$"K8'J%6"$'%SS&@")V

3,.X 7004

\0,1
.1a

*'T&QK^%7$"U

B$$@L%6@+#'J"&&

B$$@L%6@+#'K+<$7"K

1,1
1a

*'T&QK^%7$"U

B$$@L%6@+#'J"&&

B$$@L%6@+#'H+<$7"

\0,1
.1a

G+6%&'8%$M"K6KV

['T&QK^%7$"U
a'%M%@&,

`'T&QK^%7$"U
a'%M%@&,

G+6%&'*
T&QK^%7$"U

>W,1
>11a

?\,1
>11a

\.,.

`'T&QK^%7$"U -<#6@9"'T8$KU
'1,1
'1,1
1,1
1a

'0>,1
1,1
1a

>1,W

`'T&QK^%7$"U -<#6@9"'T8$KU
'1,1
'1,1

'0>,1

>W,1
>11a

?\,1
>11a

0.X,W

`'T&QK^%7$"U -<#6@9"'T8$KU
'1,1
'1,1

'0>,1

>

G+#='D$%K@&'O%@$='b'>.323'c&%#%L%#'-O'b'O+K'[%&+K4':5'?3X01'b'Z"$7")':+<#6='b'H%7$%9"#6+'-@M"$'D%K@#

1\^13^01>0'>3V1WV00

[%L"'>X'+R'3W

!"#$%&'#()*'*+&,&'#(-.*'(/&01$#
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'011?')"%)&@#"

!>:/75!:(;>6<5:(89/(?/9-B c@"&)'\'^'N8"%64'K@&%L"4'K+R6')+<L8

i'+R' *'T&QK^%7$"U
EM"#6K
a'%M%@&,

576@M@6='^'EM"#6
[$"/@$$@L%6@+#'S$@+$'6+'S&%#6@#L'TJ@68'R"$6@&@j"$U
;34)"0'4%.,3)+0=
-"6"#6@+#'S+#)'T&%L++#U
>99#"+&4",'%!04?,(= [@S"&@#"

>

B$$@L%6@+#'H+<$7"

*'T&QK^%7$"U

['T&QK^%7$"U

'0,.
'0,.

'1,1
'1,1

B$$@L%6@+#'J"&&
B#'K"%K+#'@$$@L%6@+#'TJ@68'R"$6@&@j"$U
;34)"0'4%.,3)+0=
-"6"#6@+#'S+#)'T&%L++#U
>99#"+&4",'%!04?,(= [@S"&@#"

0

B$$@L%6@+#'H+<$7"

['T&QK^%7$"U

'0,.
'0,.

'1,1
'1,1

G+6%&'*
T&QK^%7$"U

G+6%&'[
T&QK^%7$"U

G+6%&'`
T&QK^%7$"U

B$$@L%6@+#'K+<$7"K

2,W

1,1

1,1

E]@K6@#L'K+@&'#<6$@"#6'7+#6"#6

1,1

1,1

1,1

[&+J)+J#'7$")@6

1,1

1,1

1,1

:+99"$7@%&'R"$6@&@j"$

1,1

1,1

1,1

O$='9%#<$"

1,1

1,1

1,1

0?>,1

W\,1

3W\,1

(68"$

1,1

1,1

1,1

569+KS8"$@7')"S+K@6@+#

2,1

*<6$@"#6K'%SS&@")

31.,W

W\,1

3W\,1

[+6"#6@%&'7$+S'#<6$@"#6'$"9+M%&

001,1

3W,1

>XX,1

*<6$@"#6'Q%&%#7"

'\.,W

'>W,1

'>\0,1

5SS&@")'6+'$"9+M%&'$%6@+

>,3?

>,W>

0,>1

c$"K8'J%6"$'%SS&@")V

>,1? 7004

?2,1
.1a

*'T&QK^%7$"U

B$$@L%6@+#'J"&&

C@P<@)'9%#<$"

?2,1
.1a

G+6%&'8%$M"K6KV

['T&QK^%7$"U
a'%M%@&,

`'T&QK^%7$"U
a'%M%@&,

G+6%&'*
T&QK^%7$"U

>X,1
>11a

>>X,1
>11a

??,.

`'T&QK^%7$"U -<#6@9"'T8$KU
'1,1
'1,1

'>>,1

>X,1
>11a

>>X,1
>11a

>?\,?

`'T&QK^%7$"U -<#6@9"'T8$KU
'1,1
'1,1

'>>,1

>

!>:/75!:(;>6<5:(89/(?/9-B c@"&)'\'^':+$#4'K@&%L"

576@M@6='^'EM"#6

i'+R' *'T&QK^%7$"U
EM"#6K
a'%M%@&,

[$"/@$$@L%6@+#'S$@+$'6+'S&%#6@#L'TJ@68'R"$6@&@j"$U
;34)"0'4%.,3)+0=
-"6"#6@+#'S+#)'T&%L++#U
>99#"+&4",'%!04?,(= [@S"&@#"
B$$@L%6@+#'H+<$7"
B$$@L%6@+#'J"&&

>

\0,1
.1a

*'T&QK^%7$"U

['T&QK^%7$"U

'3,W
'3,W

'1,1
'1,1

['T&QK^%7$"U
a'%M%@&,

`'T&QK^%7$"U
a'%M%@&,

G+6%&'*
T&QK^%7$"U

>W,1
>11a

?\,1
>11a

\.,W

`'T&QK^%7$"U -<#6@9"'T8$KU
'1,1
'1,1

'>.,1

G+#='D$%K@&'O%@$='b'>.323'c&%#%L%#'-O'b'O+K'[%&+K4':5'?3X01'b'Z"$7")':+<#6='b'H%7$%9"#6+'-@M"$'D%K@#

1\^13^01>0'>3V1WV00

[%L"'>2'+R'3W

!"#$%&'#()*'*+&,&'#(-.*'(/&01$#
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'011?')"%)&@#"
!>:/75!:(;>6<5:(89/(?/9-(F?9!:7!>56GB c@"&)'\'^':+$#4'K@&%L"

i'+R' *'T&QK^%7$"U
EM"#6K
a'%M%@&,

576@M@6='^'EM"#6
B#'K"%K+#'@$$@L%6@+#'T#+'R"$6@&@j"$U
;34)"0'4%.,3)+0=
N%6"$'+#&=
>99#"+&4",'%!04?,(= H<$R%7"

3

B$$@L%6@+#'H+<$7"

*'T&QK^%7$"U

['T&QK^%7$"U

'3,W
'3,W

'1,1
'1,1

B$$@L%6@+#'J"&&
B#'K"%K+#'@$$@L%6@+#'TJ@68'R"$6@&@j"$U
;34)"0'4%.,3)+0=
-"6"#6@+#'S+#)'T&%L++#U
>99#"+&4",'%!04?,(= [@S"&@#"

3

B$$@L%6@+#'H+<$7"

['T&QK^%7$"U

'3,W
'3,W

'1,1
'1,1

G+6%&'*
T&QK^%7$"U

G+6%&'[
T&QK^%7$"U

G+6%&'`
T&QK^%7$"U

03,.

1,1

1,1

E]@K6@#L'K+@&'#<6$@"#6'7+#6"#6

1,1

1,1

1,1

[&+J)+J#'7$")@6

1,1

1,1

1,1

:+99"$7@%&'R"$6@&@j"$

1,1

1,1

1,1

O$='9%#<$"

1,1

1,1

1,1

30\,1

.X,1

3?0,1

(68"$

1,1

1,1

1,1

569+KS8"$@7')"S+K@6@+#

2,1

C@P<@)'9%#<$"

*<6$@"#6K'%SS&@")

3.\,.

.X,1

3?0,1

[+6"#6@%&'7$+S'#<6$@"#6'$"9+M%&

0.X,1

W\,1

0>>,0

*<6$@"#6'Q%&%#7"

'>10,.

'\,1

'>\1,\

>,W1

>,>2

>,\X

5SS&@")'6+'$"9+M%&'$%6@+
c$"K8'J%6"$'%SS&@")V

3,W. 7004

\0,1
.1a

*'T&QK^%7$"U

B$$@L%6@+#'J"&&

B$$@L%6@+#'K+<$7"K

1,1
1a

G+6%&'8%$M"K6KV

['T&QK^%7$"U
a'%M%@&,

`'T&QK^%7$"U
a'%M%@&,

G+6%&'*
T&QK^%7$"U

1,1
1a

1,1
1a

>1,>

`'T&QK^%7$"U -<#6@9"'T8$KU
'1,1
'1,1

'>.,1

>W,1
>11a

?\,1
>11a

0.X,>

`'T&QK^%7$"U -<#6@9"'T8$KU
'1,1
'1,1

'>.,1

>

!>:/75!:(;>6<5:(89/(?/9-B c@"&)'?'^'N8"%64'K@&%L"4'K+R6')+<L8

576@M@6='^'EM"#6

i'+R' *'T&QK^%7$"U
EM"#6K
a'%M%@&,

[$"/@$$@L%6@+#'S$@+$'6+'S&%#6@#L'TJ@68'R"$6@&@j"$U
;34)"0'4%.,3)+0=
-"6"#6@+#'S+#)'T&%L++#U
>99#"+&4",'%!04?,(= [@S"&@#"
B$$@L%6@+#'H+<$7"
B$$@L%6@+#'J"&&

>

?2,1
.1a

*'T&QK^%7$"U

['T&QK^%7$"U

'3,>
'3,>

'1,1
'1,1

['T&QK^%7$"U
a'%M%@&,

`'T&QK^%7$"U
a'%M%@&,

G+6%&'*
T&QK^%7$"U

>X,1
>11a

>>X,1
>11a

>11,>

`'T&QK^%7$"U -<#6@9"'T8$KU
'1,1
'1,1

'0W,1

G+#='D$%K@&'O%@$='b'>.323'c&%#%L%#'-O'b'O+K'[%&+K4':5'?3X01'b'Z"$7")':+<#6='b'H%7$%9"#6+'-@M"$'D%K@#

1\^13^01>0'>3V1WV00

[%L"'>\'+R'3W

!"#$%&'#()*'*+&,&'#(-.*'(/&01$#
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'011?')"%)&@#"
!>:/75!:(;>6<5:(89/(?/9-(F?9!:7!>56GB c@"&)'?'^'N8"%64'K@&%L"4'K+R6')+<L8

i'+R' *'T&QK^%7$"U
EM"#6K
a'%M%@&,

576@M@6='^'EM"#6
B#'K"%K+#'@$$@L%6@+#'TJ@68'R"$6@&@j"$U
;34)"0'4%.,3)+0=
-"6"#6@+#'S+#)'T&%L++#U
>99#"+&4",'%!04?,(= [@S"&@#"

0

B$$@L%6@+#'H+<$7"

*'T&QK^%7$"U

['T&QK^%7$"U

'3,>
'3,>

'1,1
'1,1

B$$@L%6@+#'J"&&

G+6%&'*
T&QK^%7$"U

G+6%&'[
T&QK^%7$"U

G+6%&'`
T&QK^%7$"U

B$$@L%6@+#'K+<$7"K

?,W

1,1

1,1

E]@K6@#L'K+@&'#<6$@"#6'7+#6"#6

1,1

1,1

1,1

[&+J)+J#'7$")@6

1,1

1,1

1,1

:+99"$7@%&'R"$6@&@j"$

1,1

1,1

1,1

O$='9%#<$"

1,1

1,1

1,1

C@P<@)'9%#<$"

0?>,1

W\,1

3W\,1

(68"$

1,1

1,1

1,1

569+KS8"$@7')"S+K@6@+#

2,1

*<6$@"#6K'%SS&@")

312,W

W\,1

3W\,1

[+6"#6@%&'7$+S'#<6$@"#6'$"9+M%&

001,1

3W,1

>XX,1

*<6$@"#6'Q%&%#7"

'\2,W

'>W,1

'>\0,1

5SS&@")'6+'$"9+M%&'$%6@+

>,W1

>,W>

0,>1

c$"K8'J%6"$'%SS&@")V

>,3\ 7004

?2,1
.1a

G+6%&'8%$M"K6KV

['T&QK^%7$"U
a'%M%@&,

`'T&QK^%7$"U
a'%M%@&,

G+6%&'*
T&QK^%7$"U

>X,1
>11a

>>X,1
>11a

011,3

`'T&QK^%7$"U -<#6@9"'T8$KU
'1,1
'1,1

'0W,1

>

!>:/75!:(;>6<5:(89/(?/9-B c@"&)'?'^':+$#4'K@&%L"

576@M@6='^'EM"#6

i'+R' *'T&QK^%7$"U
EM"#6K
a'%M%@&,

[$"/@$$@L%6@+#'S$@+$'6+'S&%#6@#L'TJ@68'R"$6@&@j"$U
;34)"0'4%.,3)+0=
-"6"#6@+#'S+#)'T&%L++#U
>99#"+&4",'%!04?,(= [@S"&@#"
B$$@L%6@+#'H+<$7"
B$$@L%6@+#'J"&&

>

*'T&QK^%7$"U

['T&QK^%7$"U

'3,>
'3,>

'1,1
'1,1

B#'K"%K+#'@$$@L%6@+#'T#+'R"$6@&@j"$U
;34)"0'4%.,3)+0=
N%6"$'+#&=
>99#"+&4",'%!04?,(= H<$R%7"
B$$@L%6@+#'H+<$7"
B$$@L%6@+#'J"&&

\0,1
.1a

3

1,1
1a

*'T&QK^%7$"U

['T&QK^%7$"U

'3,>
'3,>

'1,1
'1,1

['T&QK^%7$"U
a'%M%@&,

`'T&QK^%7$"U
a'%M%@&,

G+6%&'*
T&QK^%7$"U

>W,1
>11a

?\,1
>11a

\.,>

`'T&QK^%7$"U -<#6@9"'T8$KU
'1,1
'1,1
1,1
1a

'0W,1
1,1
1a

?,W

`'T&QK^%7$"U -<#6@9"'T8$KU
'1,1
'1,1

'0W,1

G+#='D$%K@&'O%@$='b'>.323'c&%#%L%#'-O'b'O+K'[%&+K4':5'?3X01'b'Z"$7")':+<#6='b'H%7$%9"#6+'-@M"$'D%K@#

1\^13^01>0'>3V1WV00

[%L"'>?'+R'3W

!"#$%&'#()*'*+&,&'#(-.*'(/&01$#
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'011?')"%)&@#"
!>:/75!:(;>6<5:(89/(?/9-(F?9!:7!>56GB c@"&)'?'^':+$#4'K@&%L"

i'+R' *'T&QK^%7$"U
EM"#6K
a'%M%@&,

576@M@6='^'EM"#6
B#'K"%K+#'@$$@L%6@+#'TJ@68'R"$6@&@j"$U
;34)"0'4%.,3)+0=
-"6"#6@+#'S+#)'T&%L++#U
>99#"+&4",'%!04?,(= [@S"&@#"

3

B$$@L%6@+#'H+<$7"

*'T&QK^%7$"U

['T&QK^%7$"U

'3,>
'3,>

'1,1
'1,1

B$$@L%6@+#'J"&&

G+6%&'*
T&QK^%7$"U

G+6%&'[
T&QK^%7$"U

G+6%&'`
T&QK^%7$"U

0>,?

1,1

1,1

E]@K6@#L'K+@&'#<6$@"#6'7+#6"#6

1,1

1,1

1,1

[&+J)+J#'7$")@6

1,1

1,1

1,1

:+99"$7@%&'R"$6@&@j"$

1,1

1,1

1,1

O$='9%#<$"

1,1

1,1

1,1

B$$@L%6@+#'K+<$7"K

C@P<@)'9%#<$"

30\,1

.X,1

3?0,1

(68"$

1,1

1,1

1,1

569+KS8"$@7')"S+K@6@+#

2,1

*<6$@"#6K'%SS&@")

3.X,?

.X,1

3?0,1

[+6"#6@%&'7$+S'#<6$@"#6'$"9+M%&

0.X,1

W\,1

0>>,0

*<6$@"#6'Q%&%#7"

'>11,?

'\,1

'>\1,\

>,3?

>,>2

>,\X

5SS&@")'6+'$"9+M%&'$%6@+
c$"K8'J%6"$'%SS&@")V

3,00 7004

\0,1
.1a

G+6%&'8%$M"K6KV

['T&QK^%7$"U
a'%M%@&,

`'T&QK^%7$"U
a'%M%@&,

G+6%&'*
T&QK^%7$"U

>W,1
>11a

?\,1
>11a

0..,W

`'T&QK^%7$"U -<#6@9"'T8$KU
'1,1
'1,1

'0W,1

>

G+#='D$%K@&'O%@$='b'>.323'c&%#%L%#'-O'b'O+K'[%&+K4':5'?3X01'b'Z"$7")':+<#6='b'H%7$%9"#6+'-@M"$'D%K@#

1\^13^01>0'>3V1WV00

[%L"'01'+R'3W

!"#$%&'#()*'*+&,&'#(-.*'(/&01$#
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'011?')"%)&@#"

*FG-BE*G'5[[CB:5GB(*H4'[(GE*GB5C'-EZ(A5C4'5*O'D5C5*:E
23 -9>!6=(98(!>:/75!:(2--A756(H=3(?/9-(/5)9H2A(-9:5!:72A
0\14111

0.W4.X1
0W14111

00?4>31

0114111

>X342WW

>X14111

>0?42.2

5SS&@")
-"9+M")

>014111

\14111

3.422X

W14111

0\401\

1
*@6$+L"#

[8+KS8+$<K

[+6%KK@<9

G+6%&'*
T&QKU

G+6%&'[
T&QKU

G+6%&'`
T&QKU

'>>432\,W

'1,1

'1,1

E]@K6@#L'K+@&'#<6$@"#6'7+#6"#6

'1,1

'1,1

'1,1

[&+J)+J#'7$")@6

'1,1

'1,1

'1,1

:+99"$7@%&'R"$6@&@j"$

'1,1

'1,1

'1,1

B$$@L%6@+#'K+<$7"K

O$='9%#<$"
C@P<@)'9%#<$"
(68"$
569+KS8"$@7')"S+K@6@+#

'1,1

'1,1

'1,1

'0>04?3X,1

'3.422X,1

'0.W4.X1,1

'1,1

'1,1

'1,1

'W4\>X,1

*<6$@"#6K'%SS&@")'6+'%&&'7$+SK

'00?4>31,W

'3.422X,1

'0.W4.X1,1

[+6"#6@%&'7$+S'#<6$@"#6'$"9+M%&

'>X342WW,1

'0\401\,1

'>0?42.X,\

'X.43\X,W

'24.X\,1

'>0W4\13,0

'>,W1

'>,02

'>,?X

*<6$@"#6'Q%&%#7"
5SS&@")'6+'$"9+M%&'$%6@+

G+#='D$%K@&'O%@$='b'>.323'c&%#%L%#'-O'b'O+K'[%&+K4':5'?3X01'b'Z"$7")':+<#6='b'H%7$%9"#6+'-@M"$'D%K@#

1\^13^01>0'>3V1WV00

[%L"'0>'+R'3W

!"#$%&'#()*'*+&,&'#(-.*'(/&01$#
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'011?')"%)&@#"
;3 -9>!6=(98(!7:/9<5!(2--A756(;I(!>:/75!:(=9>/?5
0W14111

0>04?3X
0114111

>X14111

>014111

\14111

W14111

>>432\
1
B$$@L%6@+#
K+<$7"K

1

1

1

1

E]@K6@#L'K+@&
#<6$@"#6
7+#6"#6

[&+J)+J#
7$")@6

:+99"$7@%&
R"$6@&@j"$

O$='9%#<$"

G+6%&'*
T&QKU

G+6%&'[
T&QKU

G+6%&'`
T&QKU

'>>432\,W

'1,1

'1,1

E]@K6@#L'K+@&'#<6$@"#6'7+#6"#6

'1,1

'1,1

'1,1

[&+J)+J#'7$")@6

'1,1

'1,1

'1,1

:+99"$7@%&'R"$6@&@j"$

'1,1

'1,1

'1,1

B$$@L%6@+#'K+<$7"K

O$='9%#<$"
C@P<@)'9%#<$"
(68"$
569+KS8"$@7')"S+K@6@+#

'1,1

'1,1

'1,1

'0>04?3X,1

'3.422X,1

'0.W4.X1,1

'1,1

'1,1

'1,1

'00?4>31,W

'3.422X,1

'0.W4.X1,1

[+6"#6@%&'7$+S'#<6$@"#6'$"9+M%&

'>X342WW,1

'0\401\,1

'>0?42.X,\

'X.43\X,W

'24.X\,1

'>0W4\13,0

'>,W1

'>,02

'>,?X

5SS&@")'6+'$"9+M%&'$%6@+

C@P<@)'9%#<$"

(68"$

569+KS8"$@7
)"S+K@6@+#

'W4\>X,1

*<6$@"#6K'%SS&@")'6+'%&&'7$+SK
*<6$@"#6'Q%&%#7"

W4\>X

1

G+#='D$%K@&'O%@$='b'>.323'c&%#%L%#'-O'b'O+K'[%&+K4':5'?3X01'b'Z"$7")':+<#6='b'H%7$%9"#6+'-@M"$'D%K@#

1\^13^01>0'>3V1WV00

[%L"'00'+R'3W

!"#$%&'#()*'*+&,&'#(-.*'(/&01$#
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'011?')"%)&@#"

*FG-BE*G'D5C5*:E
23 J49A5(82/)(;2A2!?5

G+6%&'*
T&QKU

G+6%&'[
T&QKU

G+6%&'`
T&QKU

'34WW3,\

'..?,2

'>4WWW,>

'>40.X4?2.,X

'01W40?3,\

'.0241\X,\

*<6$@"#6K'@#'K6+$%L"'R$+9'8"$)k
O%@&='L$+KK
5##<%&'L$+KK
*"6'6+'S+#)'K6+$%L"'%R6"$'%99+#@%'&+KK"K'T31a'&+KK'%SS&@")U

'>?2402.,?

'WX401?,\

'>3>422>,2

*"6'6+')$=&+6'K6+$%L"'%R6"$'%99+#@%'&+KK"K'T31a'&+KK'%SS&@")U

'X\04X12,1

'>.\41\W,1

'3?.43>.,>

*"6'@#'K6+$%L"'T31a'&+KK'%SS&@")U

'\2?4\\0,?

'01W40?3,\

'.0241\X,\

'>>432\,W

'1,1

'1,1

B$$@L%6@+#'K+<$7"K
569+KS8"$@7')"S+K@6@+#

'W4\>X,1

B9S+$6K

'1,1

'1,1

'1,1

E]S+$6K

'XX?4?1?,0

'\X42W1,\

'>\.43W>,.

[+6"#6@%&'7$+S'#<6$@"#6'$"9+M%&

'>X342WW,1

'0\401\,1

'>0?42.X,\

'X04W0W,0

'\?43W.,1

'0>>4?\\,.

'>,3\

'W,>2

'0,X3

*<6$@"#6'Q%&%#7"
*<6$@"#6'Q%&%#7"'$%6@+
k'[+6%KK@<9'"]7$"6@+#'R$+9'9@&I'7+JK'%#)')$='7+JK'+#&=,

G+#='D$%K@&'O%@$='b'>.323'c&%#%L%#'-O'b'O+K'[%&+K4':5'?3X01'b'Z"$7")':+<#6='b'H%7$%9"#6+'-@M"$'D%K@#

1\^13^01>0'>3V1WV00

[%L"'03'+R'3W

!"#$%&'#()*'*+&,&'#(-.*'(/&01$#
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'011?')"%)&@#"

H5Z[CB*!'5*O'5*5ChHBH'[C5*
23 )2!>/5(=2)-A7!<(2!6(2!2AI=7=(-A2!
Z@#@9<9')%6%'7+&&"76@+#'$"P<@$"9"#6K
c$"P<"#7=

H%9S&@#L'Z"68+)K

H+<$7"

c@"&)'5#%&=6"K

C%Q'5#%&=6"K

(#7"'J@68@#'>0'
9+#68K

c+$'"%78'9%#<$"'
K+<$7"4'%'7+9S+K@6"'
K%9S&"'S"$'68"'
l5SS$+M")'H%9S&@#L'
[$+7")<$"K'R+$'
*<6$@"#6'%#)'
!$+<#)J%6"$'
Z+#@6+$@#L'%6'E]@K6@#L'
Z@&I':+J'O%@$@"Km'J@&&'
Q"'7+&&"76"),

:+$$%&'H+&@)K
H"S%$%6+$'H+&@)K
O@L"K6%6"'H+&@)K

*+#"'$"P<@$")

!"#"$%&'9@#"$%&K4'
@#7&<)@#LV
7%&7@<94'9%L#"K@<94'
K+)@<94'Q@7%$Q+#%6"4'
7%$Q+#%6"4'K<&R%6"4'
%#)'78&+$@)"

GJ@7"'S"$'="%$

c+$'"%78'9%#<$"'
K+<$7"4'%'7+9S+K@6"'
K%9S&"'S"$'68"'
l5SS$+M")'H%9S&@#L'
[$+7")<$"K'R+$'
*<6$@"#6'%#)'
!$+<#)J%6"$'
Z+#@6+$@#L'%6'E]@K6@#L'
Z@&I':+J'O%@$@"Km'J@&&'
Q"'7+&&"76"),

:+$$%&'H+&@)K
H"S%$%6+$'H+&@)K
O@L"K6%6"'H+&@)K

*+#"'$"P<@$")

G+6%&'#@6$+L"#4'6+6%&'
S8+KS8+$<K4'
S+6%KK@<94'%#)'
S"$7"#6'9+@K6<$"

E%78'%SS&@7%6@+#'6+'
"%78'&%#)'%SS&@7%6@+#'
%$"%

c+$'"%78'%SS&@")'
9%#<$"'K+<$7"4'%'
7+9S+K@6"'K%9S&"'S"$'
68"'l5SS$+M")'
H%9S&@#L'[$+7")<$"K'
R+$'*<6$@"#6'%#)'
!$+<#)J%6"$'
Z+#@6+$@#L'%6'E]@K6@#L'
Z@&I':+J'O%@$@"Km'J@&&'
Q"'7+&&"76"),

:+$$%&'H+&@)K
H"S%$%6+$'H+&@)K
O@L"K6%6"'H+&@)K

O%6"'%SS&@")'%#)'6+6%&'
J"@L86'T6+#KU'%SS&@")

["$7"#6'9+@K6<$"

c+$'"%78'%SS&@")'
9%#<$"'K+<$7"4'%'
K7%&")'J"@L86'Q='
6$<7I&+%)'J@&&'Q"'
$"7+$)"),

G+#='D$%K@&'O%@$='b'>.323'c&%#%L%#'-O'b'O+K'[%&+K4':5'?3X01'b'Z"$7")':+<#6='b'H%7$%9"#6+'-@M"$'D%K@#

1\^13^01>0'>3V1WV00

[%L"'0W'+R'3W

!"#$%&'#()*'*+&,&'#(-.*'(/&01$#
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'011?')"%)&@#"
23 )2!>/5(=2)-A7!<(2!6(2!2AI=7=(-A2!(F?9!:7!>56G
Z@#@9<9')%6%'7+&&"76@+#'$"P<@$"9"#6K
c$"P<"#7=

H%9S&@#L'Z"68+)K

H+<$7"

c@"&)'5#%&=6"K

C%Q'5#%&=6"K

E%78'+RRK@6"'"]S+$6'+R'
9%#<$"

c+$'"%78'9%#<$"'
K+<$7"'"]S+$6")4'%'
7+9S+K@6"'K%9S&"'
l5SS$+M")'H%9S&@#L'
[$+7")<$"K'R+$'
*<6$@"#6'%#)'
!$+<#)J%6"$'
Z+#@6+$@#L'%6'E]@K6@#L'
Z@&I':+J'O%@$@"Km'J@&&'
Q"'7+&&"76"),

:+$$%&'H+&@)K
H"S%$%6+$'H+&@)K
O@L"K6%6"'H+&@)K

O%6"'"]S+$6")'%#)'
6+6%&'J"@L86'T6+#KU'
"]S+$6")

["$7"#6'9+@K6<$"

c+$'"%78'9%#<$"'
K+<$7"'"]S+$6")4'%'
K7%&")'J"@L86'Q='
6$<7I&+%)'J@&&'Q"'
$"7+$)"),
;3 -/9?5==(J2=:5J2:5/(=2)-A7!<(2!6(2!2AI=7=(-A2!
Z@#@9<9')%6%'7+&&"76@+#'$"P<@$"9"#6K
c$"P<"#7=

H%9S&@#L'Z"68+)K

H+<$7"

c@"&)'5#%&=6"K

C%Q'5#%&=6"K

_<%$6"$&=')<$@#L'+#"'
%SS&@7%6@+#'"M"#6

c+$'R@"&)'
9"%K<$"9"#6V
c+$'"%78'S+#)4'%'
7+9S+K@6"'+$'L$%Q'
K%9S&"'S"$'68"'
l5SS$+M")'H%9S&@#L'
[$+7")<$"K'R+$'
*<6$@"#6'%#)'
!$+<#)J%6"$'
Z+#@6+$@#L'%6'E]@K6@#L'
Z@&I':+J'O%@$@"Km'J@&&'
Q"'7+&&"76"),

H6+$%L"'[+#)

O%6"'%SS&@")'%#)'
"&"76$@7%&'7+#)<76@M@6=

*@6$%6"/#@6$+L"#'T+#&='''
J8"#'S+#)'@K'
%"$%6")U4'
%99+#@<9/#@6$+L"#4'
6+6%&'`n"&)%8&'#@6$+L"#4'
6+6%&'S8+KS8+$<K4'%#)'
S+6%KK@<9

c+$'&%Q+$%6+$='
%#%&=K"KV
c+$'"%78'S+#)4'%'
7+9S+K@6"'+$'L$%Q'
K%9S&"'S"$'68"'
l5SS$+M")'H%9S&@#L'
[$+7")<$"K'R+$'
*<6$@"#6'%#)'
!$+<#)J%6"$'
Z+#@6+$@#L'%6'E]@K6@#L'
Z@&I':+J'O%@$@"Km'J@&&'
Q"'7+&&"76"),

G+#='D$%K@&'O%@$='b'>.323'c&%#%L%#'-O'b'O+K'[%&+K4':5'?3X01'b'Z"$7")':+<#6='b'H%7$%9"#6+'-@M"$'D%K@#

1\^13^01>0'>3V1WV00

[%L"'0.'+R'3W

!"#$%&'#()*'*+&,&'#(-.*'(/&01$#
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'011?')"%)&@#"
;3 -/9?5==(J2=:5J2:5/(=2)-A7!<(2!6(2!2AI=7=(-A2!(F?9!:7!>56G
Z@#@9<9')%6%'7+&&"76@+#'$"P<@$"9"#6K
c$"P<"#7=

H%9S&@#L'Z"68+)K

H+<$7"

c@"&)'5#%&=6"K

C%Q'5#%&=6"K

(#7"'J@68@#'>0'
9+#68K'%#)'%##<%&&='
R+$'6J+'="%$K'%R6"$'
L$+<#)J%6"$'
9+#@6+$@#L'J"&&K'%$"'
$"P<@$")

c+$'"%78'S+#)4'%'
7+9S+K@6"'+$'L$%Q'
K%9S&"'S"$'68"'
l5SS$+M")'H%9S&@#L'
[$+7")<$"K'R+$'
*<6$@"#6'%#)'
!$+<#)J%6"$'
Z+#@6+$@#L'%6'E]@K6@#L'
Z@&I':+J'O%@$@"Km'J@&&'
Q"'7+&&"76"),

H6+$%L"'[+#)

*+#"'$"P<@$")

!"#"$%&'9@#"$%&K4'
@#7&<)@#LV
7%&7@<94'9%L#"K@<94'
K+)@<94'Q@7%$Q+#%6"4'
7%$Q+#%6"4'K<&R%6"4'
%#)'78&+$@)"

E%78'%SS&@7%6@+#

c+$'"%78'S+#)4'%'
7+9S+K@6"'+$'L$%Q'
K%9S&"'S"$'68"'
l5SS$+M")'H%9S&@#L'
[$+7")<$"K'R+$'
*<6$@"#6'%#)'
!$+<#)J%6"$'
Z+#@6+$@#L'%6'E]@K6@#L'
Z@&I':+J'O%@$@"Km'J@&&'
Q"'7+&&"76"),

H6+$%L"'[+#)

O%6"'%SS&@")'%#)'
M+&<9"'TL%&&+#K'+$'
%7$"/@#78"KU'%SS&@")

*+#"'$"P<@$")

_<%$6"$&='J8"#'
)@L"K6"$'@K'+S"$%6@#L,

c+$'R@"&)'
9"%K<$"9"#6V
c+$'"%78'S+#)4'%'
7+9S+K@6"'+$'L$%Q'
K%9S&"'S"$'68"'
l5SS$+M")'H%9S&@#L'
[$+7")<$"K'R+$'
*<6$@"#6'%#)'
!$+<#)J%6"$'
Z+#@6+$@#L'%6'E]@K6@#L'
Z@&I':+J'O%@$@"Km'J@&&'
Q"'7+&&"76"),

O@L"K6%6"'/'
N%K6"J%6"$

O%6"'%SS&@")'%#)'
"&"76$@7%&'7+#)<76@M@6=

*@6$%6"/#@6$+L"#'T+#&='''
J8"#'S+#)'@K'
%"$%6")U4'
%99+#@<9/#@6$+L"#4'
6+6%&'`n"&)%8&'#@6$+L"#4'
6+6%&'S8+KS8+$<K4'%#)'
S+6%KK@<9

c+$'&%Q+$%6+$='
%#%&=K"KV
c+$'"%78'S+#)4'%'
7+9S+K@6"'+$'L$%Q'
K%9S&"'S"$'68"'
l5SS$+M")'H%9S&@#L'
[$+7")<$"K'R+$'
*<6$@"#6'%#)'
!$+<#)J%6"$'
Z+#@6+$@#L'%6'E]@K6@#L'
Z@&I':+J'O%@$@"Km'J@&&'
Q"'7+&&"76"),

G+#='D$%K@&'O%@$='b'>.323'c&%#%L%#'-O'b'O+K'[%&+K4':5'?3X01'b'Z"$7")':+<#6='b'H%7$%9"#6+'-@M"$'D%K@#

1\^13^01>0'>3V1WV00

[%L"'0X'+R'3W

!"#$%&'#()*'*+&,&'#(-.*'(/&01$#
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'011?')"%)&@#"
?3 =97A(=2)-A7!<(2!6(2!2AI=7=(-A2!
Z@#@9<9')%6%'7+&&"76@+#'$"P<@$"9"#6K
c$"P<"#7=

H%9S&@#L'Z"68+)K

H+<$7"

c@"&)'5#%&=6"K

C%Q'5#%&=6"K

(#7"'@#'K<99"$'+R'
011\'%#)'68"#'+#7"'
"M"$='R@M"'="%$K'R+$'
"%78'&%#)'%SS&@7%6@+#'
%$"%

c+$'"%78'R@"&)4'%'
7+9S+K@6"'K%9S&"'S"$'
68"'l5SS$+M")'
H%9S&@#L'[$+7")<$"K'
R+$'*<6$@"#6'%#)'
!$+<#)J%6"$'
Z+#@6+$@#L'%6'E]@K6@#L'
Z@&I':+J'O%@$@"Km'J@&&'
Q"'7+&&"76"),

5&&'c@"&)K

*+#"'$"P<@$")

1'6+'>'R++6V'G+6%&'
S8+KS8+$<K

63 -A2!:(:7==>5(=2)-A7!<(2!6(2!2AI=7=(-A2!
Z@#@9<9')%6%'7+&&"76@+#'$"P<@$"9"#6K
c$"P<"#7=

H%9S&@#L'Z"68+)K

H+<$7"

c@"&)'5#%&=6"K

C%Q'5#%&=6"K

E%78'7$+S'8%$M"K6'
R$+9'"%78'&%#)'
%SS&@7%6@+#'%$"%

c+$'"%78'R@"&)'%#)'
7$+S4'%'7+9S+K@6"'
K%9S&"'S"$'68"'
l5SS$+M")'H%9S&@#L'
[$+7")<$"K'R+$'
*<6$@"#6'%#)'
!$+<#)J%6"$'
Z+#@6+$@#L'%6'E]@K6@#L'
Z@&I':+J'O%@$@"Km'J@&&'
Q"'7+&&"76"),

5&&'c@"&)K

O%6"'8%$M"K6")'%#)'
6+6%&'J"@L86'T6+#KU'+R'
8%$M"K6")'9%6"$@%&'
$"9+M")'R$+9'"%78'
&%#)'%SS&@7%6@+#'%$"%

["$7"#6'J"6'J"@L86'+R'
8%$M"K6")'S&%#6'
$"9+M")

*+#"'$"P<@$")

G+6%&'#@6$+L"#4'
"]S$"KK")'+#'%')$='
J"@L86'Q%K@K

G+6%&'#@6$+L"#4'
S8+KS8+$<K4'%#)'
S+6%KK@<94'"]S$"KK")'
+#'%')$='J"@L86'Q%K@K

c+$'"%78'R@"&)'%#)'
7$+S4'%'K7%&")'J"@L86'
Q='6$<7I&+%)'J@&&'Q"'
$"7+$)"),
Z@)/K"%K+#4'%K'
#"7"KK%$='6+'%KK"KK'
#"")'R+$'%))@6@+#%&'
#@6$+L"#')<$@#L'68"'
L$+J@#L'K"%K+#'T+#&='
$"P<@$")'@R'O@K78%$L"$'
J%#6K'6+'%))'R"$6@&@j"$'
@#'"]7"KK'+R'>,W'6@9"K'
68"'#@6$+L"#'"]S"76")'
6+'Q"'$"9+M")'Q='68"'
8%$M"K6")'S+$6@+#'+R'
68"'7$+SU

c+$'"%78'R@"&)'%#)'
7$+S4'%'7+9S+K@6"'
K%9S&"'S"$'68"'
l5SS$+M")'H%9S&@#L'
[$+7")<$"K'R+$'
*<6$@"#6'%#)'
!$+<#)J%6"$'
Z+#@6+$@#L'%6'E]@K6@#L'
Z@&I':+J'O%@$@"Km'J@&&'
Q"'7+&&"76"),

c@"&)K

53 7//7<2:79!(J2:5/(=2)-A7!<(2!6(2!2AI=7=(-A2!
Z@#@9<9')%6%'7+&&"76@+#'$"P<@$"9"#6K
c$"P<"#7=

H%9S&@#L'Z"68+)K

H+<$7"

c@"&)'5#%&=6"K

C%Q'5#%&=6"K

G+#='D$%K@&'O%@$='b'>.323'c&%#%L%#'-O'b'O+K'[%&+K4':5'?3X01'b'Z"$7")':+<#6='b'H%7$%9"#6+'-@M"$'D%K@#

1\^13^01>0'>3V1WV00

[%L"'02'+R'3W

!"#$%&'#()*'*+&,&'#(-.*'(/&01$#
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'011?')"%)&@#"
53 7//7<2:79!(J2:5/(=2)-A7!<(2!6(2!2AI=7=(-A2!(F?9!:7!>56G
Z@#@9<9')%6%'7+&&"76@+#'$"P<@$"9"#6K
c$"P<"#7=

H%9S&@#L'Z"68+)K

H+<$7"

c@"&)'5#%&=6"K

C%Q'5#%&=6"K

(#"'@$$@L%6@+#'"M"#6'
)<$@#L'"%78'@$$@L%6@+#'
K"%K+#')<$@#L'%76<%&'
@$$@L%6@+#'"M"#6K'o'R+$'
"%78'@$$@L%6@+#'J%6"$'
K+<$7"'TJ"&&'%#)'
7%#%&U

c+$'"%78'@$$@L%6@+#'
K+<$7"4'%'L$%Q'K%9S&"'
S"$'68"''l5SS$+M")'
H%9S&@#L'[$+7")<$"K'
R+$'*<6$@"#6'%#)'
!$+<#)J%6"$'
Z+#@6+$@#L'%6'E]@K6@#L'
Z@&I':+J'O%@$@"Km'J@&&'
Q"'7+&&"76"),

B$$@L%6@+#'>/X
O+9"K6@7'/'ZD'p'E

599+#@%'/'F6@&@j@#L'
6"K6'K6$@SK,''BR'
%99+#@%'@K'S$"K"#6'/'
&%Q'%#%&=K@K'9<K6'Q"'
7+9S&"6"),

E&"76$@7%&'7+#)<76@M@6='
%#)'#@6$%6"/#@6$+L"#'

O%6"'%SS&@")'%#)'
M+&<9"'TL%&&+#K'+$'
%7$"/@#78"KU'%SS&@")

*+#"'$"P<@$")

e(-g

O%6%'7+&&"76")'6+'
K%6@KR='68"'
L$+<#)J%6"$'
9+#@6+$@#L'
$"P<@$"9"#6K'J@&&'
K%6@KR='68@K'
$"P<@$"9"#6'R+$'
@$$@L%6@+#'J"&&K

!$+<#)J%6"$'
9+#@6+$@#L')%6%'J@&&'Q"'
<K")'6+'K%6@KR='
9+#@6+$@#L'
$"P<@$"9"#6K'R+$'%&&'
@$$@L%6@+#'J"&&'J%6"$,
B$$@L%6@+#')@K6$@76')%6%'
J@&&'Q"'<K")'6+'K%6@KR='
9+#@6+$@#L'
$"P<@$"9"#6K'R+$'%&&'
7%#%&^K<$R%7"'J%6"$,
E%78'R$"K8'J%6"$'
@$$@L%6@+#'"M"#6'R+$'
"%78'&%#)'%SS&@7%6@+#'
%$"%

C@K6'@#)@M@)<%&'
@$$@L%6@+#'K+<$7"K'%#)'
68"'R&+J'$%6"'
9"%K<$"9"#6'
9"68+)4'",L,V

BN'>/X

B$$@L%6@+#'N"&&'>'/'
@#&@#"'R&+J'9"6"$
B$$@L%6@+#'N"&&'0'/'R&+J'
$%6"'9<&6@S&@")'Q='
$<#6@9"
:%#%&'>'/'R&+J'$%6"'
9<&6@S&@")'Q='$<#6@9"

*FG-BE*G'Z5*5!EZE*G'[C5*'-EABEN
23 !>:/75!:()2!2<5)5!:(-A2!(/5H75J

["$K+#'J8+'7$"%6")'68"'*Z[V

Z@678"&&4'Z@78%"&

O%6"'68"'*Z['J%K')$%R6")V

1X^1\^01>>

["$K+#'J8+'%SS$+M")'68"'R@#%&'*Z[V Z@678"&&4'Z@78%"&
O%6"'+R'*Z['@9S&"9"#6%6@+#V

@00%&/,50%7,)%+,'4&+4%"'7,)!&4",'<
@00%&/,50%7,)%+,'4&+4%"'7,)!&4",'<

1X^1\^01>>

G+#='D$%K@&'O%@$='b'>.323'c&%#%L%#'-O'b'O+K'[%&+K4':5'?3X01'b'Z"$7")':+<#6='b'H%7$%9"#6+'-@M"$'D%K@#

1\^13^01>0'>3V1WV00

[%L"'0\'+R'3W

!"#$%&'#()*'*+&,&'#(-.*'(/&01$#
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'011?')"%)&@#"

5GG5:YEO'Z5['5*O'O(:FZE*G5GB(*'-EcE-E*:EH
G8"' R+&&+J@#L' &@K64' Q%K")' <S+#' <K"$' K"&"76@+#K' %#)' )%6%' "#6$@"K4' )"K7$@Q"K' 68"' 9@#@9<9' $"P<@$")' %66%789"#6K' 68%6' 9<K6'
Q"'K<Q9@66")'J@68'68"'*<6$@"#6'Z%#%L"9"#6'[&%#'R+$'68"'$"S+$6@#L'K78")<&"'+R'q;<&='>4'011?q,
23 -/5A7)7!2/I(627/I(82?7A7:I(2==5==)5!:

G8"' *Z[' J@&&' @#7&<)"' 68"' @#@6@%&' [$"&@9@#%$=' O%@$=' c%7@&@6=' 5KK"KK9"#6' T566%789"#6' 5U' %#)' 68"' %##<%&' <S)%6"K' %K' $"P<@$")' Q='
Z+#@6+$@#L'%#)'-"S+$6@#L'[$+L$%9'*+,'-./0112/113.,':+S@"K'+R'68"K"'%KK"KK9"#6K'K8%&&'Q"'9%@#6%@#")'R+$'>1'="%$K,
;3 A2!6(2/52()2-F=G

B)"#6@R=' "%78' &%#)' %SS&@7%6@+#' %$"%' T<#)"$' 68"' O@K78%$L"$qK' 7+#6$+&4' J8"68"$' @6' @K' +J#")4' $"#6")4' +$' &"%K")4' 6+' J8@78' 9%#<$"' +$'
S$+7"KK'J%K6"J%6"$'R$+9'68"'S$+)<76@+#'%$"%'@K'+$'9%='Q"'%SS&@")'R+$'#<6$@"#6'$"7=7&@#LU'+#'%'K@#L&"'S<Q&@K8")'Q%K"'9%S'
>, 5' R@"&)' @)"#6@R@7%6@+#' K=K6"9' T5KK"KK+$qK' [%$7"&' *<9Q"$r' &%#)' %SS&@7%6@+#' %$"%r' 7$+SK' L$+J# Ur' @#)@7%6@+#' @R' "%78' &%#)'
%SS&@7%6@+#' @K' +J#")4' $"#6")4' +$' &"%K")' Q=' 68"' O@K78%$L"$r' @#)@7%6@+#' +R' J8%6' 6=S"' +R' J%K6"' @K' %SS&@")' TK+&@)' 9%#<$"' +#&=4'
J%K6"J%6"$' +#&=4' +$' Q+68' K+&@)' 9%#<$"' %#)' J%K6"J%6"$Ur' )$%@#%L"' R&+J' )@$"76@+#' @#' "%78' R@"&)4' #"%$Q=' K<$R%7"' J%6"$K4' %#)'
K6+$9' J%6"$' )@K78%$L"' S+@#6Kr' 6%@&J%6"$' %#)' K6+$9' J%6"$' )$%@#%L"' 7+#6$+&Kr' K<QK<$R%7"' T6@&"U' )$%@#%L"' K=K6"9K' T@#7&<)@#L'
)@K78%$L"' S+@#6K' %#)' &%6"$%&' "]6"#6Ur' @$$@L%6@+#' K<SS&=' J"&&K' %#)' L$+<#)J%6"$' 9+#@6+$@#L' J"&&Kr' K%9S&@#L' &+7%6@+#K' R+$'
)@K78%$L"K'+R'K6+$9'J%6"$'%#)'6%@&J%6"$'6+'K<$R%7"'J%6"$'R$+9'68"'R@"&),
0, [$+7"KK'J%K6"J%6"$'7+#M"=%#7"'K6$<76<$"K4')@K78%$L"'S+@#6K'%#)')@K78%$L"'9@]@#L'S+@#6K'J@68'@$$@L%6@+#'J%6"$'K<SS&@"Kr'
S<9S@#L'R%7@&@6@"Kr'R&+J'9"6"$'&+7%6@+#Kr')$%@#%L"')@678"K'%#)'7%#%&K4'7<&M"$6K4')$%@#@#L'7+#6$+&K'TQ"$9K4'&"M""K4'"67,U4'%#)'
)$%@#%L"'"%K"9"#6K,
5SS&@7%6@+#'%$"%'9%S'$"R"$"#7"'#<9Q"$V C5
B)"#6@R='"%78'R@"&)'<#)"$'7+#6$+&'+R'68"'O@K78%$L"$'%#)'J@68@#'R@M"'9@&"K'+R'68"')%@$='J8"$"'#"@68"$'S$+7"KK'J%K6"J%6"$'#+$'9%#<$"'
@K'%SS&@"),'E%78'R@"&)'K8%&&'Q"'@)"#6@R@")'+#'%'K@#L&"'S<Q&@K8")'Q%K"'9%S'%6'%#'%SS$+S$@%6"'K7%&"'Q='68"'R+&&+J@#LV
>, 5KK"KK+$qK'[%$7"&'*<9Q"$,
0, G+6%&'%7$"%L",
3, B#R+$9%6@+#'+#'J8+'+J#K'+$'&"%K"K'68"'R@"&)
*+#/%SS&@7%6@+#'%$"%'9%S'$"R"$"#7"'#<9Q"$V

C5

H"6Q%7IK4'D<RR"$K4'%#)'(68"$'5&6"$#%6@M"K'6+'[$+6"76'H<$R%7"'N%6"$'TK""'G"78#@7%&'H6%#)%$)'ABBUV
>, B)"#6@R='%&&'S+6"#6@%&'K<$R%7"'J%6"$K'+$'7+#)<@6K'6+'K<$R%7"'J%6"$'68%6'%$"'J@68@#'>11'R""6'+R'%#='&%#)'%SS&@7%6@+#'%$"%,
0, c+$'"%78'&%#)'%SS&@7%6@+#'%$"%'68%6'@K'J@68@#'>11'R""6'+R'%'K<$R%7"'J%6"$'+$'%'7+#)<@6'6+'K<$R%7"'J%6"$4'@)"#6@R='68"'K"6Q%7I4'
M"L"6%6")'Q<RR"$4'+$'+68"$'%&6"$#%6@M"'S$%76@7"'68%6'J@&&'Q"'@9S&"9"#6")'6+'S$+6"76'K<$R%7"'J%6"$'TG"78#@7%&'H6%#)%$)'ABBU,
H"6Q%7IK'%#)'Q<RR"$K'9%S'$"R"$"#7"'#<9Q"$V C5
?3 -/9?5==(J2=:5J2:5/(J/7::5!(2</55)5!:=

[$+M@)"' 7+S@"K' +R' J$@66"#' %L$""9"#6K' J@68' 68@$)' S%$6@"K' 68%6' $"7"@M"' S$+7"KK' J%K6"J%6"$' R+$' 68"@$' +J#' <K"' R$+9' 68"' O@K78%$L"$ qK'
)%@$='TG"78#@7%&'H6%#)%$)K'A,5,>'%#)'A,5,3U,

G+#='D$%K@&'O%@$='b'>.323'c&%#%L%#'-O'b'O+K'[%&+K4':5'?3X01'b'Z"$7")':+<#6='b'H%7$%9"#6+'-@M"$'D%K@#

1\^13^01>0'>3V1WV00

[%L"'0?'+R'3W

!"#$%&'#()*'*+&,&'#(-.*'(/&01$#
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'011?')"%)&@#"

HG5GEZE*GH'(c':(Z[CEGB(*
N%K6"'O@K78%$L"'-"P<@$"9"#6K'!"#"$%&'($)"$'*+,' -./0112/113.'R+$'E]@K6@#L'Z@&I':+J'O%@$@"K'T!"#"$%&'($)"$U'$"P<@$"K'+J#"$K'%#)'
+S"$%6+$K'+R'"]@K6@#L'9@&I'7+J')%@$@"K' TO@K78%$L"$KU'6+')"M"&+S'%#)'@9S&"9"#6'%'*<6$@"#6'Z%#%L"9"#6'[&%#'R+$'68"@$'&%#)'%SS&@7%6@+#'
%$"%K'T&%#)'<#)"$'7+#6$+&'+R'68"'O@K78%$L"$4'J8"68"$'@6'@K'+J#")4' $"#6")4'+$'&"%K")4'6+'J8@78'9%#<$"'+$'S$+7"KK'J%K6"J%6"$'R$+9'68"'
S$+)<76@+#' %$"%' @K' +$' 9%=' Q"' %SS&@")' R+$' #<6$@"#6' 7=7&@#LU,' ' G8"' O@K78%$L"$' @K' $"P<@$")' 6+' 9%@#6%@#' 68"' *Z[' %6' 68"' )%@$=4' 9%I"' 68"'
*Z[' %M%@&%Q&"' 6+' :"#6$%&' A%&&"=' N%6"$' D+%$)' K6%RR' )<$@#L' 68"@$' @#KS"76@+#K4' %#)' K<Q9@6' 68"' *Z[' 6+' 68"' E]"7<6@M"' (RR@7"$' <S+#'
$"P<"K6,
G8"' !"#"$%&' ($)"$' $"P<@$"K' 68"' O@K78%$L"$' 6+' K<Q9@6' 6J+' H6%6"9"#6K' +R' :+9S&"6@+#' )<$@#L' )"M"&+S9"#6' +R' 68"' *Z[,' ' G8"'
O@K78%$L"$' 9%=' <K"' 68@K' R+$9' 6+' 7+9S&=' J@68' 68"' !"#"$%&' ($)"$' $"P<@$"9"#6' 6+' K<Q9@6' +#"' +$' Q+68' +R' 68"K"' H6%6"9"#6K' +R'
:+9S&"6@+#,' ' [%$6K' 5' %#)' E' 9<K6' Q"' 7+9S&"6")' R+$' "%78' H6%6"9"#6' +R' :+9S&"6@+#,' ' [%$6K' D4' :' %#)' O' %$"' 6+' Q"' 7+9S&"6")' R+$' 68"'
H6%6"9"#6K'+R':+9S&"6@+#')<"'Q='>';<&='011\4'3>'O"7"9Q"$'011\'%#)'>';<&='011?4'$"KS"76@M"&=,''D+68'68"'+J#"$'%#)'68"'+S"$%6+$'+R'
68"')%@$='9<K6'K@L#'68@K'R+$9'@#'[%$6'E'Q"&+J,
23 627/I(82?7A7:I(7!89/)2:79!

*%9"'+R')%@$='+$'Q<K@#"KK'+S"$%6@#L'68"')%@$=V G+#='D$%K@&'O%@$=
>.323'c&%#%L%#'-O

O+K'[%&+K

Z"$7")

?3X01

*<9Q"$'%#)'H6$""6

:@6=

:+<#6=

s@S':+)"

H6$""6'%#)'#"%$"K6'7$+KK'K6$""6'T@R'#+'%))$"KKUV
(S"$%6+$'#%9"V

G"&"S8+#"'#+,V
C%#)&@#"

Z%@&@#L'5))$"KK'*<9Q"$'%#)'H6$""6

:@6=

C"L%&'+J#"$'#%9"V D$%K@&4'G+#=

H6%6"

:"&&<&%$
s@S':+)"

G"&"S8+#"'#+,V

T01?U'.XW/>\?.
C%#)&@#"

:"&&<&%$

>.323'c&%#%L%#'-O

O+K'[%&+K

:5

?3X01

Z%@&@#L'5))$"KK'*<9Q"$'%#)'H6$""6

:@6=

H6%6"

s@S':+)"

G+#='D$%K@&'O%@$='b'>.323'c&%#%L%#'-O'b'O+K'[%&+K4':5'?3X01'b'Z"$7")':+<#6='b'H%7$%9"#6+'-@M"$'D%K@#

1\^13^01>0'>3V1WV00

[%L"'30'+R'3W

!"#$%&'#()*'*+&,&'#(-.*'(/&01$#
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'011?')"%)&@#"
;3 =:2:5)5!:(98(?9)-A5:79!(6>5(K(L>AI(MNNO

B'8%M"'7+9S&"6")'68"'R+&&+J@#L'@6"9K'+R'68"'*<6$@"#6'Z%#%L"9"#6'[&%#' T78"7I'68"'Q+]"K'+R'7+9S&"6")'K"76@+#KU4'J8@78'%$"')<"'>'
;<&='011\V
7#&,(7323K(A*'E(200.%P*#%1'(7'Q1$,*#%1'
B)"#6@R@7%6@+#'+R'&%#)'<K")'R+$'9%#<$"'%SS&@7%6@+#'%#)'#"")")'@#R+$9%6@+#'+#'%'R%7@&@6='9%S,
7#&,(73;(A*'E(200.%P*#%1'(7'Q1$,*#%1'
B#R+$9%6@+#'&@K6'R+$'@#R+$9%6@+#'S$+M@)")'+#'9%S'%Q+M",
7#&,(73?(A*'E(200.%P*#%1'(7'Q1$,*#%1'
:+S@"K'+R'J$@66"#'68@$)/S%$6='S$+7"KK'J%K6"J%6"$'%L$""9"#6K,
7#&,(736(A*'E(200.%P*#%1'(7'Q1$,*#%1'
B)"#6@R@7%6@+#' +R' R@"&)K' <#)"$' 7+#6$+&' +R' 68"' )@K78%$L"$' J@68@#' R@M"' 9@&"K' +R' 68"' )%@$=' J8"$"' #"@68"$' S$+7"KK' J%K6"J%6"$' #+$'
9%#<$"'@K'%SS&@"),
7#&,(77(=*,0.%'+(*'E(2'*.RC%C(-.*'
7#&,(7H(=&#S*PTCU(;"QQ&$CU(*'E(9#V&$(2.#&$'*#%W&C(#1(-$1#&P#(="$Q*P&(J*#&$
B)"#6@R@7%6@+#' +R' %&&' S+6"#6@%&' K<$R%7"' J%6"$K' +$' 7+#)<@6K' 6+' K<$R%7"' J%6"$K' J@68@#' >11' R""6' +R' &%#)' %SS&@7%6@+#' %$"%K' %#)'
%SS$+S$@%6"'S$+6"76@+#,
7#&,(H7(/&P1$EXY&&0%'+(/&Z"%$&,&'#C
B)"#6@R@7%6@+#'+R'9+#@6+$@#L'$"7+$)K'68%6'J@&&'Q"'9%@#6%@#")'%K'$"P<@$")'@#'68"'S$+)<76@+#'%#)'&%#)'%SS&@7%6@+#'%$"%K,

Y%K' B6"9' BB' TH%9S&@#L' %#)' 5#%&=K@K' [&%#U' +R' 68"' *<6$@"#6' Z%#%L"9"#6' [&%#' Q""#' 7"$6@R@")' Q=' %' :"$6@R@")' *<6$@"#6' Z%#%L"9"#6'
HS"7@%&@K6'%K'$"P<@$")'@#'68"'!"#"$%&'($)"$d
h"K

*+

?3 =:2:5)5!:(98(?9)-A5:79!(6>5([K(65?5);5/(MNNO

B'8%M"'7+9S&"6")'68"'R+&&+J@#L'@6"9K'+R'68"'*<6$@"#6'Z%#%L"9"#6'[&%#' T78"7I'68"'Q+]"K'+R'7+9S&"6")'K"76@+#KU4'J8@78'%$"')<"'3>'
O"7"9Q"$'011\V
7#&,(H(8%&.E(/%CT(2CC&CC,&'#
EM%&<%6@+#' +R' 68"' "RR"76@M"#"KK' +R' 9%#%L"9"#6' S$%76@7"K' <K")' 6+' 7+#6$+&' 68"' )@K78%$L"' +R' J%K6"' 7+#K6@6<"#6K' R$+9' &%#)'
%SS&@7%6@+#' %$"%K' Q=' %KK"KK@#L' 68"' J%6"$' P<%&@6=' 9+#@6+$@#L' $"K<&6K' +R' )@K78%$L"K' +R' 9%#<$"4' S$+7"KK' J%K6"J%6"$4' 6%@&J%6"$4'
K<QK<$R%7"'T6@&"U')$%@#%L"4'+$'K6+$9'J%6"$'R$+9'68"'&%#)'%SS&@7%6@+#'%$"%K,
63 =:2:5)5!:(98(?9)-A5:79!(6>5(K(L>AI(MNN\

B'8%M"'7+9S&"6")'68"'R+&&+J@#L'@6"9K'+R'68"'*<6$@"#6'Z%#%L"9"#6'[&%#' T78"7I'68"'Q+]"K'+R'7+9S&"6")'K"76@+#KU4'J8@78'%$"')<"'>'
;<&='011?V
7#&,(7323M(A*'E(200.%P*#%1'(2$&*(7'Q1$,*#%1'
B)"#6@R@7%6@+#'+R'S$+7"KK'J%K6"J%6"$'7+#M"=%#7"4'9@]@#L'%#)')$%@#%L"'@#R+$9%6@+#'R+$'"%78'&%#)'%SS&@7%6@+#'%$"%'+#' %' R%7@&@6='
9%S,
7#&,(777(!"#$%&'#(;"E+&#
EK6%Q&@K8")'S&%##")'$%6"K'+R'#<6$@"#6'%SS&@7%6@+#K'Q='7$+S'Q%K")'+#'#<6$@"#6'9+#@6+$@#L'$"K<&6K'R+$'"%78'&%#)'%SS&@7%6@+#'%$"%,

Y%K' B6"9' BBB' T*<6$@"#6' D<)L"6U' +R' 68"' *<6$@"#6' Z%#%L"9"#6' [&%#' Q""#' 7"$6@R@")' Q=' %' :"$6@R@")' *<6$@"#6' Z%#%L"9"#6' HS"7@%&@K6' %K'
$"P<@$")'@#'68"'!"#"$%&'($)"$d
h"K

*+

G+#='D$%K@&'O%@$='b'>.323'c&%#%L%#'-O'b'O+K'[%&+K4':5'?3X01'b'Z"$7")':+<#6='b'H%7$%9"#6+'-@M"$'D%K@#

1\^13^01>0'>3V1WV00

[%L"'33'+R'3W

!"#$%&'"(")%*%($&+,"(&-%./0$
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'01>1')"%)&?#"

@A-B'5*B'CDEFD*!'AGHDICA*J
4: 12-3&453&'678659

J8"'9?&K'7+L')%?$='?M'7<$$"#6&='$"N<&%6")'<#)"$'?#)?O?)<%&'P%M6"'B?M78%$N"'-"Q<?$"9"#6M,
J+6%&'#<9R"$'+S'9?&K'%#)')$='7+LM'7+9R?#")'%M'%'R%M"&?#"'O%&<"'?#'$"MT+#M"'6+'68"'-"T+$6'+S'P%M6"'B?M78%$N"' U-(PBV'$"Q<"M6'
+S'(76+R"$4'011.W
'34001 9?&K'%#)')$='7+LM'7+9R?#")'U$"N<&%6+$='$"O?"L'?M'$"Q<?$")'S+$'%#='"XT%#M?+#V
J=T"'+S'5#?9%&

I$"M"#6'Y+<#6

C%X?9<9'Y+<#6

B%?&='Z&<M8'@+<$M

5ON'E?O"'P"?N86'U&RMV

C?&K'Y+LM

'04[11

'04[01

'\

'>4]11

B$='Y+LM

']01

'].1

'\

'>4311

:$")'@"?S"$M'U>./0]'9+,V

'>4011

'>4011

'3

'[.1

@"?S"$M'U2/>]'9+,V

'>4111

'>4111

'3

'\11

Y%&O"M'U]/\'9+,V

'[[1

'^11

'3

Y%&O"M'U1/3'9+,V

'[.

'^1

'3

I$")+9?#%#6'9?&K'7+L'R$"")W
5O"$%N"'9?&K'T$+)<76?+#W

@+&M6"?#
\3 T+<#)M'T"$'7+L'T"$')%=

5O"$%N"'#<9R"$'+S'9?&K'7+LM'T"$'M6$?#N'M"#6'6+'68"'9?&KR%$#W

0.1 9?&K'7+LM'T"$'M6$?#N

*<9R"$'+S'9?&K?#NM'T"$')%=W

0,1 9?&K?#NM'T"$')%=

*<9R"$'+S'6?9"M'9?&K'6%#K'?M'"9T6?")_S?&&")'"%78')%=W

0,1 T"$')%=

*<9R"$'+S'8+<$M'MT"#6'9?&K?#N'"%78')%=W

00,1 8+<$M'T"$')%=

;: '678;4-5&2<=6+'25>&453&?7@@-&!4A1

:<&K'6%#K'L%M8'%#)'M%#?6?e?#NW

3,1 $<#'7=7&"M_L%M8

:<&K'6%#K'L%M8'O%6'O+&<9"W

2. N%&&+#M_7=7&"

:<&K'6%#K'L%M8'L%M6"L%6"$W

].1,1 N%&&+#M_)%=

I?T"&?#"'L%M8'%#)'M%#?6?e?#NW

3,1 $<#'7=7&"M_L%M8

I?T"&?#"'L%M8'O%6'O+&<9"W

2. N%&&+#M_7=7&"

I?T"&?#"'L%M8'L%M6"L%6"$W
-"<M")'_'$"7=7&")'L%6"$'?M'68"'M+<$7"'+S'T%$&+$'S&++$'L%M8'L%6"$W
C?&KR%$#'_'T%$&+$'S&++$'L%M8'O+&<9"W
I&%6"'7++&"$M'6=T"W
I&%6"'7++&"$M'O+&<9"W
`%7<<9'T<9TM'_'%?$'7+9T$"MM+$M'_'78?&&"$M'6=T"W
`%7<<9'T<9TM'_'%?$'7+9T$"MM+$M'_'78?&&"$M'O+&<9"W
C?&KR%$#'%#)'"Q<?T9"#6'L%M6"L%6"$'O+&<9"'N"#"$%6")')%?&=W

].1,1 N%&&+#M_)%=
d c a'b"M d a'*+
014111 N%&&+#M_)%=
C"78%#?7%&&=_5?$'Y++&")
1 N%&&+#M_)%=
C"78%#?7%&&=_5?$'Y++&")
1 N%&&+#M_)%=
014^11 N%&&+#M_)%=

J+#=':$%M?&'B%?$='f'>.323'Z&%#%N%#'-B'f'B+M'I%&+M4'Y5'^3\01'f'C"$7")'Y+<#6='f'g%7$%9"#6+'-?O"$':%M?#

1[_13_01>0'>0W.^W.1

I%N"'0'+S'01

!"#$%&'"(")%*%($&+,"(&-%./0$
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'01>1')"%)&?#"
B: @>12-&!4>2-&=A2A

-"<M")_$"7=7&")'L%6"$'?M'68"'M+<$7"'+S'8"$)')$?#K?#N'L%6"$W
C?&K'Y+LM
!"#$%&'()'*(+,'-&./0./1')&(#'&%",2$3%'+24%&5

d a'b"M d c a'*+
B$='Y+LM

:$")'@"?S"$M :$")'@"?S"$M
U>./0]'9+,V
U2/>]'9+,V

Y%&O"M
U]/\'9+,V

Y%&O"M
U1/3'9+,V

'1

'1

'1

'1

'1

'1

()':;<==

()'>:=

()'?;:==

()'?;===

()'<<=

()'<@

'1

'1

'1

'1

'1

'1

6233(/,'7%&'8%2-'7%&'-295

J+6%&'$"<M%R&"'L%6"$'7+#M<9")'R='8"$)W

1 N%&&+#M_)%=

-"<M")_$"7=7&")'L%6"$'?M'68"'M+<$7"'+S'MT$?#K&"$'T"#'L%6"$W

d a'b"M d c a'*+

*<9R"$'+S'MT$?#K&"$M'?#'68"'8+&)?#N'T"#W

1 MT$?#K&"$M

B<$%6?+#'+S'"%78'MT$?#K&"$'7=7&"W

1,> 9?#<6"M

*<9R"$'+S'MT$?#K&"$'T"#'$<#M_9?&K?#NW

1 7=7&"M_9?&K?#N

Z&+L'$%6"'S+$'"%78'MT$?#K&"$'8"%)W

1,> N%&&+#M_9?#<6"

J+6%&'MT$?#K&"$'T"#'L%M6"L%6"$'O+&<9"W

1 N%&&+#M_)%=

J+6%&'S$"M8'L%6"$'<M")'?#'9%#<$"'S&<M8'&%#"'M=M6"9UMVW

1 N%&&+#M_)%=

3: '6AB277452@=A&2<=6+'25>

!('#.,*%332/%(",'%A".7#%/4'%/4%&%-B
2: '678;4-5&453&2<=6+'25>&A=''4-C

*<9R"$'+S')%=M'?#'M6+$%N"'T"$?+)W

>01 )%=M

P%6"$'%O%?&%R&"'S+$'$"<M"_$"7=7&"W

1 N%&&+#M_)%=

-"7=7&")'L%6"$'$"<M")W

014111 N%&&+#M_)%=

-"7=7&")'L%6"$'&"%O?#N'M=M6"9W

1 N%&&+#M_)%=

-"<M%R&"'L%6"$'R%&%#7"W

1 N%&&+#M_)%=

`+&<9"'+S'9?&KR%$#'%#)'"Q<?T9"#6'L%M6"L%6"$'N"#"$%6")'S+$'
M6+$%N"'T"$?+)W

04.1[4111 N%&&+#M_M6+$%N"'T"$?+)

C5*H-A'5*B':ABBD*!'g(EDBg
4: 6'+@->23&453&?4B676>C&9252-4>23&;233659
:"))?#N'J=T"

D9T+$6")'+$'!"#"$%6")
U6+#MV

B"#M?6=
U&RM_7<,'S6,V

5TT&?")'g"T%$%6?+#'ASS?7?"#7=
U)"S%<&6V

g+&?)M'6+'I+#)
U7<,'S6,_T"$?+)V

][1

]1,1

.1h

>04111

J+6%&W

>04111

Z%7?&?6='N"#"$%6")'R"))?#N

;: A@763A&A2+4-4>6@5&+-@B2AA

Y+9R?#")'9%#<$"'M+&?)M'M"T%$%6?+#'"SS?7?"#7='UL"?N86'R%M?MVW

2. h

B"M7$?T6?+#'+S'%&&'M+&?)M'M"T%$%6?+#'"Q<?T9"#6'<M")'?#'S&<M8")'&%#"'9%#<$"'9%#%N"9"#6'M=M6"9MW
g+&?)'9%#<$"'?M'$"9+O")'S$+9'68"'9?&K'R%$#'L%6"$'%#)'%&&"='S&<M8'L%6"$'<M?#N'%')<%&'?#7&?#")'M7$""#'M=M6"9'%#)'%#'
"%$68"#'M"66&?#N'R%M?#,
J+#=':$%M?&'B%?$='f'>.323'Z&%#%N%#'-B'f'B+M'I%&+M4'Y5'^3\01'f'C"$7")'Y+<#6='f'g%7$%9"#6+'-?O"$':%M?#

1[_13_01>0'>0W.^W.1

I%N"'3'+S'01

!"#$%&'"(")%*%($&+,"(&-%./0$
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'01>1')"%)&?#"
B: '45=-2&453&;233659&A@763A&A=''4-C

7<R?7'S""6
)%=

N%&&+#M

M6+$%N"'T"$?+)

)%=

M6+$%N"'T"$?+)

C%#<$"'N"#"$%6")'R='68"'8"$)'UT$"/M"T%$%6?+#VW

[4[..,32

>41\04\].

\\40]0,2^

24^]^4>3]

C%#<$"'N"#"$%6")'R='68"'8"$)'M"#6'6+'T+#)UMVW

>4].1,22

>2]41^3

>14[.0,.0

>43104313

C%#<$"'N"#"$%6")'R='68"'8"$)'M"#6'6+')$='&+6UMVW

\4^>3,.[

[0^4\31

.>42>2,01

\401\41\3

C%#<$"'M+&?)M'U8"$)V'$"9+O")'R='M"T%$%6?+#W

032,21

0[4.0]

>422[,>0

0>3432]

E?Q<?)'7+9T+#"#6'?#'M"T%$%6")'M+&?)M'#+6'M"#)'6+'T+#)UMVW

0.3,30

3143^[

>4[^],^.

00243^]

D9T+$6")'%#)'S%7?&?6='N"#"$%6")'R"))?#N'M"#6'6+'T+#)UMVW

>11,11

>04111

2][,1.

[^42\\

>4..1,22

>[\41^3

>>4\11,.2

>43^041\^

[^,\0

>142.]

\21,3[

[14]].

J+6%&'9%#<$"'%#)'R"))?#N'M"#6'6+'T+#)UMVW
-"M?)<%&'9%#<$"'M+&?)M'%#)'R"))?#N'M"#6'6+'T+#)UMV'L_S%76+$W

7<R?7'S""6'T"$'="%$
-"M?)<%&'9%#<$"'M+&?)M'%#)'R"))?#N'M"#6'6+'T+#)UMV'L_S%76+$W

N%&&+#M'T"$'="%$

3042>1

0]]4\[[

-5D*Z5EE'5*B'-H*(ZZ
4: -465?477&2A>6'4>2A

-%?#S%&&'M6%6?+#'#"%$"M6'68"'S%7?&?6=W

E+M':%#+M

0.'="%$_0]'8+<$'M6+$9'"O"#6'U)"S%<&6'*(55'56&%M'04'>^23VW

0,31 ?#78"M_M6+$%N"'T"$?+)

0.'="%$_0]'8+<$'M6+$9'"O"#6'U<M"$/+O"$$?)"VW

?#78"M_M6+$%N"'T"$?+)

g6+$%N"'T"$?+)'$%?#S%&&'U)"S%<&6'BP-'7&?9%6"')%6%VW

\,13 ?#78"M_M6+$%N"'T"$?+)

g6+$%N"'T"$?+)'$%?#S%&&'U<M"$/+O"$$?)"VW

?#78"M_M6+$%N"'T"$?+)

Z&++)'e+#"W

i+#"'5

;: 6'+2-D6@=A&4-24A
*%9"

g<$S%7"'5$"%
UMQ,'S6,V

G<%#6?6=

0.=$_0]8$'g6+$9
-<#+SS'Y+"SS?7?"#6

'01]4^.1

'>

'1,[>

Y+#7$"6"'%$"%M

g<$S%7"'%$"%'68%6')+"M'#+6'$<#'+SS'?#6+'T+#)UMVW

g6+$%N"'I"$?+)'
-<#+SS'Y+"SS?7?"#6 -<#+SS'B"M6?#%6?+#
'1,2^ B$%?#M'?#6+'T+#)UMV,

1 MQ,'S6,

g<$S%7"'%$"%'68%6'$<#M'+SS'?#6+'T+#)UMVW

01]4^.1 MQ,'S6,

J+6%&'M<$S%7"'%$"%W

01]4^.1 MQ,'S6,

-<#+SS'S$+9'#+$9%&'M6+$%N"'T"$?+)'$%?#S%&&W

\1[4\>. N%&&+#M_M6+$%N"'T"$?+)

-<#+SS'S$+9'#+$9%&'M6+$%N"'T"$?+)'$%?#S%&&'L?68'>,.'S%76+$W

^>04^03 N%&&+#M_M6+$%N"'T"$?+)

0.'="%$_0]'8+<$'M6+$9'"O"#6'$<#+SSW

03[41>^ N%&&+#M_M6+$%N"'T"$?+)

J+6%&'M<$S%7"'%$"%'$<#+SSW

[]\4\3] N%&&+#M_M6+$%N"'T"$?+)

J+6%&'M<$S%7"'%$"%'$<#+SS'L?68'>,.'S%76+$W

>4>.14^]0 N%&&+#M_M6+$%N"'T"$?+)

J+#=':$%M?&'B%?$='f'>.323'Z&%#%N%#'-B'f'B+M'I%&+M4'Y5'^3\01'f'C"$7")'Y+<#6='f'g%7$%9"#6+'-?O"$':%M?#

1[_13_01>0'>0W.^W.1

I%N"']'+S'01

!"#$%&'"(")%*%($&+,"(&-%./0$
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'01>1')"%)&?#"
B: -@@?&4-24A

*%9"

g<$S%7"'5$"%'UMQ,'S6,V

:<?&)?#N'M6$<76<$"M

G<%#6?6= -<#+SS'B"M6?#%6?+#

']>>421.

g<$S%7"'%$"%'68%6')+"M'#+6'$<#'+SS'?#6+'T+#)UMVW

'> P%M6"L%6"$'T+#)
1 MQ,'S6,

g<$S%7"'%$"%'68%6'$<#M'+SS'?#6+'T+#)UMVW

]>>421. MQ,'S6,

J+6%&'M<$S%7"'%$"%W

]>>421. MQ,'S6,

-<#+SS'S$+9'#+$9%&'M6+$%N"'T"$?+)'$%?#S%&&W

>4.]24.[3 N%&&+#M_M6+$%N"'T"$?+)

-<#+SS'S$+9'#+$9%&'M6+$%N"'T"$?+)'$%?#S%&&'L?68'>,.'S%76+$W

0430>432. N%&&+#M_M6+$%N"'T"$?+)

0.'="%$_0]'8+<$'M6+$9'"O"#6'$<#+SSW

.^140[^ N%&&+#M_M6+$%N"'T"$?+)

J+6%&'M<$S%7"'%$"%'$<#+SSW

04>324[20 N%&&+#M_M6+$%N"'T"$?+)

J+6%&'M<$S%7"'%$"%'$<#+SS'L?68'>,.'S%76+$W

04^>>4\\3 N%&&+#M_M6+$%N"'T"$?+)

3: 24->125&4-24A

g<$S%7"'5$"%
UMQ,'S6,V G<%#6?6=

*%9"
I"#M'%#)'$+%)M

'[214111

g<$S%7"'%$"%'68%6')+"M'#+6'$<#'+SS'?#6+'T+#)UMVW

'>

0.=$_0]'g6+$9
Y+"SS?7?"#6

g6+$%N"'I"$?+)
Y+"SS?7?"#6 -<#+SS'B"M6?#%6?+#

'1,\>

'1,.^ B$%?#M'?#6+'T+#)UMV,

1 MQ,'S6,

g<$S%7"'%$"%'68%6'$<#M'+SS'?#6+'T+#)UMVW

[214111 MQ,'S6,

J+6%&'M<$S%7"'%$"%W

[214111 MQ,'S6,

-<#+SS'S$+9'#+$9%&'M6+$%N"'T"$?+)'$%?#S%&&W

>4^0^4]2. N%&&+#M_M6+$%N"'T"$?+)

-<#+SS'S$+9'#+$9%&'M6+$%N"'T"$?+)'$%?#S%&&'L?68'>,.'S%76+$W

04[^]40>0 N%&&+#M_M6+$%N"'T"$?+)

0.'="%$_0]'8+<$'M6+$9'"O"#6'$<#+SSW

2\14^11 N%&&+#M_M6+$%N"'T"$?+)

J+6%&'M<$S%7"'%$"%'$<#+SSW

04\^1432] N%&&+#M_M6+$%N"'T"$?+)

J+6%&'M<$S%7"'%$"%'$<#+SS'L?68'>,.'S%76+$W

34\..4>>0 N%&&+#M_M6+$%N"'T"$?+)

2: >467!4>2-&'45492'25>

!(').%3-,'+.48'42.3+24%&'%/4%&%-B

J+#=':$%M?&'B%?$='f'>.323'Z&%#%N%#'-B'f'B+M'I%&+M4'Y5'^3\01'f'C"$7")'Y+<#6='f'g%7$%9"#6+'-?O"$':%M?#

1[_13_01>0'>0W.^W.1

I%N"'.'+S'01

!"#$%&'"(")%*%($&+,"(&-%./0$
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'01>1')"%)&?#"

EDGHDB'gJ(-5!A
4: +@53&@-&;4A65&32AB-6+>6@5E

I+#)'?M'$"76%#N<&%$'?#'M8%T"W

g6+$%N"'I+#)
d c a'b"M d a'*+
B?9"#M?+#M

A%$68"#'E"#N68'UAEVW

03[ S6,

A%$68"#'B"T68'UABVW

01 S6,

A%$68"#'P?)68'UAPVW

]2. S6,

g?)"'g&+T"'UgVW

0,. S6,'U8W>OV

B"%)'g6+$%N"'E+MM'UBgVW

>,1 S6,

Z$""':+%$)'UZ:VW

> S6,

Y%&7<&%6?+#M
E?Q<?)'E"#N68'UEEVW

033 S6,

E?Q<?)'P?)68'UEPVW

]21 S6,

I+#)'g<$S%7"'5$"%W

>>341.1 MQ,'S6,

g6+$%N"'`+&<9"W

>4.1343^> 7<,'S6,

+@53&@-&;4A65&32AB-6+>6@5E

I+#)'?M'$"76%#N<&%$'?#'M8%T"W

g6+$%N"' `+&<9"' 5)j<M6")'
S+$'B"%)'g6+$%N"'E+MMW

>4].143.1 7<,'S6,

I+#)'C%$K"$'A&"O%6?+#W

>[,> S6,

AO%T+$%6?+#'`+&<9"W

\224\1[ N%&M_T"$?+)

5)j<M6")'g<$S%7"'5$"%W

>124^^[ MQ,'S6,

J$"%69"#6'I+#)
d c a'b"M d a'*+
B?9"#M?+#M

A%$68"#'E"#N68'UAEVW

.21 S6,

A%$68"#'B"T68'UABVW

01 S6,

A%$68"#'P?)68'UAPVW

3[1 S6,

g?)"'g&+T"'UgVW

0,. S6,'U8W>OV

Z$""':+%$)'UZ:VW

> S6,

B"%)'g6+$%N"'E+MM'UBgVW

>1,1 S6,

Y%&7<&%6?+#M
E?Q<?)'E"#N68'UEEVW

.\. S6,

E?Q<?)'P?)68'UEPVW

32. S6,

I+#)'g<$S%7"'5$"%W

0>\4\11 MQ,'S6,

g6+$%N"'`+&<9"W

g6+$%N"' `+&<9"' 5)j<M6")'
S+$'B"%)'g6+$%N"'E+MMW

3403]4]33 7<,'S6,

I+#)'C%$K"$'A&"O%6?+#W
AO%T+$%6?+#'`+&<9"W

>4.\]4[2],1 7<R?7'S""6'/'+$'/

E?Q<?)'M6+$%N"'M<$S%7"'%$"%W

>[,> S6,
>43>\42^1 N%&M_T"$?+)

5)j<M6")'g<$S%7"'5$"%W

I+6"#6?%&'M6+$%N"'&+MM"M'U)<"'6+')"%)'M6+$%N"VW

>42004\11 7<,'S6,

01^4[2> MQ,'S6,

>>421\4121,] N%&&+#M

30>43[. MQ,'S6,

-%?#S%&&'+#6+'$"6"#6?+#'T+#)UMVW

>403^4>]0 N%&&+#M_M6+$%N"'T"$?+)

-%?#S%&&'$<#+SS'?#6+'$"6"#6?+#'T+#)UMVW

]41[.4\23 N%&&+#M_M6+$%N"'T"$?+)

*+$9%&'$%?#S%&&'+#6+'$"6"#6?+#'T+#)UMV'L?68'>,.'S%76+$W

>4[.[42>0 N%&&+#M_M6+$%N"'T"$?+)

*+$9%&'$%?#S%&&'$<#+SS'?#6+'$"6"#6?+#'T+#)UMV'L?68'>,.'S%76+$W

\4>0[4.>1 N%&&+#M_M6+$%N"'T"$?+)

g6+$%N"'T"$?+)'"O%T+$%6?+#'U)"S%<&6VW
g6+$%N"'T"$?+)'"O%T+$%6?+#'U<M"$/+O"$$?)"VW

>3,]0 ?#78"M_M6+$%N"'T"$?+)
?#78"M_M6+$%N"'T"$?+)

J+#=':$%M?&'B%?$='f'>.323'Z&%#%N%#'-B'f'B+M'I%&+M4'Y5'^3\01'f'C"$7")'Y+<#6='f'g%7$%9"#6+'-?O"$':%M?#

1[_13_01>0'>0W.^W.1

I%N"'\'+S'01

!"#$%&'"(")%*%($&+,"(&-%./0$
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'01>1')"%)&?#"

g6+$%N"'T"$?+)'"O%T+$%6?+#'O+&<9"W

>4^^]43^[ N%&&+#M_M6+$%N"'T"$?+)

C%#<$"'%#)'R"))?#N'M"#6'6+'T+#)UMVW

>43^041\^ N%&&+#M_M6+$%N"'T"$?+)

C?&KR%$#'L%6"$'M"#6'6+'T+#)UMVW

04.1[4111 N%&&+#M_M6+$%N"'T"$?+)

Z$"M8'S&<M8'L%6"$'S+$'M6+$%N"'T"$?+)W

1 N%&&+#M_M6+$%N"'T"$?+)

J+#=':$%M?&'B%?$='f'>.323'Z&%#%N%#'-B'f'B+M'I%&+M4'Y5'^3\01'f'C"$7")'Y+<#6='f'g%7$%9"#6+'-?O"$':%M?#

1[_13_01>0'>0W.^W.1

I%N"'2'+S'01

!"#$%&'"(")%*%($&+,"(&-%./0$
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'01>1')"%)&?#"

Y@5-Jg
4: '678;4-5&!4A>2!4>2-&A25>&>@&+@53FAG
014111

)",,/(#&.%0&H"I

014111

014111

>\4111

>\4111

>04111

>04111

[4111

[4111

]4111

]4111

].1

].1

1

1
:<&K'J%#K
P%M8

I?T"&?#"'P%M8 C?&KR%$#_I%$&+$ I&%6"'Y++&"$M
Z&++$'P%M8
U<M?#N
$"7=7&")
L%6"$V

1

1

1

1

`%7<<9
I<9TM'_'5?$
Y+9T$"MM+$M
_'Y8?&&"$M

C?M7"&&%#"+<M
AQ<?T9"#6

gT$?#K&"$'I"#
P%M6"L%6"$

-"<M%R&"
P%6"$
H#)"M?N#%6")

1

C23"%,',8(+/'./'*82&4'2&%'277&(D.#24%'E23"%,'7%&'-29B

J+6%&'9?&KR%$#'L%M6"L%6"$'N"#"$%6")')%?&=W
J+6%&'9?&KR%$#'L%M6"L%6"$'N"#"$%6")'T"$'T"$?+)W

014^11 N%&&+#M_)%=
04.1[4111 N%&&+#M_M6+$%N"'T"$?+)

J+#=':$%M?&'B%?$='f'>.323'Z&%#%N%#'-B'f'B+M'I%&+M4'Y5'^3\01'f'C"$7")'Y+<#6='f'g%7$%9"#6+'-?O"$':%M?#

1[_13_01>0'>0W.^W.1

I%N"'['+S'01

!"#$%&'"(")%*%($&+,"(&-%./0$
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'01>1')"%)&?#"
;: +-@B2AA&!4A>2!4>2-&F5@-'47&+-2B6+6>4>6@5G

)",,/(#&.%0&#$/0")%&.%0J/H

\41114111

\41114111

.4\2]4[[1

.41114111

.41114111

]41114111

]41114111

341114111

341114111

04.1[4111
041114111

041114111

>42>>42[3
>43^041\^

>41114111

>41114111

1

1
B?$"76'-%?#S%&&
(#6+'I+#)UMV

-%?#S%&&'-<#+SS'D#6+
I+#)UMV

J%?&L%6"$'-"6<$#")
J+'I+#)

1
C%#<$"'%#)
:"))?#N

C?&KR%$#
P%M6"L%6"$

1

Z$"M8'P%6"$'D#
Z&<M8'E%#"M

C23"%,',8(+/'./'*82&4'2&%'277&(D.#24%'E23"%,')(&',4(&21%'7%&.(-B

g6+$%N"'T"$?+)W

>01 )%=M

J+6%&'T$+7"MM'L%M6"L%6"$'N"#"$%6")')%?&=W
J+6%&'T$+7"MM'L%M6"L%6"$'N"#"$%6")'T"$'T"$?+)W

^]41.\ N%&&+#M_)%=
>>40[\4230 N%&&+#M_M6+$%N"'T"$?+)

J+6%&'T$+7"MM'L%M6"L%6"$'$"9+O")')<"'6+'"O%T+$%6?+#W

>4^^]43^[ N%&&+#M_M6+$%N"'T"$?+)

J+6%&'M6+$%N"'7%T%7?6='$"Q<?$")W

^40^0433] N%&&+#M
>40]0401] 7<,'S6,

AX?M6?#N'M6+$%N"'7%T%7?6='U%)j<M6")'S+$')"%)'M6+$%N"'&+MMVW

03423.43>] N%&&+#M
34>204^.1 7<,'S6,

!"#$%&'(%#)*#"(+,-*.('/%.%0,0%"#1*'2%$0%#)*/,.,/%03*+''0$*'$0%+,0'&*$0"(,)'*#''&$4

d c a'b"M d a'*+

J+#=':$%M?&'B%?$='f'>.323'Z&%#%N%#'-B'f'B+M'I%&+M4'Y5'^3\01'f'C"$7")'Y+<#6='f'g%7$%9"#6+'-?O"$':%M?#

1[_13_01>0'>0W.^W.1

I%N"'^'+S'01

!"#$%&'"(")%*%($&+,"(&-%./0$
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'01>1')"%)&?#"
B: +-@B2AA&!4A>2!4>2-&F5@-'47&+-2B6+6>4>6@5&!6>1&K:L&?4B>@-G

)",,/(#&.%0&#$/0")%&.%0J/H

[41114111

[41114111

242>242>2

241114111

241114111

\41114111

\41114111

.41114111

.41114111

]41114111

]41114111

341114111

341114111

04.1[4111

0433>43.3
041114111

041114111

>43^041\^
>41114111

>41114111

1

1
B?$"76'-%?#S%&&
(#6+'I+#)UMV

-%?#S%&&'-<#+SS'D#6+
I+#)UMV

J%?&L%6"$'-"6<$#")
J+'I+#)

1
C%#<$"'%#)
:"))?#N

C?&KR%$#
P%M6"L%6"$

1

Z$"M8'P%6"$'D#
Z&<M8'E%#"M

C23"%,',8(+/'./'*82&4'2&%'277&(D.#24%'E23"%,')(&',4(&21%'7%&.(-B

g6+$%N"'T"$?+)W

>01 )%=M

J+6%&'T$+7"MM'L%M6"L%6"$'N"#"$%6")')%?&=W
J+6%&'T$+7"MM'L%M6"L%6"$'N"#"$%6")'T"$'T"$?+)W
J+6%&'T$+7"MM'L%M6"L%6"$'$"9+O")')<"'6+'"O%T+$%6?+#W
J+6%&'M6+$%N"'7%T%7?6='$"Q<?$")W

>>\40]3 N%&&+#M_)%=
>34^]^4>3^ N%&&+#M_M6+$%N"'T"$?+)
>4^^]43^[ N%&&+#M_M6+$%N"'T"$?+)
>>4^.]42]> N%&&+#M
>4.^[4>>\ 7<,'S6,

AX?M6?#N'M6+$%N"'7%T%7?6='U%)j<M6")'S+$')"%)'M6+$%N"'&+MMVW

03423.43>] N%&&+#M
34>204^.1 7<,'S6,

!"#$%&'(%#)*5,/0"('&*.('/%.%0,0%"#1*'2%$0%#)*/,.,/%03*+''0$*'$0%+,0'&*$0"(,)'*#''&$4

d c a'b"M d a'*+

J+#=':$%M?&'B%?$='f'>.323'Z&%#%N%#'-B'f'B+M'I%&+M4'Y5'^3\01'f'C"$7")'Y+<#6='f'g%7$%9"#6+'-?O"$':%M?#

1[_13_01>0'>0W.^W.1

I%N"'>1'+S'01

!"#$%&'"(")%*%($&+,"(&-%./0$
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'01>1')"%)&?#"
3: A>@-492&D@7='2&4AA2AA'25>&F5@-'47&+-2B6+6>4>6@5&!6>1&K:L&?4B>@-G
03423.43>]

)",,/(#&.%0&#$/0")%&.%0J/H

0]41114111

0]41114111

0141114111

0141114111

>\41114111

>\41114111

>>4^.]42]>

>041114111

[41114111

>041114111

[41114111

\4>0[4.>1

]41114111

04.1[4111

]41114111

>4[.[42>0

>4.[^4012

>43^041\^

0.'b"%$_0]
@+<$'g6+$9
-<#+SS

C%#<$"'%#)
:"))?#N

]204\]>
1

1
:%$#
P%M6"L%6"$4
Z$"M8'Z&<M84
"67,

B?$"76'-%?#S%&&
(#6+'I+#)UMV

-%?#S%&&
-<#+SS'D#6+
I+#)UMV

0.'b"%$_0]
@+<$'g6+$9
(#6+'I+#)

J+6%&
-"Q<?$")
Y%T%7?6=

J+6%&'AX?M6?#N
Y%T%7?6=

C23"%,',8(+/'./'*82&4'2&%'277&(D.#24%'E23"%,')(&',4(&21%'7%&.(-B

g6+$%N"'T"$?+)W

>01 )%=M

:%$#'L%M6"L%6"$4'S$"M8'S&<M8'L%6"$4'%#)'6%?&L%6"$W

04.1[4111 N%&&+#M_M6+$%N"'T"$?+)

C%#<$"'%#)'R"))?#N'M"#6'6+'T+#)W

>43^041\^ N%&&+#M_M6+$%N"'T"$?+)

I$"7?T?6%6?+#'+#6+'T+#)W

>4[.[42>0 N%&&+#M_M6+$%N"'T"$?+)

I$"7?T?6%6?+#'$<#+SSW

\4>0[4.>1 N%&&+#M_M6+$%N"'T"$?+)

0.'="%$_0]'8+<$'M6+$9'+#6+'T+#)W
0.'="%$_0]'8+<$'M6+$9'$<#+SSW
-"M?)<%&'M+&?)M'%S6"$'&?Q<?)M'8%O"'R""#'$"9+O")'U&?Q<?)'"Q<?O%&"#6VW
J+6%&'T$+7"MM'L%M6"L%6"$'$"9+O")')<"'6+'"O%T+$%6?+#W

]204\]> N%&&+#M_M6+$%N"'T"$?+)
>4.[^4012 N%&&+#M_M6+$%N"'T"$?+)
[14]]. N%&&+#M_M6+$%N"'T"$?+)
>4^^]43^[ N%&&+#M_M6+$%N"'T"$?+)

J+6%&'$"Q<?$")'7%T%7?6=W

>>4^.]42]> N%&&+#M_M6+$%N"'T"$?+)

J+6%&'"X?M6?#N'7%T%7?6=W

03423.43>] N%&&+#M_M6+$%N"'T"$?+)

62%$0%#)*/,.,/%03*+''0$*'$0%+,0'&*$0"(,)'*#''&$4

d c a'b"M d a'*+

J+#=':$%M?&'B%?$='f'>.323'Z&%#%N%#'-B'f'B+M'I%&+M4'Y5'^3\01'f'C"$7")'Y+<#6='f'g%7$%9"#6+'-?O"$':%M?#

1[_13_01>0'>0W.^W.1

I%N"'>>'+S'01

!"#$%&'"(")%*%($&+,"(&-%./0$
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'01>1')"%)&?#"

(IA-5JD(*'5*B'C5D*JA*5*YA'IE5*
J8"' N+%&' +S' 68"' (T"$%6?+#' %#)' C%?#6"#%#7"' I&%#' ?M' 6+' "&?9?#%6"' )?M78%$N"M' +S' L%M6"' +$' M6+$9' L%6"$' 6+' M<$S%7"' L%6"$M' S$+9' 68"'
T$+)<76?+#'%$"%'%#)'68"'T$+6"76?+#'+S'<#)"$&=?#N'M+?&M'%#)'N$+<#)'L%6"$,
4: +@53&'465>2545B2

?, Z-AA:(5-B'C(*DJ(-D*!
>, Z$""R+%$)' L?&&' R"' 9+#?6+$")' 9+#68&=' S$+9' ;<#"' >' 68$+<N8' g"T6"9R"$' >' U)$=' M"%M+#V' %#)' L""K&=' S$+9' (76+R"$' >' 68$+<N8'
C%='3>'UL"6'M"%M+#V,''J8"'$"M<&6M'L?&&'R"'$"7+$)")'+#'%'B%?$='I$+)<76?+#'5$"%'`?M<%&'D#MT"76?+#'Z+$9,
0, Z$""R+%$)' L?&&' R"' 9+#?6+$")' )<$?#N' %#)' %S6"$' "%78' M?N#?S?7%#6' M6+$9' "O"#6' %#)' 68"' $"M<&6M' $"7+$)")' +#' %' I$+)<76?+#' 5$"%'
g?N#?S?7%#6'g6+$9'AO"#6'D#MT"76?+#'Z+$9,
3, I+#)M' L?&&' R"' T8+6+N$%T8")' +#' 68"' S?$M6' )%=' +S' "%78' 9+#68,' ' I+#)' T8+6+M' L?&&' R"' &%R"&")' %#)' 9%?#6%?#")' L?68' 68"' )%?$= kM'
9+#?6+$?#N'$"7+$)M,
??, I-AI5-5JD(*'Z(-'C5D*J5D*D*!'PD*JA-'gJ(-5!A'Y5I5YDJb
>, J8"'$"6"#6?+#'T+#)UMV'L?&&'R"N?#'6+'R"'&+L"$")'6+'68"'9?#?9<9'+T"$%6?#N'&"O"&'+#'+$'R"S+$"'%')"M?N#%6")')%6"'"%78'="%$,
0, J8"'9?#?9<9'+T"$%6?#N'&"O"&'L?&&'?#7&<)"'68"'#"7"MM%$='M6+$%N"'O+&<9"'%M'?)"#6?S?")'?#'g"76?+#'DD ,5'?#'566%789"#6':'+S'68"'
!"#"$%&'($)"$,
???, (J@A-'I(*B'C(*DJ(-D*!
>, 56' 68"' 6?9"' +S' "%78' 9+#?6+$?#N' S+$' S$""R+%$)4' 68"' T+#) UMV' L?&&' R"' ?#MT"76")' S+$' "O?)"#7"' +S' "X7"MM?O"' +)+$M4' 9+MQ<?6+'
R$"")?#N4' %&N%"4' +$' "Q<?T9"#6' )%9%N"l' %#)' ?MM<"M' L?68' R"$9' ?#6"N$?6=4' ?#7&<)?#N' 7$%7K?#N4' M&<9T?#N4' "$+M?+#4' "X7"MM'
O"N"6%6?+#4' %#?9%&' R<$$+LM4' %#)' M""T%N",' ' 5#=' ?MM<"M' ?)"#6?S?")' %#)' 7+$$"76?O"' %76?+#M' T"$S+$9")' L?&&' R"' $"7+$)")' +#' %'
B%?$='I$+)<76?+#'5$"%'`?M<%&'D#MT"76?+#'Z+$9'/'(68"$'I+#)'C+#?6+$?#N,
0, 56'68"'6?9"'+S'"%78'9+#?6+$?#N')<$?#N'%#)'%S6"$'"%78'M?N#?S?7%#6'M6+$9'"O"#64'68"'T+#)M'L?&&'R"'?#MT"76")'S+$'"O?)"#7"'+S'%#='
)?M78%$N"' %#)' ?MM<"M' L?68' R"$9' ?#6"N$?6=4' ?#7&<)?#N' 7$%7K?#N4' M&<9T?#N4' "$+M?+#4' "X7"MM' O"N"6%6?+#4' %#?9%&' R<$$+LM4' %#)'
M""T%N",' ' 5#=' ?MM<"M' ?)"#6?S?")' %#)' 7+$$"76?O"' %76?+#M' T"$S+$9")' L?&&' R"' $"7+$)")' +#' %' I$+)<76?+#' 5$"%' g?N#?S?7%#6' g6+$9'
AO"#6'D#MT"76?+#'Z+$9,
?O, g(EDBg'-AC(`5E'I-(YABH-Ag
>, J8"'%O"$%N"'68?7K#"MM'+S'68"'M+&?)M'%77<9<&%6")'+#'68"'R+66+9'+S'68"'T+#) UMV'L?&&'R"'9"%M<$")'+#'68"')"M?N#%6")'?#6"$O%&'
<M?#N'68"'+L#"$4'+T"$%6+$4'%#)_+$')"M?N#"$'MT"7?S?")'T$+7")<$",
0, (#7"' M+&?)M_M&<)N"' +#' 68"' R+66+9' +S' 68"' T+#)UMV' $"%78' 68"' +L#"$4' +T"$%6+$4' %#)_+$' )"M?N#"$' MT"7?S?")' 7$?6?7%&' 68?7K#"MM4'
M+&?)M_M&<)N"'L?&&'R"'$"9+O")'M+'68%6'%)"Q<%6"'7%T%7?6='?M'9%?#6%?#"),
3, P8"#'#"7"MM%$=4'M+&?)M_M&<)N"'L?&&'R"'$"9+O")'<M?#N'68"'+L#"$4' +T"$%6+$4'%#)_+$')"M?N#"$'MT"7?S?")'9"68+)M'S+$'T$+6"76?#N'
%#='T+#)'&?#"$,
@+2-4>6@5A&453&'465>2545B2&+745&?@-&+@53E

g6+$%N"'I+#)

B$='M"%M+#'S$""R+%$)'9+#?6+$?#N'L?&&'+77<$'+#'68"'>M6'+S'"%78'9+#68,
P"6'M"%M+#'S$""R+%$)'9+#?6+$?#N'L?&&'+77<$'"O"$='C+#)%='+S'"%78'L""K,
I$+7"MM' L%M6"L%6"$' T+#)' 7+#6"#6M' L?&&' R"' &+L"$")' 6+' 68"' 9?#?9<9' +T"$%6?#N' &"O"&' U"&"O%6?+#V' +S' >' S""6' %R+O"' 68"'
T+#)'?#O"$6'R"N?##?#N'?#'g"T6"9R"$'+S'"%78'="%$,
g&<)N"'%77<9<&%6?+#'L?&&'R"'9"%M<$")'%##<%&&=,
J8"'S+&&+L?#N'9"68+)'L?&&'R"'<M")'6+'9"%M<$"'M+&?)M_M&<)N"'%77<9<&%6?+#W
(#7"' 68"' &?Q<?)M' 8%O"' R""#' $"9+O")4' 68"' M+&?)M_M&<)N"' 68?7K#"MM' L?&&' R"' 9"%M<$")' <M?#N' =%$)' M6?7K' +$' M?9?&%$'
)"O?7"'6+')"6"$9?#"'68"'68?7K#"MM,

J+#=':$%M?&'B%?$='f'>.323'Z&%#%N%#'-B'f'B+M'I%&+M4'Y5'^3\01'f'C"$7")'Y+<#6='f'g%7$%9"#6+'-?O"$':%M?#

1[_13_01>0'>0W.^W.1

I%N"'>0'+S'01

!"#$%&'"(")%*%($&+,"(&-%./0$
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'01>1')"%)&?#"

P8"#' M+&?)M_M&<)N"' %77<9<&%6"' 6+' %' 68?7K#"MM' +S' 3,1' S""64' 68"' S+&&+L?#N' 9"68+)' L?&&' R"' <M")' 6+' 9%?#6%?#' %)"Q<%6"'
M6+$%N"'7%T%7?6='L8?&"'T$+6"76?#N'%#='T+#)'&?#"$W
g+&?)M' L?&&' R"' $"9+O")' R=' %))?#N' L%6"$4' %N?6%6?#N4' %#)' T<9T?#N,' ' *+' 9"78%#?7%&' +$' )$%N' 6=T"' "Q<?T9"#6' 7%#' R"'
<M")'M?#7"'68"'T+#)'?M'M=#68"6?7%&&='&?#"),
@+2-4>6@5A&453&'465>2545B2&+745&?@-&+@53E

J$"%69"#6'I+#)

B$='M"%M+#'S$""R+%$)'9+#?6+$?#N'L?&&'+77<$'+#'68"'>M6'+S'"%78'9+#68,
P"6'M"%M+#'S$""R+%$)'9+#?6+$?#N'L?&&'+77<$'"O"$='C+#)%='+S'"%78'L""K,
I$+7"MM' L%M6"L%6"$' T+#)' 7+#6"#6M' L?&&' R"' &+L"$")' 6+' 68"' 9?#?9<9' +T"$%6?#N' &"O"&' U"&"O%6?+#V' +S' [' S""6' %R+O"' 68"'
T+#)'?#O"$6'R"N?##?#N'?#'(76+R"$'+S'"%78'="%$,
g&<)N"'%77<9<&%6?+#'L?&&'R"'9"%M<$")'%##<%&&=,
J8"'S+&&+L?#N'9"68+)'L?&&'R"'<M")'6+'9"%M<$"'M+&?)M_M&<)N"'%77<9<&%6?+#W
g+&?)M_M&<)N"'68?7K#"MM'L?&&'R"'9"%M<$")'<M?#N'%'M6""&'+$'T&%M6?7'T?T"_$+)'9%$K")'%6'\m'?#6"$O%&M,
P8"#' M+&?)M_M&<)N"' %77<9<&%6"' 6+' %' 68?7K#"MM' +S' [,1' S""64' 68"' S+&&+L?#N' 9"68+)' L?&&' R"' <M")' 6+' 9%?#6%?#' %)"Q<%6"'
M6+$%N"'7%T%7?6='L8?&"'T$+6"76?#N'%#='T+#)'&?#"$W
g+&?)M_M&<)N"' L?&&' R"' $"9+O")' R=' %))?#N' L%6"$4' %N?6%6?#N4' %#)' T<9T?#N,' ' *+' "Q<?T9"#6' +$' )$%N' &?#"' 7%#' R"' <M")'
M?#7"'68"'T+#)'?M'M=#68"6?7%&&='&?#"),
;: -465?477&B@772B>6@5&ACA>2'&'465>2545B2

?, 5##<%&&=4'$%?#S%&&'7+&&"76?+#'M=M6"9M'L?&&'R"'%MM"MM")'6+'"#M<$"W
>, Y+#O"=%#7"M'%$"'S$""'+S')"R$?M'%#)'+T"$%6?#N'L?68?#')"M?N#"$_9%#<S%76<$"$'MT"7?S?7%6?+#M,
0, Y+9T+#"#6M'%$"'T$+T"$&='S%M6"#")'%77+$)?#N'6+')"M?N#"$_9%#<S%76<$"$'MT"7?S?7%6?+#M,
3, 5&&')+L#MT+<6M'%#)'$"&%6")'?#S$%M6$<76<$"'%$"'7+##"76")'6+'7+#O"=%#7"M'68%6')?O"$6'L%6"$'%L%='S$+9'9%#<$")'%$"%M,
], P%6"$'S$+9'68"'$%?#S%&&'7+&&"76?+#'M=M6"9UMV'?M')?O"$6")'6+'%#'%TT$+T$?%6"')"M6?#%6?+#,
78%-&%#)$*9%0:*(""50".*(,%#5,--*/"--'/0%"#*$3$0'+$

G<%#6?6=

g<$S%7"'5$"%'UMQ,'S6,V

'>

']>>421.

:<?&)?#N'M6$<76<$"M
5MM"MM9"#6'S+$'R<?&)?#NM'L?68'$++S6+T'$%?#S%&&'7+&&"76?+#'M=M6"9M'L?&&'+77<$'+#'+$'R"S+$"W

>M6'+S'(76+R"$

5MM"MM9"#6'S+$'+68"$'$%?#S%&&'7+&&"76?+#M'M=M6"9M'L?&&'+77<$'+#'+$'R"S+$"W

>M6'+S'(76+R"$

B"M7$?T6?+#'+S'8+L'$%?#S%&&'7+&&"76?+#'M=M6"9M'L?&&'R"'%MM"MM")W
5'O?M<%&'%MM"MM9"#6'+S'68"'$%?#S%&&'7+&&"76?+#'M=M6"9M'L?&&'R"'7+#)<76")'6+'?)"#6?S='%$"%M'68%6'%$"'R&+7K")4'S%?&?#N4'%#)'
#+6'?#'N++)'+T"$%6?#N'7+#)?6?+#M,
B: B@--47&'465>2545B2

J+#=':$%M?&'B%?$='f'>.323'Z&%#%N%#'-B'f'B+M'I%&+M4'Y5'^3\01'f'C"$7")'Y+<#6='f'g%7$%9"#6+'-?O"$':%M?#

1[_13_01>0'>0W.^W.1

I%N"'>3'+S'01

!"#$%&'"(")%*%($&+,"(&-%./0$
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'01>1')"%)&?#"

?, C+#68&='S$+9';<#"'>M6'68$+<N8'g"T6"9R"$'3168'U)$='M"%M+#V'%#)'L""K&='S$+9'(76+R"$' >M6'68$+<N8'C%='3>M6'UL"6'M"%M+#V4'68"'
T"$?9"6"$' +S' 68"' 7+$$%&M' %#)' T"#M' L?&&' R"' %MM"MM")' 6+' "#M<$"' 68%6' $<#+#' %#)' $<#+SS' 7+#6$+&M' M<78' %M' R"$9M' %$"' S<#76?+#?#N'
7+$$"76&=4' %#)' 68%6' %&&' L%6"$' 68%6' 7+#6%76M' L%M6"' ?M' 7+&&"76")' %#)' )?O"$6")' ?#6+' 68"' L%M6"L%6"$' $"6"#6?+#' T+#) UMV,' ' 5#=' ?MM<"M'
?)"#6?S?")'%#)'7+$$"76?O"'%76?+#M'T"$S+$9")'L?&&'R"'$"7+$)")'+#'%'B%?$='I$+)<76?+#'5$"%'`?M<%&'D#MT"76?+#'Z+$9'/'Y+$$%&M,
??, J8"'7+$$%&M'L?&&'R"'%MM"MM")'R='68"')"M?N#%6")')%6"'6+')"6"$9?#"W
>, P8"68"$'9%#<$"'#"")M'6+'R"'$"9+O")'S$+9'68"'7+$$%&M'R%M")'+#'68"'+L#"$4'+T"$%6+$4'%#)_+$')"M?N#"$'MT"7?S?")'7+#)?6?+#M,
0, P8"68"$'68"$"'%$"')"T$"MM?+#M'L?68?#'68"'7+$$%&M'68%6'M8+<&)'R"'S?&&")_N$++9")'6+'T$"O"#6'T+#)?#N,
???, -"9+O%&'+S'9%#<$"'%#)_+$'$"N$%)?#N4'L8"#'#"7"MM%$=4'L?&&'R"'7+9T&"6")'+#'+$'R"S+$"'68"')"M?N#%6")'9+#68_)%='+S'"%78'="%$,

B%='+S'68"'9+#68')$='M"%M+#'%MM"MM9"#6'L?&&'+77<$W

>M6'+S'"%78'9+#68

B%='+S'68"'L""K'L"6'M"%M+#'%MM"MM9"#6'L?&&'+77<$W

C+#)%=

g+&?)'9%#<$"'$"9+O%&'%#)'$"N$%)?#N'%MM"MM9"#6'L?&&'+77<$'+#'+$'R"S+$"W

>M6'+S'(76+R"$

Y+#)?6?+#M'$"Q<?$?#N'9%#<$"'$"9+O%&'%#)_+$'$"N$%)?#NW
g+&?)' 9%#<$"' M8+<&)' R"' $"9+O")' L8"#' 68"' )"T68' ?#' 68"' 7+$$%&M' ?M' ?#' "X7"MM' +S' \m' "%78' S%&&,' ' Y+$$%&M' M8+<&)' R"'
$"N$%)")' L8"#' &%$N"' T+68+&"M' +$' &+L' &=?#N' %$"%M' 8%O"' )"O"&+T")' 68%6' L?&&' T$"O"#6' $<#+SS' S$+9' $"%78?#N' 68"' %$"%'
)$%?#M'%#)_+$'7%<M"'T++&?#N'L?68?#'68"'7+$$%&M,
g+&?)'9%#<$"'$"9+O%&'%#)_+$'$"N$%)?#N'L?&&'+77<$'+#'+$'R"S+$"W

>M6'+S'*+O"9R"$

3: ?223&A>@-492&4-24&'465>2545B2

?, B<$?#N' 68"' )$=' M"%M+#' %#)' T$?+$' 6+' 68"' L"6' M"%M+#4' 68"' T"$?9"6"$' +S' M6+$%N"' %$"%M' L?&&' R"' %MM"MM")' 6+' "#M<$"' %&&' $<#+#' %#)'
$<#+SS'7+#6$+&M'M<78'%M'R"$9M'%$"'S<#76?+#?#N'7+$$"76&='%#)'$<#+SS'%#)'&"%78%6"'S$+9'68"'%$"%M'%$"'7+&&"76")'%#)')?O"$6")'?#6+'
68"' L%M6"L%6"$' T+#)UMV,' ' 5#=' ?MM<"M' ?)"#6?S?")' %#)' 7+$$"76?O"' %76?+#M' T"$S+$9")' L?&&' R"' $"7+$)")' +#' %' B%?$=' I$+)<76?+#' 5$"%'
`?M<%&'D#MT"76?+#'Z+$9'/'C%#<$"'%#)'Z"")'g6+$%N"'5$"%M,
??, B<$?#N' 68"' L"6' M"%M+#4' S"")' M6+$%N"' %$"%UMV' L?&&' R"' %MM"MM")' 6+' )"6"$9?#"' ?S' 68"$"' %$"' )"T$"MM?+#M' L?68?#' %#=' S"")' M6+$%N"'
%$"%'68%6'M8+<&)'R"'S?&&")'+$'$"T%?$")'6+'T$"O"#6'T+#)?#N,
???, 5#='#"7"MM%$='$"N$%)?#N_$"M<$S%7?#N'%#)'R"$9_7+#O"=%#7"'9%?#6"#%#7"'L?&&'R"'7+9T&"6")'+#'%#'%##<%&'R%M?M,
B%='+S'68"'9+#68')$='M"%M+#'%MM"MM9"#6'L?&&'+77<$W

>M6'+S'"%78'9+#68

B%='+S'68"'L""K'L"6'M"%M+#'%MM"MM9"#6'L?&&'+77<$W

C+#)%=

-"N$%)?#N_$"M<$S%7?#N'%#)'R"$9'9%?#6"#%#7"'%MM"MM9"#6'L?&&'+77<$'+#'+$'R"S+$"W

>M6'+S'(76+R"$

-"N$%)?#N_$"M<$S%7?#N'%#)'R"$9'9%?#6"#%#7"'7+9T&"6?+#'L?&&'+77<$'+#'+$'R"S+$"W

>M6'+S'*+O"9R"$

2: A@763&'45=-2&A>@-492&4-24&'465>2545B2

J+#=':$%M?&'B%?$='f'>.323'Z&%#%N%#'-B'f'B+M'I%&+M4'Y5'^3\01'f'C"$7")'Y+<#6='f'g%7$%9"#6+'-?O"$':%M?#

1[_13_01>0'>0W.^W.1

I%N"'>]'+S'01

!"#$%&'"(")%*%($&+,"(&-%./0$
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'01>1')"%)&?#"

?, B<$?#N'68"')$='M"%M+#'%#)'T$?+$'6+'68"'L"6'M"%M+#4'68"'T"$?9"6"$'+S'9%#<$"'M6+$%N"'%$"%M'L?&&'R"'%MM"MM")'6+'"#M<$"'%&&'$<#+#'
%#)'$<#+SS'7+#6$+&M'M<78'%M'R"$9M'%$"'S<#76?+#?#N'7+$$"76&='%#)'$<#+SS'%#)'&"%78%6"'S$+9'68"'%$"%M'%$"'7+&&"76")'%#)')?O"$6")'
?#6+' 68"' L%M6"L%6"$' T+#)UMV,' ' 5#=' ?MM<"M' ?)"#6?S?")' %#)' 7+$$"76?O"' %76?+#M' T"$S+$9")' L?&&' R"' $"7+$)")' +#' %' B%?$=' I$+)<76?+#'
5$"%'`?M<%&'D#MT"76?+#'Z+$9'/'C%#<$"'%#)'Z"")'g6+$%N"'5$"%M,
??, B<$?#N' 68"' L"6' M"%M+#4' 9%#<$"' M6+$%N"' %$"%UMV' L?&&' R"' %MM"MM")' 6+' )"6"$9?#"' ?S' 68"$"' %$"' )"T$"MM?+#M' L?68?#' %#=' 9%#<$"'
M6+$%N"'%$"%'68%6'M8+<&)'R"'S?&&")'6+'T$"O"#6'T+#)?#N,
???, 5#='#"7"MM%$='$"N$%)?#N_$"M<$S%7?#N'%#)'R"$9_7+#O"=%#7"'9%?#6"#%#7"'L?&&'R"'7+9T&"6")'+#'%#'%##<%&'R%M?M,
B%='+S'68"'9+#68')$='M"%M+#'%MM"MM9"#6'L?&&'+77<$W

>M6'+S'"%78'9+#68

B%='+S'68"'9+#68'L"6'M"%M+#'%MM"MM9"#6'L?&&'+77<$W

C+#)%=

-"N$%)?#N_$"M<$S%7?#N'%#)'R"$9'9%?#6"#%#7"'%MM"MM9"#6'L?&&'+77<$'+#'+$'R"S+$"W

>M6'+S'(76+R"$

-"N$%)?#N_$"M<$S%7?#N'%#)'R"$9'9%?#6"#%#7"'7+9T&"6?+#'L?&&'+77<$'+#'+$'R"S+$"W

>M6'+S'*+O"9R"$

?: 456'47&1@=A659&453&?7=A1&!4>2-&B@5D2C45B2&ACA>2'&'465>2545B2

?, 5' 9%T' L?&&' R"' %66%78")' 68%6' ?)"#6?S?"M' 7$?6?7%&' T+?#6M' S+$' 9+#?6+$?#N' 68"' %#?9%&' 8+<M?#N' %#)' S&<M8' L%6"$' 7+#O"=%#7"' M=M6"9' 6+'
O"$?S=' 68%6' L%6"$' ?M' R"?#N' 9%#%N")' %M' ?)"#6?S?")' ?#' 68?M' P%M6"' C%#%N"9"#6' I&%#,' ' J8"M"' T+?#6M' L?&&' R"' 9%?#6%?#")' %6' +L#"$ 4'
+T"$%6+$4'%#)_+$')"M?N#"$'MT"7?S?")'?#6"$O%&M,
5#?9%&'8+<M?#N'%$"%'%MM"MM9"#6'L?&&'+77<$'+#'+$'R"S+$"W

>M6'+S'(76+R"$

5#?9%&'8+<M?#N')$%?#%N"'M=M6"9'9%?#6"#%#7"'L?&&'+77<$'+#'+$'R"S+$"W

>M6'+S'(76+R"$

5#?9%&'8+<M?#N'%$"%')$%?#%N"'M=M6"9'%MM"MM9"#6'%#)'9%?#6"#%#7"'9"68+)MW
5#?9%&'8+<M?#N')$%?#%N"'M=M6"9M'L?&&'R"'7&"%#")'%#)'$"T%?$")'R='%'&?7"#M")'!Y'+$'T&<9R"$'?#'%77+$)%#7"'L?68'68"'
9+M6'7<$$"#6'T&<9R?#N'7+)"'%)9?#?M6"$")'R='68"'7+<#6=,
9: '@->476>C&'45492'25>

?, B"%)'%#?9%&M'L?&&'R"'M6+$")4'$"9+O")4'%#)')?MT+M")'+S'T$+T"$&=,
-"#)"$?#N'7+9T%#='+$'&%#)S?&&'#%9"W

B%?$=9%#kM'@?)"'Y+9T%#=

-"#)"$?#N'7+9T%#='+$'&%#)S?&&'6"&"T8+#"'#<9R"$W

U..^V'^^]/300\

1: 456'47A&453&A=-?4B2&!4>2-&'45492'25>

?, 5' M=M6"9' L?&&' R"' ?#' T&%7"4' 9+#?6+$")4' %#)' 9%?#6%?#")' 6+' T$"O"#6' %#?9%&M' S$+9' "#6"$?#N' %#=' M<$S%7"' L%6"$M' L8"#' %' M6$"%9' +$'
+68"$'M<$S%7"'L%6"$'7$+MM"M'+$'%)j+?#M'68"'7+$$%&UMV,
B+"M'%'M6$"%9'+$'%#='+68"$'M<$S%7"'L%6"$'7$+MM'+$'%)j+?#'68"'7+$$%&Mn

d a'b"M d c a'*+

6: '@56>@-659&A47>&65&456'47&-4>6@5A

?, J8"'7+9R?#")'Q<%#6?6='+S'9?#"$%&M'%M'M%&6'?#'%#?9%&')$?#K?#N'L%6"$'%#)'S"")'$%6?+#M'L?&&'R"'$"O?"L")'R='%'Q<%&?S?")'#<6$?6?+#?M6'
+#'%'$+<6?#"'R%M?M'6+'O"$?S='68%6'9?#"$%&M'%$"'&?9?6")'6+'68"'%9+<#6'$"Q<?$")'6+'9%?#6%?#'%#?9%&'8"%&68'%#)'+T6?9<9'T$+)<76?+# ,'
5M'S"")'$%6?+#M'78%#N"4'9?#"$%&'7+#6"#6'9%='78%#N",
5MM"MM9"#6'?#6"$O%&W

5##<%&&=

M: B12'6B47&'45492'25>

J+#=':$%M?&'B%?$='f'>.323'Z&%#%N%#'-B'f'B+M'I%&+M4'Y5'^3\01'f'C"$7")'Y+<#6='f'g%7$%9"#6+'-?O"$':%M?#

1[_13_01>0'>0W.^W.1

I%N"'>.'+S'01

!"#$%&'"(")%*%($&+,"(&-%./0$
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'01>1')"%)&?#"

?, Y8"9?7%&M'%#)'+68"$'7+#6%9?#%#6M'8%#)&")'%6'68"'S%7?&?6='L?&&'#+6'R"')?MT+M")'+S'?#'%#='9%#<$"'+$'T$+7"MM'L%M6"L%6"$4' M6+$9'
L%6"$'M6+$%N"'+$'6$"%69"#6'M=M6"9'<#&"MM'MT"7?S?7%&&=')"M?N#")'6+'6$"%6'M<78'78"9?7%&M'%#)'+68"$'7+#6%9?#%#6M,
B?MT+M%&'Y+9T%#=
Y8"9?7%&'*%9"

G<%#6?6= H#?6M

B"M6?#%6?+#'UHM")'
Y8"9?7%&'_'Y+#6%?#"$V

Z$"Q<"#7=

HM%N"'5$"%

'][ N%&&+#M

L""K

@+&)?#N'I"#

I+#)_-"6<$#")'6+'
g<TT&?"$

g+%T

'>11 N%&&+#M

9+#68

C?&K'-++9

I+#)_-"6<$#")'6+'
g<TT&?"$

57?)

'.1 N%&&+#M

9+#68

C?&K'-++9

I+#)_-"6<$#")'6+'
g<TT&?"$

Y8&+$?#"

'.1 N%&&+#M

9+#68

C?&K'-++9

I+#)_-"6<$#")'6+'
g<TT&?"$

'.11 N%&&+#M

9+#68

I%$&+$

I+#)_-"6<$#")'6+'
g<TT&?"$

Z+$9%&)"8=)"

D+)?#"

*%9"

I8+#"

Y+&&"76?+#
Z$"Q<"#7=

J+#=':$%M?&'B%?$='f'>.323'Z&%#%N%#'-B'f'B+M'I%&+M4'Y5'^3\01'f'C"$7")'Y+<#6='f'g%7$%9"#6+'-?O"$':%M?#

1[_13_01>0'>0W.^W.1

I%N"'>\'+S'01

!"#$%&'"(")%*%($&+,"(&-%./0$
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'01>1')"%)&?#"

-AGHD-AB'5JJ5Y@CA*Jg
J8"' S+&&+L?#N' &?M64' R%M")' <T+#' <M"$' M"&"76?+#M' %#)' )%6%' "#6$?"M4' )"M7$?R"M' 68"' 9?#?9<9' $"Q<?$")' %66%789"#6M' 68%6' 9<M6'
R"'M<R9?66")'L?68'68"'P%M6"'C%#%N"9"#6'I&%#'S+$'68"'$"T+$6?#N'M78")<&"'+S'k;<&='>4'01>1k,
4: A6>2&'4+FAG

I$+O?)"'%'M?6"'9%T' U+$'9%TMV'+S'%TT$+T$?%6"'M7%&"'6+'M8+L'T$+T"$6='R+<#)%$?"M'%#)'68"'&+7%6?+#'+S'68"'S"%6<$"M'+S'68"'T$+)<76?+#'
%$"%' ?#7&<)?#N' 68"' S+&&+L?#N' ?#' M<SS?7?"#6' )"6%?&W' M6$<76<$"M' <M")' S+$' %#?9%&' 8+<M?#N4' 9?&K' T%$&+$4' %#)' +68"$' R<?&)?#NMl' 7+$$%&M' %#)'
T+#)Ml' M+&?)M' M"T%$%6?+#' S%7?&?6?"M' UM"66&?#N' R%M?#M' +$' 9"78%#?7%&' M"T%$%6+$MVl' +68"$' %$"%M' L8"$"' %#?9%&' L%M6"M' %$"' )"T+M?6")' +$'
M6+$")l' S"")' M6+$%N"' %$"%Ml' )$%?#%N"' S&+L' )?$"76?+#M' %#)' #"%$R=' M<$S%7"' L%6"$Ml' %&&' L%6"$' M<TT&=' L"&&M' U)+9"M6?74' ?$$?N%6?+#4' %#)'
R%$#'L"&&MV'%#)'N$+<#)L%6"$'9+#?6+$?#N'L"&&M,
I$+)<76?+#'%$"%'9%T'$"S"$"#7"'#<9R"$W

g

I$+O?)"' %' M?6"' 9%T' U+$' 9%TMV' +S' %TT$+T$?%6"' M7%&"' 6+' M8+L' T$+T"$6=' R+<#)%$?"M' %#)' 68"' &+7%6?+#' +S' 68"' S"%6<$"M' +S' %&&' &%#)'
%TT&?7%6?+#' %$"%M' U&%#)' <#)"$' 68"' B?M78%$N"$kM' 7+#6$+&4' L8"68"$' ?6' ?M' +L#")4' $"#6")4' +$' &"%M")4' 6+' L8?78' 9%#<$"' +$' T$+7"MM'
L%M6"L%6"$'S$+9'68"'T$+)<76?+#'%$"%'?M'+$'9%='R"'%TT&?")'S+$'#<6$?"#6'$"7=7&?#NV'?#7&<)?#N'68"'S+&&+L?#N'?#'M<SS?7?"#6')"6%?&W'%'S?"&)'
?)"#6?S?7%6?+#' M=M6"9' U5MM"MM+$kM' I%$7"&' *<9R"$l' S?"&)' R=' #%9"' +$' #<9R"$l' 6+6%&' %7$"%N"' +S' "%78' S?"&)l' 7$+TM' N$+L#l' ?#)?7%6?+#' ?S'
"%78' S?"&)' ?M' +L#")4' &"%M")4' +$' <M")' T<$M<%#6' 6+' %' S+$9%&' %N$""9"#6Vl' ?#)?7%6?+#' +S' L8%6' 6=T"' +S' L%M6"' ?M' %TT&?")' UM+&?)' 9%#<$"'
+#&=4' L%M6"L%6"$' +#&=4' +$' R+68' M+&?)' 9%#<$"' %#)' L%M6"L%6"$ Vl' )$%?#%N"' S&+L' )?$"76?+#' ?#' "%78' S?"&)4' #"%$R=' M<$S%7"' L%6"$M4' %#)'
M6+$9'L%6"$')?M78%$N"'T+?#6Ml'6%?&L%6"$'%#)'M6+$9'L%6"$')$%?#%N"'7+#6$+&Ml'M<RM<$S%7"' U6?&"V')$%?#%N"'M=M6"9M'U?#7&<)?#N')?M78%$N"'
T+?#6M' %#)' &%6"$%&' "X6"#6Vl' ?$$?N%6?+#' M<TT&=' L"&&M' %#)' N$+<#)L%6"$' 9+#?6+$?#N' L"&&Ml' M%9T&?#N' &+7%6?+#M' S+$' )?M78%$N"M' +S' M6+$9'
L%6"$'%#)'6%?&L%6"$'6+'M<$S%7"'L%6"$'S$+9'68"'S?"&),
5TT&?7%6?+#'%$"%'9%T'$"S"$"#7"'#<9R"$W

E5

I$+O?)"'%'M?6"'9%T'U+$'9%TMV'+S'%TT$+T$?%6"'M7%&"'6+'M8+L'T$+T"$6='R+<#)%$?"M'%#)'68"'&+7%6?+#'+S'%&&'7$+T&%#)' U&%#)'68%6'?M'T%$6'+S'
68"' )%?$=' R<6' #+6' <M")' S+$' )%?$=' L%M6"' %TT&?7%6?+#V' ?#7&<)?#N' 68"' S+&&+L?#N' ?#' M<SS?7?"#6' )"6%?&W' 5MM"MM+$kM' I%$7"&' *<9R"$4' 6+6%&'
%7$"%N"4' 7$+TM' N$+L#4' %#)' ?#S+$9%6?+#' +#' L8+' +L#M' +$' &"%M"M' 68"' S?"&),' J8"' P%M6"' C%#%N"9"#6' I&%#' M8%&&' ?#)?7%6"' ?S' M<78'
7$+T&%#)' ?M' 7+O"$")' <#)"$' 68"' Y+#)?6?+#%&' P%?O"$' +S' P%M6"' B?M78%$N"' -"Q<?$"9"#6M' S+$' B?M78%$N"M' S$+9' D$$?N%6")' E%#)M' U($)"$'
*+,'-./011\/11.3'S+$'Y+%&?6?+#'!$+<T'+$'($)"$'*+,'-./011\/11.]'S+$'D#)?O?)<%&'B?M78%$N"$4'+$'<T)%6"M'68"$"6+V,
*+#/%TT&?7%6?+#'%$"%'9%T'$"S"$"#7"'#<9R"$W

E5

I$+O?)"'%'M?6"'9%T' U+$'9%TMV'+S'%TT$+T$?%6"'M7%&"'6+'M8+L'T$+T"$6='R+<#)%$?"M'%#)'68"'&+7%6?+#'+S'%&&'+SS /T$+T"$6=')+9"M6?7'L"&&M'
L?68?#'\11'S""6'+S'68"'T$+)<76?+#'%$"%'+$'&%#)'%TT&?7%6?+#'%$"% UMV'%MM+7?%6")'L?68'68"')%?$='%#)'68"'&+7%6?+#'+S'%&&'9<#?7?T%&'M<TT&='
L"&&M'L?68?#'>4.11'S""6'+S'68"'T$+)<76?+#'%$"%'+$'&%#)'%TT&?7%6?+#'%$"%UMV'%MM+7?%6")'L?68'68"')%?$=,
P"&&'%$"%'9%T'$"S"$"#7"'#<9R"$W

E5

I$+O?)"'%'M?6"'9%T' U+$'9%TMV'+S'%TT$+T$?%6"'M7%&"'6+'M8+L'T$+T"$6='R+<#)%$?"M'%#)'%'O?7?#?6='9%T4'#+$68'%$$+L'%#)'68"')%6"'68"'
9%T' L%M' T$"T%$"),' ' J8"' 9%T' M8%&&' R"' )$%L#' +#' %' T<R&?M8")' R%M"' 9%T' U",N,4' %' 6+T+N$%T8?7' 9%T' +$' %"$?%&' T8+6+V' <M?#N' %#'
%TT$+T$?%6"'M7%&"'68%6'M8+LM'M<SS?7?"#6')"6%?&M'+S'%&&'S%7?&?6?"M,
`?7?#?6='9%T'$"S"$"#7"'#<9R"$W

`

;: +-@B2AA&!4A>2!4>2-&'4+FAG

I$+O?)"'%'M?6"'9%T' U+$'9%TMV'+S'%TT$+T$?%6"'M7%&"'6+'M8+L'T$+T"$6='R+<#)%$?"M'%#)'68"'&+7%6?+#'+S'68"'S"%6<$"M'+S'68"'T$+)<76?+#'
%$"%'?#7&<)?#N'68"'S+&&+L?#N'?#'M<SS?7?"#6')"6%?&W'T$+7"MM'L%M6"L%6"$'7+#O"=%#7"'M6$<76<$"M4')?M78%$N"'T+?#6M4'%#)')?M78%$N" _9?X?#N'
T+?#6M' L?68' ?$$?N%6?+#' L%6"$' M<TT&?"Ml' T<9T?#N' S%7?&?6?"M' %#)' S&+L' 9"6"$' &+7%6?+#Ml' <TM6$"%9' )?O"$M?+#' M6$<76<$"M4' )$%?#%N"' )?678"M'
%#)' 7%#%&M4' 7<&O"$6M4' )$%?#%N"' 7+#6$+&M' UR"$9M_&"O""M4' "67,V4' %#)' )$%?#%N"' "%M"9"#6Ml' %#)' %#=' %))?6?+#%&' 7+9T+#"#6M' +S' 68"'
L%M6"'8%#)&?#N'%#)'M6+$%N"'M=M6"9,
I$+)<76?+#'?#S$%M6$<76<$"'M=M6"9'%$"%'9%T'$"S"$"#7"'#<9R"$W

g

J+#=':$%M?&'B%?$='f'>.323'Z&%#%N%#'-B'f'B+M'I%&+M4'Y5'^3\01'f'C"$7")'Y+<#6='f'g%7$%9"#6+'-?O"$':%M?#

1[_13_01>0'>0W.^W.1

I%N"'>2'+S'01

!"#$%&'"(")%*%($&+,"(&-%./0$
!"#"$%&'($)"$'*+,'-./0112/113.4'566%789"#6':
;<&='>4'01>1')"%)&?#"

I$+O?)"' %' M?6"' 9%T' U+$' 9%TMV' +S' %TT$+T$?%6"' M7%&"' 6+' M8+L' T$+T"$6=' R+<#)%$?"M' %#)' 68"' &+7%6?+#' +S' 68"' S"%6<$"M' +S' %&&' &%#)'
%TT&?7%6?+#' %$"%M' U&%#)' <#)"$' 68"' B?M78%$N"$kM' 7+#6$+&4' L8"68"$' ?6' ?M' +L#")4' $"#6")4' +$' &"%M")4' 6+' L8?78' 9%#<$"' +$' T$+7"MM'
L%M6"L%6"$'S$+9'68"'T$+)<76?+#'%$"%'?M'+$'9%='R"'%TT&?")'S+$'#<6$?"#6'$"7=7&?#NV'?#7&<)?#N'68"'S+&&+L?#N'?#'M<SS?7?"#6')"6%?&W' T$+7"MM'
L%M6"L%6"$'7+#O"=%#7"'M6$<76<$"M4')?M78%$N"'T+?#6M'%#)')?M78%$N"'9?X?#N'T+?#6M'L?68'?$$?N%6?+#'L%6"$'M<TT&?"Ml'T<9T?#N'S%7?&?6?"M l'
S&+L'9"6"$'&+7%6?+#Ml')$%?#%N"')?678"M'%#)'7%#%&M4'7<&O"$6M4')$%?#%N"'7+#6$+&M'UR"$9M4'&"O""M4'"67,V4'%#)')$%?#%N"'"%M"9"#6M,
E%#)'%TT&?7%6?+#'?#S$%M6$<76<$"'M=M6"9'%$"%'9%T'$"S"$"#7"'#<9R"$W

E5

B: 2NB2AA&+-2B6+6>4>6@5&B@5>65925BC&-2+@->

F8%&%'+%&%'/('2442*8#%/4'&%)%&%/*%,'%/4%&%-'(&'&%A".&%-')(&'48.,'2442*8#%/4',%*4.(/B
3: @+2-4>6@5&453&'465>2545B2&+745

566%78' %' 9%T' 68%6' ?)"#6?S?"M' 7$?6?7%&' T+?#6M' S+$' 9+#?6+$?#N' 68"' M=M6"9' 6+' O"$?S=' 68%6' L%6"$' ?M' R"?#N' 9%#%N")' %M' ?)"#6?S?")' ?#' 68?M'
P%M6"'C%#%N"9"#6'I&%#'UM""'566%789"#6':4'IN':/2'`,Z4'`,!4'%#)'`,@'S+$'%))?6?+#%&'$"Q<?$"9"#6MV,
5#?9%&'8+<M?#N'%MM"MM9"#6'9%T'$"S"$"#7"'#<9R"$W

g

2: ?7@@3&+-@>2B>6@5&O&65=534>6@5&-2+@->

I$+O?)"'%#'"#N?#""$?#N'$"T+$6'M8+L?#N'68%6'68"'S%7?&?6='8%M'%)"Q<%6"'S&++)'T$+6"76?+#,
Z&++)'e+#"'9%T'%#)_+$')+7<9"#6'$"S"$"#7"'#<9R"$W

1\1]2Y1^11!

?: ;4B8?7@!&+-@>2B>6@5

566%78' )+7<9"#6%6?+#' S$+9' %' 6$%?#")' T$+S"MM?+#%&' U?,",' %' T"$M+#' 7"$6?S?")' R=' 68"' 59"$?7%#' :%7KS&+L' I$"O"#6?+#' 5MM+7?%6?+#4' %#'
?#MT"76+$' S$+9' %' M6%6"' +$' &+7%&' N+O"$#9"#6%&' %N"#7=' L8+' 8%M' "XT"$?"#7"' %#) _+$' 6$%?#?#N' ?#' R%7KS&+L' T$"O"#6?+#4' +$' %' 7+#M<&6%#6'
L?68' M<78' "XT"$?"#7"' %#)_+$' 6$%?#?#NV4' %M' MT"7?S?")' ?#' -"Q<?$")' -"T+$6M' %#)' *+6?7"M' @,>' +S' P%M6"' B?M78%$N"' -"Q<?$"9"#6M'
!"#"$%&' ($)"$' *+,' -./0112/113.4' 68%6' 68"$"' %$"' #+' 7$+MM/7+##"76?+#M' 68%6' L+<&)' %&&+L' 68"' R%7KS&+L' +S' L%M6"L%6"$' ?#6+' %' L%6"$'
M<TT&='L"&&4'?$$?N%6?+#'L"&&4'+$'M<$S%7"'L%6"$'%M'?)"#6?S?")'+#'68"'g?6"'C%T,
:%7KS&+L')+7<9"#6%6?+#'$"S"$"#7"'#<9R"$W :%7KS&+L'-"T+$6

J+#=':$%M?&'B%?$='f'>.323'Z&%#%N%#'-B'f'B+M'I%&+M4'Y5'^3\01'f'C"$7")'Y+<#6='f'g%7$%9"#6+'-?O"$':%M?#

1[_13_01>0'>0W.^W.1

I%N"'>['+S'01

APPENDIX K
Biological Resources Reconnaissance Survey
and CEQA Analysis
Antonio Brasil Dairy Project

This page intentionally
left blank.

Report of Findings

Biological Resources Reconnaissance Survey and CEQA Analysis
Antonio Brasil Dairy Expansion Project
Location:
15373 Flanagan Road
Dos Palos, CA 93620
37°3!37.33" N, 120°31!41.82" W
Permit Sought: Conditional Use Permit Application No. CUP11-010

Prepared for: Environmental Planning Partners, Inc.
P.O. Box 627
Sloughhouse, CA 95683
Prepared by: Padre Associates, Inc.
3020 Explorer Drive, Suite 5
Sacramento, CA
(916) 857-1601
Dates of Biological Resources Reconnaissance Surveys: September 4, 2012
Date of Report: September 15, 2012

CONTENTS
1 Summary .......................................................................................................................1!
2 Introduction....................................................................................................................1!
2.1! Purpose of the Study............................................................................................1!
2.2! Applicable Laws and Regulations ........................................................................1!
2.3! Project Location....................................................................................................4!
2.4! Project Description ...............................................................................................4!
3 Methods and Survey Limitations ...................................................................................6!
3.1! Methods................................................................................................................6!
3.2! Limitations ............................................................................................................7!
4 Survey Results ..............................................................................................................7!
4.1! Physical Characteristics .......................................................................................7!
4.2! Vegetation and Wildlife.........................................................................................7!
4.3! Sensitive Habitats, Special-Status Plants, and Special-Status Wildlife................8!
4.4! Potentially Jurisdictional Waters/Wetlands.........................................................17!
5 Project Impact Analysis ...............................................................................................17!
5.1! Standards of Significance...................................................................................18!
5.2! Impacts to Biological Resources ........................................................................19!
6 References ..................................................................................................................26!

1

SUMMARY

The proposed project consists of the expansion of an existing Antonio Brasil Dairy
located approximately five miles south of El Nido in unincorporated Merced County.
The existing Antonio Brasil Dairy is located on an approximate 53-acre portion of a 439acre site. The proposed project would involve the construction of three (3) new
freestalls, a new shade, and 20 new corrals, which would convert approximately 32
acres of existing cropland to active dairy facilities, increasing the area of operation to 85
acres. These new facilities would house a total of 6,385 animals, which represents an
increase of 4,035 animals from existing numbers.
A reconnaissance-level biological survey was conducted on September 4, 2012 by
biologists from Padre Associates, Inc. (Padre). A number of special-status species,
including Swainson’s hawk, have been reported within approximately five miles of the
Brasil Dairy location. Other raptors and migratory birds are known to forage in the area,
and ground-nesting birds could be disturbed by the project if precautions are not taken
as outlined in the Recommendations section.

2
2.1

INTRODUCTION
PURPOSE OF THE STUDY

The purpose of this report is to describe the findings of a biological resources
reconnaissance survey and California Environmental Quality Act (CEQA) Analysis
conducted for the Antonio Brasil Dairy project in Merced County, California. The
Biological Reconnaissance Survey was conducted September 4, 2012 to describe and
map biological resources at the project site and surrounding areas, and determine
whether suitable habitat is present for special-status or sensitive species. The CEQA
Analysis included a review of current biological resource databases, previous studies,
and current conditions to evaluate the project’s potential impact to biological resources
pursuant to CEQA standards.
2.2

APPLICABLE LAWS AND REGULATIONS

Relevant federal, state and local regulations that govern the biological resources of the
project area are briefly explained in this section.
SPECIAL-STATUS PLANT AND WILDLIFE SPECIES
According to CEQA Guidelines §15380, a special-status species is a plant or animal
species that is:
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•
•
•
•
•

Listed endangered, threatened, or a candidate species under the federal
Endangered Species Act (FESA);
Listed endangered, threatened, or a candidate species under the California
Endangered Species Act (CESA);
Listed as a species of special concern by the California Department of Fish and
Game (CDFG) or the Department of Forestry (CDF);
A plant species that is on the California Native Plant Society’s (CNPS) List 1 or 2;
and/or
Considered rare, threatened, or endangered under CEQA Guidelines 15380(d) as
the species survival is in jeopardy due to loss or change in habitat.

In addition, species protected by specific federal or state acts or local ordinances are
considered special-status species.
FEDERAL
Endangered Species Act: FESA was passed to protect species threatened with
extinction and provides measures to prevent and alleviate the loss of species and their
habitats. The FESA prohibits take of a listed species, as well as trade in endangered or
threatened species. If potential exists for a proposed project to adversely affect
federally listed, proposed, or candidate species, then consultation with the U.S. Fish
and Wildlife Service (USFWS) and/or National Marine Fisheries Service (NMFS) is
required.
If there is no federal involvement in a proposed project, the applicant must consult with
USFWS and/or NMFS under Section 10 of the FESA. Section 10 of the FESA allows
USFWS and/or NMFS to issue a permit for take of a listed species incidental to, and not
for the purpose of, carrying out an otherwise lawful activity. The action may not
jeopardize the continued existence of a listed species or its critical habitat. A Habitat
Conservation Plan (HCP) must be prepared and approved by USFWS prior to issuing a
permit under Section 10.
Migratory Bird Treaty Act (MBTA) of 1918. The MBTA protects migratory birds and
their nests. Under the Act, it is unlawful to take, import, export, possess, buy, sell,
purchase, or barter any migratory bird. Feathers or other parts, nests, eggs, and
products made from migratory birds are also covered by the MBTA. Take is defined as
pursuing, hunting, shooting, poisoning, wounding, killing, capturing, trapping, or
collecting.
Section 404 of the Clean Water Act. The U.S. Army Corps of Engineers (ACOE) and
the U. S. Environmental Protection Agency (EPA) regulate the discharge of dredge and
fill material into jurisdictional “waters of the United States” (WoUS) and wetlands under
Section 404 of the Clean Water Act.
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STATE OF CALIFORNIA
California Endangered Species Act. CESA was enacted to protect fish, wildlife, and
plant species in danger of, or threatened with, extinction in the State of California (Fish
and Game Code §2051). CESA prohibits “take” of a state-listed species. Take is
defined as “hunt, pursue, catch, capture, or kill or attempt to hunt, pursue, catch,
capture, or kill” (Fish and Game Code §86).
Unlawful Destruction of Nest or Eggs, Fish and Game Code Section 3503. This section
of the California Fish and Game Code prohibits the take, possession or needless
destruction of nests or eggs of birds.
Fully Protected Species, Fish and Game Code Sections 3511, 4700, 5050, and 5515.
This section of the California Fish and Game Code provides particular and special state
protection to a list of 37 wildlife species and prohibits take or possession “at any time” with
few exceptions and the CDFG cannot authorize incidental take of fully protected species.
Migratory Bird Treaty Act, Fish and Game Code Section 3513. This section of the
California Fish and Game Code complies with and strengthens state support for the
MBTA. The section makes it unlawful to take or possess any nongame migratory bird
or part of any such migratory nongame bird except under the special provisions in the
federal MBTA.
Section 1600 Lake/Streambed Alteration Agreement (LSAA). The CDFG also regulates
activities that may impact streambeds or other wetland areas. Completion of a Section
1601-03 LSAA with the CDFG is required before any work begins that will affect
jurisdictional wetland areas.
MERCED COUNTY
Merced County Regulations
The unincorporated lands of Merced County fall under the jurisdiction of the county.
The Open Space/Conservation Element of the Merced County Year 2000 General Plan
contains goals, objectives, and policies pertaining to biological resources of Merced
County (Merced County, 1990). Those goals, objectives and policies that are relevant to
biological resources are presented below:
GOAL 1: Habitats which support rare, endangered or threatened species are not
substantially degraded.
Objective 1A: Rare and endangered species are protected from urban
development and are recognized in rural areas.
Objective 1B: Local, State and Federally managed lands are recognized.
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The Merced County Year 2000 General Plan also contains an Open Space Action Plan
(OSAP) referred to in Policy 3 above). The OSAP contains a series of Sensitive
Resource Mitigation Principle’s which “define goals for sensitive wetland, wildlife and
vegetation resource mitigation measures and how to select appropriate measures for
individual projects and to provide guidelines for successful implementation of those
measures.” The OSAP also contains recognition of the need for long-term monitoring to
measure the effectiveness of various approaches to mitigation for biological resources
and sensitive habitats.
2.3

PROJECT LOCATION

The existing Antonio Brasil Dairy and the site of the proposed expansion are located on
an approximate 85-acre portion of a 439-acre site in an unincorporated area of Merced
County, east of Flanagan Road and approximately 0.5 miles south of State Route (SR)
152, approximately five miles south of the community of El Nido. The project’s location
is within the central California region (see Figures 1 and 2). The project site is located
on several parcels, identified as Merced County Assessor’s Parcel Numbers (APN) 074170-004 (229 acres) (site of active dairy facilities and proposed expansion) and 074160-048 (26 acres); and Madera County APNs 020-110-002 (87 acres) and 020-140002 (97 acres) (agricultural fields). The project site is located in Section 14, Township
10 South, Range 13 East, Mount Diablo Base and Meridian ( 37°3!37.33"N,
120°31!41.82"W) in the Santa Rita Bridge 7.5-minute U.S. Geological Survey (USGS)
quadrangle.
2.4

PROJECT DESCRIPTION

The project consists of the expansion of an existing dairy facility located approximately
five miles south of El Nido in unincorporated Merced County. The existing Antonio
Brasil Dairy is located on an approximate 53-acre portion of a 439-acre site.
Approximately 376 acres of the project site are currently used for the production of
crops and application of manure process water, 227 acres of which are located in
Madera County. Conditional Use Permit CUP11-010 proposes to expand the existing
dairy so that the modified dairy would house a total of 6,385 animals. All cows housed
at the dairy are Holsteins. This would represent an increase of 4,035 animals from
existing numbers. The proposed dairy expansion project would also include
improvements to active dairy facility to accommodate the proposed herd increase,
including the construction of three (3) new freestalls, a new shade, and 20 new corrals.
Construction of the proposed structures would convert approximately 32 acres of
existing cropland to active dairy facilities, increasing the area of operation to 85 acres.
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Animal wastes from freestall and other concrete-surfaced areas are flushed to an onsite waste management system, except for solid manure within corral areas, which is
scraped. All liquid wastes from corrals and leachate from commodities and manure
storage areas is captured and directed to the on-site waste management system. The
waste management system consists of a mechanical manure separator, a process
pond, a series of settling basins to further separate solid from liquid manure, and
several retention basins that would be used for the storage of liquid manure until the
manure is applied to crops as fertilizer on neighboring fields.
Wastewater is mixed with irrigation water and applied to cropland. Stormwater runoff
from buildings is piped to the existing wastewater pond. Receiving fields are graded to
guide excess applied wastewater to a tailwater recovery system. Collected tailwater is
returned back to the nearest field pipe access for reapplication. Additionally, fields are
graded to maintain irrigation water on site to prevent contact between natural waters
and irrigation effluent. The cropped fields have irrigated embankments and irrigation
ditches adjacent to each field. Irrigation water is supplied by groundwater from on-site
irrigation wells.
Dry manure is scraped from the dairy site and collected from the settling basin several
times annually. To maintain a nitrogen balance on the project site, solid manure from
corrals and separator solids are applied or processed on site and also exported off-site.
Solid manure is spread on adjacent fields for fertilizer or composted for use as animal
bedding.
All crops grown on site are used for the growth of dairy feed crops, and supplement
imported grain and hay. Feed is stored in silage piles and an on-site commodity barn.
Operations at the dairy are 24 hours per day, 365 days per year, with most operations
concentrated during daylight hours. There are approximately nine full-time employees.
There are two mobile homes currently on site, though only one is occupied and one is
planned for removal. There is also a previously approved residence planned for
construction. Domestic water to the residences is provided by on-site water wells, and
there is an existing septic system on site. There is an existing storage tank that is used
to store fire suppression water. A 250-gallon gasoline tank and 6,000-gallon diesel tank
are also located on site. Both tanks are above ground located north of the storage
shed.
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3
3.1

METHODS AND SURVEY LIMITATIONS
METHODS

Padre Associates, Inc. (Padre) evaluated the potential biological resources impacts of
the proposed Antonio Brasil Dairy expansion project through a review of available data
and a site visit. Prior to the site visit, Padre conducted a query of California Natural
Diversity Database (CNDDB) for the USGS topographic quadrangle including the
project area (Santa Rita Bridge) and for the surrounding eight USGS topographic quads
(Delta Ranch, Bliss Ranch, Turner Ranch, Sandy Mush, El Nido, Oxalis, Dos Palos, and
Poso Farm) (CDFG, 2012a). The CNDDB record search reports list sensitive species
and habitat locations, and provide specific information (e.g. state and federal protection
status; global and state rank; CDFG listing status; rare plant status; specific location
data; existence status; dates last observed; habitat preferences and other notes) for
each recorded occurrence (Figure 3).
Padre also conducted a query of the California Native Plant Society’s Electronic
Inventory (CNPS 2012) for the same quadrangles to provide information on additional
plant species of concern that may occur within the project site and surrounding vicinity.
A species list was obtained from the USFWS website for the Santa Rita Bridge
quadrangle to provide information on species of concern to the federal agency that have
the potential to occur in the vicinity of the proposed project. A query of the USFWS
National Wetland Inventory (NWI) Map for the Santa Rita Bridge quadrangle was
conducted for information regarding known wetlands in the project area (Figure 4).
The results of the database search and location analysis were used to determine a) if
any sensitive resources had been previously reported within or in the immediate local
vicinity of the Antonio Brasil Dairy site and b) which sensitive biological resources
should be specifically searched for during the biological reconnaissance survey. Only
those species with the potential to occur on the project site were given consideration in
this report.
Padre conducted a biological reconnaissance survey of the project area including dairy
owned cropland on September 4, 2012. The purpose of the survey was to characterize
general biological resources supported by the project site and evaluate the potential for
sensitive biological resources to occur on the site and be affected by implementation of
the proposed project. The surveys included evaluating primary vegetation cover types,
a general assessment of habitat suitability for known local wildlife, and recording
observed plant and animal species (Table 1). The September 4, 2012 survey was
conducted during the day between 3:00 pm and 4:00 pm and under normal late summer
conditions (95oF temperatures, 1.4 mph winds, sunny). The reconnaissance survey
investigated the entire site, including on-foot evaluations of principal facilities and visual
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surveys of cropped fields from the vehicle on perimeter roads. Berms along roadsides
and all culverts found by the biologists during the reconnaissance surveys were
checked for sign of use by burrowing owl and/or San Joaquin kit fox. Dominant flora
and fauna were noted, and identified to the lowest possible taxon.
3.2

LIMITATIONS

The reconnaissance-level field survey was conducted in late summer, beyond the
blooming period for some special-status plants and most general plant species. The
survey was conducted at a reconnaissance level, not a focused or protocol survey level.
The survey lasted approximately one hour in the afternoon and, therefore, did not
include dawn or dusk surveys or extended observations.

4
4.1

SURVEY RESULTS
PHYSICAL CHARACTERISTICS

The proposed project consists of the expansion of an existing Antonio Brasil Dairy
located approximately five miles south of El Nido in unincorporated Merced County.
The existing Antonio Brasil Dairy is located on an approximate 53-acre portion of a 439acre site. Approximately 376 acres of the project site are currently used for the
production of crops and application of manure process water, 227 acres of which are
located in Madera County. The proposed project would involve the construction of three
(3) new freestalls, a new shade, and 20 new corrals, which would convert approximately
32 acres of existing cropland to active dairy facilities, increasing the area of operation to
85 acres. These new facilities would house a total of 6,385 animals, which represents
an increase of 4,035 animals from existing numbers.
4.2

VEGETATION AND WILDLIFE

All fields within the survey area are in active agricultural production and consist mainly
of corn fields. A small area within the active dairy facility is open ruderal and dominated
by Russian thistle (Salsola tragus). The sewage treatment ponds south of the active
dairy were devoid of vegetation, but supported considerable shorebird activity.
As shown in Table 1, wildlife species observed near the dairy and in the cropland on the
site included Brewer’s blackbird (Euphagus cyanocephalus), loggerhead shrike (Lanis
ludovicianus), house finch (Haemorhous mexicanus), lesser goldfinch (Carduelis
psaltria), mourning dove (Zenaida macroura), red-tailed hawk (Buteo jamaicensis), and
turkey vulture (Cathartes aura). Shorebirds in the sewage treatment pond included
black-necked stilt (Himantopus mexicanus), killdeer (Charadrius vociferus), greater
yellowlegs (Tringa melanoleuca), dunlin (Calidris alpine), and least sandpiper (Calidris
minutilla). No ground squirrel colonies or other burrows were observed.
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The climate in the project vicinity is hot and dry in the summer, and cold and moist in
the winter. Between winter rains are periods of cloudy, foggy or sunny weather. The
average winter temperature is 47o F and the average daily maximum temperature
during the summer is 95o F (www.weatherunderground.com). The primary soil types on
the site are Fresno loam, Pozo clay loam, and Traver fine sandy loam.
The entire site is or was in the recent past managed as an active dairy or cultivated in
irrigated forage crops. No trees are within the portion of the project area proposed for
construction, and no ground nests were observed during the September 2012 survey.
No special-status species were all observed in or in the immediate vicinity of the project
site.
Table 1

Wildlife Species Recorded in Project Vicinity
Latin Name

Common Name
Birds
Red tailed hawk

Buteo jamaicensis

Turkey vulture

Cathartes aura

Killdeer

Charadrius vociferus

Brewer’s blackbird

Euphagus cyanocephalus

Loggerhead shrike

Lanius ludovicianus

Black-necked stilt

Himantopus mexicanus

Greater yellowlegs

Tringa melanoleuca

Dunlin

Calidris alpina

Least sandpiper

Calidris minutilla

Mourning dove

Zenaida macroura

House finch

Haemorhous mexicanus

Lesser goldfinch

Carduelis psaltria

4.3

SENSITIVE HABITATS, SPECIAL-STATUS PLANTS, AND SPECIAL-STATUS WILDLIFE

A list of special-status plant and animal species that historically occurred in the vicinity
of the project site and vicinity was compiled based on the following:
•
•
•

A review of previous studies;
Informal consultation with the USFWS via its USFWS internet site
(http://www.fws.gov/sacramento/es/spp_lists/auto_list_form.cfm); and
Queries of the CDFG’s California Natural Diversity Database (CNDDB) and
California Native Plant Society (CNPS) Inventory of Rare and Endangered Plants
database (CDFG, 2012; CNPS, 2012).

To determine what special-status species occurred in the vicinity of the project area, the
CNDDB was queried spatially within a five-mile radius around the project site. Species
recorded within 10 miles that may occur in similar habitat were also included in the
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analyses. The resulting species’ occurrences are mapped in Figure 3. The species
identified from these data sources were further assessed for their potential to occur
within the project site based upon previously documented occurrences, their habitat
requirements, and the quality and extent of any available habitat within the site. The
summary of this analysis is presented in Table 2.
The CNDDB for the nine quadrangle area, and the USFWS Species List for the Santa
Rita Bridge quadrangle, identified four natural communities, 13 special-status plants,
and 27 special-status wildlife species (5 invertebrates, 3 fishes, 4 amphibians, 3
reptiles, 6 birds, and 6 mammals). (Table 2 and Figure 3).
Sensitive natural communities are those that are considered rare within the region,
support sensitive plant and/or wildlife species, or function as corridors for wildlife
movement. The four sensitive natural communities recorded in the area (Cismontane
Alkali Marsh, Northern Claypan Vernal Pool, Valley Sink Scrub, and Valley Sacaton
Grassland) do not occur on the project site or in the immediate vicinity of the project
site.
Neither special-status plants nor habitat that would support special-status plants occur
on the project site. The entire site is or was in the recent past managed as an active
dairy or cultivated in irrigated forage crops.
There are five special-status wildlife species that may occur on the site from time to
time: mountain plover, loggerhead shrike, northern harrier, American badger, and
Swainson’s hawk. The San Joaquin kit fox is known to occur at the Merced National
Wildlife Refuge, which is six miles from the site. No sign of San Joaquin kit fox was
observed, but they may occur onsite as transient foragers. Although no burrows were
observed, it is likely that the project site could support small mammals that provide prey
for San Joaquin kit fox, American badger, and Swainson’s hawk. Agricultural access
roads open or fallow fields, and irrigation ditches and canals provide an important
corridor for the movements of these mammals. There was no vernal pool habitat that
could support listed vernal pool invertebrates observed during the reconnaissance
survey.
The project site may provide occasional foraging opportunities for a number of
additional sensitive wildlife species including various species or raptors and migratory
birds that are protected by the Migratory Bird Treaty Act.
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Table 2

Special-Status Species Reported on the CNDDB, CNPS Inventory,
and USFWS Species List for the Antonio Brasil Dairy Project Area

Scientific Name
Common Name
PLANTS
Atriplex cordulata
Heartscale

Status
1B

Atriplex depressa
Bitterscale

1B.2

Atriplex minuscula
Lesser saltscale

1B

Atriplex persistens
Vernal pool smallscale

1B

Atriplex subtilis
Suble orache

1B

Cryptantha hooveri
Hoover's cryptantha

Chloropyron mollis ssp.
hispidus
Hispid bird's-beak

Chloropyron palmatum
Palmate-bracted bird's-beak
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Habitat Requirements

Likelihood of Occurrence

Chenopod scrub, valley
and foothill grassland,
meadows, alkaline flats
and scalds in the Central
Valley. Sandy soils.
Found regionally in alkali
grassland. 1-150 m.
Chenopod scrubs,
meadows, seeps, playas,
and vernal pool in alkaline
soils. 1-320 m.

Absent. There is no habitat to
support this plant on the project
site. The proposed project
would not impact this species.

Absent. There is no habitat to
support this plant on the project
site. The proposed project
would not impact this species
Absent. There is no habitat to
support this plant on the project
site. The proposed project
would not impact this species.

Alkaline vernal pools.
Found regionally in
northern claypan vernal
pool. 10-115 m.
Valley and foothill
grassland. 40 - 100 m.

Absent. There is no habitat to
support this plant on the project
site. The proposed project
would not impact this species.
Absent. There is no habitat to
support this plant on the project
site. The proposed project
would not impact this species

1B

Valley and foothill
grassland in coarse sand.
1-150 m.

Absent. There is no habitat to
support this plant on the project
site. The proposed project
would not impact this species.

1B

Meadows, playas, valley
and foothill grassland. In
damp alkaline soils,
especially meadows and
sinks. Found regionally in
a wetland with saltgrass.
10 to 155 m.
Chenopod scrub, valley
and foothill grassland.
Found regionally within
alkali sink community in
saline-alkaline soil. Often
on Pescadero silty clay. 5
to 155 m.

Absent. There is no habitat that
would support this plant on the
project site. The proposed
project would not adversely
impact this species.

FE, SE
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Absent. There is no habitat to
support this plant on the project
site. The proposed project
would not impact this species.
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Table 2

Special-Status Species Reported on the CNDDB, CNPS Inventory,
and USFWS Species List for the Antonio Brasil Dairy Project Area

Scientific Name
Common Name
Delphinium recurvatum
Recurved larkspur

Status

1B

Eryngium racemosum
Delta button-celery
Navarretia prostrata
Prostrate vernal pool
navarretia

SE, 1B

1B

Neostapfia colusana
Colusa grass
FT, SE

Sagittaria sanfordii
Sanford's arrowhead

1B

Habitat Requirements

Likelihood of Occurrence

Chenopod scrub, valley
and foothill grassland,
cismontane woodland. On
alkaline soils; often in
valley saltbush or valley
chenopod scrub. Found
regionally in slightly
alkaline beds of vernal
pools. 3-685 m.
Riparian scrub in vernally
mesic clay depressions. 3
to 30 m.

Absent. There is no habitat to
support this plant on the project
site. The proposed project
would not impact this species.

Mesic coastal scrub,
meadows, seeps,
valley/foothill grassland,
vernal pools. 15 to 1,200
m.
Vernal pools. Usually in
large or deep vernal pool
bottoms with adobe soils.
Found regionally in pools
surrounded by valley
grassland. Also found on
strongly saline Lewis loam,
surrounded by non-native
grassland.
Marshes and swamps. In
standing or slow-moving
freshwater ponds,
marshes and ditches. 0610 m.

SPECIAL-STATUS INVERTEBRATES
Brachinecta longiantenna
FE
The habitat characteristics
Longhorn fairy shrimp
typical of the pools that
support the longhorn fairy
shrimp are clear to turbid
pools often in alkaline
soils. These include clearwater depressions in
sandstone outcroppings,
grass-bottomed pools, and
claypan pools.
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Absent. There is no habitat to
support this plant on the project
site. The proposed project
would not impact this species
Absent. There is no habitat to
support this plant on the project
site. The proposed project
would not impact this species
Absent. There is no habitat to
support this plant on the project
site. The proposed project
would not impact this species.

Absent. There is no habitat to
support this plant on the project
site. The proposed project
would not impact this species.

Absent. There is no habitat to
support this species on the
project site. The proposed
project would not impact this
species.
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Table 2

Special-Status Species Reported on the CNDDB, CNPS Inventory,
and USFWS Species List for the Antonio Brasil Dairy Project Area

Scientific Name
Common Name
Brachinecta lynchi
Vernal pool fairy shrimp

Status
FT

Branchinecta conservatio
Conservancy fairy shrimp

FE

Lepidurus packardi
Vernal pool tadpole shrimp

FE

Desmocerus californicus
dimorphus
Valley elderberry longhorn
beetle

FT
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Habitat Requirements

Likelihood of Occurrence

Endemic to the grasslands
of the central valley,
central coast mountains
and south coast
mountains, in astatic rainfilled pools. Regionally
inhabits small, clear-water
sandstone depression
pools and grassed swale,
earth slump or basalt-flow
depression pools.
Endemic to the grasslands
of the northern two-thirds
of the central valley; found
in large, turbid pools.
Regionally inhabits astatic
pools located in swales
formed by old, braided
alluvium, filled by
winter/spring rains and
lasting until June.
Inhabits vernal pools and
swales in the Sacramento
Valley containing clear to
highly turbid water. Pools
commonly found in grass
bottomed swales of
unplowed grasslands.
Some pools are mud
bottomed and highly
turbid.

Absent. There is no habitat to
support this species on the
project site. The proposed
project would not impact this
species.

Occurrences of the VELB
are primarily in the vicinity
of moist valley oak
woodlands associated with
riparian corridors in the
lower Sacramento River
and upper San Joaquin
River drainages (U.S. Fish
and Wildlife Service,
1984). Elderberry plants
are obligate hosts for the
VELB, providing a source
of food and broodwood.

Absent. No blue elderberry
shrubs were observed o the
project site.
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Absent. There is no habitat to
support this species on the
project site. The proposed
project would not impact this
species.

Absent. There is no habitat to
support this species on the
project site. The proposed
project would not impact this
species.
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Table 2

Special-Status Species Reported on the CNDDB, CNPS Inventory,
and USFWS Species List for the Antonio Brasil Dairy Project Area

Scientific Name
Common Name
SPECIAL-STATUS FISHES
Hypomesus transpacificus
Delta smelt

Mylopharodon
conocephalus
Hardhead

Oncorhynchus mykiss
Central Valley steelhead

Status
FT

CSC

FT

SPECIAL-STATUS AMPHIBIANS
Ambystoma californiense
FT, ST
California tiger salamander

Spea hammondii
Western spadefoot toad

CSC

Lithobates pipiens
Northern leopard frog

CSC

Rana draytonii
California red-legged frog

FT,
CSC
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Habitat Requirements

Likelihood of Occurrence

Endemic to the upper
Sacramento/San Joaquin
Delta, it mainly inhabits the
freshwater-saltwater
mixing zone of the estuary,
except during its spawning
season, when in moves
into freshwater during the
early spring months from
March until May.
Low to mid-elevation
streams in the
Sacramento-San Joaquin
drainage.

Absent. There is no habitat to
support this species on the
project site. The proposed
project would not impact this
species.

Steelhead is an
anadromous species
native to the Pacific Ocean
and coastal drainages.

Absent. There is no habitat to
support this species on the
project site. The proposed
project would not impact this
species.

Needs underground
refuges, especially ground
squirrel burrows and
vernal pools or other
seasonal water sources for
breeding.
Occurs primarily in
grassland habitats; can be
found in valley foothill
hardwood woodlands.
Vernal pools essential for
breeding and egg laying.
Inhabits grassland, wet
meadows bogs, marshes,
reservoirs. Generally
prefers permanent water
with abundant aquatic
vegetation.
Found in marshes, lakes,
reservoirs, ponds, slow
parts of streams, and other
usually permanent water in
lowlands, foothill
woodlands and
grasslands. Require areas
with extensive emergent

Absent. There is no habitat to
support this species on the
project site. The proposed
project would not impact this
species.
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Absent. There is no habitat to
support this species on the
project site. The proposed
project would not impact this
species.

Absent. There is no habitat to
support this species on the
project site. The proposed
project would not impact this
species.
Absent. There is a recorded
occurrence from an introduced
population in 1976
approximately 12 miles
northwest of the project site.
Absent. There is no habitat to
support this species on the
project site. The proposed
project would not impact this
species.
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Table 2

Special-Status Species Reported on the CNDDB, CNPS Inventory,
and USFWS Species List for the Antonio Brasil Dairy Project Area

Scientific Name
Common Name

Status

Habitat Requirements

Likelihood of Occurrence

vegetation. High value
habitats are deep-water
ponds with dense stands
of overhanging willows
and a fringe of cattails
SPECIAL-STATUS REPTILES
Actinemys (=Clemmys)
CSC
marmorata
Western pond turtle

Gambelia sila
Blunt-nosed leopard lizard

FE, SE

Thamnophis gigas
Giant garter snake

FT, ST

SPECIAL-STATUS BIRDS
Xanthocephalus
xanthocephalus
Yellow-headed blackbird

Athene cunicularia
Western burrowing owl

Buteo swainsoni
Swainson's hawk
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CSC

CSC

ST

Ponds, marshes, rivers,
streams and irrigation
ditches with aquatic
vegetation. Needs basking
sites and suitable upland
habitat (sandy banks or
grassy open fields) for egg
laying.
Resident of sparsely
vegetated alkali and desert
scrub habitats, in areas of
low topographic relief.
Seeks cover in mammal
burrows, under shrubs or
structures.
Freshwater marshes and
streams. Has adapted to
drainage canals and
irrigation ditches.

Absent. There is no habitat to
support this species on the
project site. The proposed
project would not impact this
species.

Found in freshwater
marshes during the
summer among cattails,
tule, and bulrush. During
migration and winter
months, found in open,
cultivated lands, in fields,
and in pastures.
Uses burrow sites in open,
dry annual or perennial
grasslands, deserts and
scrublands characterized
by low-growing vegetation.
Breeds in stands with few
trees in juniper-sage flats,
riparian areas and in oak
savannah. Requires
adjacent suitable foraging
areas such as grasslands,
or alfalfa or grain fields
supporting rodent
populations.

Absent. There is no habitat to
support this species on the
project site. The proposed
project would not impact this
species.
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Absent. There is no habitat to
support this species on the
project site. The proposed
project would not impact this
species. CNDDB occurrence
record near the project site is
probably an error.
Absent. There is no habitat to
support this species on the
project site. The proposed
project would not impact this
species.

Absent. No burrows of
sufficient size to accommodate
burrowing owls were observed
on the project site.
Likely foraging. Although this
species was not observed during
field surveys, and there is no
nesting habitat onsite, this
species has been recorded
within 5 miles of the project site.

Antonio Brasil Dairy
Padre Associates, Inc.

Table 2

Special-Status Species Reported on the CNDDB, CNPS Inventory,
and USFWS Species List for the Antonio Brasil Dairy Project Area

Scientific Name
Common Name
Lanius ludovicianus
Loggerhead shrike

Status
CSC

Circus cyaneus
Northern harrier

CSC

Charadrius montanus
Mountain plover

CSC

SPECIAL-STATUS MAMMALS
Antrozous pallidus
CSC
Pallid bat
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Habitat Requirements

Likelihood of Occurrence

Prefers open habitats with
scattered shrubs, trees,
posts, fences, utility lines,
or other perches.
Searches for prey (small
birds, mammals,
amphibians, reptiles, fish,
carrion, etc) from a perch
at least 2 ft above ground.
Frequents meadows,
grasslands, open
rangelands, desert sinks,
fresh and saltwater
emergent wetlands;
seldom found in wooded
areas. Nests on ground
near marsh edge or
grassland. Preys mostly
on voles and other small
mammals, birds, frogs,
small reptiles,
crustaceans, insects, and,
rarely on fish.
Winters in short
grasslands, freshly plowed
fields, newly sprouting
grain fields and sometimes
sod farms. Prefers grazed
areas with burrowing
rodents.

Present. This species was
observed on the project site.
Expansion of the dairy site would
remove some potential foraging
habitat. However, there is no
suitable nesting habitat on site.
Continued agricultural
operations would not
significantly impact this species.
Present. The project site
provides potential foraging
habitat, but not nesting habitat
due to continuing agricultural
operations.

Species typically inhabits
grasslands, shrublands,
woodlands, and coniferous
forests in open, dry
habitats that contain rocky
areas for roosting. They
are a year-round resident
in most of their range, and
hibernate in winter near
their summer roost. Day
roosts are usually rock
crevices, tree hollows,
mines, caves and a variety
of human-made structures.
Tree roosting occurs in
conifer snags, hollows of
redwoods, and cavities in
oaks.

Likely Absent. Because of the
presence of buildings which can
provide roosting habitat, this
species could not be completely
ruled out. However, day
roosting in active buildings is
highly unlikely. The proposed
project would not impact this
species.
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Potential. This species could
potentially use agricultural drain
canals on the project site.
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Table 2

Special-Status Species Reported on the CNDDB, CNPS Inventory,
and USFWS Species List for the Antonio Brasil Dairy Project Area

Scientific Name
Common Name
Eumops perotis californicus
Western mastiff bat

Status
CSC

Dipodomys nitratoides exilis
Fresno kangaroo rat

FE

Ammospermophilus nelson
Nelson's antelope squirrel

ST

Taxidea taxus
American badger

Vulpes macrotis mutica
San Joaquin kit fox
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CSC

FE, ST

Habitat Requirements

Likelihood of Occurrence

It occupies a variety of
habitats from desert scrub
to chaparral to montane
coniferous forest.
Distribution is associated
with presence of
significant rock features
(granite or basalt
formations). Day roosts
are primarily in crevices in
cliff faces, cracks in
boulders, and occasionally
in buildings.
Historically found in
grassland and chenopod
scrub communities on the
San Joaquin Valley floor
from the Merced River to
the north and Tulare Lake
to the south.

Likely Absent. Because of the
presence of buildings which can
provide roosting habitat, this
species could not be completely
ruled out. However, day
roosting in active buildings is
highly unlikely. The proposed
project would not impact this
species.

Grasslands with sandy,
easily excavated soils.

Unlikely. The nearest recorded
occurrence within the last 75 years
is approximately 16 miles southwest
of the project site (CDFG, 2012).
The proposed project would not
impact this species.

Most abundant in drier
open stages of most
shrub, forest and
herbaceous habitats, with
friable soils. Need
sufficient food, friable soils
and open, uncultivated
ground.

Unlikely. This species or its
sign (burrows, tracks, scat) were
not observed during field
surveys. The closest known
records are from approximately
7 miles to the northeast of the
site. This species may occur
occasionally as a transient, but
is not expected to den onsite.
The proposed project would not
significantly impact this species.
Unlikely. This species or its
sign (burrows, tracks, scat) were
not observed during field
surveys. The closest known
records are from approximately
6.5 miles north of the site
(CDFG, 2012). This species
may occur occasionally as a
transient, but is not expected to
den onsite. The proposed
project would not significantly
impact this species.

Annual grasslands or
grassy open stages with
scattered shrubby
vegetation. Need loosetextured sandy soils for
burrowing and suitable
prey base.
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Unlikely. Critical habitat for this
species is located 25 miles south
which is also the nearest
recorded occurrence (CDFG,
2012). The proposed project
would not impact this species.
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Table 2

Special-Status Species Reported on the CNDDB, CNPS Inventory,
and USFWS Species List for the Antonio Brasil Dairy Project Area

Scientific Name
Status Habitat Requirements
Likelihood of Occurrence
Common Name
a
b
Status (Federal/State)
Status (CNPS)
None = No Federal or State status
List 1B – Plants rare and endemic to California
FE = Federally listed endangered
List 2 – Plants rare in California
FT = Federally listed threatened
List 3 – Plants without sufficient information
SE = State listed endangered
List 4 – Plants of limited distribution, a Watch List
ST = State listed threatened
CSC = State species of special concern
FP = California fully protected species

4.4

POTENTIALLY JURISDICTIONAL WATERS/WETLANDS

There are no potentially jurisdictional wetlands or WoUS on the site of dairy expansion
activities. There were no mapped wetlands on the NWI map in fields adjacent to the
expansion area. There are mapped wetlands approximately 1.5 miles to the northeast
associated with the Eastside Bypass Canal, two miles to the west along the Fresno
River, and approximately six miles to northwest within the Merced National Wildlife
Refuge.

5 PROJECT IMPACT ANALYSIS
Approval of the Antonio Brasil Dairy Expansion project would expand the existing dairy
so that the modified dairy would house a total of 6,385 animals. This would represent
an increase of 4,035 animals from existing numbers.
The proposed dairy expansion project would also include improvements to active dairy
facility to accommodate the proposed herd increase, including the construction of three
(3) new freestalls, a new shade structure, and 20 new corrals. Construction of the
proposed structures would convert approximately 32 acres of existing cropland to active
dairy facilities, increasing the area of operation to 85 acres. All of the necessary utilities
for the dairy expansion are currently available on site and no additional utilities would be
required.
All active areas of the dairy would be located within Merced County. Additional acreage
may be purchased in the future for use as cropland. A new manure digester will be
sited at the dairy as a separate project. The manure digester has been previously
approved and would not be part of this project.
Animal wastes from freestall and other concrete-surfaced areas would continue to be
flushed to an on-site waste management system, except for solid manure within corral
areas, which would continue to be scraped.
Biological Survey Report
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Wastewater would continue to be mixed with irrigation water and applied to the land.
With conversion of 32 acres of existing cropland for construction of new active dairy
facilities, there would be 344 acres cropped in corn silage and wheat silage soft dough
available for disposal of dairy wastewater.
Dry manure would continue to be separated from liquids, accumulated on site, and
processed for bedding material or hauled off site for use as fertilizer and soil
amendments. Corrals would continue to be scraped several times annually. With the
proposed expansion, additional solid manure from corrals and separator solids would be
exported off-site.
Operations at the dairy would continue to occur 24 hours per day, 365 days per year,
with most operations concentrated during daylight hours. With implementation of the
proposed project, the number of employees would increase from 9 to approximately 11
workers.
Direct and/or indirect potential discharge of dairy wastewater to sensitive wetland areas
in the project vicinity could occur via allocation of dairy wastewater to adjacent farmland.
Conversion of cultivated farmland to dairy facilities would contribute to the loss of
foraging and nesting habitat for some special-status and migratory birds.
Decommissioning and filling of the existing storage ponds could destroy nests of
special-status and migratory birds.
5.1

STANDARDS OF SIGNIFICANCE

State CEQA Guidelines and standard professional practice determine whether the
proposed Antonio Brasil Dairy Expansion project would have a significant environmental
effect. The project would have a significant impact on biological resources if it would:
•

•

•

•

Result in a substantial adverse effect, either directly or through habitat modification,
on any species identified as a candidate, sensitive or special-status species in local
or regional plans, policies, or regulations or by CDFG or USFWS;
Result in a substantial adverse effect on any riparian habitat or other sensitive
natural community identified in local or regional plans, policies, or regulations, or by
the CDFG or USWFS;
Result in a substantial adverse effect on wetlands as defined by the Corps under
Section 404 of the Clean Water Act or the Regional Water Quality Control Board
under the Porter-Cologne Act through direct removal, filling, hydrological
interruption, or other means;
Interfere substantially with the movement of any native resident or migratory fish or
wildlife species or with established native resident or migratory wildlife corridors, or
impede the use of native wildlife nursery sites;
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•
•

•

5.2

Conflict with any local policies or ordinances protecting biological resources, such as
a tree preservation policy or ordinance; or
Conflict with the provisions of an adopted Habitat Conservation Plan, Natural
Community Conservation Plan, or other approved local, regional, or state habitat
conservation plan.’/
Result in impacts to biological resources that are individually limited, but
cumulatively considerable (i.e., the incremental effects of the project are
considerable when viewed in connection with the effects of past projects, the effects
of other current projects, and the effects of probable future projects).
IMPACTS TO BIOLOGICAL RESOURCES

Special-Status Species
Plants
The likelihood of occurrence of special-status plant species in the site is considered
extremely low due to a lack of suitable habitat and ongoing intensive agricultural
activities. The entire expansion area consists of croplands currently producing corn.
Implementation of the Antonio Brasil Dairy Expansion project is expected to have less
than significant impacts to special-status plants. (No impact)
Wildlife
Nesting Birds
Throughout Merced County, the conversion of 32 acres from cultivated farmland to
dairies and other developments are resulting in a cumulative and significant loss of
foraging and nesting habitat for some special-status and migratory birds. Conversion of
a portion of the project site to a dairy would contribute to that cumulative loss. This loss
of habitat is cumulatively significant, unavoidable and unmitigable. The dairy would be
constructed on land that has been previously cultivated in alfalfa and corn and has
provided foraging habitat for a variety of special-status and migratory bird species.
There is the potential for migratory birds, especially ground nesters, to breed onsite.
Suitable habitat for ground nesting birds, such as mountain plover, killdeer, northern
harrier, short-eared owl, and horned lark is limited and only expected along the berms of
the treatment ponds or irrigation canals, which will not be impacted by the project. No
burrows were observed in the areas of dairy expansion. (Potentially significant)
Recommended Mitigation:
To reduce project related impacts to active bird nests and to reduce the potential for
construction activities to interrupt breeding and rearing behaviors of birds, the
following measures shall be implemented prior to and during construction activities:
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1. A preconstruction survey shall be conducted to determine the presence of
nesting birds if ground clearing or construction activities will be initiated during
the breeding season (February 15 through September 15). The project site and
potential nesting areas within 500 feet of the site shall be surveyed 14 to 30 days
prior to the initiation of construction. Surveys will be performed by a qualified
biologist or ornithologist to verify the presence or absence of nesting birds.
2. Construction shall not occur within a 500-foot buffer surrounding nests of raptors
(including burrowing owls) or a 250-foot buffer surrounding nests of migratory
birds (including killdeer, mountain plover, black-necked stilt, etc).
3. If construction within these buffer areas is required or if nests must be removed
to allow continuation of construction, then approval must be obtained from the
CDFG.
Preconstruction surveys and avoidance measures would reduce this impact to less than
significant. Further, while approximately 32 acres of cropland would be converted to a
dairy operation, 344 acres would remain as cropland. Approximately 86 percent of the
site currently in agricultural production would remain in agricultural production and
continue to provide foraging and nesting habitat.
Swainson’s Hawk
The State threatened Swainson’s hawk is known to forage in the project vicinity. No
nesting habitat is present for tree-nesting raptors including Swainson’s hawk within the
proposed project site, therefore direct impacts to nesting raptors are highly unlikely.
However, nest trees are documented within 5-10 miles of the project site, and
Swainson’s hawks generally forage within 10 miles of their nest tree, and more
commonly within 5 miles of their nest tree. Because cropland provides foraging habitat
for small ground dwelling mammals which are prey species raptors, the conversion of
32 acres of cultivated farmland to dairy facilities would contribute to the loss of foraging
habitat for the Swainson’s hawk. In the San Joaquin Valley, this loss of habitat is
considered cumulatively significant, unavoidable and unmitigable.
According to the CDFG Staff Report regarding Mitigation for Impacts to Swainson’s
Hawks (DFG, 1994), the following vegetation types are considered small mammal and
insect foraging habitat for Swainson’s hawks: alfalfa; fallow fields; beet, tomato, and
other low-growing row or field crops; dry-land and irrigated pasture; rice land (when not
flooded); and cereal grain crops (including corn after harvest). Because Swainson’s
hawk is a State-listed species, and 32 acres of appropriate foraging habitat would be
removed with project implementation, this would be a potentially significant impact, and
the following compensatory mitigation would be required. (Potentially significant)
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Recommended Mitigation:
The project may adversely affect active Swainson’s hawk nests and foraging habitat
within the project vicinity or suitable foraging habitat within a 10-mile radius of the
project because the project would remove 32 acres of Swainson’s hawk foraging
habitat. Therefore the following CDFG-pre approved CEQA mitigation measures shall
be required for this project and are hereby incorporated by reference:
1. Protocol Surveys. The project applicant must conduct a protocol-level survey in
conformance with the “Recommended Timing and Methodology for Swainson’s
Hawk Nesting Surveys in California’s Central Valley,” Swainson’s Hawk
Technical Advisory Committee (May 31, 2000). This protocol prescribes
minimum standards for survey equipment, mode of survey, angle and distance to
tree, speed, visual and audible clues, distractions, notes and observations, and
timing of surveys.
a. Nesting surveys can only be performed between January 1 and July 30 and
will vary depending on seasonal conditions and the actual nesting period.
b. Surveys must be performed by a qualified raptor biologist.
c. A written report with the pre-construction survey results must be provided to
the Planning Department and CDFG within 30 days prior to commencement
of construction-related activities. The report shall include: the date of the
report, authors and affiliations, contact information, introduction, methods,
study location, including map, results, discussion, and literature cited.
d. The project applicant must submit CNDDB forms for Swainson’s hawk
occurrences and for any other listed, fully protected, or species of special
concern encountered and positively identified during the surveys.
www.dfg.ca.gov/biogeodata/cnddb.
2. Nest Avoidance. If the required nesting surveys show there are no active nests
within the appropriate radius then no additional mitigation will be required. If
active nests are documented on the CNDDB database, or other environmental
study, or are discovered during the protocol survey, the project applicant must
obtain CESA 2081 Management Authorization prior to the start of constructionrelated activities. CDFG pre-approved mitigation measures to avoid nest impacts
during construction must include:
a. No intensive new disturbances (for example, heavy equipment operation
associated with construction, use of cranes or draglines, new rock crushing
activities), habitat conversions, or other project-related activities that may
cause nest abandonment or forced fledging, should be initiated within a #
mile (in rural areas) or $ mile (in urbanized areas) of an active nest between
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March 1 and September 15, or August 15 if written CESA 2081 Management
Authorization obtained from CDFG prior to such disturbance.
b. Nest trees shall not be removed unless there is no feasible way of avoiding
it. If a nest tree must be removed, written CESA 2081 Management
Authorization must be obtained from CDFG prior to tree removal. Such
written authorization must specify:
i. The tree removal period, which can typically be expected to be between
October 1 and February 1.
ii. The conditions required to offset the loss of the nest tree.
c. If disturbances, habitat conversions, or other project-related activities,
that may cause nest abandonment or forced fledging, are necessary, within
the nest protection buffer zone, monitoring of the nest site by a qualified
raptor biologist, funded by the project applicant, shall be required, to
determine if the nest is abandoned. If the nest is abandoned, but the nestlings
are still alive, the project proponent is required to fund the recovery and
hacking, that is the controlled release of captive reared young of the nestling.
d. Routine disturbances such as agricultural activities, commuter traffic, and
routine maintenance activities within $ mile of an active nest are not
prohibited.
3. a. CESA 2081 Management Authorization. The project applicant must obtain a
CESA 2081 Management Authorization from CDFG prior to the issuance of the
first building permit. CDFG provides options for off-site habitat management by
fee title acquisition or conservation easement acquisition with CDFG-approved
management plan, and by the acquisition of comparable habitat. Mitigation
credits may be pursued through a CDFG-approved mitigation bank for
Swainson’s hawk impacts in Merced County. Go to:
www.dfg.ca.gov/habcon/conplan/mitbank/catalogue
The CDFG pre-approved CEQA mitigation measures are found at “DFW Staff
Report Regarding Mitigation for Impacts to Swainson’s hawks in the Central
Valley of California,” CDFG (November 8, 1994).
b. The Department of Fish and Wildlife mitigation standards for these impacts
are contained in the following regulatory guidance documents.
“DFW Staff Report Regarding Mitigation for Impacts to Swainson’s Hawks
in the Central Valley of California,” DFW (November 8, 1994). This report
contains recommended assessment and management measures to
reduce impacts to Swainson’s hawk nesting and foraging habitat.
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“Recommended Timing and Methodology for Swainson’s Hawk Nesting
Surveys in California’s Central Valley,” Swainson’s Hawk Technical
Advisory Committee (May 31, 2000). This protocol prescribes minimum
standards for survey equipment, mode of survey, angle and distance to
tree, speed, visual and audible clues, distractions, notes and observations,
and timing of surveys.
c. Therefore, to mitigate impacts to a level below significance, prior to obtaining
the first building permit, the project applicant shall obtain written CESA 2081
Management Authorization from the Department of Fish and Wildlife for
nesting and foraging habitat impacts prior to obtaining an occupancy permit.
In addition, if construction-related activity would result in the removal of an
active nest during the Swainson’s hawk breeding season, between March 1
and September 15, the applicant shall obtain prior written authorization from
the U.S. Fish and Wildlife Service to ensure compliance with the Migratory
Bird Treaty Act (16 U.S.C. 703-711) to avoid impacts to actively nesting
Swainson’s hawks.
San Joaquin Kit Fox (SJKF)
No potential denning habitat is present for San Joaquin kit fox within the proposed
expansion site. Nevertheless, records from the occurrences of San Joaquin kit fox
within the Merced National Wildlife Refuge, approximately six miles northwest of the
project site. (Potentially significant)
Because there is the potential for San Joaquin kit foxes and American badgers to occur
on site, the Standardized Recommendations for Protection of the San Joaquin Kit Fox
Prior to or During Ground Disturbance (USFWS, 1999) shall be followed. (Appendix B).
The measures that are listed below have been excerpted from those guidelines and will
protect San Joaquin kit fox and American badgers.
Recommended Mitigation:
1. Prior to the commencement of construction, a preconstruction survey shall be
conducted by a qualified biologist over all areas of ground disturbance for
construction of the dairy to determine presence/ absence of this species in
accordance with USFWS recommendations.
2. Project-related vehicles should observe a daytime speed limit of 20-mph
throughout the site in all project areas, except on county roads and state and
federal highways; this is particularly important at night when kit foxes are most
active. Night-time construction should be minimized to the extent possible.
However, if it does occur, then the speed limit should be reduced to 10-mph. Offroad traffic outside of designated project areas should be prohibited.
3. To prevent inadvertent entrapment of San Joaquin kit foxes or other animals
during the construction phase of a project, all excavated, steep-walled holes or
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trenches more than two feet deep should be covered at the close of each
working day by plywood or similar materials. If the trenches cannot be closed,
one or more escape ramps constructed of earthen-fill or wooden planks shall be
installed. Before such holes or trenches are filled, they should be thoroughly
inspected for trapped animals. If at any time a trapped or injured San Joaquin kit
fox is discovered, USFWS and CDFG shall be contacted as noted under
Measure 11 referenced below.
4. San Joaquin kit foxes are attracted to den-like structures such as pipes and may
enter stored pipes and become trapped or injured. All construction pipes,
culverts, or similar structures with a diameter of four-inches or greater that are
stored at a construction site for one or more overnight periods should be
thoroughly inspected for kit foxes before the pipe is subsequently buried, capped,
or otherwise used or moved in any way. If a San Joaquin kit fox is discovered
inside a pipe, that section of pipe should not be moved until the USFWS has
been consulted. If necessary, and under the direct supervision of the biologist,
the pipe may be moved only once to remove it from the path of construction
activity, until the fox has escaped.
5. All food-related trash items such as wrappers, cans, bottles, and food scraps
should be disposed of in securely closed containers and removed at least once a
week from a construction or project site.
6. No firearms shall be allowed on the project site.
7. If any San Joaquin kit fox or American badger, or their sign, are detected on site
during the preconstruction survey, dogs and cats shall be kept off the project site
to prevent harassment, mortality of San Joaquin kit foxes or American badgers,
and/or destruction of their dens.
8. Use of rodenticides and herbicides in project areas should be restricted. This is
necessary to prevent primary or secondary poisoning of San Joaquin kit foxes
and the depletion of prey populations on which they depend. All uses of such
compounds should observe label and other restrictions mandated by the U.S.
Environmental Protection Agency, California Department of Food and
Agriculture, and other state and federal legislation, as well as additional projectrelated restrictions deemed necessary by the USFWS. If rodent control must be
conducted, zinc phosphide should be used because of a proven lower risk to kit
fox.
9. A representative shall be appointed by the project proponent who will be the
contact source for any employee or contractor who might inadvertently kill or
injure a San Joaquin kit fox or who finds a dead, injured or entrapped San
Joaquin kit fox. The representative will be identified during the employee
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education program and their name and telephone number shall be provided to
the Service.
10. In the case of trapped animals, escape ramps or structures should be installed
immediately to allow the animal(s) to escape, or the USFWS should be contacted
for guidance.
11. Any contractor, employee, or military or agency personnel who are responsible
for inadvertently killing or injuring a San Joaquin kit fox shall immediately report
the incident to their representative. This representative shall contact the CDFG
immediately in the case of a dead, injured or entrapped kit fox. The CDFG
contact for immediate assistance is State Dispatch at (916) 445-0045. They will
contact the local warden or Mr. Paul Hoffman, the wildlife biologist at (530) 9349309. The USFWS should be contacted at the numbers below.
12. The Sacramento Fish and Wildlife Office and CDFG shall be notified in writing
within three working days of the accidental death or injury to a San Joaquin kit
fox during project related activities. Notification must include the date, time, and
location of the incident or of the finding of a dead or injured animal and any other
pertinent information. The USFWS contact is the Chief of the Division of
Endangered Species, at the addresses and telephone numbers below. The
CDFG contact is Mr. Paul Hoffman at 1701 Nimbus Road, Suite A, Rancho
Cordova, California 95670, (530) 934-9309.
13. New sightings of San Joaquin kit fox shall be reported to the CNDDB. A copy of
the reporting form and a topographic map clearly marked with the location of
where the kit fox was observed should also be provided to the USFWS at the
address below.
14. Any project-related information required by the USFWS or questions concerning
the above conditions or their implementation may be directed in writing to the
U.S. Fish and Wildlife Service at: Endangered Species Division, 2800 Cottage
Way, Suite W2605, Sacramento, California, 95825-1846, (916) 414-6620 or
(916) 414-6600.
Sensitive Natural Community
No riparian habitats or other sensitive natural communities have been mapped or were
observed in the Antonio Brasil Dairy Expansion project area. Therefore, the project
would not have a substantial adverse effect on any riparian habitats or other sensitive
natural communities. (No impact)
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Wetlands
No potential jurisdictional Waters of the U.S. or wetlands have been mapped or were
observed in the project area. Therefore, development of the Antonio Brasil Dairy
Expansion project would not have a substantial adverse effect on federally protected
wetlands as defined by Section 404 of the Clean Water Act. (No impact)
Wildlife movement and nursery sites
There are no creeks, valleys, or other wildlife movement corridors in the site. The
intensively cultivated fields are not suitable nursery sites. Development of the Antonio
Brasil Dairy Expansion project would not interfere substantially with wildlife movement
or impede the use of wildlife nursery sites. (No impact)
Conflict with policies or ordinances
Implementation of the proposed Antonio Brasil Dairy Expansion project would not
conflict with any Merced County policies or ordinances pertaining to biological
resources. (No impact)
Conflict with a Conservation Plan
The Antonio Brasil Dairy Expansion area is not located within an area covered by an
adopted Habitat Conservation Plan, Natural Community Conservation Plan, or other
approved local, regional, or state habitat conservation plan. (No impact)
Cumulative Biological Impacts
The Antonio Brasil Dairy Expansion project, which involves the conversion of 32 acres
of cropland to active dairy facilities, would contribute to the cumulative loss of foraging
habitat for songbirds and raptors in the Merced County area. In the San Joaquin Valley,
this loss of habitat is considered cumulatively significant, unavoidable and unmitigable.
(Cumulatively significant, unavoidable and unmitigable loss of foraging habitat)
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1
CULTURAL RESOURCES INVESTIGATIONS OF THE
PROPOSED ANTONIO BRASIL DAIRY EXPANSION,
32 ACRES IN MERCED COUNTY, CALIFORNIA
1. INTRODUCTION
Proposed Project
The proposed Antonio Brasil Dairy Expansion Project (hereafter "ABD project") is
located near the communities of El Nido and Dos Palos, California, in sections 11 and 14,
T10S, R13E, MDM&BL, at 1537 South Flanagan Road, Dos Palos, CA (Figure 1-3). The
proposed project includes Merced County Assessor's Parcel Number APN 074-170-004.
The project area consists of a contiguous ownership subsuming approximately 439 acres in
Merced County and a small area in the adjoining part of Madera County. The proposed
dairy expansion covers 32 acres and is confined entirely to land within Merced County.
The project proposes to expand the existing dairy so that the modified dairy would
house a total of 6,385 animals. This would represent an increase of 4,035 animals from
existing numbers. Proposed dairy expansion project would also include improvements to
the active dairy facility to accommodate the proposed herd increase, including the
construction of three new freestalls, a new shade, and 20 new corrals. Construction of the
proposed structures would convert approximately 32 acres of existing cropland to active
dairy facilities, increasing the area of operation to 85 acres.
The proposed project area was subject to cultural resources investigations
conducted during August, 2012 (Figures 4-7). The Brasil property to be affected by the
proposed project is in the shape of a parallelogram. Its northern boundary is formed by
SR-152; the eastern approximately by the east side of the NW ¼ of S-14; the south
approximately by the Merced-Madera county line; the west side by Flanagan Road
(Figure2). The project area is displayed on the United States Geological Survey (USGS)
Santa Rita Bridge 7.5-minute topographic quadrangle map (Figure 2).
Regulatory Framework
Cultural resources assessment of the proposed project was requested by Ms.
Raadha Jacobstein and Mr. Robert Klousner, Environmental Planning Partners,
Sloughhouse, California. Cultural resources investigations were conducted pursuant to
and in compliance with the requirements of the following:
•

California Environmental Quality Act of 1970 (CEQA) and subsequent revisions;
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•

Native American Heritage Act of 1976

•

Executive Order B-64-80, 1980

•

Merced County General Plan (revised 2009) (Guidelines)
Scope of Cultural Resources Investigations

Cultural resources assessment of the proposed ABD project was undertaken to
determine whether prehistoric or historical cultural resources are present within the
proposed project area. The investigations presented in this report include prefield research
(the environmental, archaeological, ethnographic and historical aspects of the project
area), description of in-field inspection of the project area, discussion of the results of the
cultural resources investigations, and recommendations.
Objectives
The cultural resources investigations reported herein address the following
objectives:
(1) Investigations were conducted to assess the cultural resources sensitivity of the
APE of the proposed ABD project, and to locate, identify, and record cultural resources
found within the area affected by the proposed project;
(2) In the event that cultural resources were found within the APE of the proposed
project, a second objective of the cultural resources investigation was to assess the
significance or importance of potentially affected cultural resources;
(3) In the event that cultural resources were found within the APE of the proposed
ABD project, a third objective was to identify appropriate measures for mitigation of
project related impacts that might affect cultural resources within the project area.
Summary of Investigations
The cultural resources investigations reported herein were conducted pursuant to
and in compliance with the pertinent statutes and legislation (Regulatory Framework, this
report). Cultural resources investigations undertaken in reference to the proposed ABD
project disclosed no evidence of cultural resources within the APE of the proposed project.
Information pertaining to cultural resources investigation of the proposed project is
in the possession of the author (accession number 2012-07) and entered in the files of the
Office of Historic Preservation, California Historical Resources Information System,
Central California Information Center, California State University, Stanislaus, Turlock.
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2. SETTING
Natural Setting
Description of the Project Area
The project area is located in California's Central Valley, east of the San Joaquin
River near the confluence of the Chowchilla, Fresno, and San Joaquin rivers, a region of
low elevation (approximately 120 ft NAVD 88), formerly part of the Central Valley's vast
wetlands. Major watercourses adjacent to the proposed project include the Chowchilla
River, which flows approximately two miles north of the project area, and the Fresno
River, flowing one mile to the west. Other watercourses and sloughs are common in the
project region. In years past the region west of the project area was mostly swamp or
extensive, alkaline or semi-alkaline wetlands, most of which has long since been drained
and is under cultivation.
During prehistoric times the natural cover of the wetlands portions of the Central
Valley was composed primarily of salt-tolerant plants. Principal species included saltgrass
(Distichlis spicata), wildrye (Elymus sp.), soft chess (Bromus mollis), alkali sacaton
(Sporobulus airoides), spikeweed (Centromadia pungens), and foxtail (Erodium cicutarium).
Salt-loving plants such as alkaliweed (Cressa sp.), alkali mallow (Sida hederacea), and
various species of saltbush flourished in alkali-rich areas (Arkley et al. 1962:9; Barbour and
Major 1977; Heady 1988:491-514; Hoover 1935; Oakeshott 1971).
The climate of the project area is distinctly semiarid. The long, hot, frequently dry
summers are marked by temperatures of 100 to 110 degrees F. during July and August.
The average winter temperature is 46 degrees F., and at times there are periods of dense
ground fog ("tule fog") interspersed by episodes of heavy rain (Major 1988:11-74). Wildlife
in the project area during prehistoric times included elk, deer, antelope and bear (Latta
1949, 1977), but today usually only pocket gophers, rabbits and coyotes are observed;
ducks, geese and other avifauna are locally numerous. A potentially important aspect of
the proposed project site is the fact that in times past the general area was prone to
flooding. During prehistoric times the Chowchilla River and its tributaries flooded large
parts of low-lying areas south of present-day Merced (Arkley et al. 1962). It is for this
reason (or at any rate, it may be one of the reasons) why Native Americans may have
occupied parts of the region, although today of course it is virtually impossible to ascertain
how many prehistoric habitation sites once were present in the lowlands but subsequently
have been obliterated, primarily by development of agriculture.
Description of the Local Environment
The proposed ABD project area, like most of the adjacent Sandy Mush Country,
probably was covered by sparse, salt adapted vegetation and brush. Part of it may have
reflected conditions currently observable in the "Great Valley Grasslands State Park" on
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the San Joaquin River. Cottonwoods and riparian vegetation grew along the watercourses,
and dense berry brush, vines, and willows might have been present as well. Today the
area has been highly altered and reduced to agricultural grade, little remaining of the
original flora or landforms. The soils of the proposed project area are characteristic of
those found in poorly drained saline-alkali basins (Arkley et al. 1962). The soil associations
within the project area include Merced-Temple-Columbia and Fresno-Pozo, described by
Arkley et al. (1962:33-34, 41-42, 55-56, 68-69). Soils include Fresno loam, moderately salinealkali, 0 to 1 percent slopes and Traver fine sandy loam, moderately saline-alkali, 0 to 1
percent slopes (Arkley et al. 1962: General Soil Map).
Current Project Area Land Use, Condition, and Previous Impacts
The entire project area has been cultivated during the past several decades;
seasonal streams have been diverted, and wastewater storage ponds have been
constructed. The proposed ABD project area was once transected east to west by seasonal
runoff channels. The General Land Office plat (Township 10S, Range 13E, MDM&BL), was
examined for evidence of cultural resources noted at the time that the map was prepared
from surveys conducted in 1852 by Von Schmidt, in 1853 by Tracy, and in 1854 by Lewis
(GLO 44-700), dated December 30, 1854. Sections 11 and 14 are devoid of cultural features.
However, as early as 1854 portions of S-14 had been divided into parcels and was under
cultivation. The present landowner, Mr. Brasil, states that he purchased the property in
2004 and at that time most of it was planted to alfalfa.
In summary, it is evident that the entire project area has been highly modified, first
by draining swampy areas and converting the landscape to agricultural grade, in so doing
decreasing the probability of finding intact prehistoric habitation sites. Even so, many
areas that have been plowed for years have been found to contain intact archaeological
remains beneath the plow zone, a situation demonstrated at several Central Valley
localities (Dougherty et al. 1993; King 1968, 1969, 1976; Napton and Greathouse 1987;
Wildesen 1969:266-278).
Cultural Setting
Regional Archaeological Background
The background of archaeological research in the Central Valley has been outlined
by Beardsley (1948, 1954), Heizer (1949, 1978), Moratto (1984), Napton (1981), and Ragir
(1972). Among the early archaeological investigations in the Central Valley were those
conducted by Hewes (1941), Schenck (1926), and Schenck and Dawson (1929). Other
investigations are reported by Fenenga (1970), Johnson and Schulz (1980), King (1968,
1969), Lillard, Heizer and Fenenga (1939), Moratto (1972), Olsen and Wilson (1964), and
Ragir (1972). One of the few regional surveys was a very ambitious, albeit random,
archaeological survey of the parts of the Central Valley conducted by Hewes (1941) and a
fellow student from the University of California, Berkeley, an endeavor that marked the
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beginning of formal archaeological survey in the Central California.
Over the years archaeological investigations have led to identification of three
major cultural phases in the Central Valley. From earliest to latest these are the
Windmiller, Cosumnes (Berkeley), and Hotchkiss (Augustine) cultural phases (Ragir
1972). For additional information, consult Beardsley (1948, 1954), Gerow and Force (1968),
Moratto (1984), and Ragir (1972).
Chowchilla River Archaeological Sequence. A very important, informative cultural
sequence was identified along the lower reaches of the Chowchilla River, based on
archaeological investigations undertaken during the late 1960s, prior to construction of
Buchanan Reservoir (Eastman Lake). The completed dam inundated about four square
miles of the Chowchilla River valley, including land in Merced, Madera and Mariposa
counties (Wilson and Towne n. d.). Sixty-six prehistoric sites were recorded in the take
area of the reservoir by Rackerby (1964), Moratto (1968, 1970, 1972, 1984) and King (1968,
1969, 1976). Most of the known archaeological sites were found in Merced County; six sites
in Madera County were excavated; others were tested. The investigations provided
detailed information obtained during four seasons of fieldwork, which forms an
impressive, well controlled database consisting of 20,000 artifacts, 140 burials, and 92
structural features. This wealth of information allowed Moratto (1972:37-38, 1984) and his
colleagues to identify a series of local phases, notable for their cultural detail and well
defined temporal control, facilitated by radiocarbon and other dating methods. The phases
identified at Buchanan are summarized in the following paragraphs:
Chowchilla Phase (300 BC-AD 300): The salient traits of this phase include a variety
of projectile points, such as large, heavy Elko-Eared, Eared Concave Base, Triangular
Contacting Stem, Sierra Side-notched and Sierra Concave-base types; stone atlatl weights;
slab milling bases and bifacial manos; percussion-flaked core choppers; and numerous
types of shell and bone beads. Settlements appear to have been restricted to the banks of
the Chowchilla River, none being found along its tributaries. Acorn utilization was
apparently less important during this phase than in later phases. The dead were buried in
extended attitudes. Social status and differentiation is indicated by the non-random
distribution of funerary goods.
Raymond Phase (AD 300-AD 1500): During this phase Eastgate and Rose Spring
projectile points predominate. These, made of obsidian, individually weigh less than 5.0
grams. Bedrock mortars and cobble pestles were employed extensively, probably for acorn
processing, but slab metates and bifacial manos remain important. Beads made of Haliotis
and other types of shell ornaments disappeared ca. AD 300 and did not reappear locally.
Interment is primary, in flexed or loosely flexed postures; burial furnishings consist mostly
of millingstones.
Madera Phase (AD 1500-AD 1850): This phase is characterized by the presence of
small, light-weight projectile points, including Desert Side-notched, Cottonwood
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Triangular, Eastgate Expanding Stem, and Rose Spring Corner-notched types. Brown
Ware pottery is present but rare, occurring very late in the phase. Disc beads are common.
Houses are semi-subterranean, oval or circular in shape and three to five meters in
diameter. The dead are interred in flexed positions. Cremation occurs after AD 1650, but
was reserved for individuals of high status (Moratto 1984:316-318). The phase is
interpreted as representing the "spread and cultural fluorescence of ancestral Southern
Sierra Miwok" (Moratto 1984:320).
Hidden Reservoir Investigations. Cultural resources investigations at Hidden
Reservoir (Hensley Lake), on the Fresno River nine miles south of Buchanan Dam were
conducted by Wallace (1968, 1969, 1970) and subsequently by Fenenga (1973, 1975). One of
the sites at Hidden Reservoir (CA-MAD-173) revealed cultural components similar to the
prehistoric Chowchilla River Sequence, but also provided data regarding historic
materials. The upper levels of CA-MAD-171 and -173 contained scrapers and projectile
points made of bottle glass, as well as numerous glass trade beads, the latter obtained by
trade with Europeans after 1850. Site CA-MAD-179 is very large, exhibiting more than 50
saucer-shaped housepit depressions. The surface of the site was littered with horseshoes,
Staffordshire ceramics and glass beads, indicating that the location was occupied after
1855. It was considered to represent a refugee village populated by Indians living in the
sphere of Savage's Fresno River trading post (Fenenga 1973).
Local Archaeological Background
The archaeology of Merced County has not been reviewed comprehensively, with
the exception of the general syntheses compiled by Moratto (1984) and Napton (1981). A
pioneer archaeological survey conducted by Hewes (1941) and his associates included
several Merced County sites, but the archaeology of central and western Merced County-other than the cultural phases identified by Olsen (1970)-- is poorly known (Clewlow 1976;
Moratto 1984; Napton 1990). A locality that could yield important information, the
proposed Los Banos Grandes Reservoir Project (located well to the southwest of the
proposed ABD project) was examined by Mikkelsen and Hildebrandt (1990). Numerous
cultural resources were recorded; however, excavations were conducted. Cultural
resources reconnaissance was undertaken at the San Luis Game Refuge near Los Banos
(Pope 1976). Excavated sites in Merced County include the Wolfsen Mound near Gustine
(Peak and Weber 1978), and several in the Central Valley Grasslands State Park
(Woodward 1993). Large portions of the USGS Santa Rita Bridge quadrangle have yet to be
inspected by archaeologists.
Cultural resources sensitivity assessment studies conducted in elsewhere in Merced
County include the Highway 152 Planning Area (Napton 1990), Aqua Fria Village Project
(Napton 1994), the Villages of Laguna San Luis Project (Peak and Associates, Inc. 1991),
and the Monument 3D Seismic Project (Elliott and Jackson 2002). Inspection of an area
near Dos Palos that had been under cultivation for many years resulted in discovery of a
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major archaeological site (P-24-000413/CA-MER-323) (Napton 1991, 2006), unfortunately
subsequently destroyed by construction (Dougherty et al. 2005.)
Ethnographic Background
The ABD project area is located within the former territory of the Penutianspeaking Yokuts (Kroeber 1925:474-543). The tribe occupied an area extending from the
crest of the Coast (Diablo) Ranges east, well into the foothills of the Sierra Nevada, north
to the American River, and south to the upper San Joaquin River. Primary ethnographic
sources pertaining to the Yokuts include Kroeber (1925:474-543), Latta (1949, 1977), Powers
(1877), and Wallace (1978: 462-470).
The principal area occupied by the Yokuts lies west of the confluence of the Merced
and San Joaquin Rivers; the lower reaches of the Merced were within the territory of the
Northern Valley Yokuts. Wallace (1978:462-470) states that the Yokuts spread from the
Sierra Nevada foothills into the Central Valley about five hundred years ago, but he was
unable to provide much information regarding village locations. Kroeber (1925:474-543)
presents an excellent discussion of Yokuts ethnography, based mostly on what was
known prior to 1925 regarding the Southern Valley Yokuts--the "northerners" having been
virtually wiped out by epidemics in the 1830s. Kroeber's data are supplemented by
detailed information obtained by Latta (1949, 1977).
According to Latta (1977:146), the region in which the proposed ABD project is
located was formerly occupied by the Northern Valley Yokuts. The project site is near the
area ascribed to the Honoumne Yokuts (Latta 1977:146). John Fremont encountered Yokuts
on the lower reaches of the Merced River, an area indicated by Latta (1977:156) as within
the territory of the Coconoon group of the Northern Valley Yokuts (Wallace 1978:466).
Wallace offers the following: "Of uncertain situation is the lower valley of the Merced. . . .
The "Coconoon" reported in this general region in later times may have been a composite
group, made up of fragments of several tribes." Sam Ward (Collins 1949) mentions Yokuts
along the Merced River, but there is no information presently at hand regarding Native
American occupation of specific locations, such as the ABD project area. All
knowledgeable researchers concede that ethnographic data for the "West Side" of the San
Joaquin Valley and for central Merced County in general are practically nonexistent. Latta
(1977) offers the most information, but even he--certainly the most knowledgeable student
of regional Yokuts lore--obtained only sketchy information pertaining to Native American
occupation of this part of the Central Valley.
There is little question, of course, that the region was occupied by the Yokuts, a
wide spread and numerous tribe (Kroeber 1925), but details concerning post-contact
occupation of specific areas are unknown, and, at this late date, likely to remain so.
From the archaeological point of view, the ethnographic literature suggests that
imperishable features and artifacts such as structural depressions, house pits and floors,
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portable milling implements, flaked stone tools, pottery, culinaries (baked clay objects),
and other imperishable archaeological remains pertaining to Yokuts occupation of the area
might be found during cultural resource reconnaissance of areas in Merced County.
Regional Historical Context
The Spanish entered California in the 1700s and gradually worked their way
northward along the coast. The Spanish presence in the Central Valley was limited to
occasional forays, often in pursuit of fugitive Native American neophytes (Cook 1943a,
1943b, 1955, 1960, 1962). While the Spanish explored the Central Valley in a cursory way,
they failed to enter the Sierra Nevada and did not establish a permanent presence in the
Valley. American exploration of the Central Valley and the Delta region began in 1827
with the arrival of Jedediah Smith, closely followed by Ewing Young in 1830 and J. R.
Walker in 1834. In 1844 John Fremont and his party on their way south crossed parts of
present-day Merced and Madera counties.
Following Marshall's epochal discovery of gold in the tailrace of Sutter's saw mill at
Coloma in January 1848, hordes of hopeful gold seekers flocked to California. By June
news of the find brought thousands of Argonauts to the Valley and adjacent Sierra
Nevada "Mother Lode" region. One of the indirect, but far-reaching consequences of the
California Gold Rush was the occupation of strategic points in the Central Valley by ferry
operators, storekeepers, inn keepers, and others who supplied miners with goods and
services. Numerous ferries operated along the San Joaquin and its tributaries, but most of
them appeared overnight, as it were, and disappeared with equal rapidity when the flow
of Sierra-bound miners and prospectors dwindled.
During the 1850s people began to settle the Central Valley, having discovered that
they could make a better living supplying mining camps with meat, horses, and other
products than could be gained by mining. The more productive parts of the Valley were
settled rapidly; by 1874 much of it was under cultivation; wheat was a major crop. The
remaining grasslands were occupied by vast herds of cattle, initiating the era of the "cattle
kings" (Cabezut-Ortiz 1987). As controlled irrigation developed in the Central Valley most
of the former Spanish land grants, such as the local Rancho Chowchilla, were broken up,
creating numerous small farms. With the coming of the railroads, the Great Central Valley
began to take on its present densely settled, highly productive aspect described by Gooch
(1987) and others. Agriculture became increasingly efficient: in 1860 the four-share
gangplow was invented, followed in rapid succession by harrows in 1866, disc cultivators
and, in 1873, the steam tractor (Smith 1984). By 1872 railroads provided rapid access to
markets and the Central Valley was well on its way to becoming one of the great food
producing regions of the United States.
The key to intensive agriculture was, of course, a means of overcoming periods of
aridity and the equally damaging floods that occurred when the Sierra Nevada snowpack
melted too rapidly and valley fields were inundated. Both extremes could be controlled by
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impounding floodwater and releasing it gradually during the growing seasons (Elias 1924;
Hohenthal et al. 1972). The move toward organized irrigation systems began in 1871; by
1897 the Turlock Irrigation District was founded (Hohenthal et al. 1972). Irrigation in the
Merced area began in 1888 under the aegis of the Crocker Huffman Land Company, but it
served only a relatively small amount of the terrain located in the southern and western
parts of the present Merced Irrigation District. The latter, formed in 1919, served a larger
area, extending not quite as far south as Owens Creek. The most common methods of
irrigation in the district are the furrow, border check, basin check, and contour check
methods (Arkley et al. 1962:18-19); all operate on the basic principle of turning water into
the upper end of a field and allowing it to flow through gradually descending ditches, the
tailwater emptying into deep drainage ditches or sumps. The El Nido Irrigation District
was organized in 1928 and began supplying water for irrigation in 1932.
Local Historical Context
The history of Merced County has been summarized by several writers, including
Branch (1881), Brotherton (1979), Cabezut-Ortiz (1987), Clark (1973), Farquhar (1944),
Gudde and Gudde (1975), Hoover et al. (1966), Outcalt (1925), Radcliffe (1940), Ruppel
(1946), and Tinkham (1921). As Central California developed, Merced County was formed
out of the southwest part of Mariposa County. Covering 2008 square miles, the county
subsumes 1,285,120 acres. In 1872 Merced was selected as the county seat and remains so
today (Clark 1973). The county continues to be an important part of the livestock and
farming industries in California (Cabezut-Ortiz 1987; Radcliffe 1940).
Merced County Dairy Industry. Cabezut-Ortiz (1987:36) notes, "by the late 1850s,
dairying was introduced to the county when C. H. Wiley walked from Marin County
driving eleven Jersey heifers to their new home near Los Banos." One of the early-day
dairy kings was Adolphus Chamberlain. Cabezut-Ortiz (1987:38) states, "by 1875 he had
5,000 cows and 100 milk cows."
Clark (1973:12) emphasized the importance of agriculture in Merced County:
Agriculture in Merced County ranks eighth among the 58 counties of the State of
California and milk and milk products are its leading farm income. The milk which is
produced by more than 2500 commercial dairies in Merced County is handled by no less
than 17 milk product plants. . . . In 1971 milk cows produced dairy products valued at
$39,564,000. Most of the milk is produced by Holstein cows but there are also Guernsey
and Jersey dairies.
According to information provided by the University of California, Davis (2003),
production agriculture employs 21% of the county's residents, when food processing is
included agriculture employs 33% of the work force. Gross agricultural production in
Merced County, in 1994 exceeded one billion dollars for the sixth straight year at
$1,251,723,000. This ranked Merced County fifth in the state and sixth in the nation in
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agricultural production. The county is second in the nation for milk production with a
diary cow inventory of 185,130 cows, which is approximately 13% of California's dairy
cows. The average herd size is 550 producing cows.
Mello (2002) states that "Merced county's 335 dairies, more than any other county in
the state, produced $625.7 million in revenue . . . more than any other industry."
Recently, the diary industry suffered a considerable downturn due to high feed prices and
low prices for milk.
California Historical Resources Information System Records Search
Records of the known cultural resources found in Merced County are included in
the files of the California Historical Resources Information System, Office of Historic
Preservation, locally administered by the Central California Information Center (CCIC)
housed at California State University, Stanislaus. The records pertaining to the subject
project were searched by the Principal Investigator (CCIC File #8284I), to determine
whether any archaeological or historical cultural resources have been reported found on
or near the proposed project.
The results of the in-house records search for the Merced County portion of the
Antonio Brasil Dairy property are as follows:
•

Historical Resources within the Project Area: None formally reported to
the Information Center.

•

Historical Resources within the General Vicinity of the Project Area:

Prehistoric: One extensive prehistoric Native American habitation site has
been noted but not recorded on a nearby ranch.
Historic: One historic structure, a segment of the Riverside Canal, has
been recorded (P-24-001798).

•

Previous Investigations within the Project Area: None formally reported
to the Information Center.

•

Previous Investigations adjacent to the Project Area: Five separate
reports have been prepared for investigations along Highway 152
immediately north of the project area:
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CCIC Report No.
ME00707
05498
05599
05500
05501

•

Project

Wilcox (1990)
Leach-Palm et al.
(2004)
Leach-Palm et al.
(2004)
Leach-Palm et al.
(2004)
Rosenthal & Meyer
(2004)

10-Mer-152, PM 33.2-40.6
Caltrans Rural Conventional
Highways District 10
“
‘
“
“
“
“

“

“

“

“

“

“

“

“

“

Previous Investigations within the vicinity of the Project Area: Two
investigations have been conducted:
CCIC Report No.
ME03164
03292

•

Author/Date

Author/Date

Project

Shapiro & Shapiro Lower San Joaquin Levee
(1997)
District Assessment
Deitz (1998)
Lower San Joaquin Levee
District Eastside Bypass

Pertinent Historical Information:

The General Land Office survey plat for T10S, R13E (Sheet No. 44-700,
dated 1854) references the project area in sections 11 and 14 on the edge of the
“Swamp & Overflowed Land on the San Joaquin River.”
The 1922 edition of the Santa Rita Bridge USGS 1:31680-scale quadrangle
references Ashton Slough passing through the project area in Section 14 and
another unnamed drainageway within the project in Section 11.
The 1948 edition of the Santa Rita Bridge USGS 1:31680-scale map
references a windmill within the project area in Section 14.
The 1962 edition of the Santa Rita Bridge 7.5’ USGS quadrangle references
two wells, one in Section 11 and one in Section 14.
Although the specific 32-acre project survey area is wholly within Merced
County, the Antonio Brasil Dairy property extends into Madera County. The
pertinent records for Madera County are housed at the Southern San Joaquin
Valley Information Center at California State University, Bakersfield. It was
deemed prudent to also request a records search for a portion of the dairy
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property that extends into Madera County. The results of the records search
conducted by the SSJVIC staff are given below (SSJVIC No. 12-206):
•

No recorded historical resources within the project area or within a onequarter mile radius of the project area in Madera County.

•

No previous cultural resources investigations within the project area or
within a one-quarter mile radius of the project area in Madera County.

Cultural Resource Sensitivity of the Proposed ABD Project
Prefield background research indicated that while the proposed ABD project
cannot be characterized as highly sensitive from the archaeological or ethnographic point
of view, cultural resources investigations were needed to meet contemporary
requirements for proposed dairy expansion projects. From the perspective of prehistoric
Native Americans, the area was an integral part of the greater San Joaquin – Chowchilla
River Resource Exploitation Zone, and thus could have been visited or occupied
seasonally or permanently by Yokuts and their Miwok or Costanoan neighbors, or by
other Native Americans (Kroeber 1925:444 ff.). Based on the information provided above,
the project area can be considered in a highly sensitive area for the possible discovery of
previously unrecorded prehistoric and historic resources. The project area is located in
the vicinity of a former slough. One extensive prehistoric Native American occupation
site has been found nearby in a similar environmental situation. Historic era structures
have also been identified within the project region.
3. RESEARCH DESIGN
Introduction
Research designs in cultural resources investigations invoke formal, systematic
procedures, the purpose of which is to direct and guide the execution of archaeological
investigations. Research designs have two principal objectives: to ensure that the results of
an investigation will be scientifically valid, and to verify that the proposed research or
investigations will be conducted efficiently and cost-effectively. The process of
archaeological research is controlled and guided by the research design to integrate
theory, method, data and interpretation (Binford 1964:425-441; Brim and Spain 1974;
Fowler 1982:1-50; Kowta 1975; Watson et al. 1971).
The relevant elements of research designs pertaining to archaeological survey
projects integrate numerous theoretical and methodological considerations, guide the
proposed research, and organize the operations undertaken to carry out the research. The
principal theoretical orientation to field research conducted in respect to the present
project is cultural resources sensitivity assessment, similar to that conducted at other
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project sites in Merced County (Elliott and Jackson 2003; Napton 1990; Peak and
Associates 1991).
Research Objectives
The principal objective of cultural resources sensitivity assessment of the project
area was to ascertain whether significant archaeological or historical cultural resources
occur on the proposed project tract, to locate and record these resources, assess their
potential significance, and offer management recommendations pursuant to their
preservation. These steps are undertaken to ensure that any cultural resources within the
project APE will not suffer impact due to implementation of the proposed undertaking.
Basic regional archaeological research objectives and goals pertaining to
investigation of cultural resources in Central Valley counties, including Merced County,
have been summarized by the present principal investigator (Napton 1981). Basic research
goals, problem domains and theoretical orientations for further research in this county and
adjacent regions are discussed; geographical, cultural, and temporal aspects of prehistoric
cultures are reviewed. Existing data pertaining to the project region, research goals,
proposed test hypotheses, and test implications of proposed hypotheses are further
considered by Moratto (1984) and Napton (1981).
Research objectives for archaeological investigations in the Central Valley are
presented in a regional research design for northeastern California prepared by Kowta
(1975), a paradigm he characterizes as "a theoretical and methodological framework . . .
used to guide archaeological research and the evaluation of cultural resources within the
region loosely designated as northeastern California."
Raven (1984:468), also addressing potential archaeological research in northeastern
California, identified "a suite of topics and directions toward which future research might
profitably be aimed." These topics, appropriate for consideration in the course of further
research throughout the greater Central Valley, include: (1) establishment of a regional
chronology that integrates all locally recognized sequences; (2) establishment of the
structure of subsistence-settlement systems; and (3) using existing information and data
obtained from future projects to test models of anthropological and archaeological theory.
Pursuant to the latter proposition, Raven suggests, for example, using the regional data to
test models of incipient ethnicity and the "readability" of ethnicity in the archaeological
record. (A pioneer study along those lines was conducted in the Central Valley by
Bennyhoff [1977].)
Problem Domains
Several research domains have been identified in reference to archaeological
research in Central California. Research domains, not necessarily listed in order of priority,
include but are not limited to (1) economy and adaptation, (2) social organization, (3)
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group interaction and extraregional relationships, (4) paleodemography, (5)
paleoenvironment, (6) cultural chronology, (7) settlement systems and patterns, and (8)
cultural process (Moratto 1984; Napton 1988). Problem domains for both prehistoric and
historical syntheses have been identified in reference to the New Melones Project
(Greenwood and Shoup 1983), and are sufficiently broad based in scope to be applicable to
cultural resources investigations in the foothills of the Sierra Nevada and most of the
Central Valley. These domains include:
1. An inventory of sites by functional type, time of occupation, and size.
2. Descriptions of individual sites.
3. Explication of the culture history of the project area.
4. Descriptions of site density by cultural periods.
5. Estimates of population density by cultural periods.
6. Explication of cultural change relative to environmental variation.
7. Description of social organization by cultural periods.
8. Descriptions of land use patterns through time.
9. Descriptions of resource utilization through time.
10. Descriptions of inter-regional and intra-regional cultural contacts through time.
11. Descriptions of trade relationships through time.
In reference to archaeological survey of the Great Valley Grasslands State Park,
located in the Central Valley northwest of the proposed project tract, Woodward (1993:10)
discusses the five general research domains, also were identified for the Los Banos
Grandes Project. Woodward summarizes these research issues as: (1) Regional
Chronology, (2) Culture History, (3) Subsistence and Settlement, (4) Sociopolitical
organization, (5) Ethnographic Yokuts. These (considering also historic remains) are
appropriate research issues in reference to the subject project.
Contributing Data Sources
The principal types of cultural resources likely to be discovered in the APE of the
proposed project include prehistoric and historic archaeological sites, features and
artifacts. Prehistoric archaeological sites manifest evidence of human activity, usually
disclosed by the presence, in surface or subsurface contexts, of features, artifacts and
ecofacts, often but not invariably occurring on, or in, humanly affected sediment
(anthropic deposits). These deposits, usually darker in color than the surrounding soil, are
often rich in calcium, nitrogen and phosphorous deposited as a result of the accumulation
of waste, garbage and other culturally created debris.
Prehistoric archaeological remains include but are not limited to isolated or
associated artifacts, such as projectile points, knives, scrapers, awls, hammerstones, lithic
debitage, beads, milling implements, potsherds, culinary stones and/or baked clay objects;
evidence of structural features, e.g., housepits, ceremonial lodges, sweathouses, fish traps;
bedrock milling stations, hunting sites, rock art, quarries, trails and isolates; and
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subsurface remains, including inhumations, caches of artifacts, or buried features.
Historical archaeological remains are important sources of information (Schuyler
1978; South 1977). Historical sites, features, and artifacts likely to be found in California
include buildings, foundations, prospects and mines, roads, trails, bridges, blacksmith and
machine shops, windmills, wells, orchards, fences, corrals, survey monuments, graves or
cemeteries, settlements of ethnically affiliated groups, vernacular architecture, and a host
of other types of remains (Orser and Fagan 1995).
Potential Impacts
Impacts upon cultural resources within the proposed ABD project area could be
manifested as the direct result of construction activities, or may be indirect (the result, for
example, of erosion or deposition of soil on areas adjacent to the project), or may be
cumulative, resulting from aggregation of multiple effects. Potential impacts on private
land often include clearing of vegetation, excavation or blading of construction pads,
access roads and utility trenches, and conducting other operations that involve removal of
vegetation and excavation or disturbance of subsurface strata.
Cultural Resources Recordation and Evaluation
Cultural resources are recorded on standard forms (DPR 523, current version or
facsimile). Photographs are taken of cultural resources and field maps of each are
prepared. Site locations are plotted on appropriate United States Geological Survey
(USGS) 7.5minute topographic quadrangles or project specific base maps.
Cultural resources found in or near the APE of a project are recorded and their
potential scientific significance is assessed (to the extent permitted by the limited data
obtained during surface survey or reconnaissance), in reference to whether a given
cultural resource may be "significant," pursuant to the criteria of the California Register of
Historical Resources (CRHR).
4. METHODS OF INVESTGATION
Four principal methods of research and investigation were undertaken in response
to the research design:
(1) The first of these methods undertakes to examine the literature comprising the
principal archaeological, ethnographic and historical databases for the region and project
locality. This literature includes but is not limited to primary references such as Handbook
of the Indians of California (Kroeber 1925), and Handbook of North American Indians (Volume
8) California (Heizer 1978), and numerous references dealing with specific tribes, e.g.,
Handbook of Yokuts Indians (Latta 1977).
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(2) The second method of investigation was to search the current listings, updates,
and records of the California Historical Resources Information System for the subject
counties (CCIC File 8284I) and Madera County (SSJVIC 12-206).
(3) The third method of investigation was to contact the Native American
community. This was undertaken by writing to the Native American Heritage
Commission (NAHC), Sacramento, requesting an examination of their Sacred Lands Files
to ascertain whether the project is located on land so identified, and also to request a
current list of Native American tribal representatives who may have concerns regarding
the proposed project. No responses were received from the local tribal representatives that
were contacted pursuant to the NAHC recommendations (Appendix A).
(4) The fourth method of investigation was to conduct direct in-field cultural
resources sensitivity assessment of the proposed project area, discussed below.
Field inspection of project areas is conducted to ascertain whether cultural
resources are present. Previously impacted areas, such as roadbeds, roadcuts, cattle
wallows, corral floors, salt-block deposit sites, eroded areas, gravel pits and other
excavated areas are inspected for evidence of possible subsurface cultural remains.
Historic remains are also sought. These may take the form of agricultural machinery
(Bond 1923; Smith 1984) and other equipment, including wagons (Spivey 1979), tools
(Brigden 1983), buildings (Heizer and Fenenga 1948), cabins (Wilson 1984), windmills
(Baker 1985), developed springs, rock walls, fences, (McCallum and McCallum 1965;
Thorson 2002), nails (Nelson 1968), bottles and glass (Hunt 1975; Rock 1980a), tin cans
(Rock 1980b, 1984), cartridges (Logan 1959), survey points (Uzes 1977), and numerous
other types of artifacts or features that are at least 45 years old.
Direct Field Investigations
The proposed ABD project area was accessed from Los Banos, California, by
driving east on California State Highway 152 to Flanagan Road, thence south a short
distance to 1537 South Flanagan Road, which is the address of the Anthony Brasil Dairy.
From this point the project is accessed by irrigation service roads. The field team contacted Mr.
Brasil, who guided them to two locations that constitute the proposed project (Figures 4-7).
Project Location One (Figures 4 and 5) was covered by a densely planted corn field
with stalks some six feet high, and the field was under irrigation. It was possible,
however, to examine the irrigation access roads that pass along all side of the field. This
was accomplished with entirely negative results.
Project Location Two (Figures 6 and 7) consists of an extensive area which is
essentially bare ground. It is proposed that this location is to be the site of a dairy barn,
similar to one on land adjoining to the west. The proposed dairy barn area was inspected
in detail, but no evidence of cultural resources was observed.
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5. REPORT OF FINDINGS
Results of the Cultural Resources Investigations
The relevant background literature, including the files of the Office of Historic
Preservation California Historical Resources Information System, and all other pertinent
cultural resources files were consulted prior to and during the course of in-field survey of
the proposed project area. Examination of these files, the archaeological literature, and
sources of historical information, revealed that no prehistoric or historic archaeological
resources had been found or formally recorded within the proposed project area.
Intensive cultural resources inspection of portions of the proposed ABD project
area revealed no evidence of the presence of prehistoric or historic archaeological
resources, or historic buildings or structures. All aspects of cultural resources assessment
of the proposed ABD project area indicate that the proposed project area does not exhibit
cultural resources.
6. MANAGEMENT RECOMMENDATIONS
In the event that undiscovered cultural resources are found, for example by
excavation when the proposed AD project is undertaken, a fully qualified archaeologist is
to be contacted and consulted. No evidence of human remains was observed during
surface inspection of the proposed project area. However, in the event of discovery of
human remains, whether fragmentary or displaced from their context, the Merced County
Coroner and the Native American Heritage Commission, Sacramento (916-653-4082), are
to be notified of the discovery immediately, and all work is to cease and no further
excavation or disturbance of the site or any nearby area reasonably suspected to overlie
adjacent remains is to occur until the coroner of that county in which the remains are
discovered has determined whether the remains are those of a Native American.
If the remains are determined to be Native American, the coroner must contact that
California Native American Heritage Commission. CEQA Guidelines (Public Resources
Code Section 5097) specify the procedure to be followed in the event of discovery of
human remains on non-Federal land. The disposition of Native American burials is within
the jurisdiction of the Native American Heritage Commission. Upon request, the NAHC
will provide project leaders with a list of Most Likely Descendants (MLDs), who will
specify treatment and disposition of any Native American remains found within the
project area. Human remains and associated grave goods are protected under Section
5097.98 of the California Public Resources Code and Section 7050.5 of the California
Health and Safety Code.
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Statement of Limiting Conditions
The cultural resources management findings presented in this document (no
impact upon cultural resources) constitutes the professional findings and opinions of the
principal investigator but are not rendered as legal opinions admissible to consul. In the
event that the proposed project or undertaking is implemented without adoption of the
recommended mitigation measure, and Native American inhumations or other culturally
significant features, artifacts or resources are impacted, disturbed, or destroyed as a result
of the undertaking, the following will apply:
The principal investigator and his associates are held harmless from any or all
liability consequent to or contingent upon initiation of the proposed undertaking, having
reported the results of formal cultural resources investigations by means of this document
and, upon its acceptance, having presented fully the findings and recommendations
submitted in the context of this report.
The cultural resources investigations described in this report were performed using
the degree of skill and care ordinarily exercised under similar circumstances by qualified
archaeologists practicing in this or similar localities (Qualifications of Principal
Investigator, Appendix B) conducted in good faith. No other warranty, expressed or
implied, is made as to the findings, conclusions and professional advice presented in this
report.
Conditions revealed by subsequent investigations or excavations may vary with
findings given in this report. If this occurs, the changed conditions must be evaluated by a
professional archaeologist and project designs or requirements adjusted or altered as may
be necessary.
Changes in applicable or appropriate standards may occur from legislation or due
to the augmentation of knowledge pertaining to regional prehistory or history. In time the
findings presented in this report may be modified or invalidated by changes over which
the principal investigator has no control. Therefore, this report may be subject to periodic
review and updates as might be necessary in changing circumstances.
This report is issued with the understanding that it is the responsibility of the lead
agency to ensure that the information and recommendations contained herein are made
known to the project engineer, construction manager, and other appropriate personnel.
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Appendix A
Native American Consultation

L KyleNapton,Ph.D.
Consulting
Archaeologist
224| Aldersgate
Court
Turlock CA 95382USA
209-667-3060
voicemail
209-632-6257
Iewandelizabeth@netzero.net

8/1/2012
NativeAmericanHeritageCommission
915CapitolMall,Room#364
Sacramento,
CA 95814
RE:

AntonioBrasilDairy ExpansionProjectArea,Mercedcounty,california(porlionsof
Sections
11and14,T10SR138,MDM&BL)

I will beconductingculturalresources
investigations
of theabove-referenced
projectareaat the
requestof PlanningPartners.P.o. Box 627,Sloughhouse.
cA 95683(seetheattaclleci
segment
cf tireSantaRita BridgeUSGS7.5-minure
nup).
This letteris to requestconsultationofthe sacredLandfiles in reference
to theprojectarea.
Thankyou for providinginformationaboutNativeAmericanconcems.pleaseemailyour reply
to lewandelizabeth@4q1zero.net

Sincerely,

L. Kyle Napton,

Attachment
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NATIVEAMERICANHERITAGE
COMMISSION
915CAPITOLMALL,ROOM364
SACRAMENTO,
CA 95814
(9t 6) 6596251
Fax(916)557-5390
WebSiie www.nahc.ca.gqy
da-nahc@pacbell,net

August
8,2012
Dr. L. KyleNapton,Ph.D.,RPA

Gonsulting Archaeologist
2241 AldersgateCourt
Turlock,CA 95382
Sentby U.S.Mail
No.ofPages::
4
Re:
SacredLandsFileSearchand NativeAmericanContaclslist for the proposed
"Antonio Brasil Dairv Expansion Project;" locatedMerced Countv,California

DearDr. Napton:
(NAHC)conducted
TheNativeAmericanHeritage
Commission
a SacredLands
providedandNativeAmericanculturalresourceswere not identifiedwithinone-half
mileof the projectsite,the'areaof potential
effect'(e.9.APE):you specified. Also,
pleasenote;the NAHCSacredLandsInventory
is notexhaustive
and doesnotpreclude
the discovery
of culturalresources
duringanyprojectgroundbreaking
activity.
California
PublicResources
(a)and5097.96authorize
Code995097.94
the NAHC
to establish
a SacredLandInventory
to recordNativeAmericansacredsitesandburial
sites.Theserecordsareexemptfromthe provisions
of the California
PublicRecords
Act
pursuant
to. California
Government
Code56254(r). Thepurposeof thiscodeis to protect
suchsitesfromvandalism,
theftanddestruction.
In the 1985Appellate
Courtdecision(170CalApp3rd604),the courtheldthatthe
NAHChasjurisdiction
andspecialexpertise,
as a stateagency,overaffectedNativeAmerican
resources,
projectsincluding
impacted
by proposed
placesof religious
archaeological,
significance
to NativeAmericans
andburialsites
TheCalifornia
Environmental
QualityAct (CEOA- CA PublicResources
Codegg
21OOO-21177
amendments
project
effective311812010)
requires
thatany
thatcausesa
,
substantial
adversechangein thesignificance
of an historical
resource,
thatincludes
archaeological
resources,
is a'significant
effect'requiring
the preparation
of an Environmental
lmpactReport(ElR)perthe CEQAGuidelines
definesa significant
impacton theenvironment
as 'a substantial,
or potentially
substantial,
adversechangein anyof physicalconditions
within
project,including
an areaaffectedby the proposed
...objects
of historicor aesthetic
significance."
In orderto complywiththlsprovision,
the leadagencyis required
to assess
whetherthe projectwillhavean adverseimpacton theseresources
withinthe 'areaof potential
effect(APE),and if so,to mitigate
thateffect.CA Government
Code965040.12(e)
defines
"environmental
justice"provisions
and is applicable
to the environmental
reviewprocesses.

Earlyconsultation
withNativeAmerican
tribesin yourareais the bestwayto avoid
unanticipated
discoveries
oncea projectis underway.
LocalNativeAmericans
mayhave
knowledge
ofthe religious
andculturalsignificance
ofthe historicproperties
of the proposed
projecifor thearea(e.9.APE).Consultation
withNativeAmericancommuniiies
is alsoa matter
justiceas delinedby California
of environmental
Government
Code965040_12(e).
We urge
consultation
withlhosetribesand interested
NativeAmericans
on the listthatthe NAHChas
providedin orderto seeif yourproposed
projectmightimpactNativeAmerican
cultural
resources.
Leadagencies
shouldconsideravoidance
as definedin $15370of theCEeA
Guidelines
whensignificant
culturalresources
as definedby the CEQAGuidelines
515064.5
(b)(c)(f)maybe affectedby a proposedproject.lf so, Section15382of theCEQAGuidelines
definesa significant
impacton the environment
as "substantial,"
andSection2183.2whicn
requiresdocumentation,
datarecovery
of culturalresources.
The 1992Secretaryof the lnteiors Standards
for the Treatmentof HistoricPropefties
wererevisedso thattheycouldbe appliedto all historicresource
typesincluded
in the National
Registerof HistoricPlacesand including
culturallandscapes.
Also,federalExecutive
Oroers
Nos.11593(preservation
of culturalenvironment),
13175 (coordination
& consultation)
and
13007(SacredSites)arehelpful,supportive
guidesfor Section106consultation.
The
aforementioned
Secretary
of the Interior'sStandards
includerecommendations
for all 'lead
agencies'toconsider
the historiccontextof proposed
projectsandto "research"
the cultural
landscape
thatmightincludethe'areaof potential
effect.'
Partnering
withlocaltribesandinterested
parties,on the
NativeAmericanconsulting
NAHClist,shouldbe conducted
in compliance
withthe requirements
of federalNEpA(42 U.S.C
4321-43351)
andSection1064(f),Section110and(k)ofthe federatNHPA(16U.S.C.470 et
seg),Section4(f)of the Departmeni
of Transportation
Act of 1966(23CFR774);36 CFRpart
800.3(D(2)&.5, the President's
Councilon Environmental
Quality(CSQ,42 U.S.C4371er
seg.andNAGPRA(25U.S.C.3001-3013)
as appropriate.
The 1992Secretary
of the Inteiors
Standardsfor the Treatmentof Histoic Propeftieswererevisedso thattheycouldbe appliedto
all historicresource
typesincludedin the National
Registerof HistoricPlacesandincluding
culturallandscapes.
Also,federalExecutive
OrdersNos.11593(preservation
of cultural
environment),
13175(coordination
& consultaiion)
and 13007(SacredSites)arehelpful,
guidesfor Section106consultation.
supportive
TheNAHCremainsconcerned
aboutthe
limitations
andmethodsemployed
for NHPASection106Consultation.
Also,California
PublicResources
CodeSection5097.98,California
Government
Code
for accidentally
$27491andHealth& SafetyCodeSection7050.5providefor provisions
discovered
archeological
resources
duringconstruction
and mandatethe processes
to be
followedin theeventof an accidental
discovery
of anyhumanremainsin a projectlocationother
than a 'dedicated
cemetery',
anotherimportant
reasonto haveNativeAmericanMonitorson
project.
boardwiththe
To be effective,
consultation
on specificprojectsmustbe the resultof an ongoing
relationship
betweenNativeAmericantribesandleadagencies,
projectproponents
andtheir
contractors,
in the opinionof the NAHC.An excellent
wayto reinforce
the relationship
between
a projectandlocalhibesis to employNativeAmericanMonitorsin all phasesof proposed
projectsincluding
the planningphases.
Confidentiality
of "historicproperties
of religious
and culturalsignificance"
mayalsobe
protected
underSection304of he NHPAor at theSecretary
of the Interiordiscretion
if nor
eligiblefor listingon the NationalRegisterof Historicplaces.The Secretary
mayalsobe
advisedby thefederalIndianReligious
Freedom
Act (cf.42 u.s.c., 1996)in issuinga decision
?.

on whetheror notto discloseitems_of
religiousand/orculturalsignificanceidentiftedin or
near
the APE and possibititythreatenedOVpro-posJ proleA
"Ji"ity.

aboutthisresponse
to yourrequest,
preasedo nothesitate
{-vou.h.1y"^."tl^questions
to
meat (916)96t6251.
| ,/t

'i

NativeAmericanContac{List

NativeAmerican Contact
MercedCounty
A u g u s t7 , 2 0 1 2

Band
AmahMutsunTribal
ValentinLopez,Chairperson
PO Box5272
Ohlone/Costanoan
, CA 95632
Galt
vlopez@
amahmutsun.org
916-743-5833

Tribe;Choinumni/Mono
Choinumni

NorthVallevYokutsTribe
KatherineEirolindaPerez
PO Box 717
, CA 95236
Linden
gB7-341S
(209)
canutes@verizon.net

Ohlone/Costanoan
Northern
ValleyYokuts
Bay Miwok

SouthernSiena MiwukNation
Les James,SpiritualLeader
PO Box 1200
Miwok
s5338
Mariposa
CA
Pauite
'
Northern
Valley
Yokut
209-966-3690

Amah MutsunTribalBand
EdwardKetchum
35867 Yosemite Ave
, CA 95616
Davis
aerieways@
aol.com

Ohlone/Costanoan
Northern
Vallev
Yokuts

LorriePlanas
2736 Palo Alto
Clovis
' CA 93611

Choinumni
Mono

SouthernSierraMiwuk Nation
AnthonyBrochini,Chairperson
P.O. Box 1200
Miwok
Mariposa , CA 95338
Pauite
NorthernvalleyYokut
tony*brochini@nps.gov
209-379-1008
209-628-0085cell

This list is currentonly as ofthe dateof this document.
Distributionot this list does not relieveany personofthe statutoryresponsibilityas definedin Section7050.5ofthe Healthand SafetyCode,
Section5097.94of the Public Resou.cesCodeand Section5097.98ofthe PublicResourcesCode,
This list is applicablefor contactinglocal NativeAmericanswith regardto culturalresourcesfor the proposed
Antio BrasilDairyExpansionProject;locatedin MercedCounty,Californiaforwhich a SacredLandsFilesearchand NativeAmerican
a:^nt..fc

lic+ r.6ra

Edrracata.l

L. Kyle Napton,Ph.D.
HistoricalResources
Consultant
Court,Turloc! CA95382209.667-3060/632.6257
- 224l Aldersgate
le$iandelizabet}t@netzero.net

8/-t0/2012
North Valley Yokuts Tribe
Katherine Erolinda Perez
P.O.Box717
Linderu CA 95235
RE:

(portionsof
AntonloBrasilDairyExpansion
ProjectArea,Mer€edCountv,California
Se€tions11 6nd 14,T10SR13E,MDM&BLI

I am conducting culfural resources investigations of the above-referenced project area at
the request of Environmental Plarming Partrers, P.O. Box 627, Sloughhous e, CA 95683
(seeaitached map segment),
This letter is to request any information you may be able to provide regatding Native American
concems in reference to the proposed project area.
Thank you for providing information about any concerns you rury have regarding this
proposed project in Merced Cormty.

Sincerely,

--qW

L, Kyie Napto+ Ph.D.
Attachment

L. KyleNapton,Ph.D,
HistoricalResources
consultant- 2241Aldersgate
court,TurloclrcA 95392209-667-s060/6g2-62s7
Iewandelizabeth@netzero.nat

8/10/2012
Amah Mutsun Tribal Band
Edward Ketchum
35867Yosemite Ave.
Davis,CA95615

RE:

AntonioErasilDairyExpansion
ProjectArea,MercedCounty,California(Portionsof Sections11
6nd 1"4,T10SR13E,MDM&BL)

I am conducting cultural resources investigations of the above-referenced project area at
the request of Environmental Plaruring Partners, P.O. Box 627,Sloughhouse, CA 95683
(see attached map segment).
This letter is to request any information you may be able to provide regarding Native American
concems in reference to the proposed project area.
Thank you {or providing information about any concerns you may have regarding this
proposed project in Merced Counfy.

Sincerely,

ON

7

-+oYL. Kyle Napton, Phib.
Attachment

L, KyleNapton,Ph,D.
HistoricalResources
consultant- 2241Aldersgate
court,Turlock,cA 953ez zos-ooiio60 /$r-62fr
lewandelizabeth@netzero.net

8/10/2010
AmahMutsunTribal Band
ValentinLopez,Chairperson
P.O.Box5272
Galt,CA95632
RE:

Antonio Brasil Dairy ExpansionProjectArea, MercedCounty, California (portionsof
Sections'11,and 14,T10SR13E,MDM&BL)

I am conducting cultural resourcesinvestigationsof the above-referencedproject areaat
The requestof Environmental Planning partners, p.o. Box 627,sloughhouse,CA gs6gz
(seeattachedmap segment).
This letter is to request any information you may be able to provide regarding Native
American concernsin referenceto the proposed project area.
Thank you for providing information about any concernsyou may have regarding this
proposed project in Merced County.

L. Kyle Napton"

L. Kyle Napton,Ph.D.
HistoricalResources
consultant- 2241Aldersgate
court,Turlock,cA 9s3sit0gi67i060@mz
lewandelizabeth@n
etzero.net

8/10/20-10
SouthemSierraMiwuk Nation
P.O.Box1200
Mariposa,CA 95338
Athr: Anthony Brochini,Chairperson
LesJames,Spiritual Leader
RE:

AntonioBrasilDairyExpansion
ProjectArea,MercedCounty,California
(Portions
of Sections
11
andL4,T10SR13E.
MDM&BL)

I am conducting cultural resources investigations of the above,referenced project area at
The request of Environmental Pla'ning Partrrers, P.o. Box 627, sloug}lrouse, CA 9s6g3
(seeattached map segment).
This letter is to request any information you may be able to provide regarding Native American
concemsin referenceto the ptoposed project area.
Thank yo-ufor providing information about any conceu$ you may have regarding this
proposed project in Merced County_

Sincerely,

a-) A t,

-€\n,/

L. Kyle Naptoru Ph. D.
Attachment

L. Kyle Napton,Ph.D.
HistoricalResources
Consultant
Couft,Turiock,CA95382 209-667-3060/632-6257
- 2241Aldersgate
lewandelizabeth@nefzero.net

8/10/2010
Choinumni Tribe
Lorrie Planas
2736 Palo AIto
Ciovis, CA 95611
RE:

(Portions
AntonioBrasilDairyExpansion
ProjectArea,MercedCounty,California
1L
of Sections
and 14,T10SR13E,
MDM&BL)

I am conducting cultural resourcesinvestigationsof the above-referencedproject areaat
the request of Environmental Pianning Parhrers, P.O. Box 627, SlougltTtouse,CA 95683
(seeattached map segment),
This letter is to request any information you may be able to provide regarding Native Amerrcan
concems in reference to the proposed project area.
Thank you for providing information about any concerns you may have regarding this
proposed project in Metced County.

Sincerely,

*-\xr
-4
l rtlt\

L. Kyle Napton, Ph. D.
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Appendix B
Qualifications of Principal

OUALIFICATIONS OF L. KYLE NAPTON, PH. D.
Experience
Professorof Archaeology, specializationhistorical resourcemanagement;current stafus,
HistoricalResourcesConsultanf EmerifusProfessor,SpecialConsultant,California
StateUniversity, Stanislaus,Turlock, CA Director, Instifute for Archaeological Research,
1974-2005;
Past Coordinator, Central California Information Center (Alpine, Calaveras,
Mariposa,Merced,SanJoaquin,Stanislausand Tuolumne Counties),California
Historical Resources Inf ormation System(197S-1991)
ProjectsCompleted For
Completedover 500 reports for cultural resourcemanagementprojectspreparedfor
state,federaland local agencies,including (but not iimited to) the following:
U.S.ForestService,StanislausNational Forestand SequoiaNational Forest,CA;
Toiyabe National Forest,CA and NV
National Park Service,Yosemite and Sequoia-KingsCanyon National Park; Bureau of
Indian Affairs, southern California Indian Reservationsurveys
Bureauof Land Managemen! FolsomDistrict, CA; CarsonCity District, NV; phoenix
District, AZ
cAL FIRE,Deparfment of Foresfryand Fire Protection,sacramento,CA
Numerouslocal private, county and stateagencies.
Education
Doctor of Philosophy,University of California,Berkeley,1970;Master of Arts,
University of Montana, Missoula,1965
ProfessionalAffiliations
Societyfor California Archaeology,Societyfor American Archaeology,Auskalian
ArchaeologicalAssociation,Registerof ProfessionalArchaeologists(ROPA) (formerly
the Societyof ProfessionalArchaeologists/SOPA),Meets the Secretary ol the Interior's
Standardsfor Archaeology (Prehistoricand Historic) and History (listed on the CHRIS
Statewide
ReferralListfor HistoricalResources
Consultnnts
under Prehistoricand Historic
Archaeology and History)
Field Experience
Historicalresourcemanagementprojectsin California, Arizona,Nevada,Montana,
Utah, Mexico,Austraiia, Africa

