
 

DRAFT ENVIRONMENTAL IMPACT REPORT 
APPENDICES 

 
FOR THE 

 
ANIMAL CONFINEMENT FACILITIES  

PLAN, AND DAIRY AND FEEDLOT CLIMATE ACTION PLAN 

 
SCH # 2011111078 

 
 
 
 
 
 
 
 
 

Tulare County Resource Management Agency 
5961 South Mooney Boulevard 
Visalia, California  93277-9394 

 
 

January 2016 
 

With Technical Assistance By: 
Quad Knopf, Inc. 

901 East Main Street 
Visalia, California 93292 



 

100094 

 
 

DRAFT ENVIRONMENTAL IMPACT REPORT 
APPENDICES 

ANIMAL CONFINEMENT FACILITIES 
AND DAIRY AND FEEDLOT CLIMATE ACTION PLAN 

 
 

SCH #2011111078 
 
 
 
 

Tulare County Resource Management Agency 
5961 South Mooney Boulevard 
Visalia, California  93277-9394 

 
 
 
 
 
 
 
 

Technical Assistance By: 

 
901 East Main Street 

Visalia, California  93292 
Phone (559) 733-0440 

 
 
 
 
 
 

January 2016 

 



Appendices (See Enclosed CD) 
 

Appendix A Animal Confinement Facilities Plan  

Appendix B Dairy and Feedlot Climate Action Plan 

Appendix C Notice of Preparation, Initial Study, Comment Letters, Notice of Public Scoping 

Meeting, Comments at Meeting 

Appendix D SJVAPCD Rules and Regulations 

1. Rule 2201:  New and Modified Stationary Source Review Rule 

2. Rule 2301:  Emission Reduction Credit Banking 

3. Rule 3190:  Conservation Management Practices Plan Fee 

4. Rule 4550:  Conservation Management Practices 

5. Rule 4570:  Concentrated Animal Feeding Operations 

6. Regulation VIII:  PM10 Requirements 

Appendix E 1. Dairy Cattle Emissions Update 

 2. Air Quality Methodology and Assumptions 

Appendix F California Governor’s Executive Order B-29-15 

Appendix G Programmatic Water Supply Technical Memorandum 

Appendix H Tulare County Dairy Routes Study 

Appendix I Revised Dairy Truck Volumes Analysis 

Appendix J Buildout Projections 

Appendix K Existing Tulare County Animal Confinement Facilities Plan, 2000 

Appendix L The Economic Value of a Dairy in Tulare County in 2013 and 2023,  

Appendix M General Order No. R5-2013-0122 

Appendix N Dairies and Feedlots in Tulare County 

Appendix O Mapped Bases for Available Land for New/Expanded Dairy/Bovine Facilities 

Appendix P Contaminant Tables 

Appendix Q GHG Emissions Methodology 

 

 

 



Appendix A 
 

Animal Confinement Facilities Plan  
  



 

Tulare County Animal Confinement Facilities Plan Update November 2015 

  

DRAFT 
 
 
 
 
 
 

Tulare County 
 

Animal Confinement Facilities Plan 
 



 

Tulare County Animal Confinement Facilities Plan Update November 2015 

 1 

SECTION 1.  BACKGROUND 

1.1 Regulatory History 

In 1974, an Animal Waste Management Element (AWME) was prepared as part of the 

Environmental Resources Management Element (ERME) of the Tulare County General Plan.  

Included within the AWME were proposed policies for the establishment and operation of dairies 

and cattle feedlots.  The Board of Supervisors did not adopt the AWME for incorporation into the 

General Plan.  The policies set forth were, however, adopted by the Tulare County Planning 

Commission and were used after 1974 as guidelines in considering Special Use Permit 

applications for the establishment of confined animal facilities, in particular dairies and cattle 

feedlots. 

 

The policies and guidelines utilized for the establishment and operation of confined animal 

facilities were from time to time reviewed and modified to provide consistency with other 

regulatory agencies, e.g., the California Regional Water Quality Control Board (RWQCB) and the 

San Joaquin Valley Air Pollution Control District (SJVAPCD).  Those reviews resulted in the 

modification of the guidelines, particularly in regards to intensity of operations and animal density. 

 

In 1998, the Tulare County Agricultural Advisory Committee (AAC) recommended 

“Dairy/Animal Confinement Facility Policies” which included locational and animal density 

criteria for the establishment of new dairies and animal confinement facilities.  The Tulare County 

Planning Commission (by Resolution No. 7693), and subsequently the Board of Supervisors (by 

Resolution No. 98-0582), adopted the AAC’s policies on an interim basis until an Animal 

Confinement Facilities Plan could be adopted and incorporated into the ERME of the Tulare 

County General Plan. 

 

The Phase I Animal Confinement Facilities Plan for Dairies and Bovine Animal Confinement 

Facilities was adopted as General Plan Amendment No. GPA 99-05 by the County Board of 

Supervisors in April 2000 (2000 ACFP).  Policies and standards that addressed dairies and other 

bovine confinement facilities and associated environmental issues were included in the 2000 

ACFP.  Those policies and standards were premised on then-current scientific data and 

technology.  They were, additionally, reflective of and consistent with adopted and proposed State 

and federal regulations. 

 

It was intended that the policies and standards established in the 2000 ACFP provide for the 

development of dairies and other bovine confinement facilities on the Valley floor of the County in 

a manner that:  protects the quality of the environment, safeguards the health, safety and general 

welfare of the County’s residents, and provides for the continuation and growth of bovine-related 

industries. 

1.2 ACFP Update 

Since the adoption of the 2000 ACFP, stringent statewide regulatory requirements and procedures 

have been expanded and updated to address the air quality and water quality aspects of dairy and 

bovine facilities, as administered by the RWQCB and the SJVAPCD.  This Animal Confinement 

Facilities Plan Update is an amendment to the ERME to update and replace the 2000 ACFP with 
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this Animal Confinement Facilities Plan (ACFP).  An objective of this ACFP is to update the way 

in which dairies and other bovine facilities are regulated by the County of Tulare to assure 

coordination and alignment with the procedures of those agencies. 

 

Another development since the adoption of the 2000 ACFP has been the enactment of statewide 

climate change regulations to establish a concerted approach to addressing greenhouse gas 

emissions.  In its adoption of the Climate Action Plan for Tulare County in 2012, the Board of 

Supervisors directed the preparation of a separate Climate Action Plan to address dairies and other 

bovine facilities.  In compliance with that mandate, the Dairy CAP is to be adopted concurrent 

with this ACFP. 

 

A further objective of the ACFP is to enable the County to establish a program that documents the 

existing dairies and bovine facilities within the County, that defines the permitted herd sizes for 

such facilities so as to be consistent with RWQCB and SJVAPCD approvals and that requires 

continuing compliance of dairies and bovine facilities with this ACFP and other County 

regulations.   

 

This updated ACFP also establishes a Conformance Checklist Review procedure consistent with 

the California Environmental Quality Act that would apply to expansions of existing bovine 

facilities.  To be eligible for this process, the existing bovine facility must be operating under valid 

RWQCB and SJVAPCD approvals, the bovine facility expansion must meet certain specified 

criteria and the applicant must submit any supplemental technical studies required under this 

ACFP to determine whether the bovine facility expansion is in compliance with the ACFP and the 

ACFP EIR.  All new bovine facilities and those bovine facility expansions which do not meet the 

requirements of the Conformance Checklist Review must conduct an individualized 

environmental review under CEQA and be approved through the Special Use Permit process. 

1.3 Purpose of the ACFP 

It is the intent of this ACFP to serve as the guiding document to regulate the County’s bovine 

facilities and projected growth over the next decade as follows: 

 

1. To continue the regulation of the County’s dairy industry to protect and enhance the County’s 

resources, assure public health and safety, and minimize environmental impacts. 

2. To identify and document those existing bovine facilities which are operating under valid 

RWQCB and SJVAPCD approvals, and to specify procedures to achieve compliance by those 

existing bovine facilities that are not yet in compliance. 

3. To modify, as feasible, the scope of County regulatory responsibilities to avoid overlap and 

duplication with the water quality and air quality oversight provided by the RWQCB and the 

SJVAPC. 

4. To update and simplify the permitting processes for bovine facility expansions and the 

establishment of new bovine facilities consistent with this ACFP. 
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1.4 County Bovine Facilities 

Tulare County’s economy is dependent on agricultural production, accounting for a total gross 

value in 2013 of $7,809,626,000.  Milk is the County’s leading commodity with a total gross value 

of $2,083,354,000, representing 27% of the 2013 crop and livestock value (Tulare County Annual 

Crop and Livestock Report).  Tulare County has consistently ranked first in total milk production 

in California's counties.  California is the top milk producing state in the U.S. (CDFA Dairy 

Statistics 2003 – 2013). 

 

Table 1-1 

Tulare County Dairy Production 
 

Year Value 

2013 $2,083,354,000 

2012 $1,813,816,000 

2011 $2,056,691,000 

2010 $1,604,172,006 

2009 $1,228,975,000 

2008 $1,757,575,000 

2007 $1,851,648,000 

2006 $1,150,842,000 

2005 $1,331,239,000 

2004 $1,345,719,000 

2003 $1,064,665,000 
Source:  Tulare County Animal Crop and Livestock Report 2000-2009 

 

For informational purposes only, as of December 31, 2013, there were approximately 330 existing 

bovine facilities in Tulare County, consisting of approximately 302 dairies and 28 cattle feedlots, 

with a reported total Countywide herd size of approximately 1,000,000 bovine.  Growth in bovine 

facilities over the next decade is expected to increase at the rate of approximately 1.5 percent 

annually. 

 

The location of existing bovine facilities in the County as of 2013 and the approximate areas that 

are occupied by existing bovine facilities, including both the primary facilities and the agricultural 

areas associated with feed crop production and manure utilization, are depicted on Figure 1-1.  

 

1.5 Relationship to General Plan Documents 

The Environmental Resources Management Element of the Tulare County General Plan has been 

developed to establish goals and policies that would protect and enhance the County’s resources 

(Tulare County 2001).  Under the ERME, the following objectives are addressed: 

 

 Development of policies and programs which will avoid degradation of the natural 

environment and offset or reverse degradation which has already occurred; 

 

 Recognition of the complexity and interrelation of the environmental and planning processes; 
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 Attendance to environmental issues that, due to their importance, should be given priority 

attention for policy and action in order to provide for future development; and 

 

 Acknowledgement of those resource systems that require long periods to restore or require 

ongoing conservation practices in order to avoid continued decline or degradation. 

 

This Animal Confinement Facilities Plan has been prepared to be consistent with the objectives of 

the ERME and with the other elements of the Tulare County General Plan.  The policies of this 

ACFP reinforce, and are reinforced by, the General Plan. 
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SECTION 2.  GOALS, POLICIES AND STANDARDS 

Introduction 

This section of the ACFP identifies the goals, policies, and standards established by the County for 

the location, design, and operation of dairies and cattle feedlots.  This section also describes the 

County’s permitting process for the construction and operation of both new dairies and cattle 

feedlots and for the expansion of existing facilities. 

The following definitions are applicable: 

ACFP List:  For each bovine facility within the County, a list that includes the Special Use Permit 

or other entitlement issued by the County for such bovine facility; the location and the land 

associated with such bovine facility; the date and reference information for each of the following:  

the Waste Discharge Requirements (WDRs) issued by the State of California Regional Water 

Quality Control Board, Central Valley Region (RWQCB), the Permit to Operate issued by the San 

Joaquin Valley Air Pollution Control District (SJVAPCD) and the permits issued by the County; 

the permitted herd size; and the reported herd size in the most current Annual Compliance Reports. 

Bovine or Bovine Animal:  Dairy (including mature cows and support stock) and beef cattle 

and/or other similar ox-like animals. 

Bovine Facility:  A dairy, cattle feedlot or other confined animal facility for bovines. 

Bovine Facility Expansion:  Any expansion of either an existing bovine facility or a new bovine 

facility authorized by the County under the applicable regulations. 

Cattle Feedlot:  An agricultural enterprise for the confined housing and feeding of milk cow 

support stock or other cattle including related facilities for feed storage and for manure handling 

and disposal. 

Compliant Bovine Facility:  Each existing bovine facility which has obtained WDRs from the 

RWQCB via General Order R5-2007-0035 or via an individual order, and which has obtained a 

Permit to Operate from the SJVAPCD (unless expressly exempt from such permit), and which is in 

compliance with the permitted herd size as provided in the ACFP List. 

Confined Animal Facility:  A facility where domestic animals are corralled, penned, tethered or 

otherwise caused to remain in restricted areas for commercial purposes and primarily fed by means 

other than grazing.  When measuring setbacks and distances between a confined animal facility 

and other facilities, uses or boundaries, measurements shall be taken from or between the most 

proximate confined animal improvement.   

Confined Animal Improvement:  A physical improvement component of a confined animal 

facility, such as animal barns, corrals, or pens, feed storage (excluding hay barns), manure storage 

and handling areas and wastewater lagoons/sumps, expressly excluding areas constituting crop 

acreage or not otherwise utilized in milk production or the confinement of bovines.   
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Crop Acreage:  Irrigable portion of lands serving and essential to a bovine facility, including 

wastewater conveyance ditches, areas used for wastewater discharge and for facility feed crops, 

excluding buildings, corrals and/or pens, feed and/or manure storage areas, lagoons/sumps, canals, 

waterways, and public road rights-of-way. 

Dairy:  An agricultural enterprise for the housing and support of mature cows and support stock 

essential to the enterprise.  The dairy includes not only the facilities and structures required to 

house mature cows and support stock, but also feed barns and storage areas, manure storage and 

treatment facilities, milking barns, and crop acreage. 

Existing Bovine Facility:  Each of the bovine facilities existing in Tulare County as of December 

31, 2013, as same may be expanded by a bovine facility expansion. 

Mature Cow:  A dairy cow that has produced milk at any time during its life. 

New Bovine Facility:  A bovine facility in Tulare County that did not exist prior to December 31, 

2013, as originally approved by the County and as same may be subsequently expanded by a 

bovine facility expansion. 

Permitted Herd Size:  For an existing bovine facility, the lesser of the maximum allowable 

number of mature cows under the RWQCB WDRs and the maximum allowable number of mature 

cows under the SJVAPCD Permit to Operate and the maximum allowable number of support stock 

under the SJVAPCD Permit to Operate as of December 31, 2013; or for a new bovine facility or a 

bovine facility expansion, the lesser of the maximum allowable number of mature cows under the 

RWQCB WDRs and the maximum allowable number of mature cows under the SJVAPCD Permit 

to Operate and the maximum allowable number of support stock under the SJVAPCD Permit to 

Operate, as shown on the ACFP List (as same may be amended). 

Support Stock:  Dairy bovines other than mature cows. 

2.1 Existing Bovine Facilities and Compliant Bovine Facilities 

Goal 2.1 Document the location and permitted herd sizes of the existing bovine 

facilities.  Confirm, and validate legality of, the compliant bovine 

facilities. 

Policy 2.1-1  The locations and permitted herd sizes of all existing bovine facilities shall 

be defined and mapped based on the ACFP List on or before the first 

anniversary of the adoption of this ACFP. 

Policy 2.1-2 All compliant bovine facilities shall be deemed for all purposes by the 

County as legally established bovine facilities in the locations and subject to 

the permitted herd sizes as provided in the ACFP List. 

Policy 2.1-3 Any existing bovine facility that does not qualify as a compliant bovine 

facility shall be deemed for all purposes by the County as a legally 

established and compliant bovine facility upon having demonstrated 

compliance with the permitted herd sizes under both validly issued WDRs 
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from the RWQCB and a valid Permit to Operate from the SJVAPCD and 

having obtained or modified the Special Use Permit or other entitlement 

issued by the County for such existing bovine facility so as to be consistent 

with the ACFP List under the procedures set forth in Policy 2.5-4 on or 

before the first anniversary of the effective date of the adoption of this 

ACFP.  Until such time that such compliance has been timely demonstrated, 

an existing bovine facility that does not qualify as a compliant bovine 

facility shall be permitted to continue its operations. 

2.2 Bovine Facilities Location and Siting  

The location of bovine facilities within Tulare County is governed by policies designed to ensure a 

compatible relationship among such bovine facilities and with surrounding land uses.  Such 

policies are designed to permit the establishment of new bovine facilities and bovine facility 

expansions while protecting neighboring properties from potential animal confinement nuisances 

or similar adverse impacts.  The County has established the areas appropriate for the construction 

and operation of bovine facilities, which are within the following Agricultural zoning districts:  

A-1, AF, AE, AE-10, AE-20, AE-40 and AE-80.  From a regulatory perspective, bovine facilities 

are beneficial uses in the Agricultural zoning districts and are recognized as providing significant 

contributions to the economic vitality of the County as well as contributing to the health and 

welfare of society as a whole. 

Goal 2.2 Site new bovine facilities and bovine facility expansions within 

designated Agricultural zoned areas where they have been determined 

to be compatible with surrounding land uses.  Use specific zoning and 

separation standards to avoid potential land use conflicts when 

approving the siting of new bovine facilities and bovine facility 

expansions.  Protect agricultural uses within Agricultural zoned areas 

from incompatible non-agricultural uses. 

Policy 2.2-1 Confined Animal Improvement Separation:  Confined animal 

improvements within a new bovine facility shall be located at least one-half 

mile (2,640 feet) from the nearest confined animal improvement within the 

nearest bovine facility. 

Policy 2.2-2 Proximity to Urban Areas.  Confined animal improvements within a new 

bovine facility shall not be located as follows: 

 Within one mile of (a) an incorporated or unincorporated community’s 

Urban Area Boundary (or urban-type residential zoning boundary line) 

(however, for those communities that have an Urban Development 

Boundary but do not have an Urban Area Boundary, the Urban 

Development Boundary line shall be used), but excluding any portion of a 

community’s Urban Area Boundary which has been expanded to include 

municipal uses such as sewage treatment facilities, airports, and waste 

disposal sites that are located beyond the Urban Development Boundary (in 

which case, the decision-maker shall determine the location of the one-mile 
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setback area, provided that in no event shall a setback of less than one mile 

from a community’s Urban Development Boundary be authorized), or (b) 

any other area zoned solely for residential use containing a concentration of 

at least thirty (30) legally established dwelling units measured from the 

outermost residential zoning boundary; or 

 Within 1,000 feet of the boundary of a public park; or 

 Within one-half mile (2,640 feet) of school grounds of an existing public or 

private school; or 

 Within one-half mile (2,640 feet) of the nearest point of a primary dwelling 

structure in a concentration of ten (10) or more legally established, 

privately-owned single-family residences. 

For purposes of this Policy 2.2-2, to qualify as a “concentration,” such dwelling units or 

residences must be legally established, occupied, located within a contiguous area, and exceed 

a density of one dwelling unit per acre, and “legally established” dwelling units or residences 

are defined as dwelling units or residences, excluding travel trailers, “established in 

accordance with all applicable building and zoning regulations.” 

Policy 2.2-3 Proximity to Residential and Agricultural Land Uses.  Confined animal 

improvements within a new bovine facility shall not be located closer than 

the distances shown on Micro-Windshed Diagram “A” (Residential) to an 

occupied, legally established (as defined in Policy 2.2-2) dwelling unit 

owned by a private property owner other than the bovine facility 

owner/operator or employee. 

Confined animal improvements within a new bovine facility shall not be 

located closer than the distances shown on Micro-Windshed Diagram “B” 

(Agricultural) to an established, legally operating citrus grove, vineyard, 

deciduous fruit/nut orchard, or vegetable agricultural enterprise.   

No deviations from the Micro-Windshed distances set forth in this Policy 

2.2-3 may be approved unless the owner of the dwelling unit or the 

agricultural operation, as applicable, agrees in writing to such deviation, 

provided that such approval shall not be unreasonably withheld and, if it is, 

a finding shall be made to that effect. 
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Note:  Road is shown as an example -- could be in any location. 

 

Measurements are to be made from the geometric center of the primary 

dwelling structure to the most proximate part of the subject confined animal improvement. 
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Measurements are to be made to the nearest edge of the affected 

orchard/vineyard/etc. from the most proximate part of the subject confined animal improvement. 
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Policy 2.2-4 Exclusion.  The policies of this Section 2.2 shall not apply to the repair, 

maintenance, replacement or upgrading of a bovine facility, provided that 

such work does not increase the bovine capacity beyond the permitted herd 

size for such bovine facility. 

Policy 2.2-5 Applicability of Section 2.2 Policies.  A new bovine facility or a bovine 

facility expansion that does not conform to a defined separation or buffer 

standard under Section 2.2 may be permitted, provided that any expanded 

facilities will not encroach any closer than the existing facilities, or upon 

approval of a Special Use Permit subject to the adoption of findings that 

special circumstances warrant the approval of such exception to the 

applicable defined separation or buffer standard. 

Policy 2.2-6 Protection of Agricultural Zoned Areas.  The Agricultural zoned areas of 

the County have been established to promote and protect agricultural uses 

and activities, including bovine facilities.  The County shall protect 

Agricultural zoned areas from conflicting uses due to the encroachment of 

incompatible non-agricultural uses. 

2.3 Environmental Constraints 

The placement of confined animal improvements within new bovine facilities and within bovine 

facility expansions shall be consistent with environmental constraints. 

Goal 2.3 To restrict the siting of confined animal improvements within new 

bovine facilities and within bovine facility expansions so as to avoid 

existing areas of environmental constraints within the County.  

Policy 2.3-1 Flood Zone Areas.  Confined animal improvements within a new bovine 

facility or within a bovine facility expansion shall not be located in the 

following primary flood zone areas:  any territory designated on the latest 

adopted National Flood Insurance Program, Flood Insurance Rate Maps 

(FIRM) as Special Flood Hazard Areas Inundated by 100-Year Flood, 

Zones A, AI, AO and AH, Floodway Areas in Zone AE or Other Flood 

Areas in Zone X, except that such improvements may be so located upon 

submittal to the County of a recommendation by a licensed civil engineer, 

based upon a field survey, of required improvements elevation above 100 

year flood elevations.  However, manure held as fertilizer and dairy process 

water used to irrigate crop acreage may be transported to and used in such 

flood zones in compliance with applicable RWQCB regulations. 

Policy 2.3-2 High Groundwater Areas.  Confined animal improvements within a new 

bovine facility or within a bovine facility expansion shall be prohibited in 

shallow or perched groundwater areas where the minimum vertical distance 

between proposed lagoon bottoms/corral surfaces and highest anticipated 

groundwater levels is less than five feet.  Highest anticipated groundwater 

levels shall be established based on available records and/or site-specific 
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geotechnical investigation by a qualified registered professional engineer or 

geologist. 

Policy 2.3-3 Sink Holes.  Confined animal improvements within a new bovine facility 

or within a bovine facility expansion shall not be located in a sink hole or 

areas draining into a sink hole. 

Policy 2.3-4 Exclusion.  The policies of this Section 2.3 shall not apply to the repair, 

maintenance, replacement or upgrading of a bovine facility, provided that 

such work does not increase the bovine capacity beyond the permitted herd 

size for such bovine facility. 

2.4 Regulatory Agency Compliance 

The County recognizes that the applicable regulations and requirements of the RWQCB and the 

SJVAPCD, as administered by such agencies, provide a stringent and comprehensive regional 

scheme for regulating the specialized water quality and air quality aspects of confined animal 

facilities.  The County seeks to avoid the imposition of duplicative and overlapping requirements 

that may conflict with the regulatory authority of such agencies. 

Goal 2.4 New bovine facilities and bovine facility expansions shall comply with 

the applicable permitting and operational regulations of the RWQCB 

and the SJVAPCD, as administered by such agencies. 

Policy 2.4-1 Regional Water Quality Review Board.  New bovine facilities and 

bovine facility expansions shall comply with the requirements of California 

Code of Regulations, Title 27, pertaining to “Confined Animal Facilities,” 

as administered by the RWQCB.  A completed Report of Waste Discharge 

(including required technical reports) to the RWQCB shall be submitted to 

the County prior to issuance of any building permits and at least 120 days 

prior to discharge. 

Policy 2.4-2 San Joaquin Valley Air Pollution Control District.  New bovine 

facilities and bovine facility expansions shall comply with the requirements 

of the SJVAPCD for obtaining an Authority to Construct and a Permit to 

Operate.  A copy of the approved Authority to Construct shall be submitted 

to the County prior to issuance of any building permits.  

Policy 2.4-3 Changes to RWQCB WDRs and SJVAPCD Permits to Operate.  Prior 

to the submittal to the RWQCB or the SJVAPCD of an application to 

amend the existing WDRs or the Permit to Operate issued by the applicable 

agency for a bovine facility, an application shall be filed with the County to 

address such proposed changes. 

2.5 Permitting Requirements – Bovine Facilities and Bovine Facility Expansions 

Goal 2.5 Improve and update the permit process for establishment of new 

bovine facilities and bovine facility expansions. 
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Policy 2.5-1 Dairies:  Dairies shall be permitted on the basis of the permitted herd size 

and the bovine facility site boundaries, together with any crop acreage. 

Policy 2.5-2 Cattle Feedlots:  Feedlots shall be permitted on the basis of the permitted 

herd size and the bovine facility site boundaries. 

Policy 2.5-3 Bovine Facility Expansions Criteria for Conformance Checklist 

Review:  Bovine facility expansions may be approved through the 

Conformance Checklist review procedure, in accordance with California 

Environmental Quality Act (CEQA) Guidelines Section 15168(c)(4), 

provided that such bovine facility expansion complies with all applicable 

regulations, policies, standards and mitigation requirements set forth in the 

ACFP, in the ACFP Environmental Impact Report (EIR) and in the County 

Zoning Ordinance, as demonstrated by performance by the Resource 

Management Agency of a Conformance Checklist review of the expanded 

facilities within such bovine facility expansion and the issuance of findings 

in accordance with CEQA Guidelines Section 15168(c)(2).  The 

Conformance Checklist criteria are set forth in Appendix A to this ACFP. 

Policy 2.5-4 Special Use Permit Requirements:  All new bovine facilities and any 

bovine facility expansions that do not or cannot comply with the 

requirements under Policy 2.5-3 must obtain a Special Use Permit for such 

new bovine facility or for the bovine facility expansion, which shall be 

subject to additional environmental review in accordance with CEQA 

Guidelines Section 15168(c). 

2.6 Applications - New Bovine Facilities and Bovine Facility Expansions 

2.6.1 Application Contents - Applications for new bovine facilities and bovine facility 

expansions shall contain the following textual and mapped information: 

1. Names, addresses and phone numbers of the owner and operator;  

2. Site address and assessor’s parcel numbers for all land application sites; 

3. Bovine animal types and numbers; 

4. Manure application agreements for non-owned land (if applicable);  

5. A scaled plan showing: 

a. Buildings, corrals, lanes, retention ponds/settling basins, irrigation ditches 

and pipelines (private and community), silage storage and manure solids 

storage areas; 

b. Onsite and offsite wastewater and manure application areas (if applicable); 

c. Surface waterways on or near the facility, such as rivers, canals, sloughs 

and intermittent streams; 

d. The location of onsite and adjacent water wells within one hundred (100) 

feet of the property line or the bovine facility boundaries; 
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e. Public facilities such as roads and easements; 

f. Access points to public roads; and 

g. Any setback or windshed constraints described in Section 3.2, Bovine 

Facilities, Location and Siting. 

2.6.2 Environmental Review:  Applicants for new bovine facilities and bovine facility 

expansions are required to provide such technical reports, as applicable, which the Resource 

Management Agency deems pertinent with respect to site-specific environmental and bovine 

facility siting issues.  These reports may include any of the following: 

1. Biological Resources Survey; 

2. Cultural Resources Evaluation; 

3. Integrated Pest Management Plan;  

4. Dead Animal Disposal Plan; 

5. Hazardous Materials Business Plan;  

6. Odor Control Measures; 

7. Dairy CAP Consistency Checklist; 

8. Geological – Hydrological Report; 

9. Health Risk Assessment; 

10. Traffic Evaluation; 

11. Water Availability Evaluation for On-Site Wells; and 

12. Comprehensive Nutrient Management Plan (CNMP). 

2.7 Design and Operational Standards 

These standards furnish guidance to bovine facility owners and operators wishing to seek approval 

of a new bovine facility or a bovine facility expansion to ensure compliance with this ACFP. 

1. Minimum Site Requirements:  Dairy sites, including the bovine facility and crop 

acreage, must contain a minimum of 160 acres.  Cattle feedlot sites must be a minimum of 

80 acres. 

2. Parking Requirements:  Sufficient on-site parking shall be provided for all automobiles 

and trucks.  The parking area and the entrance roads shall be paved or treated with an 

acceptable dust-retardant treatment so that dust and mud will not create conditions 

detrimental to air quality and to the surrounding area and roads.  Pavement or treatment 

areas shall be maintained at all times. 

3. Site Access:  All drive approaches at driveways and major entrances to the improved 

portion of the site shall be constructed and surfaced as per the Tulare County Improvement 

Standards, and the applicant or applicant’s contractor shall obtain an encroachment permit 

from the Resource Management Agency prior to issuance of any building permits for 

construction and/or prior to performing work within any County road right-of-way. 
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4. Site Maintenance:  All public road approaches, driveways and off-street parking areas 

shall be designed and maintained so that mud, dust, gravel, and manure do not create 

conditions detrimental to the surrounding public roadways. 

5. Public Utilities:  The applicant shall make all arrangements for the relocation of all 

overhead and underground public utility facilities that interfere with any improvement 

work to be performed by the applicant.  The applicant shall also make arrangements with 

the affected public utility company for any cost of relocating such facilities and no portion 

of such relocation costs will be paid by the County. 

6. Food and Agricultural Code:  Dairy facilities shall meet the requirements of Division 15 

of the California Food and Agricultural Code as administered by the Milk Inspection 

Service of the Tulare County Environmental Health Division.  Dairy applicants shall 

provide detailed plans of the facility to the Milk Inspection Service for review and approval 

prior to issuance of any building permits. 

7. Water Wells:  All new wells shall comply with the construction requirements of the 

Tulare County Well Ordinance. 

a. No well, new or existing, shall be located closer than one hundred (100) feet 

from any animal enclosure, nor shall such enclosure encroach within one 

hundred (100) feet of an existing well.  Alternatively, any existing well may 

be lined to prevent water intrusion to fifty (50) feet below existing site 

grade; 

b. Inactive wells shall be properly destroyed in accordance with the Tulare 

County Well Ordinance; and 

c. All agricultural wells shall have an overhead air gap at the standpipes. 

 

8. Lagoon Locations:  Lagoons or other manure containment facilities shall have a minimum 

one hundred fifty (150) foot setback from all wells, public ditches, and public waterways.  

They shall fully conform to the requirements of the RWQCB. 

9. Fire Protection:  The fresh water pressure tank shall be plumbed with a valved, 2-1/2-inch 

hose connection (National Hose Thread) in such manner as to provide ready access for 

pumper connection.  All plumbing from the tank to the valve shall be a minimum of 4 

inches O.D.  Portable fire extinguishers shall be installed in the milk house as per N.F.P.A. 

Pamphlet #10 (10# ABC type). 

A surfaced fire apparatus access, twelve (12) feet in width, shall be provided to within five 

(5) feet of a fresh water holding tank and a water pressure tank. 

A 30-inch by 30-inch hinged inspection cover shall be located on the fresh water holding 

tank.  The inspection cover shall be located along the portion of the tank that fronts on the 

surfaced access. 

10. On-Site Residences:  Should any residences or mobile homes be constructed or proposed, 

all densities and setbacks (separations from animal confinement and waste facilities, etc.) 
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shall be in compliance with the Zoning Ordinance.  (If more than five unrelated employees 

are housed on the site, the dairy operator shall contact the Resource Management Agency 

to determine if a Permit to Operate Employee Housing is required by Section 7-23-1000 et 

seq. of the Tulare County Ordinance Code and, if required, obtain such permit prior to 

occupancy.) 

11. Facility Setback:  Buildings housing bovine animals, corrals, sump pits, and silage and 

hay storage areas for a new bovine facility or a bovine facility expansion shall not be 

located closer than one hundred (100) feet from all property lines at the perimeter of the 

bovine facility site.  Onsite sewer systems shall be located at least one hundred (100) feet 

from all wells, ditches, and waterways. 

12. Flood, Water Quality and Air Quality Protection:  Bovine facility construction and 

operations shall be undertaken, and maintained in full accord with, the regulations and 

permitting requirements of the RWQCB and the SJVAPCD with respect to flood 

protection, water quality protection, and air quality protection. 

13. Operational Requirements:  Dead animals shall be removed from the site within 

forty-eight (48) hours and shall not be visible from the public road while awaiting removal.  

Dead animal disposal shall be made in full compliance with any applicable Dead Animal 

Disposal Plan. 

Bovine confinement areas, manure storage areas, lagoons, and crop acreage shall be 

properly managed to prevent a nuisance of odors, dust, or vector harborage and breeding.  

Such management shall be in full compliance with any applicable Odor Control Measures 

and Integrated Pest Management Plan. 

Bovine facility operations shall meet all of the requirements of the mosquito abatement 

district, if any, in which the facility is located.  A fly abatement program shall be used to 

keep flies under control on-site so that they do not become a nuisance on-site or to 

surrounding property owners.  All vector control operations shall be conducted in full 

compliance with any applicable Integrated Pest Management Plan. 

2.8 Severance and Continuing Compliance 

2.8.1 Severance and Site Alterations 

No portion of a bovine facility site, or any required easement, shall be sold, released or conveyed, 

or used for purposes other than those expressly permitted unless approved by the County.  This 

shall not restrict the sale of the entire parcel of property as a unit subject to all of the conditions 

required herein.  In addition, if there is a change in the area available for recycled manure water, 

the bovine facility owner/operator shall immediately notify the Resource Management Agency. 

2.8.2 Continuing Compliance 

An Annual Compliance Report shall be completed and filed with the Resource Management 

Agency for each bovine facility in Tulare County.  Appendix B to this ACFP contains a copy of the 

standard form of Annual Compliance Report as of the adoption of the ACFP. 
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A-1 

APPENDIX A 

TO ACFP 

 

Bovine Facility Expansions 

Criteria for Conformance Checklist Review 

1. Except in the case of an application by an Existing Bovine Facility seeking to become a 

Compliant Bovine Facility, is the Existing Bovine Facility in compliance with existing 

Regional Water Quality Control Board Central Valley Region (RWQCB) Waste Discharge 

Requirements (WDRs) and San Joaquin Valley Air Pollution Control District (SJVAPCD) 

Permit to Operate for the existing operations and facilities? 

2. In connection with all applications for an Existing Bovine Facility expansion, would the 

expanded facilities covered by the application: 

(a) generate less than 25,000 metric tons per year of Greenhouse Gas Emissions, as set 

forth in the Dairy Climate Action Plan (Dairy CAP), and would otherwise comply 

with the Dairy CAP? 

(b) comply with Policies 2.2-1 through 2.2-3, provided that the expanded facilities 

would not encroach any closer than the existing facilities, and would otherwise 

comply with the applicable requirements of the ACFP? 

(c) comply with the applicable mitigation measures under the ACFP Environmental 

Impact Report? 

(d) comply with the applicable requirements of the County Zoning Ordinance? 
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Standard Form of Annual Compliance Report 

(as of the ACFP adoption date) 
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1 Introduction 
In August 2012, the County of Tulare (County) adopted an update of the County's 
General Plan, the 2030 General Plan Update (GPU). The Tulare County Climate 
Action Plan (Tulare CAP) released in February 2010 was adopted in conjunction with 
the GPU as an implementation measure to serve as a guiding document for County 
actions to reduce greenhouse gas (GHG) emissions and to adapt to the potential 
effects of climate change. The Tulare CAP was prepared to fulfill the requirements 
of the California Environmental Quality Act (CEQA) Guidelines for GHG emissions 
reduction plans developed by the California Governor's Office of Planning and 
Research (OPR) and adopted by the California Natural Resources Agency (CNRA).1 
The Tulare CAP was designed to provide a supporting framework to produce fewer 
GHG emissions during buildout under the GPU.  

The GPU did not include an update of the Animal Confinement Facilities Plan 
(ACFP), the portion of the County's General Plan governing dairies and cattle 
feedlots (feedlots). The ACFP, adopted in 2001, contains the County’s regulatory 
standards and procedures applicable to the development and operation of dairies 
and cattle feedlots. The GPU provided for a separate subsequent process to update 
the ACFP (ACFP Update) with its own CEQA review and Environmental Impact 
Report. Under the GPU, the County directed the preparation of a separate climate 
action plan as part of the ACFP Update to specifically address dairies and feedlots. 
This Dairy and Feedlot Climate Action Plan (Dairy CAP) serves that purpose and is 
to be utilized in implementation of the ACFP Update and its application to new and 
expanding dairies and feedlots. This Dairy CAP presents up-to-date information and 
analysis concerning dairy/feedlot GHG emissions and approaches for reducing dairy 
and feedlot-related emissions, as well as specific elements consistent with the latest 
OPR guidance. 

1.1 Dairy GHG Background Information 
Similar to most sectors, dairies and feedlots emit GHGs from typical sources like 
vehicles (e.g., employee vehicle trips, delivery trucks), electricity usage, and water 
demand. These emissions are typically carbon dioxide emissions (CO2) from 
combustion. However, dairies and feedlots also emit GHGs from the animals, 
manure management, crop production (i.e., fertilizer usage), and other associated 
activities. These emissions are predominantly methane and nitrous oxide (N2O). 
This is important because the global warming potential (GWP) of methane and N2O 
are 25 and 298 times larger, respectively, than for CO2.2 

Two of the largest sources of emissions at dairies and feedlots are methane 
emissions from enteric fermentation in the animals and from manure. As with all 
types of animal agriculture, manure is generated on dairies and feedlots as a 

1  OPR. 2009. SB 97 CEQA Guidelines Amendments. Available at: 
http://resources.ca.gov/ceqa/docs/Adopted_and_Transmitted_Text_of_SB97_CEQA_Guidelines_Am
endments.pdf Accessed April 2015. 

2  40 CFR Part 98, Table A-1. 
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by-product of raising animals. This manure is not a waste product; instead, it is a 
valuable resource full of nutrients and is treated as such by farmers. Manure has 
many different uses (e.g., fertilizer, soil amendment, compost feedstock, biogas 
feedstock, etc.) that can be used individually or in combination depending on the 
farm and types of potential beneficial end uses. It can be applied as a liquid or a 
solid to on-site fields to meet crop nutrient needs; it can be transported off-site to 
meet nutrient needs at a different facility; or it can be treated in an anaerobic 
digester to generate methane, among other options. The beneficial use of the 
manure is very site-specific and may vary from farm to farm. Any consideration of 
GHG reduction measures must be consistent with the eventual beneficial use of the 
manure.  

Multiple CO2-reduction measures that are typically used by industrial sectors3 are 
not applicable to these methane sources, which are inherent to livestock-rearing 
operations, including dairies and cattle feedlots. Notably, at both the state and 
federal regulatory levels, GHG emissions reduction targets are not imposed on 
livestock emissions.4 This is due, in large part, to the unavailability of feasible 
means to substantially reduce livestock emissions. Consequently, livestock 
emissions reduction strategies are exclusively limited to voluntary and 
incentive-based programs.5  

Historically, milk production in the United States (US) was pasture-based and 
resulted in relatively low milk production. Over the past decades, however, US 
dairies have transitioned to high input and high output systems. This transition has 
resulted in a decrease of GHG emissions per unit of milk produced.6 The increased 
efficiency is largely due to improved efficiency in formulating total mixed ration 
(TMR) for the animals, i.e., feeding to the specific nutrient requirements of different 
breeds for optimal milk production and selectively breeding for greater milk 
production. California dairies typically have more productive animals (i.e., milk 
produced per animal) than the national average due to the more efficient systems 
used in the state (e.g., TMR formulation).7 On average, California dairy cows 
annually produce 23,178 lbs of milk per cow compared to a nationwide annual 
value of 21,822 lbs of milk per cow. Tulare County, which produces the most milk 

3  Examples of these measures can be found in: CAPCOA. 2010. Quantifying Greenhouse Gas 
Mitigation Measures. Available at: http://www.capcoa.org/wp-content/uploads/2010/11/CAPCOA-
Quantification-Report-9-14-Final.pdf. Accessed April 2014. 

4  The ARB Scoping Plan does not require any reductions from animal-related emissions (ARB Scoping 
Plan. Available at: http://www.arb.ca.gov/cc/scopingplan/document/adopted_scoping_plan.pdf. 
Accessed August 2015.). The USEPA also does not regulate livestock emissions; although the 
Mandatory Reporting Rule contains Subpart JJ for manure management, this provision is not 
currently being implemented (USEPA. 2015. Greenhouse Gas Reporting Program webpage. 
Resources by Subpart.  Available at: 
http://www.epa.gov/ghgreporting/reporters/subpart/index.html. Accessed August 2015.). 

5  Ibid. 
6  Capper, J.L., R.A. Cady, and D.E. Bauman. 2009. The environmental impact of dairy production: 

1944 compared with 2007. J. Anim. Sci. doi. 10.2527/jas.2009-1781. 
7  U.S. Department of Agriculture (USDA). National Agricultural Statistics Service (NASS). 

http://www.nass.usda.gov/. Accessed May 2014. 
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in California, has slightly more efficient cows that annually produce 23,350 lbs of 
milk per cow.8,9  Correspondingly, California dairies are more efficient in terms of 
emitting less GHGs per unit of milk produced than average US dairies.  

As of 2013, Tulare County had approximately 1,000,000 head of cattle (i.e., milking 
cows, heifers and other support animals, and feedlot cattle). Tulare County is 
projected to have approximately 1,200,000 head by the year 2023. The 
overwhelming majority of animals (97%) are dairy-related; feedlot cattle also 
produce far less manure than milking cows (approximately 40% less10). The vast 
majority of the dairies are “flushed-lane” dairies that periodically remove manure 
from dairy freestall areas, collecting manure in lagoons and recycle the flush water. 
Manure in the lagoons is then beneficially used, generally on local farmlands. 
Consistent with the history of dairying described above, many dairies already 
incorporate the enteric/manure-related GHG reduction measures described in this 
Dairy CAP. 

1.2 CEQA Guidelines 
CEQA Guidelines for GHG emissions reduction plans have been developed by OPR 
and adopted by the CNRA. CEQA Guidelines §15183.5 specifies that a plan for the 
reduction of GHG emissions should include or address specific elements. OPR is 
currently developing additional guidance with more details for climate action 
planning and the use of plans for the reduction of GHG emissions in a CEQA 
analysis.11 While this guidance is being developed, OPR refers to a presentation 
provided during its Local Government Roundtable (June 20, 2011) regarding 
climate action planning12 and to other recent climate action planning guidance 
documents, such as the San Joaquin Valley Air Pollution Control District’s 
(SJVAPCD’s) Climate Change Action Plan (CCAP).13

Table 1 below lists the elements to be included in a climate action plan pursuant to 
CEQA Guidelines §15183.5 and discusses how this Dairy CAP addresses each 
element as per current guidance cited above. 

8  Total cattle (2013): Tulare = 484,845; California = 1,774,108. Milk production (2013): Tulare = 
11,321,487 thousand lbs; California = 41,219,772 thousand lbs 

9  California Department of Food and Agriculture. 2014. California Dairy Statistics Annual – 2013 
Annual Data. Available at: 
http://www.cdfa.ca.gov/dairy/pdf/Annual/2013/2013_Annual_2012_Data.pdf Accessed April 2015. 

10 USDA. Natural Resources Conservation Service. 2008. Agricultural Waste Management Field 
Handbook. Chapter 4. Agricultural Waste Characteristics. Available at: 
http://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=17768.wba Accessed April 
2015. 

11 OPR. 2011. Climate Action Planning. Local Government Roundtable Questions and Answers. June 
20. Available at: http://opr.ca.gov/docs/capfaqs.pdf. Accessed May 2014.

12 OPR. 2011. 
13 SJVAPCD. 2009. Final Staff Report – Addressing Greenhouse Gas Emissions Impacts Under the 

California Environmental Quality Act. Available at: http://www.valleyair.org/Programs/CCAP/12-17-
09/1%20CCAP%20-%20FINAL%20CEQA%20GHG%20Staff%20Report%20-
%20Dec%2017%202009.pdf. Accessed April 2014. 



Dairy and Feedlot Climate Action Plan 
County of Tulare, California 

Introduction 4 Ramboll Environ
12442-00008/2384336.2  

Table 1. CEQA Guidelines for CAP Elements 

CEQA Guideline Elements Dairy CAP 

1. Quantify GHG emissions, both
existing and projected over a
specified time period, resulting
from activities within a defined
geographic range.

This Dairy CAP has prepared and documented 
GHG emissions inventories of industry-wide 
emissions sources for a 2013 baseline and a 2023 
future year. The GHG inventory documentation for 
animal-related sources is presented in Appendix 
A and for non-animal sources, is presented in 
Appendix B. 

2. Establish a level, based on
substantial evidence, below which
the contribution to GHG emissions
from activities covered by the plan
would not be cumulatively
considerable.

This Dairy CAP is consistent with the requirements 
of the Scoping Plan to meet Assembly Bill 32 (AB 
32) reductions (see Section 2.2.2).

3. Identify and analyze the GHG
emissions resulting from specific
actions or categories of actions
anticipated within the geographic
area.

The GHG emissions attributable to existing 
facilities and anticipated future projects have been 
identified and evaluated in the inventory. The 
future year inventory accounts for projects – and 
potential growth – that are consistent with this 
Dairy CAP and the ACFP Update (see Section 3).  

4. Specify measures or a group of
measures, including performance
standards, which substantial
evidence demonstrates, if
implemented on a project-by-
project basis, would collectively
achieve the specified emissions
level.

This Dairy CAP has identified readily 
implementable emissions reduction strategies to 
reduce GHG emission levels on a project-by-
project basis (Appendix C). The emissions 
reduction strategies to achieve GHG emissions 
levels consistent with the Dairy CAP are discussed 
in Section 4.1. The emissions reduction 
strategies implementation process, including the 
incorporation of the measures in future projects, 
is addressed in Section 6.  

5. Establish a mechanism to monitor
the plan’s progress toward
achieving the specified emissions
level and to require amendment if
the plan is not achieving specified
levels.

The monitoring plan for tracking emissions 
reduction strategies performance and overall 
Dairy CAP performance, which provides for 
amendments to the Dairy CAP as needed to 
remain consistent with the requirements of the 
Scoping Plan to meet AB 32 requirements, is 
presented in Section 6. 

6. Adopt the GHG reduction strategy
in a public process following
environmental review.

This Dairy CAP has been developed in conjunction 
with the ACFP Update. It will undergo full CEQA 
review in the Program EIR (PEIR) in conjunction 
with the ACFP Update process. 

The adoption of a Climate Action Plan with a certified analysis under CEQA provides 
a means to streamline the CEQA process as it relates to climate change for 
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individual projects. Per CEQA Guidelines14 §15183.5, a CAP can be utilized in the 
environmental review of future projects if it includes both the elements for a GHG 
emissions reduction plan specified in the CEQA Guidelines and has itself been 
evaluated and adopted under CEQA. Projects that are determined to be consistent 
with such a CAP would be presumed to have a less than cumulatively considerable 
impact on climate change. 

14 California Code of Regulations, Title 14, Division 6, Chapter 3, Sections 15000-15387. 
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2 Regulatory Setting 
Multiple federal, state and local regulations are applicable to GHG and climate 
change in general, and to CAPs in particular. This section summarizes the 
regulatory setting of the Dairy CAP.  

2.1 Federal Regulations15 
2.1.1 USEPA Mandatory Reporting of Greenhouse Gases 
The United States Environmental Protection Agency’s (USEPA’s) Mandatory 
Reporting of Greenhouse Gas Rule (“USEPA Mandatory Reporting Rule”) became 
law on January 1, 2010 (40 CFR Part 98). Designed to cover 85 to 90 percent of the 
nation’s GHG emissions, this law requires certain large emitters and suppliers to 
report their GHG data on an annual basis. Generally, facilities that emit 
25,000 metric tons (MT) or more of carbon dioxide equivalent (CO2e) per year are 
required to report. The purpose of the law is not to control GHG emissions, but to 
collect accurate and pertinent data to inform future GHG policies and programs.  

The USEPA Mandatory Reporting Rule currently features a subpart for livestock 
facilities with manure management systems that emit 25,000 MT of CO2e per year 
or more (Subpart JJ - Manure Management); this subpart is not being implemented 
currently.16 In addition to an emissions threshold, the subpart identifies the animal 
population threshold below which facilities are not required to report emissions.17 
For dairies, this number is calculated to be 3,200 mature dairy cows, while for 
cattle feedlots, this number is calculated to be 29,300 cattle. Because the USEPA 
has not yet implemented Subpart JJ, dairy facilities and cattle feedlots are currently 
not subject to federal GHG reporting requirements. 

2.2 State Regulations and Agreements 
2.2.1 California State Executive Order S-3-05 
Recognizing the threat that climate change poses to the state of California, 
Governor Arnold Schwarzenegger signed Executive Order S-3-05 on June 1, 2005, 
and established the following GHG reduction targets for the state: 

 By 2010, reduce GHG emissions to 2000 levels;

 By 2020, reduce GHG emissions to 1990 levels; and

 By 2050, reduce GHG emissions to 80 percent below 1990 levels.

15 For additional information on specific regulations, see the Tulare CAP. 
16 The USEPA includes the following statement on their website regarding the implementation of 

Subpart JJ: “EPA will not be implementing subpart JJ of Part 98. The Consolidated Appropriations 
Act of FY 2014 (H. R. 3547, Page 339, Section 421) continues a provision prohibiting the 
expenditure of funds for this purpose.” Available at: 
www.epa.gov/ghgreporting/reporters/subpart/index.html. Accessed April 2014. 

17 40 CFR Part 98, Subpart JJ, Table JJ-1. 
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2.2.2 California Global Warming Solutions Act of 2006 
(Assembly Bill 32) 

In response to Executive Order S-3-05, the California legislature drafted the 
California Global Warming Solutions Act of 2006, commonly known as AB 32, which 
was signed into law on September 27, 2006.18 The law requires the California Air 
Resources Board (ARB) to adopt rules and regulations to reduce statewide 
greenhouse gas emissions to 1990 levels by 2020. The law emphasizes that in 
adopting these regulations the ARB shall, to the extent feasible, minimize 
“leakage”.19 For example, regulations that result in dairy relocations outside of 
California would not reduce global GHGs. The law also requires the ARB to prepare 
a scoping plan to identify and make recommendations on the emission reduction 
measures, compliance mechanisms, and incentives that are necessary or desirable 
to achieve the maximum technologically feasible and cost-effective reductions in 
greenhouse gas emissions by 2020. 

The initial AB 32 Climate Change Scoping Plan (“Scoping Plan”) was approved by 
the ARB in 2008.20 The Scoping Plan was supplemented on August 24, 2011, and 
the First Update to the Scoping Plan was issued in May 2014.21,22 The Scoping Plan 
highlights the various measures that will be used to achieve the goals of AB 32. 
One of the plan’s proposed strategies is to establish a cap-and-trade program for 
the economic sectors responsible for the majority of California’s GHG emissions. 
The Scoping Plan recognizes that some sectors (e.g. agriculture) are currently not 
suitable for inclusion in the cap-and-trade program and, as a result, instead 
recommends separate complementary voluntary strategies for those sectors.  

For the dairy industry, no reductions from animal-related emissions are 
required in the Scoping Plan and no targets for animal-related emissions 
are imposed. Instead, the Scoping Plan includes the installation of manure 
digester systems to capture methane emissions as a voluntary strategy for the 
agricultural sector, recognizing that economic incentives will be needed in order to 
make the strategy effective. The 2011 supplement to the Scoping Plan specifically 
highlights that most dairies in California are located in the San Joaquin Valley and 
are consequently subject to strict smog standards for new equipment. These strict 
standards apply to new equipment such as manure digester systems. Because of 
the low quality of the biogas produced in the manure digester systems, it is either 
technologically infeasible or cost prohibitive to meet SJVAPCD’s emissions standards 
(e.g., nitrous oxide) without financial incentives.23 The May 2014 First Update 
acknowledges that the voluntary installation of manure digesters has not advanced 
as anticipated and identifies the challenges to the voluntary installation of manure 

18 http://www.arb.ca.gov/cc/docs/ab32text.pdf 
19 “Leakage” is defined in AB 32 as “a reduction in emissions of greenhouse gases within the state that 

is offset by an increase in emissions of greenhouse gases outside of the state.” 
20 http://www.arb.ca.gov/cc/scopingplan/document/adopted_scoping_plan.pdf 
21 http://www.arb.ca.gov/cc/scopingplan/document/final_supplement_to_sp_fed.pdf 
22 http://www.arb.ca.gov/cc/scopingplan/document/updatedscopingplan2013.htm 
23 http://www.arb.ca.gov/cc/scopingplan/document/final_supplement_to_sp_fed.pdf at page 72. 
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digester systems, including the economic recession, increased feed and fuel prices, 
lack of sufficient financial incentives, and insufficient utility contracts. However, on 
a positive note, the First Update indicates that, in response, ARB is continuing to 
work with other agencies to remove economic obstacles to digester installations, to 
evaluate the co-benefits, and to examine the potential for voluntary efforts to be 
more widely adopted. In addition, ARB plans to work with stakeholders to 
determine whether and how the program should become mandatory and/or more 
strongly incentivized.24 Tulare County will monitor these advances and make 
adjustments, where feasible. The Scoping Plan includes voluntary incentive 
program, described in Section 2.2.5.1 below, as one potential monetary incentive. 
In addition, the First Update incorporates a list of key recommended actions for the 
agriculture sector, including the following: 

“In 2014, convene an interagency workgroup that includes CDFA, ARB, 
CEC, CPUC, and other appropriate State and local agencies and 
agriculture stakeholders to: 

– Establish agriculture sec GHG emission reduction planning targets
for the mid-term time frame and 2050.

– Expand existing calculators and tools to develop a California-
specific agricultural GHG tool for agriculture facility operators to use
to estimate GHG emissions and sequestration potential from all on-
farm sources. The tool would include a suite of agricultural GHG
emission reduction and carbon sequestration practices and would
allow users to run different scenarios to determine the best
approach for achieving on-farm reductions.

– Make recommendations on strategies to reduce GHG emissions
associated with the energy needed to deliver water used in
agriculture based on the evaluation of existing reporting
requirements and data.

The Dairy Digester Workgroup will develop recommendations for a 
methane capture standard for 2016. 

Conduct research that identifies and quantifies the GHG emission 
reduction benefits of highly efficient farming practices, and provide 
incentives for farmers and ranchers to employ those practices.”25 

2.2.3 California State Executive Order B-30-15 
Governor Edmund G. Brown Jr. issued Executive Order B-30-15 on April 29, 2015, 
and identified an interim benchmark to maintain California’s reduction efforts on the 
path to achieving the 2050 goal to reduce GHG emissions to 80 percent below 1990 
levels, which was contained in the previous executive order.  

24 http://www.arb.ca.gov/cc/scopingplan/document/updatedscopingplan2013.htm. 
25 Id. Page 61. 
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 By 2030, reduce GHG emissions to 40 percent below 1990 levels.

In response, all state agencies with jurisdiction over GHG emission sources are to 
implement measures pursuant to their statutory authority to achieve reductions to 
meet the 2030 and 2050 GHG emissions reduction targets. In addition, ARB plans 
to update the Scoping Plan to express the 2030 target in terms of the quantity of 
million metric tons of CO2 equivalent reductions needed to achieve the target. While 
the Executive Order does not apply to cities and counties, it will result in an update 
of the Scoping Plan that has the potential to lead to regulatory changes that may 
affect the dairy sector. Legislation is required to make the Executive Order law, and 
legislative bills have been introduced to do so, at least one of which may pass prior 
to the end of the current legislative session. 

2.2.4 California’s Mandatory Reporting Rule 
The state of California has its own mandatory reporting regulation, the Regulation 
for the Mandatory Reporting of Greenhouse Gas Emissions (“California Mandatory 
Reporting Rule”) (17 CCR §§95100-95157). The California Mandatory Reporting 
Rule, approved in 2007, is similar to the USEPA Mandatory Reporting Rule in that it 
requires certain large emitters and suppliers to report their GHG data on an annual 
basis; however, the California emissions threshold is lower at only 10,000 MT of 
CO2e per year. Like the USEPA Mandatory Reporting Rule, the California Mandatory 
Reporting Rule currently excludes GHG emissions related to livestock manure 
management systems. 

2.2.5 California Greenhouse Gas Cap-and-Trade Program 
To comply with the recommendations outlined in the AB 32 Scoping Plan, the ARB 
established the California Greenhouse Gas Cap-and-Trade Program (“Cap-and-
Trade Program”) (17 CCR §§95800-96023),26 which took effect on January 1, 2012. 
From the ARB’s web site: “Cap-and-trade is a market based regulation that is 
designed to reduce greenhouse gases (GHGs) from multiple sources. Cap-and-trade 
sets a firm limit or “cap” on GHGs and minimize the compliance costs of achieving 
AB 32 goals … Trading creates incentives to reduce GHGs below allowable levels 
through investments in clean technologies … Market forces spur technological 
innovation and investments in clean energy. Cap-and-trade is an environmentally 
effective and economically efficient response to climate change.”27 The first phase of 
the Cap-and-Trade Program only applies to in-state electrical generating facilities 
and large industrial facilities that emit over 25,000 MT of CO2e per year. 
Compliance obligations for this first phase began on January 1, 2013, after which 
covered entities are required to remain at or below their respective established 
emissions caps. The second phase of the program began on January 1, 2015, and 
will extend to fuel distributors.  

26 http://www.arb.ca.gov/regact/2010/capandtrade10/finalrevfro.pdf. 
27 http://www.arb.ca.gov/cc/capandtrade/capandtrade.htm.  
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2.2.5.1 Dairies and Cap-and-Trade 
One way the Cap-and-Trade Program allows covered entities to meet their 
established emissions cap is through the purchase of emission offset credits. Per 
the Cap-and-Trade Program regulation, an offset credit must represent a GHG 
emission reduction that is “real, additional, quantifiable, permanent, verifiable, and 
enforceable” and must result from the use of an established offset protocol 
(§95970). Per §95972 of the regulation, in order to be approved by the ARB, a 
compliance offset protocol must conservatively account for activity-shifting leakage 
and market-shifting leakage for the offset project type.28 

Dairies have a unique position in the Scoping Plan. The Scoping Plan does not 
require GHG emissions reductions from any animal-related sources on a dairy and 
does not impose any emissions reduction targets. Instead, voluntary 
incentive-based approaches are encouraged. Specifically, under the Cap and Trade 
Program, the Compliance Offset Protocol for Livestock Projects is one of the four 
protocols for voluntary activities that have been approved by the ARB to date.29 
This protocol provides the procedures necessary for quantifying and reporting GHG 
emission reductions associated with the installation of a biogas control system 
(e.g. a digester) for manure management on dairy cattle and swine farms. The 
protocol is designed to ensure accurate, transparent, and verifiable quantification of 
GHG emissions reductions associated with a digester project for generating offsets. 
Emission reductions quantified through the procedures outlined in the protocol can 
be sold in the market as emission offset credits. This arrangement can provide a 
financing tool that may assist in making the voluntary installation of a manure 
digester system feasible. In this context, feasibility depends upon achieving 
compliance with required emissions standards, economic viability, utility 
infrastructure support, and site suitability. Consequently, a proposed digester 
installation that is feasible for one farm may not be deemed feasible at another 
farm. 

2.2.6 California Environmental Quality Act (CEQA) and California 
Senate Bill 97 

Adopted in 1970, CEQA requires California lead agencies to assess the potential 
environmental impacts of proposed projects within their jurisdiction. However, 
when CEQA was first established, lead agencies were not required to assess the 
environmental impacts of a project’s GHG emissions. In 2007, this changed with 
the passage of Senate Bill 97 (“SB 97”), which required OPR to develop 
amendments to the CEQA Guidelines that would specifically address the analysis 
and mitigation of GHG emissions. The resulting amendments to the CEQA 

28 “Activity-Shifting Leakage” is defined in §95802 of the regulation as “increased GHG emissions or 
decreased GHG removals that result from the displacement of activities or resources from inside the 
offset project’s boundary to locations outside the offset project’s boundary as a result of the offset 
project activity.” “Market-Shifting Leakage” is defined as “increased GHG emissions or decreased 
GHG removals outside an offset project’s boundary due to the effects of an offset project on an 
established market for goods or services.” 

29 http://www.arb.ca.gov/regact/2010/capandtrade10/coplivestockfin.pdf. 
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Guidelines were adopted and became effective in March 2010. Lead agencies are 
now required to incorporate the analysis of GHG emissions into their CEQA reviews. 
Specifically, the amendments require the following, as described in the CEQA 
Guidelines (§15064.4): 

 Quantify the GHG emissions from the project;

 Determine if the emissions exceed a significance threshold the lead agency
determines to apply to the project; and

 Determine the extent to which the project complies with applicable regulations,
requirements, or plans.

Additionally, new or expanding dairies and feedlots may be able to rely upon this 
Dairy CAP to demonstrate compliance with CEQA (§15183.5). See Section 5 for 
details. 

2.2.7 California Senate Bill 700 
California Senate Bill 700 (“SB 700”) was signed into law on September 22, 2003 
and effectively replaced the existing blanket exemption from air permits for 
agriculture with narrower, more limited exemptions in state law.30 As a result, the 
ARB and local air agencies such as the SJVAPCD are now required to regulate air 
pollution from agricultural sources. Since the adoption of SB 700, SJVAPCD has 
established a permitting program for large dairies and cattle feedlots and has also 
implemented several rules that apply to the agricultural industry such as Rule 4550, 
Conservation Management Practices, which aims to limit fugitive dust emissions 
from agricultural operation sites, and Rule 4570, Confined Animal Facilities, which 
aims to limit emissions of volatile organic compounds (VOCs) from confined animal 
facilities.31 Neither of these rules currently addresses GHG gas emissions. 

2.2.8 California Senate Bill 605 
California Senate Bill 605 (“SB 605”) was signed into law on September 21, 2014 
and requires the ARB to develop a comprehensive strategy to reduce statewide 
emissions of short-lived climate pollutants (SLCPs).32 SLCPs, such as methane, have 
relatively high potency compared to carbon dioxide, even though they remain in the 
atmosphere a short amount of time. Specifically, SB 605 requires the ARB to 
inventory the sources and emissions of these pollutants, identify research gaps, 
identify existing and potential reduction measures, prioritize the development of 
new measures, and develop a comprehensive strategy for dealing with short-lived 
climate pollutant emissions by January 1, 2016. On September 30, 2015, ARB 
released its draft strategy describing the need and draft approach to reduce SLCP 
emissions to achieve the future GHG targets for the state.33 The draft strategy 

30 http://www.arb.ca.gov/ag/sb700/sb700.pdf. 
31 Note that dairies with fewer than 500 milking cows are exempt from the provisions of the rule 

except for the recordkeeping requirements. 
32 http://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201320140SB605. 
33 ARB. 2015. Draft. Short-Lived Climate Pollutant Reduction Strategy. Available at: 

http://www.arb.ca.gov/cc/shortlived/2015draft.pdf. Accessed October 2015. 



Dairy and Feedlot Climate Action Plan 
County of Tulare, California 

Regulatory Setting 12 Ramboll Environ 
12442-00008/2384336.2  

states that “reduc[ing] these emissions is the only practical way to immediately 
slow global warming.” Agricultural emissions of methane have been identified as 
one of the areas the ARB is focusing on to reduce SLCP emissions.34  

2.3 Local Regulations, Ordinances, and Agreements 
2.3.1 Tulare County 
Tulare County is processing the ACFP Update as a proposed amendment to the 
Tulare County General Plan. This Dairy CAP is being prepared in conjunction with 
the ACFP Update process which will update the approval process for new and 
expanding dairies and feedlots. It is noted that the County’s land use authority is 
limited to new and expanding facilities and does not extend to existing facilities. 

2.3.2 San Joaquin Valley Air Pollution Control District (SJVAPCD)  
In August 2008, the Governing Board of the SJVAPCD adopted the CCAP in 
response to a perceived need for definitive guidance on how to address greenhouse 
gas emission impacts under CEQA. Specifically, the CCAP instructed the SJVAPCD 
Air Pollution Control Officer to develop guidance to assist both District staff and 
local land-use agencies (and other permitting bodies) in determining the 
significance of project-related impacts on global climate change under CEQA. The 
CCAP is generic for all land uses and is not specific to dairies. 

In compliance with the CCAP, on December 17, 2009, the District issued the 
guidance document, Guidance for Valley Land-use Agencies in Addressing GHG 
Emission Impacts for New Projects under CEQA, and adopted the policy, District 
Policy – Addressing GHG Emission Impacts for Stationary Source Projects under 
CEQA When Serving as the Lead Agency.35,36 Both documents propose an approach 
that centers on the use of performance based standards, referred to as Best 
Performance Standards (BPS), to determine project significance and streamline the 
CEQA process. Best Performance Standards are defined in these documents as “the 
most effective Achieved-in-Practice means of reducing or limiting GHG emissions 
from a GHG emissions source” and are intended to represent pre-approved, 
pre-quantified emissions reductions. Projects that implement BPS in accordance 
with the District guidance are said to have a less than significant individual and 
cumulative impact on global climate change. Alternatively, projects that do not 
implement BPS are required to quantify project specific greenhouse gas emissions 
and, to obtain a less than significant impact determination, must demonstrate a 
reduction or mitigation of greenhouse gas emissions by 29% from the 2020 
business-as-usual scenario.37  

34 ARB. Reducing Short-lived Climate Pollutants in California. September 2014. Available at: 
http://arb.ca.gov/cc/shortlived/slcp_booklet.pdf. Accessed April 2015. 

35 http://www.arb.ca.gov/cc/scopingplan/2013_update/draft_proposed_first_update.pdf. 
36 http://www.valleyair.org/programs/CCAP/12-17-09/2%20CCAP%20-

%20FINAL%20District%20Policy%20CEQA%20GHG%20-%20Dec%2017%202009.pdf. 
37 Per the District, this level is set at 29% to be “consistent with GHG emission reduction targets 

established in ARB’s AB 32 scoping plan.” It should be noted that the May 2014 Update to the AB 32 
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A staff report, released concurrently with the District guidance and policy 
documents, presents examples of industry-specific BPS, including several for 
livestock-rearing operations. However, the report notes that the example BPS 
are “for illustrative purposes only, and should not be used by any lead 
agency as District-approved or sanctioned standards.”38 To date, the District 
has not approved any BPS that are applicable to livestock-rearing operations, 
including dairies and cattle feedlots. In the absence of the adoption of such BPS by 
the District, this Dairy CAP incorporates potential GHG reduction strategies as set 
forth in Section 4. 

2.4 Funding Opportunities 
Resulting from the need for financial incentives to support the voluntary installation 
of manure digester systems, as referenced in the May 2014 First Amendment to the 
Scoping Plan, certain governmental funding opportunities have been available from 
time to time. The reasons that such programs are needed include the extensive 
capital and operating costs required for an anaerobic digester. The cost of an 
anaerobic digester varies based on the number of animals (i.e., amount of manure 
sent to the digester), location of the dairy, type of digester, and end-use of the 
digester gas. For example, the cost of installing a digester is estimated to be $1.15 
million for a 1,000 cow dairy farm producing 744 Megawatt-hours (MWh) of 
electricity while the estimated digester cost is $11.2 million for a 10,000 cow dairy 
farm producing 94.4 million cubic feet (12,600 MWh) of biogas.39 In addition to this 
initial large capital cost, there are annual operating and maintenance costs. As an 
operation beyond dairying itself, the farmer may need to hire outside operators 
and/or consultants to successfully and effectively run the digester. 

Due to the high capital costs and ongoing operating and maintenance costs, a 
digester would be cost-prohibitive for a farmer without incentives, grants, or other 
cost-sharing programs. Several funding opportunities have been, or are, available 
and have encouraged the construction of digesters. These funding opportunities 
include the following: 

 1603 Program: The U.S. Federal Government established the 1603 Program as
part of the American Recovery and Reinvestment Act of 2009 (Recovery Act).
The 1603 Program: Payments for Specified Energy Property in Lieu of Tax
Credits reimbursed eligible projects for a portion of the cost of installing
specified energy properties or for the production of income. Digester projects
were one of the eligible projects. Out of almost 9,800 projects nationwide, 98
digester projects received funding; 5 of these projects were in California. This
program is no longer providing funding for digesters.

Scoping Plan features revised 2020 baseline and target emissions levels, so that the required 
percent reduction in emissions is now approximately 15%.  

38 http://www.valleyair.org/programs/CCAP/12-17-09/1%20CCAP%20-
%20FINAL%20CEQA%20GHG%20Staff%20Report%20-%20Dec%2017%202009.pdf. 

39 ESA. 2011. Economic Feasibility of Dairy Manure Digester and Co-Digester Facilities in the Central 
Valley of California; Prepared for the California Regional Water Quality Control Board, Central Valley 
Region. 
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 Cap-and-trade funds: ARB has developed an investment plan to inform how
cap-and-trade auction proceeds should be spent. The document identifies
priority investments that are intended to further the state’s GHG reduction
goals. As described in this document, cap-and-trade funds have been allocated
to incentivize digesters in California. The expenditure plan of the California State
Budget through Fiscal Year 2014-2015 specified that $12 million is provided for
Agricultural Energy and Operational Efficiency, including up to $11.1 million for
digesters and $0.5 million for research projects. Although the California State
Budget will allocate cap-and-trade funds every year, digesters are not
guaranteed ongoing allocations.

 California Energy Commission (CEC): The CEC has awarded $4 million each to
two dairy farms to install and demonstrate dairy digesters.40 In addition, CEC’s
Electric Program Investment Charge (EPIC) program allocates up to $9 million a
year to a competitive program for renewable energy projects including dairy
digesters.

 Digester “hubs”: An economic feasibility study was done on constructing a
centralized digester project that would accept manure from a cluster of nearby
dairy farms. This type of cost-sharing would encourage the construction of dairy
digesters and spread the cost over multiple farms.41

40 California Energy Commission (CEC). 2015. Press release March 11, 2015. Energy Commission 
Approves Grants for Energy Storage, Biofuel, Efficiency and Transportation Programs. Available at: 
http://www.energy.ca.gov/releases/2015_releases/2015-03-11_approved_grants_nr.html Accessed 
April 2015. 

41 California Dairy Campaign. 2013. Economic Feasibility of Dairy Digester Clusters in California: A 
Case Study. Available at: http://www.epa.gov/region9/organics/symposium/2013/cba-session2-
econ-feas-dairy-digester-clusters.pdf Accessed April 2015. 
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3 GHG Emissions Overview: Baseline and Future 
As described in Section 1.2, CEQA Guidelines for GHG emissions reduction plans, 
such as this Dairy CAP, have been developed by OPR and adopted by the CNRA. 
The guidelines (CEQA Guidelines §15183.5) specify that a plan for the reduction of 
GHG emissions should include or address specific elements. Two of these elements 
include:  

 Quantify GHG emissions, both existing and projected over a specified time
period, resulting from activities within a defined geographic range, and

 Identify and analyze the GHG emissions resulting from specific actions or
categories of actions anticipated within the geographic area.

To address these two elements for this plan, GHG inventories were prepared using 
a baseline year of 2013 and a future year of 2023. The future year of 2023 is 
consistent with the ACFP Update and the PEIR. The inventories consist of industry-
specific activity (e.g., animal emissions) and other general sources 
(e.g., energy, transportation). Animal-related sources include enteric fermentation 
and manure management. Other sources include equipment exhaust, agricultural 
soil management, electricity use, vehicle emissions (on-farm trucks, employee 
vehicles), and refrigeration. Animal-related sources were estimated using 
methodology developed by the Intergovernmental Panel on Climate Change (IPCC) 
and used by ARB for quantifying annual statewide GHG emissions. All other sources 
were obtained from estimates developed for the Tulare County AFCP Update EIR.42 
Table 2 summarizes the major assumptions that were used in this Dairy CAP.

42 See Appendix B. 



Dairy and Feedlot Climate Action Plan 
County of Tulare, California 

GHG Emissions Overview: Baseline and Future 16 Ramboll Environ 
12442-00008/2384336.2 

Table 2. Information Used in Animal-Related Inventory Calculations 

Data 
Baseline  
(2013) 

Future 
(2023) 

Animal head counts 
Tulare County Data 

Data reported for 2011[a]
Assumed annual growth of 

1.5%[b]

Manure Decomposition and 
Enteric Fermentation 
methodologies 

IPCC[c],[d] IPCC[c],[d]

[a] Although the baseline used is 2013, animal head counts from 2011 were used, because 
the numbers were slightly greater in that year and to be consistent with the PEIR and the 
ACFP Update. 
[b] The assumed annual growth rate of 1.5% is consistent with the assumptions under the 
PEIR, the ACFP Update, and the Scoping Plan. 
[c] 2006 IPCC Guidelines for National Greenhouse Gas Inventories, Volume 4, Chapter 10. 
Available at: http://www.ipcc-nggip.iges.or.jp/public/2006gl/. Accessed May 2014. 
[d] Manure decomposition emissions were calculated using the methodology developed by 
IPCC. Statewide enteric fermentation emissions were obtained from ARB and prorated by 
the animal head counts assumed in Tulare. Because ARB uses the IPCC methodology as 
implemented in the Cattle Enteric Fermentation Model (CEFM), this approach and the 
emissions are consistent with IPCC and ARB methodologies. 

The baseline year used in this Dairy CAP is 2013, consistent with the ACFP Update 
and PEIR (as described above), and includes emissions estimates from all activities 
at the facilities based on known data. The future year, 2023, estimates are 
projected from the baseline by estimating the impacts of future growth and 
projected increases in production. It should be noted that most dairies likely 
already incorporate several GHG reduction measures as part of their standard 
operations and emissions would reflect that to the extent that the current emissions 
estimation methodology reflects those measures. 
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Table 3. Baseline and Projected Emissions in Metric Tons CO2e/year 

Source[a][b] Baseline (2013) 
GHG emissions[c]

Future (2023) 
GHG emissions[c]

Farm Equipment Exhaust 38,129 52,195 

Farm Agricultural Soil 812,050 1,111,838 

Farm Electricity Consumption 79,480 108,763 

Dairy Equipment Exhaust 99,406 135,478 

Truck Trips 23,137 28,493 

Dairy Employee and Visitor Trips 15,851 16,282 

Dairy Electricity Consumption 145,335 171,566 

Dairy Refrigeration 63,640 85,840 

Dairy Manure Decomposition 3,496,077 4,057,340 

Dairy Enteric Digestion 2,463,071 2,858,495 

Feedlot Manure Decomposition 29,598 34,350 

Feedlot Enteric Digestion 227,068 263,522 

Total 7,492,843 8,924,162
[a] Emission estimates for all source categories except for manure decomposition and 
enteric digestion have been taken from analyses completed for the Tulare County ACFP 
Update EIR. See Appendix B. 
[b] Details regarding the manure decomposition and enteric digestion emission estimates 
can be found in Appendix A. 
[c] CO2e = carbon dioxide equivalent emissions, which is the sum of all emissions after 
multiplying by their global warming potentials (GWPs). GWPs are 1 for CO2, 25 for CH4, 
298 for N2O, and 14,800 for HFC-23 (40 CFR Part 98, Table A-1).

As shown in Table 3, most of the GHG emissions at dairies and feedlots in Tulare 
County are animal-related emissions (i.e., manure decomposition and enteric 
digestion). The future year emissions estimates are based on assumptions about 
the future consistent with those used in related plans (see below). For example, the 
animal-related emissions assume a certain percentage growth in dairy and beef 
cattle population. 

It is noted that 2023 has been utilized as the future projected year for a number of 
reasons. The ACFP covers the period until 2023 and is to be updated to cover 
subsequent periods. In addition, AB 32 and the Scoping Plan establish regulations 
and requirements to meet the statewide reductions proscribed to be achieved by 
2020. To date, the Scoping Plan presents the program to meet the 2020 reduction 
requirements of AB 32 and requires no animal-related emissions reductions from 
the dairy sector to meet those goals. This Dairy CAP is consistent with the current 
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Scoping Plan and will be updated and re-evaluated periodically to the extent that 
the Scoping Plan is modified, in response to the 2014 Scoping Plan Update or 
otherwise, as it relates to animal-related dairy emissions. Given the evolving nature 
of information concerning climate change, effective GHG emissions reduction 
strategies, and technological and practical advances regarding feasible emissions 
reductions protocols, as well as anticipated regulatory actions in response to the 
Scoping Plan Update, legislative action or otherwise, the Dairy CAP provides for 
periodic updates to reflect such changes. Projections for a more extended horizon 
(i.e., beyond 2023) are speculative at this time given the numerous variables 
associated with projecting manure and enteric emissions, animal herd counts, the 
anticipated growth of dairy operations in Tulare County, and the availability of 
established programs to foster feasible emissions reduction approaches. 
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4 GHG Emissions Reduction Strategies Evaluated 
4.1 GHG Emissions Reduction Strategies 
The process of identifying and evaluating GHG reduction strategies is consistent 
with the fourth CEQA Guideline element for climate action planning under 
§15183.5, as discussed in Section 1. Furthermore, a primary purpose of this Dairy
CAP is to maintain the efficiency (i.e. GHG emissions/unit milk produced) achieved 
by California dairies over the past decades and, to the extent possible, identify 
approaches that could possibly be implemented at dairies to achieve additional 
reductions. These potential reduction strategies are discussed below. It is noted 
that these reduction strategies apply only to new or expanding dairies applying for 
discretionary county permitting that require analysis under CEQA. For expanding 
dairies, the measures are applicable only to the expansion, i.e., the dairy would not 
be required to retrofit existing equipment and/or operating procedures. 

As a sector, dairies and feedlots are inherently 
different from other industrial sectors. The 
majority of emissions from dairies and feedlots 
are animal-related emissions (i.e., manure 
decomposition and enteric digestion), as 
shown in Table 3, rather than process or 
combustion-related equipment typically 
associated with regulated industrial sectors. 
No emissions reduction targets have been 
imposed on livestock emissions under the 
Scoping Plan, and no emissions reductions 
from livestock sources have been assumed in the Scoping Plan in order to meet 
statewide reduction targets. This is due to the fact that relatively few emissions 
reduction strategies have been identified or accepted as feasibly reducing GHG 
emissions from animal-related sources. Consequently, under the Scoping Plan, only 
voluntary and incentive-based programs, principally the voluntary use of manure 
digester systems supported by monetary incentives, are considered. 

Why the Focus on Dairies? 
Feedlot-related cattle emissions are 
much lower than dairies in Tulare. In 
contrast to dairies, beef manure is 
collected in feedlots. Beef animals 
are fed a different ration, with the 
focus on increasing animal bulk. As 
a result, some dairy emissions 
reduction strategies will not be 
applicable to beef feedlots. 
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However, there are some GHG reduction strategies that may have the potential to 
reduce emissions from the future year scenario presented in Section 2. The policies 
and GHG reduction strategies considered for inclusion in the Dairy CAP were drawn 
from GHG emission reduction guidelines completed by the California Air Pollution 
Control Officer’s Association (CAPCOA) as well as guidance set forth by local 
agencies. There are currently no existing CAPs specific for the agricultural sector 
and thus this Dairy CAP was unable to draw on policies and reduction strategies 
used previously. The analysis of potential reduction strategies takes into 
consideration the feasibility of a given practice as to the sector overall and as to 
individual farms. These sources include the following: 

 CAPCOA: Quantifying Greenhouse Gas Mitigation Measures43

 SJVAPCD: Final Staff Report – Addressing Greenhouse Gas Emissions Impacts
Under the California Environmental Quality Act44

 CNRA: CEQA Guidelines, Appendix F – Energy Conservation45

The feasibility of these reduction strategies is highly dependent on the management 
practices being used at a specific farm; a reduction strategy that is easily 
implemented at one dairy may be infeasible at another. The management practices 
are frequently chosen due to site-specific conditions that are unable to be changed. 
For example, a dairy in a location with crop land is unlikely (except in very specific 
circumstances) to adopt manure GHG reduction strategies that would require 
transporting the manure to an off-site facility for processing and then transporting 
it back to the farm. It would also be contraindicated to use any manure GHG 
reduction strategy that would impair or limit the end-use of the manure. As such, 
the GHG reduction strategies discussed herein are grouped into three categories:  

 Category A (In Dairy CAP)

Although there is no typical dairy or feedlot, there are practices that are
common to many facilities. Reduction strategies in this category are more likely
to be feasible at a greater number of facilities due to the expected
commonalities at farms. However, because of the varying nature of dairies and
feedlots, the actual reduction in emissions that can be achieved will also be
variable and site-dependent. Note that it is possible that reduction strategies in

43 CAPCOA. 2010. Quantifying Greenhouse Gas Mitigation Measures. Available at: 
http://www.capcoa.org/wp-content/uploads/2010/11/CAPCOA-Quantification-Report-9-14-Final.pdf. 
Accessed April 2014. 

44 SJVAPCD. 2009. Final Staff Report – Addressing Greenhouse Gas Emissions Impacts Under the 
California Environmental Quality Act. Available at: http://www.valleyair.org/Programs/CCAP/12-17-
09/1%20CCAP%20-%20FINAL%20CEQA%20GHG%20Staff%20Report%20-
%20Dec%2017%202009.pdf. Accessed April 2014. 

45 California Natural Resources Agency. 2009. CEQA Guidelines Amendments. Appendix F – Energy 
Conservation. Available at: 
http://resources.ca.gov/ceqa/docs/Adopted_and_Transmitted_Text_of_SB97_CEQA_Guidelines_Am
endments.pdf Accessed April 2015. 
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this category may not be applicable at certain facilities due to the specific 
management practices used. 

A new or expanding dairy implementing Category A reduction strategies would 
be consistent with the Dairy CAP. If a dairy finds a particular Category A 
strategy is not applicable to their farm, a Category B strategy may be 
substituted and the dairy project would also be consistent with the Dairy CAP. 

 Category B (Optional/Substitute Strategies in Dairy CAP)

Reduction strategies in this category may be implemented on some farms, but
are not expected to be feasible at the majority of facilities. In addition, the
actual reduction in emissions that can be achieved will also be variable and
site-dependent. Reduction strategies in this category are considered equivalent
to and can be substituted for specific Category A strategies; a new or expanding
dairy implementing such strategies would be consistent with the Dairy CAP.

 Category C (Rejected as infeasible)

Reduction strategies in this category were considered for dairies and feedlots but
ultimately rejected (a comprehensive list of the strategies considered, along with
an explanation on why Category C strategies were rejected, is provided in
Appendix C).

4.2 Reduction Strategies by Source 
Table 4 provides references to accepted methodologies to quantify the emission 
reductions that can be achieved with the reduction strategies discussed below: 

Dairy Operation Strategies 
This category of reduction strategies focuses on implementing practices designed to 
reduce animal- and manure-related emissions. Strategies include feed additives, 
ration formulation, and manure management approaches. Multiple methods exist to 
quantify reductions from these strategies. 

Energy Conservation and Efficiency 
Energy conservation and efficiency reduction strategies focus on decreasing the 
energy required during production. These strategies may include more efficient 
boilers and other energy systems, as well as replacing more fossil-fuel based 
energy sources with renewable energy. 

Transportation  
Transportation strategies include practices to reduce emissions from fossil-fuel 
based transportation. Strategies may reduce emissions off-site (e.g., employee 
trips) or on-site (e.g., farm equipment).  
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Water, Solid Waste, and Recycling 
This category of reduction strategies focuses on practices designed to reduce GHG 
emissions related to water demand, solid waste processing, and use of other 
resources.  

Miscellaneous 
This category of reduction strategies represents additional reduction practices that 
are not otherwise included in the previous categories. These strategies range from 
simple practices such as planting trees (M1) to more extensive approaches such as 
innovative methods for reducing GHGs (M12). 

Table 4. Potential GHG Reduction Strategies46,47 

Dairy CAP 
Strategy # 

Quantification 
Reference 

Strategy #[1]
Additional Details 

Dairy Operations 

D148 C9.1.5 Implement environmentally responsible purchasing of feed 
additives (i.e. use locally sourced materials and/or 
agricultural by-products such as citrus pulp and almond 
hulls, when available). This strategy must be consistent 
with TMR or other efficient feeding practices, as well as 
animal health and efficient milk production requirements.  
Multiple methodologies exist to calculate potential 
reductions from this strategy. These methodologies 
include, but are not limited to, a life cycle analysis of feed 
additives or an assessment of GHG emissions associated 
with the transportation of a specific feed mixture. 

D248 C9.1.5 Use a Total Mixed Ration or other efficient feeding strategy 
intended to maximize feed-to-milk production efficiency in 
lactating cows. Improving feed ration efficiency and 
advanced breeding has led to the production of milk at up 
to four times higher per cow than in the developing world, 
with much less methane produced per gallon of milk. 
Multiple methodologies exist to calculate potential 
reductions from this practice. These methodologies 
include, but are not limited to, calculating enteric GHG 
emissions resulting from a specific feed mixture. 

46 Table 4 includes strategies grouped as Categories A and B; thus, this table includes all strategies 
included in Tables 5 and 6. 

47 Potential reduction strategies only apply to new dairies or the new area of expanding dairies. The 
County land use authority does not extend to existing dairy operations, and existing dairy 
operations are not required to implement reduction strategies. 

48 Changing the diet fed to animals is not always feasible or warranted. As described in Section 1.1, 
Tulare County dairies average high efficiency levels in milk production per cow. Altering animal diet 
may have little effect on GHG emissions, particularly GHG emissions per unit of milk. 
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Table 4. Potential GHG Reduction Strategies46,47 

Dairy CAP 
Strategy # 

Quantification 
Reference 

Strategy #[1]
Additional Details 

D3 C9.1.4 Comply with nutrient management plans to reduce 
fertilizer requirements[2],[3]

D4 C9.1.4 Comply with air and water quality plans to achieve GHG 
benefits[2],[4]

D549 S9(3) Use a digester, designed and operated per applicable 
strategies, and the captured methane for energy use to 
displace fossil fuel use 

The ARB provides a Cap-and-Trade offset protocol to 
calculate the emissions reductions potential from 
digesters.50 

D6 O(1) Use of scrape systems to divert manure from lagoon to 
another part of the storage system. 

D7 O(2) Increase solids separation. 

Energy Conservation and Efficiency 

E1 C2.1.1 The facility must meet or exceed Title 24 standards in 
climate-controlled buildings. (e.g., not barns) 

E2 C2.1.3 Provide verification of energy savings (e.g., electric bills or 
third-party verification) 

E3 C2.1.5 Install energy efficient boilers 

E4 C2.1.4 Install energy efficient appliances (e.g., for milk cooling) 

E5 C2.2.1 Install energy efficient area lighting 

E6 C2.3.1 Establish onsite renewable or carbon-neutral energy 
systems – Generic 

E7 C2.3.2 Establish onsite renewable energy systems - Solar power 

E8 C2.3.3 Establish onsite renewable energy systems - Wind power 

E9 C2.3.4 Utilize a combined heat and power system 

E10 C2.3.6 Establish methane recovery on digester for power 
production 

49 The economic and technological feasibility of digesters are highly dependent on the number of head 
and location of the farm, among other factors. Thus, a digester may not be feasible for a particular 
dairy. 

50 ARB. 2014. Compliance Offset Protocol – Livestock Projects Webpage. Available at: 
http://www.arb.ca.gov/cc/capandtrade/protocols/livestock/livestock.htm. Accessed August 2015. 
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Table 4. Potential GHG Reduction Strategies46,47 

Dairy CAP 
Strategy # 

Quantification 
Reference 

Strategy #[1]
Additional Details 

Transportation [20 or more new employees] 

T1 C3.2.6 Provide bike parking if requested by employees 

T2 C3.4.5 Provide end of trip facilities if requested by employees 
(e.g., shower for people biking) 

T3 C3.4.11 Provide employer-sponsored vanpool/shuttle 

T4 C3.1.5 Increase transit accessibility if adjacent to public 
transportation 

T5 C3.4.12 Implement intra-farm bike-sharing

T6 C3.7.2 Utilize alternative fueled vehicles on-site 

T7 C3.7.3 Utilize electric or hybrid vehicles on-site 

Water, Solid Waste, and Recycling [NOT Manure Management] 

R1 C4.2.2 Adopt a water conservation practice (e.g., maximizing 
water reuse, leak checking/fixing, low flow fixtures, etc.). 
The expected water reduction as compared to no action 
should be documented. 

R2 C4.2.3 Design water-efficient landscapes (decorative landscaping 
only) 

R3 C4.2.4 Use water-efficient landscape irrigation systems 
(decorative landscaping only) 

R4 C4.2.5 Reduce turf in landscapes and lawns (decorative 
landscaping only) 

R5 C4.2.6 Plant native or drought-resistant trees and vegetation 
(decorative landscaping only) 

R6 C6.1.1 Institute or extend recycling and non-manure composting 
services  

R7 C4.1.3 Use locally sourced well or surface water 

R8 C4.2.1 Install low-flow water fixtures (decorative landscaping 
only) 

R9 C6.1.2 Recycle demolished construction material 

Miscellaneous 

M1 C7.1.1 Plant trees

M2 C8.1.1 Use alternative fuels for construction equipment 
(Construction only) 
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Table 4. Potential GHG Reduction Strategies46,47 

Dairy CAP 
Strategy # 

Quantification 
Reference 

Strategy #[1]
Additional Details 

M3 C8.1.2 Use electric and hybrid construction equipment 
(Construction only) 

M4 C8.1.3 Limit construction equipment idling beyond regulation 
requirements (Construction only) 

M5 C8.1.4 Institute a heavy-duty off-road vehicle plan 

M6 C8.1.5 Implement a construction vehicle inventory tracking 
system (Construction only) 

M7 C9.1.3 Implement a construction vehicle inventory tracking 
system (Construction only) 

M8 C9.1.4 Additional BMPs in agriculture and animal operations[2]

M9 C9.1.5 Environmentally responsible purchasing[2]

M10 C9.1.6 Implement an innovative strategy for GHG reductions[2]

[1] Reference reduction strategies beginning with “C” refer to CAPCOA’s Quantifying 
Greenhouse Gas Mitigation Measures, which includes detailed emission reduction 
methodology. 
[2] Calculated on a case-by-case basis. 
[3] An example is minimizing additional manmade fertilizer usage. 
[4] Examples of reduction strategies in air and water quality plans with GHG reduction co-
benefits include: recycling flush lane water, BMPs designed to reduce water leaks (and 
corresponding reduction in indirect GHG emissions from water usage). 

4.3 Feasibility Assessment Considerations 
As discussed in the above sections, reduction strategies that are feasible for one 
farm may be infeasible or impracticable for another farm; that is why a range of 
categorized strategies was included in the above tables. Although the feasibility 
assessment will be dependent on the specific reduction strategy and farm, there are 
several aspects that will likely be taken into account for all reduction strategies. 
These considerations include, but are not limited to, the following: 

 Economics: Does implementing the reduction strategy place a financial
burden on the farmer without sufficient benefits?

 Size: Does the reduction strategy make sense for the size of the farm?

 Consistency with existing management practices (expanding dairies): Is the
reduction strategy consistent with the existing practices used on the farm so
that animal health, efficient milk production, manure reuse potential, etc. are
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not compromised and that operational changes are not so burdensome as to 
be economically infeasible? 

4.4 Additional Considerations 
Greenhouse gases are a global pollutant. As such, GHG emissions – and reductions 
– on a global scale must be considered; a reduction in California that results in a
corresponding or greater increase elsewhere does not produce benefits on a global 
scale. This concept, referred to as “leakage”, refers to “a reduction in emissions of 
[GHGs] within the state that is offset by an increase in emissions of [GHGs] outside 
the state.”51 One of the main considerations of AB 32 was minimizing leakage. In 
fact, the text of the regulation commits ARB to minimizing leakage when adopting 
regulations pursuant to the goals of the original regulation.52  

California dairies are more efficient in terms of GHG emissions per unit of milk than 
average U.S. dairies elsewhere (see Section 1.1). In addition, manure management 
policies mandated by the SJVAPCD and the Regional Water Quality Review Board 
result in less time for manure to remain in anaerobic conditions that are conducive 
to methane formation during decomposition than most other operations outside of 
California. Thus, if policies or other factors encourage dairies to move out of 
California or increase operations outside of California, then it is likely to result in an 
artificial decrease in the state inventory as the associated GHG emissions would 
simply shift to out-of-state facilities (i.e., a concept called leakage).Any regulations, 
practices, or programs that force dairies to move out of the state, thereby shifting 
the corresponding GHG emissions out of the state, would result in leakage and 
would conflict with the goals of AB 32. The goal of this CAP, and other similar 
programs, is thus to focus on ensuring dairies are in compliance with the stated 
goals of AB 32.  

All currently available emissions reduction strategies have been considered and 
analyzed. As discussed above, the Dairy CAP provides for periodic updates to reflect 
new developments. If new feasible methods of reducing GHG emissions from dairies 
and feedlots become available (e.g., new offset protocols), these new emissions 
reduction strategies will be considered and incorporated into future Dairy CAP 
updates as appropriate. 

51 AB 32. §38505(j). 
52 AB 32. §38562(b)(8). 
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5 CEQA Implications 
As discussed above in Section 2.2.6, any project that requires discretionary action 
in California (defined in §15378) is required to undergo a CEQA evaluation, with the 
corresponding requirements to assess impacts of GHGs. Any new or expanding 
dairy or feedlot requiring a discretionary action will be required to demonstrate that 
the facility has fulfilled CEQA requirements, including the requirements related to 
GHGs. This section discusses the requirements of new or expanding facilities and 
how they can use this Dairy CAP to fulfill CEQA requirements related to GHGs. 

5.1 Approach to Cumulatively Considerable Level Assessment 
One criterion used to assess potential significance of GHG emissions from projects 
is whether the project would “conflict with an applicable plan, policy, or regulation 
adopted for the purpose of reducing the emissions of [GHGs].”53 This Dairy CAP was 
designed specifically to reduce GHG emissions from dairies and feedlots and to be 
consistent with State and Federal plans, policies, and regulations. Any new or 
expanding facility that can demonstrate consistency with this Dairy CAP can be 
expected to have less than significant impacts related to GHGs. Specifically, the 
approach proposed by this Dairy CAP is that a facility can fulfill CEQA requirements 
related to GHG emissions under one of two approaches: 

1. Streamlined analysis: The facility (other than a new facility) has emissions
that are below the streamlined analysis level and is implementing Dairy CAP
GHG emission reduction strategies consistent with the Dairy CAP. An analysis
must be done to determine consistency with this Dairy CAP. If the facility can
demonstrate consistency with the Dairy CAP by showing that it has
implemented reduction strategies from a defined checklist of GHG reduction
practices (or demonstrate why these practices would be infeasible for the
specific facility), then the facility does not need to undergo further analysis
and the project is considered to have less than significant cumulative impacts
related to GHGs. The proposed checklist will include reduction strategies in
Category A (see Section 4).

2. Project analysis: If the facility is a new dairy OR it is an expanding facility
with emissions in excess of the streamlined analysis level OR the facility is an
expanding facility with emissions that are less than the streamlined analysis
level and does not provide justification as to why the facility cannot
incorporate the Dairy CAP-defined GHG reduction strategies (i.e., Category A
strategies), then the facility must perform additional individualized analyses
to indicate whether the project has cumulatively significant impacts related
to GHGs. All new facilities will be required to perform an individualized
analysis of GHG emissions.

53 Office of Planning and Research (OPR). 2014. CEQA checklist. Section VII.b. Greenhouse Gases. 
Available at http://resources.ca.gov/ceqa/docs/2014_CEQA_Statutes_and_Guidelines.pdf. Appendix 
G. Environmental Checklist Form. Accessed April 2014. 
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5.2 Cumulatively Considerable Streamlined Analysis Level 
Determination 

An element of a CAP is to establish a level, based on substantial evidence, below 
which the contribution to GHG emissions from activities covered by the plan would 
not be cumulatively considerable. The determination of a level of cumulative 
contribution due to GHG emissions from dairies and feedlots is informed by the 
statewide Scoping Plan, which is designed to identify the sources of GHG emissions 
reductions that will achieve the reductions mandated by AB 32. The Scoping Plan 
has been devised to periodically re-examine and re-evaluate its requirements based 
on evolving information and available data concerning the effectiveness of its 
strategies and requirements in timely meeting AB 32’s GHG reduction goals. The 
current version of the Scoping Plan takes into consideration the GHG emissions 
from the dairy sector through the year 2020 and requires no reductions in animal-
related emissions. 

For purposes of the Dairy CAP, a list of emissions reductions approaches has been 
formulated to address GHG emissions from new and expanding dairies. A 
streamlined climate change evaluation under CEQA would be applied to those 
projects (other than a new facility) with emissions below a certain level of GHG 
emissions and which also incorporate available feasible GHG reductions approaches 
consistent with the Dairy CAP. All new dairies, as well as any expanding facilities 
that either exceed the streamlined analysis level or that fail to incorporate the 
applicable emissions reduction approaches, would be required to perform an 
individualized CEQA review. 

In order to define the emissions level for purposes of performing an individualized 
CEQA review, a review was performed of existing CEQA significance thresholds as 
well as criteria for other GHG programs. Note that this streamlined analysis level is 
not intended to constitute a threshold for determining significance of GHGs under 
CEQA. Instead, this streamlined analysis level is designed to be one aspect of an 
approach to determining the level of analysis required under CEQA. This review and 
proposed definitions are discussed below. 

5.2.1 Existing Criteria and Thresholds 
Thresholds for GHGs have been identified for significance under CEQA as well as for 
other programs requiring reporting. These thresholds can generally be grouped into 
three categories: numerical thresholds, efficiency metrics, and improvements over 
a Business-as-Usual (BAU) scenario. 

 Numerical thresholds – This type of threshold is often referred to as a “bright-
line threshold” and consists of a specific numerical threshold that applies to
certain types of projects. For example, the South Coast Air Quality Management
District (AQMD) has defined a numerical threshold of 10,000 MT CO2e/year
applicable for stationary source projects. Any relevant project with GHG
emissions above this threshold is considered to have significant impacts from
GHGs. Numerical thresholds have been defined by multiple AQMDs and
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considered applicable primarily to industrial stationary source projects. There 
are also several numerical thresholds that have been specifically defined for land 
use projects. 

In addition to CEQA significance thresholds, there are multiple numerical 
thresholds used to determine inclusion in other GHG-related programs, such as 
ARB’s Cap-and-Trade Program and Mandatory Reporting Program. 

 Efficiency metrics – This type of threshold compares project emissions
normalized over a service population to a defined threshold. For example, the
Bay Area AQMD has defined a service population efficiency metric of 4.6 MT
CO2e/service population/year. The efficiency metric is calculated by quantifying
the project’s annual GHG emissions and normalizing by the service population
(typically residents and employees). If the project’s calculated metric is greater
than the defined threshold, then the project is considered to have significant
impacts from GHGs. The efficiency metrics thresholds defined by AQMDs to date
have only been applied to land use development projects; no efficiency metrics
thresholds have been defined for industrial projects.

Because these thresholds have only been defined for land use development
projects, these thresholds were rejected for purposes of this Dairy CAP.

Although these thresholds are rejected for purposes of this Dairy CAP, efficiency
metrics could serve a useful role in the dairy industry. As discussed in Section
1.1, one type of efficiency metric, e.g., GHG emissions per unit of milk
produced, provides useful information on how farms have improved over time.
These efficiency metrics will continue to provide useful information and future
Dairy CAPs may wish to consider their use. However, they are not used for
purposes of this Dairy CAP.

 Improvements compared to BAU – This type of threshold requires that a project
show a defined percent reduction compared to a BAU scenario for a
determination of less than significant. For example, the SJVAPCD has set a 29%
reduction compared to BAU as the threshold for significance for CEQA projects
that do not meet other requirements. This requires that a project proponent
define a BAU scenario and calculate expected emissions from this scenario. If
the project emissions demonstrate a 29% reduction as compared to BAU
emissions, then the project is considered to be less than significant for GHG
emissions.

A BAU scenario is the set of conditions reasonably expected to occur, taking into
account current laws and regulations, but in the absence of additional GHG
reduction measures. In addition, as discussed in Section 3, the majority of
emissions from dairies and feedlots are animal-related whereas the majority of
potential reduction measures focus on other emissions sources. Livestock-
related emissions reductions strategies under the Scoping Plan include no
required reductions and are limited exclusively to voluntary, incentive-based
programs due to the unavailability of feasible measures to reduce these types of
emissions. Because of the lack of feasible emissions reduction strategies for
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livestock-related emissions as well as the consequent difficulty in defining a BAU 
scenario for a dairy or feedlot, defined percent reduction thresholds were 
rejected for the purposes of this Dairy CAP. 

A summary table of the existing criteria and thresholds discussed above are 
provided in Appendix D. 

5.2.2 Streamlined Analysis Level 
As described in Section 1.2, CEQA Guidelines for GHG emissions reduction plans, 
such as this Dairy CAP, have been developed by OPR and adopted by the CNRA. 
The guidelines (CEQA Guidelines section 15183.5) specify that a plan for the 
reduction of GHG emissions should include or address specific elements. One of 
these elements includes:  

 Establish a level, based on substantial evidence, below which the contribution to
GHG emissions from activities covered by the plan would not be cumulatively
considerable

As discussed above, both the efficiency metrics thresholds and BAU thresholds were 
rejected, and the review focused on the numerical thresholds. A streamlined 
analysis level of 25,000 MT CO2e/year was chosen because: 

 It is consistent with ARB’s Cap-and-Trade program as well as with USEPA’s
Mandatory Reporting Rule;

 Per the USEPA’s Mandatory Reporting Rule, it covers approximately 85 to 90%
of emissions and the majority of large emitters;

 ARB’s Mandatory Reporting Rule (10,000 MT CO2e/year) currently excludes
emissions from livestock manure management (Of note, the USEPA’s Mandatory
Reporting Rule also currently excludes emissions from livestock manure
management (Subpart JJ));

 A threshold of 10,000 MT CO2e/year has been defined as a CEQA significance
threshold in other jurisdictions. As stated above, the streamlined analysis level
in this Dairy CAP is not intended, nor is it meant to be used, as a significance
threshold under CEQA. Using a threshold that has instead been used to
determine applicability of other GHG programs was deemed to be more
consistent with the CEQA Guidelines streamlining process.

5.3 Proposed CEQA Checklist 
Table 5 lists the Category A reduction strategies, which new or expanding dairies or 
feedlots must (1) incorporate into their facility or (2) provide justification as to why 
the given strategy is not feasible for the facility. 

Table 6 lists the Category B reduction strategies, which new or expanding dairies or 
feedlots must consider for implementation at the facility. It is anticipated that a 
facility may choose to replace a reduction strategy in Table 5 with a strategy in 
Table 6 to provide operational flexibility in reducing GHG emissions. In addition, if 
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expanding facilities are not able to implement Category A reduction strategies, or 
substitute Category B strategies, in the expansion, the facility may choose to 
implement an equal number of Category A or B strategies within the existing 
portion of the facility to the same or greater extent as would have been done for 
the expanded portion.  

Table 5. Category A Reduction Strategies for Implementation at New or 
Expanding Facilities Consistent with the Dairy CAP 

Checklist # Reference # 
(Appendix C) Reduction Strategies 

Dairy Operations 

D1 C9.1.5

Implement environmentally responsible purchasing of feed 
additives (i.e. use locally sourced materials and/or 
agricultural by-products such as citrus pulp and almond 
hulls, when available). This measure must be consistent 
with TMR or other efficient feeding strategies, as well as 
animal health and efficient milk production requirements. 

D2 C9.1.5

Use a Total Mixed Ration or other efficient feeding strategy 
intended to maximize feed-to-milk production efficiency in 
lactating cows. 

D3 C9.1.4

Comply with nutrient management plans to reduce 
fertilizer requirements (i.e., GHG emissions associated with 
fertilizer production and transportation) 

D4 C9.1.4
Comply with air and water quality plans to achieve GHG 
benefits (e.g., less water usage) 

Energy 

E1 C2.1.1 
The farm must meet or exceed Title 24 standards in 
climate-controlled buildings (e.g., not barns) 

E2 C2.1.3 
Provide verification of energy savings (e.g., electric bills or 
third-party verification) 

E3 C2.1.5 Install energy efficient boilers 

E4 C2.1.4 Install energy efficient appliances (e.g., for milk cooling) 

E5 C2.2.1 Install energy efficient area lighting  

Transportation [20 or more new employees] 

T1 C3.2.6 Provide bike parking if requested by employees 

T2 C3.4.5 
Provide end of trip facilities if requested by employees 
(e.g., shower for people biking) 

Water, Solid Waste, and Recycling (if available and not prohibited by USDA, CDFA, 
or other government agencies) 

R1 C4.2.2 Adopt a water conservation strategy 
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Table 5. Category A Reduction Strategies for Implementation at New or 
Expanding Facilities Consistent with the Dairy CAP 

Checklist # Reference # 
(Appendix C) Reduction Strategies 

R2 C4.2.3 
Design water-efficient landscapes (decorative landscaping 
only) 

R3 C4.2.4 
Use water-efficient landscape irrigation systems 
(decorative landscaping only) 

R4 C4.2.5 
Reduce turf in landscapes and lawns (decorative 
landscaping only) 

R5 C4.2.6 
Plant native or drought-resistant trees and vegetation 
(decorative landscaping only) 

Table 6. Category B Reduction Strategies for Consideration at New or 
Expanding Facilities (may be used as substitutes for Category A 
Strategies) 

Checklist # Reference # 
(Appendix C) Measure 

Dairy Operations 

D5 S9(3) 

Use a digester, designed and operated per applicable 
standards, and the captured methane for energy use to 
displace fossil fuel use 

D6 O(1)
Use of scrape systems to divert manure from lagoon to 
another part of the storage system. 

D7 O(2) Increase solids separation. 

Energy 

E6 C2.3.2 Establish onsite renewable energy systems - Solar power 

E7 C2.3.3 Establish onsite renewable energy systems - Wind power 

E8 C2.3.4 Utilize a combined heat and power system 

E9 C2.3.6 Establish methane recovery on digester 

Transportation 

T3 C3.4.11 Provide employer-sponsored vanpool/shuttle 

T4 C3.1.5 Increase transit accessibility if adjacent to public 
transportation 

T5 C3.4.12 Implement intra-farm bike-sharing

T6 C3.7.2 Utilize alternative fueled vehicles on-site 
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Table 6. Category B Reduction Strategies for Consideration at New or 
Expanding Facilities (may be used as substitutes for Category A 
Strategies) 

Checklist # Reference # 
(Appendix C) Measure 

T7 C3.7.3 Utilize electric or hybrid vehicles on-site 

Water, Solid Waste, and Recycling 

R6 C6.1.1 Institute or extend recycling and composting services 

R7 C4.1.3 Use locally sourced well or surface water 

R8 C4.2.1 
Install low-flow water fixtures (decorative landscaping 
only) 

R9 C6.1.2 Recycle demolished construction material 

Miscellaneous 

M1 C7.1.1 Plant trees

M2 C8.1.1
Use alternative fuels for construction equipment 
(Construction only) 

M3 C8.1.2
Use electric and hybrid construction equipment 
(Construction only) 

M4 C8.1.3
Limit construction equipment idling beyond regulation 
requirements (Construction only) 

M5 C8.1.4
Institute a heavy-duty off-Road vehicle plan (Construction 
only) 

M6 C8.1.5
Implement a construction vehicle inventory tracking 
system (Construction only) 

M7 C9.1.3
Use local and sustainable building materials (Construction 
only) 

M8 C9.1.4 Additional BMPs in agriculture and animal operations 

M9 C9.1.5 Environmentally responsible purchasing 

M10 C9.1.6 Implement an innovative strategy for GHG Reductions 
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6 Implementation and Monitoring 
The Tulare CAP discusses implementation and monitoring, and this Dairy CAP will 
be subject to the relevant provisions in that document. As discussed throughout 
this document, because of the differences inherent to the dairy sector that have 
been described previously in the document, setting a quantitative reduction target 
does not make sense. However, it is important to track the progress of the dairy 
industry related to the goal of this Dairy CAP, namely maintaining the efficiency of 
milk production and, when possible, implementing GHG emissions reduction 
strategies.  

Although this Dairy CAP focuses on new and expanding dairies, the County will also 
track the implementation of Category A and B measures on existing dairies. Often, 
existing, well-established dairies are in better financial condition to implement new 
practices that are outside the purview of “typical” operating scenarios on a dairy. It 
is important to account for reductions that occur at existing dairies, even if the 
existing dairies are not required to implement any of the reduction strategies 
discussed herein. Thus, implementation and monitoring will apply to existing dairies 
as well as new and expanding dairies. 

The following are suggestions for periodic monitoring and review of the 
implementation of the Dairy CAP: 

 Number of dairy permitting projects: A review of dairy permitting projects in
Tulare County will be completed every five years. This review will monitor the
number of new and expanding dairies that are permitted using the two possible
approaches described in Section 5.1.

 Ease of permitting approaches: As part of the review described above, an
evaluation of the ease of using the two possible approaches will be obtained
from the perspective of the County’s permitting section as well as the project
applicant.

 Analysis of reduction strategies: Tulare County staff will enumerate the number
of Category A and B strategies that have been implemented on new, expanding,
and existing dairies. To the extent possible, staff will also estimate the potential
reductions that have been achieved, either by using the default methodologies
referenced in Table 5 or by using site-specific information when available from
the farmer.
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7 Future Project GHG and Climate Change 
Evaluations 

This Dairy CAP is intended to serve as a GHG reduction plan for the purpose of 
evaluating and addressing impacts of GHG emissions and climate change from 
future projects (CEQA Guidelines §15183.5). Because the Dairy CAP is intended to 
reduce the climate change impacts from new or expanding dairies and feedlots to a 
less than cumulatively considerable level, consistency of a future project with the 
Dairy CAP may be used to evaluate a project’s GHG-related impacts. Projects that 
are determined to be consistent or in compliance with the emission reduction 
strategies and policies of the Dairy CAP, as discussed in Section 5, are presumed to 
have a less than significant impact on climate change. (See CEQA Guidelines 
§15064.4(b)(3))

Thus, a new or expanding dairy classified as requiring a Project Analysis must 
complete a site-specific GHG evaluation that complies with the three requirements 
as defined by OPR: 

 The extent to which the project supports or includes applicable reduction
strategies, or advances the actions identified in the Climate Action Plan;

 The consistency of the project with the emissions reduction targets set by the
Climate Action Plan;54 and

 The extent to which the project would interfere with implementation of Climate
Action Plan strategies, practices, or actions.

As described in Section 5.1, a facility is classified as requiring a Project Analysis if: 

 The facility is a new dairy, OR

 The facility has emissions above the streamlined analysis level of
25,000 MTCO2e, OR

 The facility does not provide justification for why the facility does not
incorporate the Category A GHG reduction measures (or, if applicable,
substituted Category B measures).

This classification indicates that the project MAY have cumulatively significant 
impacts related to GHGs and additional CEQA analysis must be done. 

A proposed project’s CEQA environmental review that references this Dairy CAP for 
GHG emissions and climate change impact analysis must identify the requirements 
specified in the Dairy CAP that apply to the project. If the applicable measures are 

54 Because the Scoping Plan expressly rejects setting required emissions reductions from dairies and 
cattle feedlots and does not specify any required emissions reduction targets for the livestock-
rearing sector, reduction targets are not identified other than to the extent that voluntary, 
incentive-based programs are adopted. 
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not otherwise binding and enforceable, they must be incorporated as mitigation 
measures for the project. If Tulare County determines that a proposed project is 
not consistent with the Dairy CAP, it will be necessary to evaluate other project 
design and/or mitigation measures to make the project consistent with the Dairy 
CAP, or further analyze climate change impacts for significance. If a project cannot 
be shown to be consistent with the Dairy CAP, an environmental impact report 
(EIR) analysis (i.e., alternatives discussion and analysis, additional mitigation 
assessment, etc.) may be required. 

Figure 1 illustrates this approach to determining whether an expanding facility is 
consistent with the Dairy CAP or would require additional CEQA analysis. All new 
dairies will be required to perform a Project Analysis under CEQA. 
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Figure 1. Flow Chart Illustrating Method of Determining Required Level of 
Analysis for CEQA for Expanding Facilities. 



Dairy and Feedlot Climate Action Plan 
County of Tulare, California 

Future Updates 38 Ramboll Environ 
12442-00008/2384336.2 

8 Future Updates 
At this time, the feasible approaches to reducing animal-related GHG emissions are 
limited. As the location of a significant portion of dairy production operations 
statewide and, indeed, nationwide, the County is committed to participating at all 
levels in promoting any available programs to facilitate feasible GHG emissions 
reductions strategies for the dairy sector. 

The most promising technology for addressing animal-related GHG emissions is the 
implementation of digesters. Under the Scoping Plan, dairy digesters are identified 
as a voluntary approach to reduce GHG emissions in large part due to economic 
infeasibility in the absence of significant subsidies, cooperation from local utilities in 
providing feasible and extended energy purchase terms, and infrastructure 
coordination and bundling of individual dairies. The County is committed to 
spearheading efforts to tap into state and federal subsidy programs, to establish 
pilot programs, to streamline permitting requirements and waive fees for digester 
projects, to track and document the GHG emissions reductions and effectiveness of 
digesters, and to solicit and maintain an inventory of interested dairies. Specific 
initiatives by the County include the following: 

 Digester Permitting – Consideration of an ordinance similar to that adopted by
Kern County to provide by-right permitting for dairy digesters less than 10 MW.

 Property Tax Equity – Consider adoption of regulations similar to those
applicable to solar projects providing property tax incentives for dairy digester
projects.

 Incentivize Funding – Establish County policies to actively coordinate with ARB,
CEC, and CDFA to encourage continued and increased availability of incentive
funding (via cap-and-trade revenues) to allow construction of dairy digesters in
the County, to identify appropriate incentives for dairy digester projects in the
County, and to ensure that dairies within the County have maximum access to
these opportunities.

 Dairy Digester Information Officer – Designate within the County’s Resource
Management Agency a Dairy Digester Information Officer whose duties will
include:

– Maintaining an inventory of operating dairy digesters in the County;

– Maintaining current information on dairy digester incentive programs,
opportunities, and application deadlines;

– Distributing via email to interested parties updates on dairy digester
incentives; and

– Co-sponsoring with Dairy Cares, Tulare County Farm Bureau, University of
California Cooperative Extension, and other organizations an annual fair or
symposium for dairy farmers that provides up-to-date information on
digesters, digester technologies, and digester incentives, while providing
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access to digester developers, lenders, investors, utilities, engineering firms, 
and energy companies. 

These efforts are designed to promote the County and its dairy sector as an optimal 
location for digester investment and development. 
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Emission Calculations 
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Table A-1. Feedlot Cattle Head counts
Category Total Cattle Other Cattle[a]

California (2012)[b] 5,350,000 1,816,164
Base Year (2012)[b] 1,030,000 133,886
Future Year (2023)[c] 1,195,357 155,380
Notes:

[c] The Future Year population is projected from the Base Year assuming a 1.5% annual growth rate.

Table A-2. Methane and Nitrous Oxide Emissions Beef Cattle - Enteric Digestion and Manure Management
Source Enteric Digestion

California (2012)[a] 3.1
CH4 (MT CH4/yr) CH4 (MT CH4/yr) N2O (MT N2O/yr)

California (2012)[a] 123,207 5,269 905
Base Year (2013)[b] 9,083 388 67
Future Year (2023)[b] 10,541 451 77

CO2e (MT CO2e/yr)[c]

California (2012)[a] 3,080,184
Base Year (2013)[b] 227,068
Future Year (2023)[b] 263,522

Abbreviations:
CFR - Code of Federal Regulations
CH4 - methane
CO2e - carbon dioxide equivalents
GWP - global warming potential
IPCC - Intergovernmental Panel on Climate Change
lbs - pounds
MT - metric tonne
yr - year

[b] California Agricultural Statistics for 2013.  Available at: 
http://www.nass.usda.gov/Statistics_by_State/California/Publications/California_Ag_Statistics/index.asp

[c] CO2e = carbon dioxide equivalent emissions, which is the sum of all emissions after multiplying by their global warming 
potentials (GWPs). GWP is 25 for CH4 and 298 for N2O (Table A-1, 40 CFR Part 98).

Appendix A. Dairy and Feedlot Emissions Calculations for Manure Decomposition and Enteric Fermentation

[a] California populations and methane emissions are from the CARB 2000-2012 GHG Inventory for the year 2012. Data 
available here: http://www.arb.ca.gov/cc/inventory/data/tables/ghg_inventory_by_ipcc_00-12_2014-03-24.xlsx 
Accessed April 2015.

Manure Management

CO2e (MT CO2e/yr)[c]

35,279
30,399

401,499

0.40
CO2e (MMT CO2e/yr)

[b] CARB uses the same methodology that EPA uses to estimate emissions from enteric fermentation and manure 
management. As such, this table assumes that Tulare emissions are proportional to the California emissions based on 
population.

[a] This category is assumed to include all cattle other than milking cows, replacement dairy heifers (0-24 months), and 
dairy calves (see Table A-3).
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Table A-3. Dairy Cattle Head Counts

Category Dairy Cows
Dairy Heifers 

0-12 mo
Dairy Heifers 

12-24 mo Dairy Calves
California (2012)[a] 1,780,000 245,322 588,161 920,353
Base Year (2013)[b] 543,431 137,985 148,928 65,770
Future Year (2023)[b] 630,674 160,137 172,837 76,329
Notes:

Table A-4. Methane Emissions from Enteric Fermentation - Dairy Cattle

Category Dairy Cows
Dairy Heifers 

0-12 mo
Dairy Heifers 

12-24 mo Dairy Calves

California (2012)[a] 6.641 0.281 1.017 0.282

California (2012)[a] 265,623,543 11,240,117 40,681,265 11,270,084
Base Year (2013)[b] 81,094,420 6,322,171 10,300,886 805,379
Future Year (2023)[b] 94,113,385 7,337,137 11,954,599 934,676

California (2012) 6,640,589 281,003 1,017,032 281,752
Baseline (2013) 2,027,360 158,054 257,522 20,134
Future Year (2023) 2,352,835 183,428 298,865 23,367
Notes:

Abbreviations:
CARB - California Air Resources Board
CFR - Code of Federal Regulations
CH4 - methane
CO2e - carbon dioxide equivalents
GHG - greenhouse gas
GWP - global warming potential
kg - kilogram
mo - months old
MT - metric tonne
yr - year

[a] California populations and methane emissions are from the CARB 2000-2012 GHG Inventory.
[b] The Base Year cattle populations are assumed to be the 2011 Tulare cattle populations.  The Future Year 
cattle populations are projected assuming a 1.5% annual growth rate.

[c] CO2e = carbon dioxide equivalent emissions, which is the sum of all emissions after multiplying by their 
global warming potentials (GWPs). GWP is 25 for CH4 (Table A-1, 40 CFR Part 98).

CH4 (kg CH4/yr)

CO2e (MT CO2e/yr)[c]

[a] California populations and methane emissions are from the CARB 2000-2012 GHG Inventory for the year 
2012. Data available here: http://www.arb.ca.gov/cc/inventory/data/tables/ghg_inventory_by_ipcc_00-
12_2014-03-24.xlsx Accessed April 2015.
[b] CARB uses the same methodology that EPA uses to estimate emissions from enteric fermentation. As such, 
this table assumes that Tulare methane emissions are proportional to the California methane emissions 
based on population.

CO2e (MMT CO2e/yr)
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Table A-5. Dairy Cattle Head Counts
Category Dairy Cows Dairy Heifers

Base Year (2013)[a] 534,633 352,683
Future Year (2023)[a] 620,463 409,303
Notes:

Table A-6. Methane Emissions from Manure Management - Dairy Cows

CH4,man 

(kg CH4/yr)[a]
Vex 

(kg/yr)[b]

WMS*Nanimals 

(animal)[c]

CH4,man 

(kg CH4/yr)[a]
Vex 

(kg/yr)[b]

WMS*Nanimals 

(animal)[c]
VS 

(kg VS/animal/yr)[d]

B0

(m3 CH4/kg VS)[e]
MCF 
(%)[f]

c1

(kg/m3)[g]

Anaerobic digester 519,273 18,057,107 6,374 602,638 20,956,010 7,397 2,833 0.24 0.181 0.662
Anaerobic lagoon 104,734,878 881,293,371 311,081 121,549,102 1,022,776,936 361,023 2,833 0.24 0.748 0.662
Daily spread 126,968 159,828,502 56,417 147,351 185,487,502 65,474 2,833 0.24 0.005 0.662
Deep pit 82,721 1,568,222 554 96,001 1,819,986 642 2,833 0.24 0.332 0.662
Dry lot 0 0 0 0 0 0 2,833 0.24 0.015 0.662
Liquid/slurry 16,133,214 305,853,583 107,961 18,723,253 354,955,570 125,293 2,833 0.24 0.332 0.662
Pasture 24,229 10,166,642 3,589 28,119 11,798,804 4,165 2,833 0.24 0.015 0.662
Solid storage 876,051 137,847,860 48,658 1,016,693 159,978,070 56,469 2,833 0.24 0.04 0.662
Total 122,497,334 -- 534,633 142,163,157 -- 620,463 -- -- -- --
Total (MMT CO2e/yr)[h] 3.1 3.6

Table A-7. Methane Emissions from Manure Management - Dairy Heifers

CH4,man 

(kg CH4/yr)[a]
Vex 

(kg/yr)[b]

WMS*Nanimals 

(animal)[c]

CH4,man 

(kg CH4/yr)[a]
Vex 

(kg/yr)[b]

WMS*Nanimals 

(animal)[c]
VS 

(kg VS/animal/yr)[d]

B0

(m3 CH4/kg VS)[e]
MCF 
(%)[f]

c1

(kg/m3)[g]

Anaerobic digester 0 0 0 0 0 0 1,255 0.17 0.181 0.662
Anaerobic lagoon 0 0 0 0 0 0 1,255 0.17 0.748 0.662
Daily spread 26,903 47,811,006 38,096 31,222 55,486,624 44,212 1,255 0.17 0.005 0.662
Deep pit 0 0 0 0 0 0 1,255 0.17 0.332 0.662
Dry lot 653,028 386,842,083 308,241 757,866 448,946,030 357,726 1,255 0.17 0.015 0.662
Liquid/slurry 144,546 3,868,660 3,083 167,751 4,489,738 3,577 1,255 0.17 0.332 0.662
Pasture 6,913 4,095,416 3,263 8,023 4,752,897 3,787 1,255 0.17 0.015 0.662
Solid storage 0 0 0 0 0 0 1,255 0.17 0.04 0.662
Total 831,391 -- 352,683 964,863 -- 409,303 -- -- -- --
Total (MMT CO2e/yr)[h] 0.02 0.02
Notes:
[a] Methane emissions estimated using Equation 1 (see below). 

Equation 1
[b] Volatile solids excreted estimated using Equation 2 (see below).

Equation 2
[c] Number of animals per waste management system.  Assumes Tulare has the same distribution of waste management systems as California does (CARB Annex III.B.)
[d] Volatile solids excreted per animal (CARB Annex III.B.)
[e] Maximum methane producing capacity (CARB Annex III.B.)
[f] Methane conversion factor (CARB Annex III.B.)
[g] Conversion factor representing density of methane at 25°C (CARB Annex III.B.)
[h] CO2e = carbon dioxide equivalent emissions, which is the sum of all emissions after multiplying by their global warming potentials (GWPs). GWP is 25 for CH4 (Table A-1, 40 CFR Part 98).

Abbreviations:
B0 - maximum methane producing capacity CO2e - carbon dioxide equivalents MMT - million metric tonnes yr - year
c1 - density of methane at 25°C GWP - global warming potential Nanimals - animal population
CARB - California Air Resources Board kg - kilogram Vex - amount of volatile solids excreted in each WMS
CFR - Code of Federal Regulations m3 - cubic meters VS - volatile solids production rate
CH4,man - methane emissions from manure management MCF - methane conversion factor WMS - waste management system

Base Year (2013) Future Year (2023)

Base Year (2013) Future Year (2023)

[a] The Base Year cattle populations are assumed to be the 2011 Tulare cattle populations.  The Future Year 
cattle populations are projected assuming a 1.5% annual growth rate.

𝐶𝐶𝐶𝐶4,𝑚𝑚𝑚𝑚𝑚𝑚 = 𝑉𝑉𝑒𝑒𝑒𝑒 × 𝐵𝐵0 × 𝑀𝑀𝐶𝐶𝑀𝑀 × 𝑐𝑐1

𝑉𝑉𝑒𝑒𝑒𝑒 = 𝑉𝑉𝑉𝑉 × 𝑊𝑊𝑀𝑀𝑉𝑉 × 𝑁𝑁𝑚𝑚𝑚𝑚𝑎𝑎𝑚𝑚𝑚𝑚𝑎𝑎𝑎𝑎
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Table A-8. Nitrous Oxide Emissions from Manure Management - Dairy Cows

Nex

(g/yr)[a]

Direct N as N2O 
(g N2O-N/g)[b]

Volatilization 
fraction[c] 

(fraction)

Indirect N as N2O, 
volatilized[d] 

(g N2O-N/g)

Runoff 
fraction[e] 

(fraction)

Indirect N as N2O, 
runoff[f] 

(g N2O-N/g)

WMS*Nanimals 

(animal)[g]
N2Oman

[h] 

(kg N2O/yr)
WMS*Nanimals 

(animal)[g]
N2Oman

[h] 

(kg N2O/yr)

Anaerobic digester 157,605 0 0.43 0.01 0.008 0.0075 6,374 6,881 7,397 7,986
Anaerobic lagoon 157,605 0 0.43 0.01 0.008 0.0075 311,081 335,841 361,023 389,758
Daily spread 157,605 0 0.10 0.01 0 0.0075 56,417 13,970 65,474 16,212
Deep pit 157,605 0.002 0.24 0.01 0 0.0075 554 603 642 700
Dry lot[i] 157,605 0.02 0.15 0.01 0.02 0.0075 0 0 0 0
Liquid/slurry 157,605 0.005 0.26 0.01 0.008 0.0075 107,961 204,772 125,293 237,646
Pasture 157,605 0 0.00 0.01 0 0.0075 3,589 0 4,165 0
Solid storage 157,605 0.005 0.27 0.01 0 0.0075 48,658 92,772 56,469 107,666
Total -- -- -- -- -- -- 534,633 654,839 620,463 759,967

0.20 0.23

Table A-9. Nitrous Oxide Emissions from Manure Management - Dairy Heifers

Nex

(g/yr)[a]

Direct N as N2O 
(g N2O-N/g)[b]

Volatilization 
fraction[c] 

(fraction)

Indirect N as N2O, 
volatilized[d] 

(g N2O-N/g)

Runoff 
fraction[e] 

(fraction)

Indirect N as N2O, 
runoff[f] 

(g N2O-N/g)

WMS*Nanimals 

(animal)[g]
N2Oman

[h] 

(kg N2O/yr)
WMS*Nanimals 

(animal)[g]
N2Oman

[h] 

(kg N2O/yr)

Anaerobic digester[k] 69,044 0 0.43 0.01 0.008 0.0075 0 0 0 0
Anaerobic lagoon[k] 69,044 0 0.43 0.01 0.008 0.0075 0 0 0 0

Daily spread 69,044 0 0.10 0.01 0 0.0075 38,096 4,133 44,212 4,796
Deep pit[k] 69,044 0.002 0.24 0.01 0 0.0075 0 0 0 0
Dry lot 69,044 0.02 0.15 0.01 0.02 0.0075 308,241 723,898 357,726 840,114
Liquid/slurry 69,044 0.005 0.26 0.01 0.008 0.0075 3,083 2,561 3,577 2,973
Pasture 69,044 0 0.00 0.01 0 0.0075 3,263 0 3,787 0
Solid storage[k] 69,044 0.005 0.27 0.01 0 0.0075 0 0 0 0
Total -- -- -- -- -- -- 352,683 730,592 409,303 847,882

0.22 0.25
Notes:
[a] Nitrogen excreted per animal (CARB Annex III.B.)
[b] Emission factor representing direct nitrogen as N2O-N for the particular waste management system (CARB Annex III.B.)
[c] Volatilization fraction of N for the animal group (CARB Annex III.B.)
[d] Emission factor representing indirect nitrogen as N2O-N for re-deposited volatilized N (CARB Annex III.B.)
[e] Runoff fraction of N for the animal group (CARB Annex III.B.)
[f] Emission factor representing indirect nitrogen as N2O-N for runoff N (CARB Annex III.B.)
[g] Number of animals per waste management system.  Assumes Tulare has the same distribution of waste management systems as California does (CARB Annex III.B.)
[h] N2O emissions estimated using Equation 1 (see below). 

Equation 1
[i] Data were not provided for dairy cows: dry lot; instead the data for heifers: dry lot were used.
[j] CO2e = carbon dioxide equivalent emissions, which is the sum of all emissions after multiplying by their global warming potentials (GWPs). GWP is 25 for CH4 and 298 for N2O (Table A-1, 40 CFR Part 98).
[k] Data were not provided for dairy heifers: anaerobic digester, anaerobic lagoon, deep pit, or solid storage; instead the corresponding data for dairy cows were used.

Abbreviations:
CARB - California Air Resources Board GWP - global warming potential N2O - nitrous oxide WMS - waste management system
CFR - Code of Federal Regulations kg - kilogram N2Oman - nitrous oxide emissions from manure management yr - year
CO2e - carbon dioxide equivalents MMT - million metric tonnes Nanimals - animal population
g - gram N - nitrogen Nex - nitrogen excreted per animal

Total (MMT CO2e/yr)[j]

Total (MMT CO2e/yr)[j]

Dairy Cow Parameters Base Year (2013) Future Year (2023)

Dairy Heifer Parameters Base Year (2013) Future Year (2023)

𝑁𝑁2𝑂𝑂 = 𝑊𝑊𝑚𝑚𝑎𝑎 × 𝑁𝑁𝑚𝑚𝑚𝑚𝑎𝑎𝑚𝑚𝑚𝑚𝑎𝑎𝑎𝑎 × 𝑁𝑁𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 × 𝐷𝐷𝐸𝐸𝐸𝐸 + 𝑉𝑉𝑓𝑓𝑒𝑒𝑚𝑚𝑒𝑒 × 𝑉𝑉𝐸𝐸𝐸𝐸 + 𝑅𝑅𝑓𝑓𝑒𝑒𝑚𝑚𝑒𝑒 × 𝑅𝑅𝐸𝐸𝐸𝐸 × 1.5711
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Appendix B. Values Extracted from Analyses Completed for the Tulare County ACFP Update EIR 

Table B-1. Project Level GHG Emissions without Mitigation (Metric Tons/Year)
Source CO2 CH4 N2O HFC-23 CO2e

Farm Equipment Exhaust 38,054 3 0 0.0 38,129
Farm Agricultural Soil 0 0 2,725 0.0 812,050
Farm Electricity Consumption 79,107 3 1 0.0 79,480
Dairy Equipment Exhaust 99,106 12 0 0.0 99,406
Truck Trips 23,137 0 0 0.0 23,137
Dairy Employee and Visitor Trips 14,882 3 3 0.0 15,851
Dairy Electricity Consumption 144,792 6.017 1.318 0.0 145,335
Dairy Refrigeration 0 0 0 4.3 63,640

Total 399,078 27 2,730 4.3 1,277,028
Notes:

2. Dairy emissions include support stock at heifer and calf ranches.
3. Farm emissions are associated with dairy and cattle ranch support crops.
4. Metric Ton = 1,000 kg = 1.1 short tons

Table B-2. Cumulative GHG Emissions without Mitigation (Metric Tons/Year)
Source CO2 CH4 N2O HFC-23 CO2e

Farm Equipment Exhaust 52,145 2 0 0.0 52,195
Farm Agricultural Soil 0 0 3731 0.0 1,111,838
Farm Electricity Consumption 108,340 5 1 0.0 108,763
Dairy Equipment Exhaust 135,303 7 0 0.0 135,478
Truck Trips 28,493 0 0 0.0 28,493
Dairy Employee and Visitor Trips 14,692 4 5 0.0 16,282
Dairy Electricity Consumption 170,925 7.103 1.556 0.0 171,566
Dairy Refrigeration 0 0 0 5.8 85,840

Total 509,898 25 3,739 5.8 1,710,455
Notes:
1. Cumulative conditions represent (10 year horizon) build out conditions with a 1.5% growth rate relative to a zero baseline.
2. Dairy emissions include support stock at heifer and calf ranches.
3. Farm emissions are associated with dairy and cattle ranch support crops.
4. Metric Ton = 1,000 kg = 1.1 short tons

Abbreviations:
CH4 - methane
CO2 - carbon dioxide
CO2e - carbon dioxide equivalents
GHG - greenhouse gas
GWP - global warming potential
HFC-23 - fluoroform
kg - kilogram
N2O - nitrous oxide

5. CO2e = carbon dioxide equivalent emissions, which is the sum of all emissions after multiplying by their global warming potentials (GWPs). GWPs are 1 for
CO2, 25 for CH4, 298 for N2O, and 14,800 for HFC-23 (Table A-1, 40 CFR Part 98).

5. CO2e = carbon dioxide equivalent emissions, which is the sum of all emissions after multiplying by their global warming potentials (GWPs). GWPs are 1 for
CO2, 25 for CH4, 298 for N2O, and 14,800 for HFC-23 (Table A-1, 40 CFR Part 98).

1. Project level conditions represent existing conditions relative to a zero baseline.  Existing conditions are from 2013 for Dairy Electricity Consumption and
2009 for all other sources.
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Appendix C: Potential Reduction Strategies

Categorization A: Likely feasible, variable efficacy
B: To be considered, variable efficacy
C: Rejected as Infeasible

Category Notes Checklist #

California Air Pollution Control Officers Association (CAPCOA)[1]

2.0 Energy[2]

2.1 Building Energy Use
2.1.1 Buildings Exceed Title 24 Building Envelope Energy Efficiency Standards By X% A See details in checklist E1

2.1.2 Install Programmable Thermostat Timers C
This strategy is applicable to residences, not dairies/feedlots, 
and is rejected.

NA

2.1.3 Obtain Third-party HVAC Commissioning and Verification of Energy Savings A See details in checklist E2
2.1.4 Install Energy Efficient Appliances A See details in checklist E4
2.1.5 Install Energy Efficient Boilers A See details in checklist E3

2.2 Lighting
2.2.1 Install Higher Efficacy Public Street and Area Lighting A See details in checklist E5

2.2.2 Limit Outdoor Lighting Requirements C
Outdoor lighting at dairies/feedlots is based on operational 
needs. Because of the lack of flexibility, this is rejected.

NA

2.2.3 Replace Traffic Lights with LED Traffic Lights C This strategy is related to public infrastructure and is rejected. NA

2.3 Alternative Energy Generation

2.3.1 Establish Onsite Renewable or Carbon-Neutral Energy Systems-Generic C Energy needs too small for non-wind/solar specialized systems. NA

2.3.2 Establish Onsite Renewable Energy Systems-Solar Power B See details in checklist E6
2.3.3 Establish Onsite Renewable Energy Systems-Wind Power B See details in checklist E7
2.3.4 Utilize a Combined Heat and Power System B See details in checklist E8

2.3.5 Establish Methane Recovery in Landfills C
Dairies/feedlots will not have a landfill and this strategy is 
rejected.

NA

2.3.6 Establish Methane Recovery in Wastewater Treatment Plants B See details in checklist E9
3.0 Transportation
3.1 Land Use/Location

3.1.1 Increase Density C
This strategy is expected to have a "[n]egligible impact in a rural 
context" and is rejected.

NA

3.1.2 Increase Location Efficiency C
This strategy is expected to have a "[n]egligible impact in a rural 
context" and is rejected.

NA

3.1.3 Increase Diversity of Urban and Suburban Developments (Mixed Use) C
This strategy is expected to have a "[n]egligible impact in a rural 
context" and is rejected.

NA

3.1.4 Increase Destination Accessibility C
This strategy is expected to have a "[n]egligible impact in a rural 
context" and is rejected.

NA

3.1.5 Increase Transit Accessibility B See details in checklist T4

Strategies
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Category Notes Checklist #Strategies

3.1.6 Integrate Affordable and Below Market Rate Housing C
This strategy is expected to be applicable in an "[u]rban and 
suburban context" and primarily "[a]ppropriate for residential 
and mixed-use projects". This strategy is rejected.

NA

3.1.7 Orient Project Toward Non-Auto Corridor C
This strategy is expected to be applicable in an "[u]rban and 
suburban context". This strategy is rejected.

NA

3.1.8 Locate Project near Bike Path/Bike Lane C
This strategy is expected to be applicable in an "[u]rban and 
suburban context". This strategy is rejected.

NA

3.1.9 Improve Design of Development C
This strategy is expected to have a "[n]egligible impact in a rural 
context" and is rejected.

NA

3.2 Neighborhood/Site Enhancements

3.2.1 Provide Pedestrian Network Improvements C
Dairies/feedlots have very limited pedestrian traffic and this 
strategy is rejected.

NA

3.2.2 Provide Traffic Calming Strategies C
Dairies/feedlots have very limited pedestrian traffic and this 
strategy is rejected.

NA

3.2.3 Implement a Neighborhood Electric Vehicle (NEV) Network C
This strategy is primarily "[a]ppropriate for mixed-use projects" 
and is rejected.

NA

3.2.4 Create Urban Non-Motorized Zones C
This strategy is expected to be applicable in an "[u]rban 
context". This strategy is rejected.

NA

3.2.5 Incorporate Bike Lane Street Design (on-site) C
This strategy is expected to be applicable in an "[u]rban and 
suburban context". This strategy is rejected.

NA

3.2.6 Provide Bike Parking in Non-Residential Projects A See details in checklist T1

3.2.7 Provide Bike Parking with Multi-Unit Residential Projects C
This strategy is "[a]ppropriate for residential projects" and is 
rejected.

NA

3.2.8 Provide Electric Vehicle Parking C
This strategy would have only a negligible effect and is rejected 
as infeasible.

NA

3.2.9 Dedicate Land for Bike Trails C
This strategy is unrealistic, as dairies/feedlots are unlikely to be 
part of an adopted bikeway plan. This strategy is rejected.

NA

3.3 Parking Policy/Pricing

3.3.1 Limit Parking Supply C
This strategy is expected to have a "[n]egligible impact in a rural 
context" and is rejected.

NA

3.3.2 Unbundle Parking Costs from Property Cost C
This strategy is expected to have a "[n]egligible impact in a rural 
context" and is rejected.

NA

3.3.3 Implement Market Price Public Parking (On-Street) C
This strategy is expected to have a "[n]egligible impact in a rural 
context" and is rejected.

NA

3.3.4 Require Residential Area Parking Permits C
This strategy is expected to be applicable in an "[u]rban 
context". This strategy is rejected.

NA
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Category Notes Checklist #Strategies

3.4 Commute Trip Reduction Programs

3.4.1  Implement Commute Trip Reduction Program - Voluntary C
This strategy is expected to be applicable in an "[u]rban and 
suburban context" and to be "[n]egligible in a rural context". 
This strategy is rejected.

NA

Implement Commute Trip Reduction Program – Required C
This strategy is expected to be applicable in an "[u]rban and 
suburban context" and to be "[n]egligible in a rural context". 
This strategy is rejected.

NA

3.4.2 Implementation/Monitoring C
This strategy is expected to be applicable in an "[u]rban and 
suburban context" and to be "[n]egligible in a rural context". 
This strategy is rejected.

NA

3.4.3 Provide Ride-Sharing Programs C
This strategy is expected to be applicable in an "[u]rban and 
suburban context" and to be "[n]egligible in a rural context". 
This strategy is rejected.

NA

3.4.4 Implement Subsidized or Discounted Transit Program C
This strategy is expected to be applicable in an "[u]rban and 
suburban context" and to be "[n]egligible in a rural context". 
This strategy is rejected.

NA

3.4.5 Provide End of Trip Facilities A See details in checklist T2

3.4.6 Encourage Telecommuting and Alternative Work Schedules C
Typical operations at dairies/feedlots do not allow for 
telecommuting or alternative work schedule.  This strategy is 
rejected.

NA

3.4.7 Implement Commute Trip Reduction Marketing C
This strategy is expected to be applicable in an "[u]rban and 
suburban context" and to be "[n]egligible in a rural context". 
This strategy is rejected.

NA

3.4.8 Implement Preferential Parking Permit Program C
This strategy is expected to be applicable in an "[u]rban and 
suburban context" and is rejected.

NA

3.4.9 Implement Car-Sharing Program C
This strategy is expected to be applicable in an "[u]rban and 
suburban context" and to be "[n]egligible in a rural context". 
This strategy is rejected.

NA

3.4.10 Implement a School Pool Program C
This strategy is "[a]ppropriate for residential and mixed-use 
projects" and is rejected for dairies/feedlots.

NA

3.4.11 Provide Employer-Sponsored Vanpool/Shuttle B See details in checklist T3
3.4.12 Implement Bike-Sharing Programs B See details in checklist T5

3.4.13 Implement School Bus Program C
This strategy is primarily "[a]ppropriate for residential and mixed-
use projects" and is rejected.

NA

3.4.14 Price Workplace Parking C
This strategy is expected to be applicable in an "[u]rban and 
suburban context" and to be "[n]egligible in a rural context". 
This strategy is rejected.

NA

3.4.15 Implement Employee Parking “Cash-Out” C
This strategy is expected to be applicable in an "[u]rban and 
suburban context" and to be "[n]egligible in a rural context". 
This strategy is rejected.

NA
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Category Notes Checklist #Strategies

3.5 Transit System Improvements

3.5.1 Provide a Bus Rapid Transit System C
This strategy is expected to be applicable in an "[u]rban and 
suburban context" and to be "[n]egligible in a rural context". It is 
"[a]ppropriate for specific or general plans" and is rejected.

NA

3.5.2 Implement Transit Access Improvements C
This strategy is expected to be applicable in an "[u]rban and 
suburban context" and is rejected. NA

3.5.3 Expand Transit Network C
This strategy is expected to be applicable in an "[u]rban and 
suburban context" and is "[a]ppropriate for specific or general 
plans". This strategy is rejected.

NA

3.5.4 Increase Transit Service Frequency/Speed C
"Urban and suburban context" "Appropriate for specific or 
general plans" NA

3.5.5 Provide Bike Parking Near Transit C
This strategy is expected to be applicable in an "[u]rban and 
suburban context" and is rejected. NA

3.5.6 Provide Local Shuttles C
This strategy is expected to be applicable in an "[u]rban and 
suburban context" and is rejected. NA

3.6 Road Pricing/Management

3.6.1 Implement Area or Cordon Pricing C
This strategy is applicable in a "[c]entral business district or 
urban center only" and is rejected for dairies/feedlots.

NA

3.6.2 Improve Traffic Flow C
Dairies/feedlots are primarily located in rural areas and do not 
impact the overall traffic flow. This strategy is not applicable for 
an individual facility and is rejected.

NA

3.6.3 Required Project Contributions to Transportation Infrastructure Improvement Projects C
Dairies/feedlots are primarily located in rural areas and do not 
impact large sections of the transportation infrastructure. This 
strategy is not applicable for an individual facility and is rejected.

NA

3.6.4 Install Park-and-Ride Lots C
Dairies/feedlots are primarily located in rural areas and do not 
require sufficient employees to justify a park-and-ride lot. This 
strategy is not applicable for an individual facility and is rejected.

NA

3.7 Vehicles

3.7.1 Electrify Loading Docks and/or Require Idling-Reduction Systems C

Dairies/feedlots require the use of multiple delivery vehicles 
(e.g., animal feed, milk transportation, etc.). However, an 
individual facility often does not purchase or operate these 
vehicles and has no control over the selection of electric vehicles 
and thus the use of electrified loading docks. This strategy is not 
applicable for an individual facility and is rejected.

NA

3.7.2 Utilize Alternative Fueled Vehicles B See details in checklist T6
3.7.3 Utilize Electric or Hybrid Vehicles B See details in checklist T7
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Category Notes Checklist #Strategies

4.0 Water
4.1 Water Supply

4.1.1 Use Reclaimed Water C NA

4.1.2 Use Gray Water C
Dairies/feedlots do not produce a large quantity of gray water 
and this strategy is rejected.

NA

4.1.3 Use Locally Sourced Water Supply B See details in checklist R7
4.2 Water Use

4.2.1 Install Low-Flow Water Fixtures B See details in checklist R8
4.2.2 Adopt a Water Conservation Strategy A See details in checklist R1
4.2.3 Design Water-Efficient Landscapes A See details in checklist R2
4.2.4 Use Water-Efficient Landscape Irrigation Systems A See details in checklist R3
4.2.5 Reduce Turf in Landscapes and Lawns A See details in checklist R4
4.2.6 Plant Native or Drought-Resistant Trees and Vegetation A See details in checklist R5

5.0 Area Landscaping
5.1 Landscaping Equipment

5.1.1 Prohibit Gas Powered Landscape Equipment C
The equipment needed for landscaping at dairies/feedlots is 
minimal and this strategy is rejected.

NA

5.1.2 Implement Lawnmower Exchange Program C
This strategy is not applicable for an individual facility and is 
rejected.

NA

5.1.3 Electric Yard Equipment Compatibility C
The equipment needed for landscaping at dairies/feedlots is 
minimal and this strategy is rejected.

NA

6.0 Solid Waste
6.1 Solid Waste

6.1.1 Institute or Extend Recycling and Composting Services B See details in checklist R6
6.1.2 Recycle Demolished Construction Material B See details in checklist R9

7.0 Vegetation
7.1 Vegetation

7.1.1 Urban Tree Planting B See details in checklist M1
7.1.2 Create New Vegetated Open Space C NA
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Category Notes Checklist #Strategies

8.0 Construction
8.1 Construction

8.1.1 Use Alternative Fuels for Construction Equipment B See details in checklist M2
8.1.2 Use Electric and Hybrid Construction Equipment B See details in checklist M3
8.1.3 Limit Construction Equipment Idling beyond Regulation Requirements B See details in checklist M4
8.1.4 Institute a Heavy-Duty Off-Road Vehicle Plan B See details in checklist M5
8.1.5 Implement a Construction Vehicle Inventory Tracking System B See details in checklist M6

9.0 Miscellaneous
9.1 Miscellaneous

9.1.1 Establish a Carbon Sequestration Project C
This strategy is not applicable for an individual facility and is 
rejected.

NA

9.1.2 Establish Off-Site Mitigation C NA
9.1.3 Use Local and Sustainable Building Materials B See details in checklist M7

9.1.4 Require Best Management Practices in Agriculture and Animal Operations A/B See details in checklist
D3, D4, 

M8

9.1.5 Require Environmentally Responsible Purchasing A/B See details in checklist
D1, D2, 

M9
9.1.6 Implement an Innovative Strategy for GHG Mitigation B See details in checklist M10

10.0 General Plans
10.1 General Plans

10.1.1 Fund Incentives for Energy Efficiency C
This strategy is at the General Plan level and is not applicable to 
an individual facility. This strategy is rejected.

NA

10.1.2 Establish a Local Farmer's Market C
This strategy is at the General Plan level and is not applicable to 
an individual facility. This strategy is rejected.

NA

10.1.3 Establish Community Gardens C
This strategy is at the General Plan level and is not applicable to 
an individual facility. This strategy is rejected.

NA

10.1.4 Plant Urban Shade Trees C
This strategy is at the General Plan level and is not applicable to 
an individual facility. This strategy is rejected.

NA

10.1.5 Implement Strategies to Reduce Urban Heat-Island Effect C
This strategy is at the General Plan level and is not applicable to 
an individual facility. This strategy is rejected.

NA
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Category Notes Checklist #Strategies

San Joaquin Valley Air Pollution Control District (SJVAPCD)[3], [4]

9(1)
All ruminant animal feed shall include at least 6% cottonseed, or, upon District approval, based on 
sufficient demonstration that use of cottonseed is not feasible, an equivalent substitute

C

The SJVAPCD specifies "that these examples of BPS are for 
illustrative purposes only, and should not be used by any lead 
agency as District-approved or sanctioned standards." In 
addition, this strategy is not feasible in practice and would 
create a fixed market for cotton seed. This strategy is rejected.

NA

9(2)
Manure from animal housing areas for mature cows shall be removed and transferred into 
appropriate treatment facilities at least four times a day…

C

Increasing the frequency at which barns are flushed or scraped 
has the potential to increase energy use by farm equipment. It 
also transports organic materials into treatment facilities (i.e. 
lagoons) more quickly, where they are more likely to produce 
methane sooner. This strategy is rejected. 

NA

9(3)[2]
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…

B See details in the checklist. D5

Additional Measures[5]

O(1) Conversion of manure handling to scrape system. B
Scrape systems divert manure from lagoons to another type of 
storage system, which can potentially reduce GHG emissions.

D6

O(2) Increase solids separation B
Mechanical separation of the solids from the manure has the 
potential to reduce GHG emissions. 

D7

Notes:

[5] The additional measures are based on recent advances in the scientific understanding of methods to reduce GHGs on dairies.

[4] Note that the staff report states "that these examples of BPS are for illustrative purposes only, and should not be used by any lead agency as District-approved or sanctioned standards."

[3] SJVAPCD. 2009. Final Staff Report - Addressing Greenhouse Gas Emissions Impacts Under the California Environmental Quality Act. December 17. Accessed at: http://www.valleyair.org/programs/CCAP/12-17-
09/1%20CCAP%20-%20FINAL%20CEQA%20GHG%20Staff%20Report%20-%20Dec%2017%202009.pdf. Accessed on December 12, 2013.

[1] CAPCOA. 2010. Quantifying Greenhouse Gas Mitigation Measures. August. Accessed at: http://www.capcoa.org/wp-content/uploads/2010/11/CAPCOA-Quantification-Report-9-14-Final.pdf. Accessed on 
December 12, 2013.
[2] This strategy is also consistent with CEQA, Appendix F: Energy Conservation.
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Category Jurisdictional Body
Bright-Line Limit

(MT CO2e/yr)

Service Population Efficiency 
Metric 

(MT CO2e/sp/yr)

Improvement Over BAU 
Conditions

Significance for Threshold Basis References

State ARB (Cap & Trade) 25,000 N/A N/A This applicability threshold is primarily for large industrial 
source categories. [§ 95811]

The threshold of 25,000 MT CO2e/yr is designed to 1) be 
consistent with USEPA's Mandatory Reporting Rule (which 
covers approximately 85-90% of emissions) and 2) cover the 
majority of large emitters.

17 CCR §§ 95810-95814

State ARB (Mandatory Reporting) 10,000 N/A N/A This threshold applies to specific industrial source categories. 
Note that some industrial source categories must report 
regardless of emissions level.

The  following emission source is listed as an exclusion, 
"Fugitive methane and fugitive nitrous oxide emissions from 
livestock manure management systems described in 40 CFR 
Part 98, Subpart JJ, regardless of the magnitude of emissions 
produced." [§ 95101]. This exclusion is consistent with US 
EPA's current exclusion of manure management from 
mandatory reporting.

17 CCR § 95101

Air District Antelope Valley 100,000 N/A N/A Doesn't specify. 2011. Antelope Valley AQMD. California Environmental Quality 
Act (CEQA) and Federal Conformity Guidelines. August. 
Accessed online at: 
http://www.avaqmd.ca.gov/Modules/ShowDocument.aspx?do
cumentid=2908.

Air District Bay Area 1,100 - land use development 
projects

10,000 - stationary source 
projects

4.6 - land use development 
projects

N/A Thresholds were removed from the 2012 updated CEQA 
Guidelines. Thresholds listed here are from the 2010 draft 
CEQA Guidelines.

Excerpt from BAAQMD's website dated January 16, 2014 and 
checked on August 13, 2015, "…the Air District has been 
ordered to set aside the Thresholds and is no longer 
recommending that these Thresholds be used as a general 
measure of a project's significant air quality impacts."  

The Alameda County Superior Court issued a writ of mandate 
ordering BAAQMD to set aside these Thresholds. The writ and 
decision was overturned by the Court of Appeal of the State 
of California, although an appeal of the Court of Appeals 
decision is currently pending in the California Supreme Court. 
There is no ruling as of yet. In the interim, many Bay Area 
agencies continue to use the 2014 draft guidelines.

2012. Bay Area AQMD. California Environmental Quality Act Air 
Quality Guidelines. May. Accessed online at: 
http://www.baaqmd.gov/~/media/Files/Planning%20and%20R
esearch/CEQA/BAAQMD%20CEQA%20Guidelines_Final_May%
202012.ashx?la=en.  

2010. Bay Area AQMD. California Environmental Quality Act Air 
Quality Guidelines. May. Accessed online at: 
http://www.baaqmd.gov/~/media/Files/Planning%20and%20R
esearch/CEQA/Draft_BAAQMD_CEQA_Guidelines_May_2010_F
inal.ashx?la=en.

Excerpt: http://www.baaqmd.gov/plans-and-climate/california-
environmental-quality-act-ceqa/updated-ceqa-guidelines

Appendix D: Summary of Potential CEQA Significance Thresholds



D-2 Ramboll Environ

Category Jurisdictional Body
Bright-Line Limit

(MT CO2e/yr)

Service Population Efficiency 
Metric 

(MT CO2e/sp/yr)

Improvement Over BAU 
Conditions

Significance for Threshold Basis References

Air District Eastern Kern 25,000 - stationary source 
projects

N/A 20% Thresholds apply to stationary source projects. [page 4] 2012. Eastern Kern APCD. Eastern Kern Air Pollution Control 
District Policy. Addendum to CEQA Guidelines Addressing GHG 
Emission Impacts for Stationary Source Projects when Serving 
as Lead CEQA Agency. March 8. Accessed online at: 
http://www.kernair.org/Documents/CEQA/EKAPCD%20CEQA%
20GHG%20Policy%20Adopted%203-8-12.pdf.

Air District San Diego County 2,500 - land use development 
projects

10,000 - stationary source 
projects

4.32 - land use development 
projects

16% (updated for recession, 
but including RPS and Pavley 
in the BAU)

Per Table 4 in the guidelines, agriculture projects have the 
option of using the land use development threshold or the 
performance threshold. The stationary source threshold 
should  be used for the portions of the project  that involve 
stationary source emissions.

2013. San Diego County. County of San Diego Guidelines for 
Determining Significance and Report Format and Content 
Requirements. Climate Change. November 7. Accessed online 
at: 
http://www.sdcounty.ca.gov/pds/advance/Guidelines_for_Det
ermining_Significance_Climate_Change.pdf. 

Air District San Joaquin Valley N/A N/A 29% (based upon a point 
system)

Performance threshold applies to both stationary source and 
land use development projects. The District's approach relies 
on the use of performance based standards (Best 
Performance Standards [BPS]) to determine the significance 
of project specific GHG emission impacts.

Note that no BPS have been defined specific to dairies.

2009. San Joaquin Valley APCD. District Policy. Addressing GHG 
Emission Impacts for Stationary Source Projects Under CEQA 
when Serving as the Lead Agency. December 17. Accessed 
online at: http://www.valleyair.org/Programs/CCAP/12-17-
09/2%20CCAP%20-
%20FINAL%20District%20Policy%20CEQA%20GHG%20-
%20Dec%2017%202009.pdf.

2009. San Joaquin Valley APCD. Guidance for Valley Land-use 
Agencies in Addressing GHG Emission Impacts for New Projects 
under CEQA. December 17. Accessed online at: 
http://www.valleyair.org/Programs/CCAP/12-17-
09/3%20CCAP%20-%20FINAL%20LU%20Guidance%20-
%20Dec%2017%202009.pdf.

Air District San Luis Obispo 1,150 - land use development 
projects 

10,000 - stationary source 
projects

4.9 - land use development 
projects

N/A Land use development includes the following project types: 
residential, commercial, and public land uses and facilities. 
Stationary source projects include land uses that would 
accommodate processes and equipment that emit GHG 
emissions and would require a permit to operate. [page 3-6]

2012. San Luis Obispo APCD. CEQA Air Quality Handbook. A 
Guide for Assessing the Air Quality Impacts for Projects Subject 
to CEQA Review. April. Accessed online at: 
http://www.slocleanair.org/images/cms/upload/files/CEQA_Ha
ndbook_2012_v1.pdf. 

Air District Santa Barbara 10,000 - stationary source 
projects

N/A N/A Threshold is for stationary source projects. [page 1] Santa Barbara County APCD. CEQA Significance Thresholds for 
GHGs - Questions and Answers. Accessed online at: 
http://www.sbcapcd.org/apcd/ceqa-ghg-faq.pdf. 

Air District South Coast
(draft)

3,000 -  mixed use 
residential/commercial
10,000 - industrial projects 
(FINAL)

2020 Target: 4.8
2035 Target: 3.0

No recommendation as of
September 2010

3,000 MT CO2e/yr for mixed use (3,500 MT CO2e/yr for 
residential; 1,400 MT CO2e/yr for commercial). 10,000 MT 
CO2e/yr for mixed use.

2008. South Coast AQMD. Draft Guidance Document - Interim 
CEQA  Greenhouse Gas (GHG) Significance Threshold. October. 
Accessed online at: 
http://www.aqmd.gov/hb/2008/December/081231a.htm.

Air District Tehama 900 - land use development 
projects

N/A 25% From the CAPCOA CEQA and Climate Change document. 
Based on general land use projects such as residential and 
commercial projects. [page 3-8]

2009. Tehama County APCD. Planning & Permitting Air Quality 
Handbook. Guidelines for Assessing Air Quality Impacts. 
December. Accessed online at: 
http://www.tehcoapcd.net/PDF/CEQA%20Handbook%20Dec%
2009.pdf
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Comment Letters 
 
1. Greg and Laurie Schwaller, January 4, 2012 
2. David Warner, Director of Permit Services, San Joaquin Valley Air Pollution Control 

District, January 3, 2012 
3. David Deel, Associate Transportation Planner, Caltrans, December 14, 2011 
4. James Herota, Staff Environmental Scientist, Central Valley Flood Protection Board, 

December 14, 2011 
5. Reagen O'Leary, Environmental Scientist, Department of Fish and Game, December 

21, 2011 
6. Mark S. Kielty, Planning and Building Director, City of Tulare, February 22, 2012 











































































Notice of Public Scoping Meeting, 
Comments at Meeting 













Comments Received at  
February 2, 2012 Scoping Meeting 



ACFP Scoping Meeting 
February 2, 2012 

 
1. J.P. Cativiela - coalition is in support of County's effort; improve economics; likes 

streamline; long time coming; wants good environmental doc; County Supervisor 
Ishida "open for business"; dairies are lynchpin of jobs in the County; enables 
dairies to modernize with less paperwork. 
 

2. Michele Garcia, Medical Director, Fresno/Madera Medical Society - Air quality 
issues; wants environmental document for good air quality analysis. 
 

3. Lori Schwaller - will the document address the history of dairies in the County. 
 

4. Darren Montero, California Dairies - streamlining will make things better. 
 

5. Kevin Aberrathe, Board Member CARES - will be nice to have the County come 
up to speed with other Counties.  Good thing to move industry forward and 
economy. 
 

6. Paul Souza - Cal Western Dairymen - all in support of the project.  Likes the 
streamlining between regulatory agencies. 
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SJVAPCD Rules and Regulations 
1.  Rule 2201:  New and Modified Stationary Source Review Rule 

2. Rule 2301:  Emission Reduction Credit Banking 
3. Rule 3190:  Conservation Management Practices Plan Fee 

4. Rule 4550:  Conservation Management Practices 
5. Rule 4570:  Concentrated Animal Feeding Operations 

6. Regulation VIII:  PM10 Requirements 



1. Rule 2201:  New and Modified Stationary Source Review Rule 
  



  

RULE 2201 NEW AND MODIFIED STATIONARY SOURCE REVIEW RULE (Adopted 
September 19, 1991; Amended March 11, 1992; Amended October 29, 1992; 
Amended December 17, 1992; Amended October 21, 1993; Amended June 15, 
1995; Amended August 20, 1998; Amended June 21, 2001, but not effective until 
August 20, 2001; Amended April 25, 2002; Amended December 19, 2002; 
Amended April 20, 2005; Amended December 15, 2005; Amended September 
21, 2006; Amended December 18, 2008, but not in effect until June 10, 2010; 
Amended April 21, 2011) 

1.0 Purpose 

The purpose of this rule is to provide for the following: 

1.1 The review of new and modified Stationary Sources of air pollution and to 
provide mechanisms including emission trade-offs by which Authorities to 
Construct such sources may be granted, without interfering with the attainment or 
maintenance of Ambient Air Quality Standards; and 

1.2 No net increase in emissions above specified thresholds from new and modified 
Stationary Sources of all nonattainment pollutants and their precursors. 

2.0 Applicability 

 This rule shall apply to all new stationary sources and all modifications to existing 
stationary sources which are subject to the District permit requirements and after 
construction emit or may emit one or more affected pollutant.  The requirements of this 
rule in effect on the date the application is determined to be complete by the Air Pollution 
Control Officer (APCO) shall apply to such application.  

3.0 Definitions 

3.1 Actual Emissions:  emissions having occurred from a source, based on source test 
or monitoring data, actual fuel consumption, and process data.  If source test or 
monitoring data is not available, other appropriate, APCO-approved, emission 
factors may be used. 

3.2 Actual Emissions Reduction (AER):  the decrease of actual emissions, compared 
to the Baseline Period, from an emissions unit and selected for use as emission 
offsets or ERC banking.  AER shall meet the following criteria: 

3.2.1 Shall be real, enforceable, quantifiable, surplus, and permanent. 

3.2.2 To be considered surplus, AER shall be in excess, at the time the 
application for an Emission Reduction Credit or an Authority to Construct 
authorizing such reductions is deemed complete, of any emissions 
reduction which:   
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3.2.2.1 Is required or encumbered by any laws, rules, regulations, 
agreements, orders, or 

3.2.2.2 Is attributed to a control measure noticed for workshop, or 
proposed or contained in a State Implementation Plan, or  

3.2.2.3 Is proposed in the APCO's adopted air quality plan pursuant to 
the California Clean Air Act. 

3.2.3 Emissions reductions attributed to a proposed control measure, which are 
excluded pursuant to Section 3.2.2.2 and 3.2.2.3 may be re-eligible as 
AER if the control measures identified in the District Air Quality Plan or 
State Implementation Plan (SIP), are determined not to be necessary for 
attainment or maintenance of Ambient Air Quality Standards and the 
APCO and United States Environmental Protection Agency (EPA) have 
approved amendments to the plan or SIP to reflect this determination. 

3.3 Administrative Change:  a change to an existing permit that: 

3.3.1 Corrects typographical errors; or 

3.3.2 Identifies a change in the name, address, or phone number of any person 
identified in the permit, or provides a similar minor administrative change 
at the source; or 

3.3.3 Changes the components of emissions monitoring equipment or other 
components, which have no effect on the quantity of emissions from an 
emissions unit, or 

3.3.4 Allows for the change of ownership or operational control of a source 
where the APCO determines that no other change is necessary. 

3.4 Affected Pollutants:  those pollutants for which an Ambient Air Quality Standard 
has been established by the EPA or by the California Air Resources Board, 
(ARB), and the precursors to such pollutants, and those pollutants regulated by 
the EPA under the Federal Clean Air Act or by the ARB under the Health and 
Safety Code including, but not limited to, VOC, NOx, SOx, PM2.5, PM10, CO, 
and those pollutants which the EPA, after due process, or the ARB or the APCO, 
after public hearing, determine may have a significant adverse effect on the 
environment, the public health, or the public welfare. 

3.5 Agricultural Source:  equipment or operations that emit air contaminants and that 
are used in the production of crops or the raising of fowl or animals. 

3.6 Air Quality Improvement Deduction:  a 10 percent discount factor applied to 
Actual Emission Reductions (AER) before the AER is eligible for banking. 
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3.7 Ambient Air Quality Standards:  include State and National Ambient Air Quality 
Standards.  (In the inclusion of this rule in the State Implementation Plan, all 
references in this rule to Ambient Air Quality Standards shall be interpreted as 
National Ambient Air Quality Standards.) 

3.8 Baseline Emissions (BE): for a given pollutant, shall be equal to the sum of: 

3.8.1 The pre-project Potential to Emit for: 

3.8.1.1 Any emissions unit located at a non-Major Source,  

3.8.1.2 Any Highly-Utilized Emissions Unit, located at a Major Source, 
provided that if the unit has a Specific Limiting Condition (SLC), 
all units combined under the SLC have an average combined 
annual Actual Emissions during the two consecutive years 
immediately prior to filing of an application for an Authority to 
Construct equal to or greater than 80% of the units’ pre-project 
SLC limit,  

3.8.1.3 Any Fully-Offset Emissions Unit, located at a Major Source, 
provided that if the unit has a SLC, all units under the SLC also 
qualify as Fully Offset Emissions Units, or 

3.8.1.4 Any Clean Emissions Unit, located at a Major Source, provided 
that if the unit has a SLC, all units under the SLC also qualify as 
Clean Emissions Units.  

3.8.2 The Historic Actual Emissions (HAE) for emissions units not specified in 
Section 3.8.1. 

3.9 Baseline Period:  a period of time equal to either   

3.9.1 the two consecutive years of operation immediately prior to the submission 
date of the Complete Application; or  

3.9.2 at least two consecutive years within the five years immediately prior to 
the submission date of the Complete Application if determined by the 
APCO as more representative of normal source operation; or   

3.9.3 a shorter period of at least one year if the emissions unit has not been in 
operation for two years and this represents the full operational history of 
the emissions unit, including any replacement units; or  

3.9.4 zero years if an emissions unit has been in operation for less than one year 
(only for use when calculating AER). 
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3.10 Best Available Control Technology (BACT): is the most stringent emission 
limitation or control technique of the following: 

3.10.1 Achieved in practice for such category and class of source;  

3.10.2 Contained in any State Implementation Plan approved by the 
Environmental Protection Agency for such category and class of source.  
A specific limitation or control technique shall not apply if the owner of 
the proposed emissions unit demonstrates to the satisfaction of the 
APCO that such a limitation or control technique is not presently 
achievable; or 

3.10.3 Contained in an applicable federal New Source Performance Standard; 
or 

3.10.4 Any other emission limitation or control technique, including process 
and equipment changes of basic or control equipment, found by the 
APCO to be cost effective and technologically feasible for such class or 
category of sources or for a specific source. 

3.11 Biomass-fired power facility:  a facility generating electrical power and fueled 
exclusively on biomass fuels consisting of at least 90% of one or more of the 
following constituents:  alfalfa, barley, bean straw, corn, oats, wheat, orchard and 
vineyard pruning, and forest residues.  Grape stems, grape pumice, almond and 
walnut shells, construction wood waste, urban wood waste, and lawn trimmings 
are not considered biomass fuels.  

3.12 Cargo Carriers:  trains dedicated to a specific Stationary Source and vessel 
dockside activities as defined in 45 Federal Register 52696 (August 7, 1980) for 
vessels dedicated to a specific Stationary Source.  Motor vehicles, as defined by 
the Vehicle Code of the State of California, are not considered Cargo Carriers. 

3.13 Clean Emissions Unit:  for a given pollutant, an emissions unit that meets one of 
the following criteria: 

3.13.1 The unit is equipped with an emissions control technology with a 
minimum control efficiency of at least 95% (or at least 85% for lean-
burn, internal combustion engines); or 

3.13.2 The unit is equipped with emission control technology that meets the 
requirements for achieved-in-practice BACT as accepted by the APCO 
during the five years immediately prior to the submission of the 
complete application. 

3.14 Complete Application:  an application for an Emission Reduction Credit or an 
Authority to Construct for a new or modified emissions unit which has been 
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evaluated and found to include all information necessary to determine compliance 
with applicable rules and requirements. 

3.15 Contiguous or Adjacent Property:  a property consisting of two or more parcels of 
land with a common point or boundary, or separated solely by a public roadway 
or other public right-of-way. 

3.16 Daily Emissions Limitation (DEL):  one or more permit conditions which restrict 
a unit's maximum daily emissions, to a level at or below the emissions associated 
with the maximum design capacity.  A daily emissions limitation must be: 

3.16.1 Contained in the latest Authority to Construct and contained in or 
enforceable by the latest Permit to Operate for the emissions unit; and 

3.16.2 Enforceable, in a practical manner, on a daily basis.   

3.17 Emissions Unit:  an identifiable operation or piece of process equipment such as a 
source operation which emits, may emit, or results in the emissions of any 
affected pollutant directly or as fugitive emissions. 

3.18 Federal Major Modification:  same as “Major Modification” as defined in 40 
CFR 51.165 and part D of Title I of the CAA.  SB 288 Major Modifications are 
not federal major modifications if they meet the criteria of one of the following 
exclusions: 

3.18.1 Less-Than-Significant Emissions Increase Exclusion:  An emissions 
increase for the project, or a net emissions increase for the project (as 
determined pursuant to 40 CFR 51.165 (a)(2)(ii)(B) through (D), and 
(F)), that is not significant for a given regulated NSR pollutant, as 
defined in 40 CFR 51.165, is not a federal major modification for that 
pollutant.   

3.18.1.1 To determine the post-project projected actual emissions from 
existing units, the provisions of 40 CFR 51.165 (a)(1)(xxviii) 
shall be used.   

 
3.18.1.2 To determine the pre-project baseline actual emissions, the 

provisions of 40 CFR 51.165 (a)(1)(xxxv)(A) through (D) 
shall be used. 

3.18.1.3 If the project is determined not to be a federal major 
modification pursuant to the provisions of 40 CFR 51.165 
(a)(2)(ii)(B), but there is a reasonable possibility that the 
project may result in a significant emissions increase, the 
owner or operator shall comply with all of the provisions of 
40 CFR 51.165 (a)(6) and (a)(7). 
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3.18.1.4 Emissions increases calculated pursuant to this section are 
significant if they exceed the significance thresholds specified 
in Table 3-1 of this rule. 

Table 3-1, Significance Thresholds 

POLLUTANT THRESHOLD (POUNDS PER YEAR) 
VOC 0  
NOx 0  

20,000 of direct PM2.5 emissions or 
80,000 of sulfur dioxide emissions or 

 
PM2.5 

80,000 of nitrogen oxide emissions 
PM10 30,000 
SOx 80,000 

 
3.18.2 Plantwide Applicability Limit (PAL) Exclusion: An SB 288 major 

modification that does not cause facility-wide emissions to exceed a pre-
established PAL, as defined in 40 CFR 51.165 (f)(2)(v), for the 
respective pollutant, is not a federal major modification for that 
pollutant.  PAL exclusions shall not be allowed for either NOx or VOC 
pollutants. 

3.18.2.1 For the purposes of this exclusion, a PAL must be 
established by a permitting action prior to the SB 288 major 
modification permitting action. 

3.18.2.2 All PALs shall be established according to the provisions of 
40 CFR 51.165 (f)(1) through (15). 

3.18.2.3 All PALs shall comply with the requirements under 40 CFR 
51.165 (f)(1) through (15) to either maintain, renew or retire 
the PAL. 

3.19 Fugitive Emissions:  emissions that could not reasonably pass through a vent, 
chimney, stack, or other functionally equivalent opening.  Emissions that are not 
vented through a stack but can reasonably be captured and vented through a stack 
are not considered Fugitive.  Fugitive emissions shall be included in all 
calculations, except as provided for in Section 3.24 and as allowed in the 
applicable 40 CFR Part 51.165. 

3.20 Fully Offset Emissions Unit:  for a given pollutant, an emissions unit for which 

3.20.1 Offsets have been provided for the unit’s full potential to emit; or 

3.20.2 Offsets have been provided for the entire stationary source’s potential to 
emit in excess of the offset trigger level; or 
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3.20.3 Offsets have previously been provided for the stationary source’s NSR 
balance as calculated pursuant to the NSR rule in effect at the time of the 
offset action, and the emissions unit was installed after the County 
baseline date as indicated below: 

    Table 3-2, County Baseline Dates 

COUNTY BASELINE DATE 
San Joaquin County May 29, 1979 
Stanislaus County June 19, 1979 

Merced, Madera, or Kings County May 21, 1979 
Fresno County Oil Fields September 20, 1983 

Fresno County all other sources January 1, 1977 
Tulare County June 26, 1979 

September 12, 1979 
Kern County 

Heavy Oil Production 
June 22, 1987 for heavy oil production operations 

with negative cumulative net emissions change as of 
June 22, 1987 

Kern County all other sources December 28, 1976 
 

3.21 Heavy Oil:  crude oil having an American Petroleum Institute gravity of 20 
degrees or less as determined by test method ASTM 287-82. 

3.22 Highly Utilized Emissions Unit:  for a given pollutant, an emissions unit for 
which the average annual Actual Emissions during the two consecutive years 
immediately prior to filing of an application for an Authority to Construct were 
equal to or greater than 80% of the unit’s pre-project Potential to Emit.  The unit 
must have been in operation for at least two years and, during that entire period, 
the unit must have complied with all applicable emission limits and performance 
standards. 

3.23 Historical Actual Emissions (HAE): Actual Emissions occurring during the 
Baseline Period, after discounting for: 

3.23.1 Any emissions reductions required or encumbered by any laws, rules, 
regulations, agreements, orders, or permits; and 

3.23.2 Any emissions reductions attributed to a control measure noticed for 
workshop, or proposed or contained in a State Implementation Plan, and 

3.23.3 Any emissions reductions proposed in the District air quality plan for 
attaining the annual reductions required by the California Clean Air Act, 
and 
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3.23.4 Any Actual Emissions in excess of those required or encumbered by any 
laws, rules, regulations, orders, or permits.  For units covered by a 
Specific Limiting Condition (SLC), the total overall HAE for all units 
covered by SLC must be discounted for any emissions in excess of that 
allowed by the SLC. 

 
3.24 Major Source:  for each pollutant, a Stationary Source with post-project emissions 

or a post-project Stationary Source Potential to Emit (SSPE2), equal to or 
exceeding one or more of the following threshold values.   

3.24.1 For determining major source status, fugitives shall only be included for 
calculating the air pollutant post-project emissions or SSPE2 if the 
source is included in the list of source categories identified in the major 
source definition in 40 CFR Part 70.2, or when determining if a 
stationary source is a major air toxics source as defined in Rule 2520.   

   Table 3-3, Major Source Emission Thresholds 

POLLUTANT THRESHOLD (POUNDS PER YEAR) 
VOC 20,000  
NOx 20,000  
CO 200,000 

PM2.5 200,000 
PM10 140,000 
SOx 140,000 

 
3.24.2 For the purpose of determining major source status, the SSPE2 shall not 

include the quantity of emission reduction credits (ERC) which have 
been banked since September 19, 1991 for Actual Emissions Reductions 
that have occurred at the source, and which have not been used on-site.  
This ERC quantity includes all ERC held as certificates and all emission 
reduction credits that have been sold or transferred. 

3.25 Modification: 

3.25.1 An action including at least one of the following items: 

3.25.1.1 Any change in hours of operation, production rate, or method 
of operation of an existing emissions unit, which would 
necessitate a change in permit conditions. 

3.25.1.2 Any structural change or addition to an existing emissions 
unit which would necessitate a change in permit conditions.  
Routine replacement shall not be considered to be a structural 
change. 
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3.25.1.3 An increase in emissions from an emissions unit caused by a 
modification of the Stationary Source when the emissions unit 
is not subject to a daily emissions limitation. 

3.25.1.4 Addition of any new emissions unit which is subject to 
District permitting requirements. 

3.25.1.5 A change in a permit term or condition proposed by an 
applicant to obtain an exemption from an applicable 
requirement to which the source would otherwise be subject. 

3.25.2 A reconstructed Stationary Source shall be treated as a new Stationary 
Source and not as a modification. 

3.25.3 Unless previously limited by a permit condition, the following shall not 
be considered a modification: 

3.25.3.1 A change in ownership of an existing emissions unit with 
valid Permit to Operate provided that the APCO determines 
that all applicable offset provisions required by the Permit to 
Operate will be met;  

3.25.3.2 A change in ownership of an entire existing Stationary 
Source with a valid Permit to Operate; 

3.25.3.3 A change which consists solely of a transfer of location of an 
emissions unit within a Stationary Source; or 

3.25.3.4 Routine replacement of a whole or partial emissions unit 
where the replacement part is the same as the original 
emissions unit in all respects except for the serial number. 

3.26 Offsets: emission reductions recognized by the APCO in the form of Emission 
Reduction Credits that are issued in accordance with the provisions of Rule 2301 
(Emission Reduction Credit Banking), or other Actual Emissions Reductions that 
may be used to mitigate an emission increase as part of the same Stationary 
Source Project in accordance with the provisions of this rule. 

3.27 Potential to Emit:  the maximum capacity of an emissions unit to emit a pollutant 
under its physical and operational design.  Any physical or operational limitation 
on the capacity of the source to emit a pollutant, including pollution control 
equipment and restrictions in hours of operation or on the type or amount of 
material combusted, stored, or processed, shall be treated as part of its design 
only if the limitation or the effect it would have on emissions is incorporated into 
the applicable permit as an enforceable permit condition. 
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3.28 PM2.5:  particulate matter with an aerodynamic diameter smaller than or equal to 
a nominal 2.5 microns. 

3.29 PM10:  particulate matter with an aerodynamic diameter smaller than or equal to 
a nominal ten microns, as defined in District Rule 1020, Definitions. 

3.30 Pre-baseline ERCs:  Emission Reduction Credits that were banked prior to the 
baseline year for a given District-adopted and EPA-approved Attainment Plan. 

3.31 Precursor:  a directly emitted air contaminant that, when released into the 
atmosphere, forms or causes to be formed or contributes to the formation of a 
secondary air contaminant for which an Ambient Air Quality Standard has been 
adopted, or whose presence in the atmosphere will contribute to the violation of 
one or more Ambient Air Quality Standards.  The following precursor-secondary 
air contaminant relationships shall be used for the purposes of this rule: 

Table 3-4, Precursors 

PRECURSOR SECONDARY AIR 
CONTAMINANT 

Volatile Organic Compounds 
a.  Photochemical oxidants (Ozone) 
b.  The organic fraction of PM10 

Nitrogen Oxides 

a.  Nitrogen Dioxide 
b.  The nitrate fraction of PM2.5 
c.  The nitrate fraction of PM10 
d.  Photochemical oxidants (Ozone) 

Sulfur Oxides 

a.  Sulfur dioxide 
b.  Sulfates 
c.  The sulfate fraction of PM2.5 
d.  The sulfate fraction of PM10 

 
3.32 Quarter:  for a non-Seasonal Source, this is defined as a calendar quarter.  For a 

Seasonal Source, a quarter is defined as the entire operating season. 

3.33 Reasonable Further Progress:  as defined by the federal Clean Air Act, Section 
182(c)(2)(b). 

3.34 Reconstructed Source:  any Stationary Source undergoing reconstruction where 
the fixed capital cost of the new components exceeds 50% of the fixed capital cost 
of a comparable, entirely new Stationary Source.  Fixed capital cost is the capital 
needed to provide depreciable components. Reconstructed Source cost shall 
include only the cost of all emission-producing equipment and associated integral 
activities at the stationary source.  A reconstructed Stationary Source shall be 
considered a new Stationary Source and not as a modification of an existing 
Stationary Source. 
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3.35 Routine Replacement:  routine replacement in whole or in part of any article, 
machine, equipment, or other contrivance with a valid District Permit To Operate 
provided that all of the following conditions are met: 

3.35.1 There is no increase in permitted emissions from the replacement unit(s). 

3.35.2 There is no increase in design capacity, unless an old part is no longer 
available in which case the replacement can result in a design capacity 
increase of up to 10%.  No change to the permitted throughput or 
emissions is authorized due to a change in design capacity as part of 
routine replacement.  Such changes shall require application for permit 
modification. 

3.35.2.1 Permitted throughputs are throughput limits upon which 
emission calculations are, or could be, based. 

3.35.2.2 If there are no throughput limiting conditions, permitted 
throughput shall be a throughput rate which affects 
emissions. 

3.35.3 The replacement equipment performs the same function as the 
equipment being replaced. 

3.35.4 The replacement does not constitute a Reconstructed Source (as defined 
by this rule) or Reconstruction (as defined by any applicable New 
Source Performance Standard).  Reconstructed Source cost shall include 
only the cost of all emission-producing equipment and associated integral 
activities at the stationary source. 

3.35.5 When the entire emissions unit is replaced as a routine replacement 
action, the emissions unit shall either have been addressed by a BARCT 
rule or shall be equipped with a control device capable of at least 85% 
emission control. 

3.36 SB 288 Major Modification:  as defined in 40 CFR Part 51.165 (as in effect on 
December 19, 2002) and part D of Title I of the CAA (as in effect on December 
19, 2002).  For the purposes of this definition, the SB 288 major modification 
thresholds for existing major sources are listed as follows: 

 
Table 3-5, SB 288 Major Modification Thresholds 

POLLUTANT THRESHOLD (POUNDS PER YEAR) 
VOC 50,000 
NOx 50,000 

PM10 30,000 
SOx 80,000 
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3.37 Seasonal Source:  any Stationary Source with more than 90% of its annual 

emissions occurring within a consecutive 120-day period. 

3.38 Specific Limiting Condition (SLC):  permit terms or conditions, which can be 
enforced in a practical manner, contained in Authorities to Construct and Permits 
to Operate and established pursuant to New Source Review provisions that restrict 
the total overall permitted emissions from two or more emissions units. 

3.39 Stationary Source:  any building, structure, facility, or installation which emits or 
may emit any affected pollutant directly or as a fugitive emission.  Building, 
structure, facility or installation includes all pollutant emitting activities including 
emissions units which: 

3.39.1 Are under the same or common ownership or operation, or which are 
owned or operated by entities which are under common control; and 

3.39.2 Belong to the same industrial grouping either by virtue of falling within 
the same two-digit standard industrial classification code or by virtue of 
being part of a common industrial process, manufacturing process, or 
connected process involving a common raw material; and 

3.39.3 Are located on one or more contiguous or adjacent properties; or  

3.39.4 Are located on one or more properties wholly within either the Western 
Kern County Oil Fields or the Central Kern County Oil Fields or Fresno 
County Oil Fields and are used for the production of light oil, heavy oil 
or gas.  Notwithstanding the provisions of this definition, light oil 
production, heavy oil production, and gas production shall constitute 
separate Stationary Sources. 

3.40 Stationary Source Project:  a single permitting action involving the modification, 
addition or shutdown of one or more emissions units.  If any increase in emissions 
from a new or modified emissions unit is permitted based on emission reductions 
from one or more emissions units included in the stationary source project, the 
following condition must also be met: 

3.40.1 The modification or shutdown resulting in the necessary emission 
reductions shall occur not later than the date of initial operation of the 
new or modified emissions unit.  If the new or modified emissions unit 
is, in whole or in part, a replacement for an existing emissions unit at 
the same stationary source, the APCO may allow a maximum of 90 days 
as a start up period for simultaneous operation of the existing emissions 
unit and the replacement emissions unit. 
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3.41 Temporary Replacement Emissions Unit (TREU):  an emissions unit which is at a 
Stationary Source for less than 180 days in any twelve month period and replaces 
an existing emissions unit which is shutdown for maintenance or repair.   

3.41.1 The Potential to Emit from a TREU must not exceed the Potential to 
Emit from the existing emissions unit. 

3.41.2 If a TREU is used to replace a TREU, the combined time at the 
Stationary Source for the two TREU shall not exceed a total of 180 days 
in any twelve-month period. 

3.41.3 An emissions unit not removed from the Stationary Source within 180 
days is not a TREU. 

4.0 Source Requirements 

4.1 Best Available Control Technology (BACT):  BACT requirements shall be 
triggered on a pollutant-by-pollutant basis and on an emissions unit-by-emissions 
unit basis.  Unless exempted pursuant to Section 4.2, BACT shall be required for 
the following actions: 

4.1.1 Any new emissions unit or relocation from one Stationary Source to 
another of an existing emissions unit with a Potential to Emit exceeding 
2.0 pounds in any one day;  

4.1.2 Modifications to an existing emissions unit with a valid Permit to 
Operate resulting in an Adjusted Increase in Permitted Emissions (AIPE) 
exceeding 2.0 pounds in any one day; 

4.1.3 Any new or modified emissions unit, in a stationary source project, 
which results in an SB 288 Major Modification or a Federal Major 
Modification, as defined in this rule. 

4.2 BACT Exemptions:  BACT shall not be required for the following:   

4.2.1 CO emissions from a new or modified emissions unit at a Stationary 
Source with a post project Stationary Source Potential to Emit (SSPE2) of 
less than 200,000 pounds CO per year; 

4.2.2 Cargo Carriers; 

4.2.3 For existing facilities, the installation or modification of an emission 
control technique performed solely for the purpose of compliance with the 
requirements of District, State or Federal air pollution control laws, 
regulations, or orders, as approved by the APCO, shall be exempt from 
Best Available Control Technology for all air pollutants, provided all of 
the following conditions are met: 
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4.2.3.1 There shall be no increase in the physical or operational design 
of the existing facility, except for those changes to the design 
needed for the installation or modification of the emission 
control technique itself; 

4.2.3.2 There shall be no increase in the permitted rating or permitted 
operating schedule of the permitted unit; 

4.2.3.3 There shall be no increase in emissions from the stationary 
source that will cause or contribute to any violation of a 
National Ambient Air Quality Standard, Prevention of 
Significant Deterioration increment, or Air Quality Related 
Value in Class I areas; and 

4.2.3.4 The project shall not result in an increase in permitted 
emissions or potential to emit of more than 25 tons per year of 
NOx, or 25 tons per year of VOC, or 15 tons per year of SOx, 
or 15 tons per year of PM-10, or 50 tons per year of CO. 

4.2.3.5 The project shall not constitute a federal major modification. 

4.2.4 New emissions unit or modification of an existing emissions unit for 
voluntary reduction in emissions, for the sole purpose of generating 
emission reduction credits.  This exemption applies only to the pollutant 
for which emission reduction credits are obtained.  BACT may be 
required for other affected pollutants; 

4.2.5 Temporary Replacement Emissions Units; 

4.2.6 Routine Replacement; or  

4.2.7 Transfer of location of emissions units within the same stationary source. 

4.3 Adjusted Increase in Permitted Emissions (AIPE) Calculations: Adjusted Increase 
in Permitted Emissions shall be calculated as  

 

  AIPE   =   PE2 - HAPE 
Where: 

 AIPE = Adjusted Increase in Permitted Emissions, pounds per day 
 PE2  =  the emissions units post project Potential to Emit, pounds per day 
 HAPE = the emissions unit’s Historically Adjusted Potential to Emit, pounds 

per day 
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4.4 Historically Adjusted Potential to Emit (HAPE) Calculations:  Historically 
Adjusted Potential to Emit shall be calculated as 

 

     HAPE   =   PE1  x  (EF2 / EF1) 
Where: 
PE1 = The emissions unit’s Potential to Emit prior to modification or relocation 
EF2 = The emissions unit’s permitted emission factor for the pollutant after 

modification or relocation.  If EF2 is greater than EF1 then EF2/EF1 shall 
be set to 1. 

EF1 = The emissions unit’s permitted emission factor for the pollutant before the 
modification or relocation 

 
4.5 Emission Offset Requirements:   

4.5.1 If emission offset requirements are triggered pursuant to Section 4.5.3, 
emission offsets shall be provided for net emissions increases resulting 
from a project.  Offset quantities shall be calculated pursuant to Section 
4.7. 

4.5.2 For Stationary Sources with a quarterly Potential to Emit which remain 
constant throughout the year, the amount shall be calculated in pounds per 
year.  For Stationary Sources with quarterly Potential to Emit that is not 
constant throughout the year, and for Seasonal Sources the amount shall 
be calculated in pounds per quarter. 

4.5.3 Offset requirements shall be triggered on a pollutant-by-pollutant basis.  
Unless exempted pursuant to Section 4.6, offsets shall be required if the 
post-project Stationary Source Potential to Emit (SSPE2) equals or 
exceeds the following offset threshold levels: 

   Table 4-1, Emissions Offset Threshold Levels 

POLLUTANT SSPE2 (POUNDS /YEAR) 
VOC 20,000 
NOx 20,000 

CO (non-attainment areas) 30,000 
CO (attainment areas) 200,000 

SOx 54,750 
PM10 29,200 

4.5.4 Offsets shall be required for PM2.5 and PM2.5 precursor emission 
increases for such increases that constitute new major sources or federal 
major modifications. 

4.6 Emission Offset Exemptions:  Emission offsets shall not be required for the 
following: 
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4.6.1 Increases in carbon monoxide in attainment areas if the applicant 
demonstrates to the satisfaction of the APCO, that the Ambient Air 
Quality Standards are not violated in the areas to be affected, and such 
emissions will be consistent with Reasonable Further Progress, and will 
not cause or contribute to a violation of Ambient Air Quality Standards; 

4.6.2 Emergency equipment that is used exclusively as emergency standby 
equipment for electric power generation or any other emergency 
equipment as approved by the APCO that does not operate more than 200 
hours per year for non-emergency purposes and is not used pursuant to 
voluntary arrangements with a power supplier to curtail power.  
Equipment exempted by this section shall maintain a written record of 
hours of operation and shall have permit conditions limiting non-
emergency operation; 

4.6.3 Portable equipment which is registered as such in accordance with the 
provisions of Rule 2280 (Portable Equipment Registration) or the 
Statewide Portable Equipment Registration Program (California Code of 
Regulation Title 13, Article 5, Sections 2450-2465), or equipment 
registered in accordance with the provisions of Rule 2250 (Permit-Exempt 
Equipment Registration). 

4.6.4 On-site soil or groundwater decontamination performed by, under the 
jurisdiction of, or pursuant to the requirements of an authorized health 
officer, agricultural commissioner, fire protection officer, or other 
authorized government officers, provided emissions do not exceed 4,000 
pounds per year of any affected pollutant from all emissions units 
associated with decontamination project; 

4.6.5 Temporary Replacement Emissions Units. 

4.6.6 A transfer of location of an entire Stationary Source within the District, 
under the same owner and provided: 

4.6.6.1 The Potential to Emit of any affected pollutant will not be 
greater at the new location than at the previous location when all 
emissions units are operated at the same permitted conditions; 
and 

4.6.6.2 BACT is applied to all emissions units with a Potential to Emit 
exceeding 2.0 pounds per day; and  

4.6.6.3 The transferred Stationary Source is not added to an existing 
Stationary Source. 
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4.6.7 A transfer of location of an emissions unit from one Stationary Source to 
another within the District, under the same owner and provided: 

4.6.7.1 The Potential to Emit of any affected pollutant will not be 
greater at the new location than at the previous location when all 
emissions units are operated at the same permitted conditions, 
and 

4.6.7.2 The offsets that would be otherwise required for the unit at the 
new location have been provided for the emissions unit 
previously.  

4.6.8 For existing facilities, the installation or modification of an emission 
control technique performed solely for the purpose of compliance with the 
requirements of District, State or Federal air pollution control laws, 
regulations, or orders, as approved by the APCO, shall be exempt from 
offset requirements for all air pollutants provided all of the following 
conditions are met: 

4.6.8.1 There shall be no increase in the physical or operational design 
of the existing facility, except for those changes to the design 
needed for the installation or modification of the emission 
control technique itself; 

4.6.8.2 There shall be no increase in the permitted rating or permitted 
operating schedule of the permitted unit; 

4.6.8.3 There shall be no increase in emissions from the stationary 
source that will cause or contribute to any violation of a 
National Ambient Air Quality Standard, Prevention of 
Significant Deterioration increment, or Air Quality Related 
Value in Class I areas; and 

4.6.8.4 The project shall not result in an increase in permitted emissions 
or potential to emit of more than 25 tons per year of NOx, or 25 
tons per year of VOC, or 15 tons per year of SOx, or 15 tons 
per year of PM-10, or 50 tons per year of CO. 

4.6.9  Agricultural Sources, for criteria pollutants for that source if emissions 
reductions from that source would not meet the criteria for real, 
permanent, quantifiable, and enforceable emission reductions. 

 
4.6.9.1    In no case shall the offset exemption in section 4.6.9 apply to an 

agricultural source that is also a major stationary source for the 
pollutant for which the offset exemption is sought. 
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4.7 Emission Offset Quantity Calculations: 
 

4.7.1 For pollutants with a pre-project Stationary Source Potential to Emit 
(SSPE1) greater than the emission offset threshold levels, emission offsets 
shall be provided for: 

4.7.1.1 All increases in Stationary Source emissions, calculated as the 
sum of differences between the post-project Potential to Emit 
(PE2) and the Baseline Emissions (BE) of all new and modified 
emissions units, plus 

4.7.1.2 All increases in Cargo Carrier emissions. 

4.7.2 For pollutants with a pre-project Stationary Source Potential to Emit 
(SSPE1) less than or equal to the offset threshold levels, emission offsets 
shall be provided for: 

4.7.2.1 All increases in Stationary Source emissions above the offset 
trigger levels, calculated as the difference between the SSPE2 
and the offset trigger level, plus 

4.7.2.2 All increases in Cargo Carrier emissions. 

4.7.3 The quantity of offsets calculated pursuant to Sections 4.7.1 and 4.7.2 
shall be multiplied by the appropriate Distance Offset Ratio to determine 
the final quantity of offsets required. 

4.7.4 PM10 Emissions:  In determining the quantity of required PM10 offsets, 
the Total Suspended Particulate Matter (TSP) emissions for which full 
offsets have been previously provided shall not be recalculated as PM10. 

4.8 Distance Offset Ratio:  For offset calculations, the distance offset ratio shall be as 
shown below:  

 
4.8.1 For NOx and VOC offsets for new major sources and federal major 

modifications, the distance offset ratio shall be 1.5; 
 
4.8.2 For PM2.5 and PM2.5 precursor offsets for new major sources and 

federal major modifications, the offset ratio shall be 1.0; 
 
4.8.3 The requirements of section 4.8.1 shall not apply if the District 

demonstrates to the satisfaction of the federal Environmental Protection 
Agency that all major sources of NOx and VOC in the District are 
equipped with federal BACT, as defined in CAA Section 169(3).  After 
EPA approval of such a demonstration, the standard distance offset ratios 
listed in Table 4-2 shall apply for new major sources and federal major 
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modifications, except that where the original location of the offsets is at 
the same stationary source as the new or modified emissions unit, the 
distance offset ratio shall be 1.2. 

 
4.8.4 For all other projects not specified above, the standard distance offset ratio 

shall be as shown in Table 4-2: 
 

Table 4-2, Standard Distance Offset Ratio 

ORIGINAL LOCATION OF EMISSION OFFSETS OFFSET RATIO 
at the same Stationary Source as the new or modified 

emissions unit 
1.0 

 

within 15 miles of the new or modified emissions unit’s 
Stationary Source 

1.2  for Non-Major Sources 
1.3  for Major Sources 

15 miles or more from the new or modified emissions 
unit’s Stationary Source 

1.5 

 
4.9 Pre-project Stationary Source Potential to Emit (SSPE1) shall be calculated as the 

sum of the following: 

4.9.1 The Potential to Emit from all units with valid Authorities to Construct 
(ATC) or Permits to Operate (PTO) at the Stationary Source. 

4.9.1.1 For a unit with both a valid ATC and a PTO or a unit with 
multiple valid ATC, use the ATC or PTO with the highest 
potential emissions. 

4.9.1.2 For units subject to an SLC, the Potential to Emit shall be based 
on the overall Potential to Emit limit for all units covered by the 
SLC and not the sum of the individual Potential to Emit of each 
emissions unit. 

4.9.2 The quantity of emission reduction credits (ERC) which have been banked 
since September 19, 1991 for Actual Emissions Reductions that have 
occurred at the source, and which have not been used on-site.  This 
quantity includes all ERC held as certificates and all emission reduction 
credits that have been sold or transferred.  Reductions shall be added to 
the SSPE1 as positive values. 

4.10 Post-project Stationary Source Potential to Emit (SSPE2) shall be calculated, on a 
pollutant-by-pollutant basis, as the sum of the following: 

4.10.1 The Potential to Emit from all units with valid Authorities to Construct 
or Permits to Operate at the Stationary Source, except for emissions 
units proposed to be shutdown as part of a Stationary Source Project.  

SJVAPCD 2201 - 19  4/21/11 



  

4.10.1.1 The Potential to Emit of the post-project Authority to 
Construct will be used for new or modified units, provided 
that the ATC will include new conditions canceling the 
existing ATC or PTO for those units, otherwise use the ATC 
or PTO with the highest potential emissions. 

4.10.1.2 For units subject to an SLC, the Potential to Emit shall be 
based on the overall Potential to Emit limit for all units 
covered by the SLC and not the sum of the individual 
Potential to Emit of each emissions unit. 

4.10.2 The quantity of emission reduction credits (ERC) which have been 
banked since September 19, 1991 for Actual Emissions Reductions that 
have occurred at the source, and which have not been used on-site.  This 
quantity includes all ERC held as certificates and all emission reduction 
credits that have been sold or transferred.  Reductions shall be added to 
the SSPE2 as positive values. 

4.11 Calculations involving PM10 emissions 

4.11.1 For existing Stationary Sources for which particulate matter emissions 
have been calculated as Total Suspended Particulate (TSP), the PM10 
emissions shall be recalculated from TSP values using PM10 emission 
factors or speciation data.  

4.11.2 In the absence of PM10 emissions factors or speciation data, assume 
50% of the total suspended particulates is PM10. 

4.11.3 If the applicant has previously provided full offsets for total suspended 
particulate matter emissions, those total suspended particulate matter 
emissions need not be recalculated as PM10, for the purpose of 
determining the quantity of offsets. 

4.12 Actual Emissions Reductions (AER) Calculations:  Actual Emissions Reductions 
shall be calculated, on a pollutant-by-pollutant basis, as follows: 

  

AER = HAE - PE2 
Where: 
HAE = Historic Actual Emissions 
PE2 = Post-project Potential to Emit 

4.12.1 Prior to banking, AER shall be discounted by 10 percent (10%) for Air 
Quality Improvement Deduction, and shall comply with all applicable 
provisions of Rule 2301 (Emission Reduction Credit Banking). 
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4.13 Additional Offset Requirements:  Offsets obtained subject to this rule shall comply 
with the following provisions: 

4.13.1 Major Source shutdowns or permanent curtailments in production or 
operating hours of a Major Source may not be used as offsets for 
emissions from a Major Source, a Federal Major Modification, or an SB 
288 Major Modification, unless the ERC, or the emissions from which 
the ERC are derived, has been included in an EPA-approved attainment 
plan. 

4.13.2 Offsets from another district may be used only if the source of the 
offsets is within 50 miles of the proposed emissions increases and the 
APCO has reviewed the permit conditions issued by the district in which 
the proposed offsets are obtained and certifies that such offsets meet the 
requirements of this rule and CH&SC Section 40709.6. 

4.13.3 Interpollutant offsets: 

4.13.3.1  Interpollutant offsets may be approved by the APCO on a 
case-by-case basis, provided that the applicant demonstrates 
to the satisfaction of the APCO, that the emission increases 
from the new or modified source will not cause or contribute 
to a violation of an Ambient Air Quality Standard.  In such 
cases, the APCO shall, based on an air quality analysis, 
impose offset ratios equal to or greater than the requirements 
of this rule. 

4.13.3.1.1 In no case shall exempt compounds or the other 
compounds excluded from the definition of VOC 
be used as offsets for VOC. 

4.13.3.1.2 Interpollutant offsets between PM10 and PM10 
precursors may be allowed. 

4.13.3.1.3 PM10 emissions shall not be allowed to offset 
NOx or reactive organic compound emissions in 
ozone nonattainment areas, nor be allowed to 
offset SO2 emissions in sulfate nonattainment 
areas. 

4.13.3.1.4 Interpollutant offsets between NOx and VOC may 
be allowed. 

4.13.3.2 Interpollutant offsets between PM2.5 and PM2.5 precursors 
are allowed at specific ratios as established by US EPA, or as 
approved into the State Implementation Plan by the US EPA. 
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4.13.4 Actual Emissions Reductions (AER) used as offsets must have occurred 
during the same calendar quarter as the emissions increases being offset 
except as allowed pursuant to Sections 4.13.6 through 4.13.9. 

4.13.5 AER used as offsets for a Seasonal Source must have occurred during 
the same time period as the proposed source will operate except as 
allowed pursuant to Sections 4.13.6 through 4.13.9. 

4.13.6 AER used as offsets for a biomass-fired power facility may have 
occurred during any quarter.   

4.13.7 AER for PM that occurred from October through March, inclusive, may 
be used to offset increases in PM during any period of the year.  

4.13.8 AER for NOx and VOC that occurred from April through November 
may be used to offset increases in NOx and VOC during any period of 
the year.  

4.13.9 AER for CO that occurred from November through February may be 
used to offset increases in CO during any period of the year.  

4.13.10 AER used as offsets for new and modified Major Sources must be 
obtained from an area: 

4.13.10.1 That has a nonattainment classification that is equal to or 
higher than the area in which the new or modified Major 
Source is located, and 

4.13.10.2 Where emissions contribute to a violation of a national 
Ambient Air Quality Standard in the area in which the new 
or modified Major Source is located.  

4.13.11 Offsets required as a condition of an Authority to Construct or a Permit 
to Operate shall commence not later than the date of initial operation of 
the new or modified emissions unit. 

4.13.11.1 If the new or modified emissions unit is, in whole or in part, 
a replacement for an existing emissions unit at the same 
stationary source, the APCO may allow a maximum of 90 
days as a start up period for simultaneous operation of the 
existing emissions unit and the replacement emissions unit. 

4.13.12 Nothing in this rule shall be construed as requiring ERC used as NSR 
offsets to be discounted at time of use, except for the additional offsets 
as required by Sections 4.8, 4.13.3, and as described in Section 7.0. 
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4.14 Ambient Air Quality Standards: 

4.14.1 Emissions from a new or modified Stationary Source shall not cause or 
make worse the violation of an Ambient Air Quality Standard.  In 
making this determination, the APCO shall take into account the 
increases in minor and secondary source emissions as well as the 
mitigation of emissions through offsets obtained pursuant to this rule.  
Modeling used for the purposes of this rule shall be consistent with the 
requirements contained in the most recent edition of EPA's "Guideline 
on Air Quality Models" unless the APCO finds such model is 
inappropriate for use.  After making such a finding, the APCO may 
designate an alternative model only after allowing for public comments 
and only with the concurrence of the ARB or the EPA. 

4.14.1.1 At the discretion of the APCO, a new or modified source 
which is not subject to the public noticing requirements of 
Section 5.4 shall be exempted from the requirements of 
Section 4.14.1. 

4.15 Additional Requirements for new Major Sources and Federal Major Modifications 

4.15.1 Alternative siting:  For those sources for which an analysis of alternative 
sites, sizes, and production processes is required under Section 173 of 
the Federal Clean Air Act, the applicant shall prepare an analysis 
functionally equivalent to the requirements of Division 13, Section 
21000 et. seq. of the Public Resources Code. 

4.15.2 Compliance by Other Owned, Operated, or Controlled Source:  The 
owner of a proposed new Major Source or federal major modification 
shall demonstrate to the satisfaction of the APCO that all major 
Stationary Sources owned or operated by such person (or by any entity 
controlling, controlled by, or under common control with such person) 
in California which are subject to emission limitations are in compliance 
or on a schedule for compliance with all applicable emission limitations 
and standards. 

5.0 Administrative Requirements 

The administrative requirements of Sections 5.1 through 5.7, inclusive, shall be applied 
to all applications for a new or modified emissions unit except for power plants proposed 
to be constructed in the District and for which a Notice of Intention (NOI) or Application 
for Certification (AFC) has been accepted by the California Energy Commission.  For 
such power plants, the administrative requirements of Section 5.8 shall apply. 
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5.1 Complete Application:  The APCO shall determine whether the application is 
complete not later than 30 days after receipt of the application, or after such 
longer time as both the applicant and the APCO may agree. 

 
5.1.1 If the APCO determines that the application is not complete, the applicant 

shall be notified in writing of the decision specifying the information 
required.  Upon receipt of any resubmittal of the application, a new 30-
day period to determine completeness shall begin. 

5.1.2 Completeness of an application or resubmitted application shall be 
evaluated on the basis of the information requirements set forth in the 
District Rules and Regulations as they exist on the date on which the 
application or resubmitted application is received. 

5.1.3 Upon determination that the application is complete, the APCO shall 
notify the applicant in writing. 

5.1.4 The APCO may, during the processing of the application, request an   
applicant to clarify, amplify, correct, or otherwise supplement the 
information submitted in the application. 

5.2 Preliminary Decision:  Following acceptance of an application as complete, the 
APCO shall perform the evaluations required to determine compliance with this 
rule and make a preliminary written decision as to whether an Authority to 
Construct should be approved, conditionally approved, or disapproved. 

5.2.1 The APCO shall deny any Authority to Construct if the APCO finds that 
the subject of the application would not comply with the standards set 
forth in this rule or any other District rule. 

5.2.2 The decision shall be supported by a succinct, written analysis. 

5.3 Final Action:  Within 180 days after acceptance of an application as complete, or 
within 180 days after the lead agency has approved the project under the 
California Environmental Quality Act, whichever occurs later, the APCO shall 
take final action on the application after considering all written comments. 

5.4 Public Notification and Publication Requirements:  The APCO shall provide 
public notification and publication for the following types of applications: 

5.4.1 New Major Sources, Federal Major Modifications, and SB 288 Major 
Modifications. 

5.4.2 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; 
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5.4.3 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;  

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

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

5.5 Public Notification and Publication Actions:  For the types of applications listed in 
Section 5.4, the APCO shall perform the following actions: 

5.5.1 Within ten (10) calendar days following the preliminary decision the 
APCO shall publish in at least one newspaper of general circulation in the 
District a notice stating the preliminary decision, noting how pertinent 
information can be obtained, and inviting written public comment for a 30 
day period following the date of publication. 

5.5.2 No later than the date of publication, the APCO shall transmit to the 
applicant its preliminary written decision, the analysis, and a copy of the 
notice submitted for publication.  

5.5.3 No later than the date of publication, the APCO shall transmit to the ARB 
and to any person who requests such information, its preliminary written 
decision, the analysis, and a copy of the notice submitted for publication.  
For new Major Sources, Federal Major Modifications, and SB 288 Major 
Modifications, the APCO shall also transmit the preliminary written 
decision and supporting documents to the EPA. 

5.5.4 No later than the time the notice of the preliminary decision is published, 
the APCO shall make available for public inspection at the District office 
the information submitted by the applicant and the analysis. 

5.5.5 The APCO shall provide written notice of the final action to the applicant, 
and the ARB, and shall publish such notice in a newspaper of general 
circulation, except that for an application not subject to Section 5.4, the 
APCO shall not be subject to this section.  In such a case, the applicant 
shall receive notification as provided in Rule 2040 (Applications).  For 
new Major Sources, Federal Major Modifications, and SB 288 Major 
Modifications, the APCO shall also transmit written notice of the final 
action to the EPA. 
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5.5.6 No later than the time of notice of final action is published, the APCO 
shall make available for public inspection at the District office a copy of 
the notice submitted for publication and all supporting documents. 

5.6 Authority to Construct (ATC) - General Conditions  

5.6.1 An ATC shall not be issued unless the new or modified source complies 
with the provisions of this rule and all other applicable District Rules and 
Regulations. 

5.6.2 An ATC shall require that the new or modified source be built according 
to the specifications and plans contained in the application. 

5.6.3 An ATC shall include all those conditions which the APCO deems 
necessary to assure construction and operation in the manner assumed in 
making the analysis to determine compliance with this rule. 

5.6.4 An ATC shall include all those conditions relating to the satisfaction of the 
offset requirements of this rule. 

5.6.5 An ATC issued for an emissions unit that relies on reduction in emissions 
from other units included in the Stationary Source Project, must include a 
condition that requires initiating and completing construction on those 
units that provide the reduction prior to commencing operation of the unit 
with increase in emissions. 

5.6.5.1 If the new or modified emissions unit is, in whole or in part, a 
replacement for an existing emissions unit at the same stationary 
source, the APCO may allow a maximum of 90 days as a start 
up period for simultaneous operation of the existing emissions 
unit and the replacement emissions unit. 

5.7 Permit to Operate (PTO) - General Conditions 

5.7.1 A PTO shall require that the new source or modification be operated in the 
manner assumed in making the analysis to determine compliance with this 
rule and as conditioned in the Authority to Construct. 

5.7.2 A PTO shall include daily emissions limitations and other enforceable 
conditions which reflect applicable emission limits including the offset 
requirements. 

5.7.3 The APCO shall determine if the applicant has complied with all the 
conditions in the ATC.  The APCO may allow conditions which have not 
been met at the time the PTO is issued to be incorporated into the Permit 
to Operate, provided that compliance with that condition is demonstrated 
by a specified date. 
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5.7.4 Any source which provides offsets shall be subject to enforceable permit 
conditions containing specific operational and emissions limitations, which 
ensure that the emissions reductions will be provided in accordance with 
the provisions of this rule and shall continue for the reasonably expected 
life of the proposed source.  Where the source of offsets is not subject to a 
permit, a written contract shall be required between the applicant and the 
owner of such source, which contract, by its terms, shall be enforceable 
by the APCO.  The permit and contract shall be submitted to the ARB to 
be forwarded to the EPA as part of the State Implementation Plan.  A 
violation of the emission limitation provisions of any such contract shall be 
chargeable to the applicant. 

5.7.5 Offsets required as a condition of an ATC or a PTO shall commence not 
later than the date of initial operation of the new or modified source, 

5.7.5.1 If a new or modified Stationary Source is, in whole or in part, a 
replacement for an existing Stationary Source on the same or 
contiguous property the APCO may allow a maximum of 90 days 
as a start up period for simultaneous operation of the existing 
Stationary Source and the new or replacement source. 

5.8 Power plants which will be licensed by the California Energy Commission:  The 
administrative requirements of this section shall be applied to all power plants 
proposed to be constructed in the District and for which a Notice of Intention 
(NOI) or Application for Certification (AFC) has been accepted by the California 
Energy Commission.  The APCO may apply for reimbursement of all costs 
incurred, including lost fees, in order to comply with the provisions of this 
section. 

5.8.1 Intent to Participate and Preliminary Report:  Within 14 days of receipt of 
a NOI, the APCO shall notify the ARB and the California Energy 
Commission of the APCO's intent to participate in the NOI proceeding.  If 
the APCO chooses to participate in the NOI proceeding, the APCO shall 
prepare and submit a report to the ARB and the California Energy 
Commission prior to the conclusion of the nonadjudicatory hearings 
specified in Section 25509.5 of the Public Resources Code.  The report 
shall include at least: 

5.8.1.1 A preliminary specific definition of BACT for the proposed 
facility. 

5.8.1.2 A preliminary discussion of whether there is substantial 
likelihood that the requirements of this rule and all other District 
rules can be satisfied by the proposed facility. 
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5.8.1.3 A preliminary list of conditions which the proposed facility must 
meet in order to comply with this rule or any other applicable 
District rules.  The preliminary determinations contained in the 
report shall be as specific as possible within the constraints of the 
information contained in the NOI. 

5.8.2 Equivalency of Application for Certification to Application for Authority 
to Construct:  The APCO shall consider an Application for Certification 
(AFC) to be equivalent to an application for an Authority to Construct, 
and subject, as such, to all definitions and requirements of this rule. 

5.8.3 Upon receipt of an AFC for a power plant, the APCO shall conduct a 
Determination of Compliance review.  This review shall determine 
whether an AFC is complete, and within 20 calendar days of receipt of the 
AFC, the APCO shall so inform the California Energy Commission and 
the applicant in writing. 

5.8.3.1 If the APCO determines that the application is not complete, the 
information required shall be specified, and the AFC shall be 
returned to the applicant for resubmittal.  Upon receipt of any 
resubmittal of the application, a new 20 day period to determine 
completeness shall begin. 

5.8.3.2 Completeness of an application or resubmitted application shall 
be evaluated on the basis of the information requirements set 
forth in District Rules and Regulations as they exist on the date 
on which the application or resubmitted application is received. 

5.8.4 The APCO may request from the applicant any information necessary for 
the completion of the Determination of Compliance review.  If the APCO 
is unable to obtain the information, the APCO may petition the presiding 
Commissioner of the California Energy Commission for an order directing 
the applicant to supply such information. 

5.8.5 Within 180 days of accepting an AFC as complete, the APCO shall make 
a preliminary written decision as to whether a Determination of 
Compliance Certification should be approved, conditionally approved, or 
disapproved.  The APCO shall deny any Determination of Compliance 
Certification if the APCO finds that the subject of the application would 
not comply with the standards set forth in this rule or any other District 
rule.  The decision shall be supported by a succinct, written analysis. 

5.8.6 Notification and Publication actions shall be conducted according to the 
requirements of Section 5.5. 
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5.8.7 Within 240 days after acceptance of an application as complete, the 
APCO, after considering all written comments, shall take final action on 
the application, which action shall consist of the following: 

5.8.7.1 The APCO, if all requirements of this rule are met, shall issue 
and submit to the California Energy Commission a 
Determination of Compliance, or advise the Commission that a 
Determination of Compliance cannot be issued. 

5.8.7.2 Public inspection of final action documents shall be provided for 
in accordance with Section 5.5.6 

5.8.8 Equivalency of Determination of Compliance to Authority to Construct:  
A Determination of Compliance shall confer the same rights and privileges 
as an Authority to Construct provided that the California Energy 
Commission approves the Application for Certification and the certificate 
granted by the Commission includes all conditions of the Determination of 
Compliance. 

5.8.9 The APCO shall issue a Permit to Operate to any applicant receiving a 
certificate from the California Energy Commission pursuant to this rule 
provided that the construction or modification is in compliance with all 
conditions of the certificate and of the Determination of Compliance, and 
provided that the Permit to Operate includes the conditions prescribed in 
Section 5.7. 

5.9 Enhanced Administrative Requirements 

 Application for a certificate of conformity with the procedural requirements of 40 
CFR Part 70 shall be subject to the following enhanced administrative 
requirements in addition to any other applicable administrative requirements of 
Section 5.0: 

5.9.1 New Sources and Significant Permit Modifications 

5.9.1.1 Public Notification:  The APCO shall provide a written notice of 
the proposed permit and, upon request, copies of the APCO 
analysis to interested parties.  Interested parties shall include 
affected states, ARB and persons who have requested in writing 
to be notified.  The notice shall also be given by publication in a 
newspaper of general circulation in the District and by any other 
means if necessary to assure adequate notice to the affected 
public.  The public shall be given 30 days from the date of 
publication to submit written comments on the APCO's proposed 
action.   
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5.9.1.2 The notice shall provide the following information:  

5.9.1.2.1 The identification of the source, the name and address 
of the permit holder, the activities and emissions 
change involved in the permit action; 

5.9.1.2.2 The name and address of the APCO, the name and 
telephone number of District staff to contact for 
additional information; 

5.9.1.2.3 The availability, upon request, of a statement that sets 
forth the legal and factual basis for the proposed 
permit conditions; 

5.9.1.2.4 The location where the public may inspect the 
Complete Application, the APCO's analysis, the 
proposed permit, and all relevant supporting 
materials; 

5.9.1.2.5 A statement that the public may submit written 
comments regarding the proposed decision within at 
least 30 days from the date of publication and a brief 
description of commenting procedures, and 

5.9.1.2.6 A statement that members of the public may request 
the APCO or his designee to preside over a public 
hearing for the purpose of receiving oral public 
comment, if a hearing has not already been 
scheduled. The APCO shall provide notice of any 
public hearing scheduled to address the proposed 
decision at least 30 days prior to such hearing; 

5.9.1.3 The APCO shall provide written response to persons or agencies 
that submitted written comments which are postmarked by the 
close of the public notice and comment period.  All written 
comments and responses to such comments shall be kept on file 
at the District office and made available upon request. 

5.9.1.4 A copy of the Complete Application, the APCO's analysis and 
the proposed permit shall be made available at District offices for 
public review and comment during normal business hours.  The 
APCO's analysis shall include a statement that sets forth the legal 
and factual basis for the proposed permit conditions, including 
references to the applicable statutory and regulatory provisions. 
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5.9.1.5 The APCO shall provide written notice to the EPA of the 
proposed decision along with copies of the proposed permit, the 
APCO's analysis, the public notice submitted for publication, 
and all necessary supporting information.  

5.9.1.6 If the EPA does not object pursuant to Section 5.9.1.9, the 
APCO shall issue the final permit. 

5.9.1.7 If the EPA does not object in writing to the APCO's preliminary 
decision during the EPA's 45 day review period, any person may 
petition the EPA within 60 days after the expiration of the EPA's 
45 day review period.  Any such petition shall be based only on 
objections to the permit that were raised with reasonable 
specificity during the public comment period, unless the 
petitioner demonstrates to the EPA that it was impracticable to 
raise such objections within such period, or unless grounds for 
such objections arose after such period. Petitions shall be based 
on the compliance of the permit provisions with applicable 
requirements. 

5.9.1.8 Within 180 days after acceptance of an application as complete, 
or within 180 days after the lead agency has approved the project 
under the California Environmental Quality Act, whichever 
occurs later, the APCO shall take final action on the application 
after considering all written comments. 

5.9.1.9 The APCO shall not issue a permit if the EPA objects to its 
issuance in writing within 45 days of receipt of the APCO's 
notice of preliminary decision on the proposed permit. 

5.9.1.9.1 Any EPA objection shall include a statement of the 
EPA's reasons for objection and a description of the 
terms and conditions that the permit must include to 
respond to the objections.  The EPA shall provide the 
permit applicant a copy of the objection. 

5.9.1.9.2 If the APCO fails, within 90 days after the date of 
EPA's objection, or within 180 days from the date the 
application was deemed complete plus any extension 
allowed by the state law, whichever is sooner, to 
revise and submit a proposed permit in response to 
the objection, the APCO shall not issue a certification 
on conformity to Title V. 

5.9.1.9.3 If the EPA objects to the permit as a result of a public 
petition, the APCO shall not issue the permit until 
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EPA's objection has been resolved, except that a 
petition for review does not stay the effectiveness of a 
permit or its requirements if the permit was issued 
after the end of the 45-day review period and prior to 
an EPA objection.  If the APCO has issued a permit 
prior to receipt of an EPA objection, the EPA will 
modify, terminate, or revoke such permit, and shall 
do so consistent with procedures in Section 70.7(g)(4) 
or (5)(i) and (ii) of the 40 CFR regulations, and the 
APCO may thereafter reissue only a revised permit 
that satisfies EPA objection.   

5.9.1.9.4 EPA objection shall be limited to compliance with 
applicable requirements and the requirements of 40 
CFR Part 70. 

5.9.2 Minor Permit Modifications 

5.9.2.1 Within 5 working days after the receipt of a Complete 
Application for a minor permit modification, the APCO shall 
provide notification of the proposed permit modification to the 
EPA, affected states, and interested parties pursuant to Section 
5.9.1.1. 

5.9.2.2 The APCO shall not issue a final permit modification until after a 
45-day period review of the proposed permit modification by 
EPA or until EPA has notified the APCO that EPA will not 
object to issuance of the permit modification, whichever is first. 

5.9.2.3 Within 90 days after APCO's receipt of an application for a 
minor permit modification or 15 days after the end of the EPA's 
45-day review, whichever is later, the APCO shall do one of the 
following: 

5.9.2.3.1 Issue the permit as proposed; 

5.9.2.3.2 Deny the permit modification application; 

5.9.2.3.3 Determine that the requested modification does not 
meet the minor permit modification criteria and 
should be reviewed pursuant to the administrative 
requirements for significant permit modifications; or 

5.9.2.3.4 Revise the draft permit modification and transmit the 
new proposed permit modification to EPA and the 
affected states. 
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6.0 Certification of Conformity  

A new or modified source subject to the requirements of Rule 2520 may choose to apply 
for a certificate of conformity with the procedural requirements of 40 CFR Part 70.  A 
certification of conformity will allow changes authorized by the Authority to Construct to 
be incorporated into the Part 70 permit as administrative permit amendments. 

6.1 The APCO will issue a written certificate of conformity with the procedural 
requirements of 40 CFR 70.7 and 70.8, and with the compliance requirements of 
40 CFR 70.6(8)(c), if the following conditions are met: 

6.1.1 The Authority to Construct is issued in conformance with the Enhanced 
Administrative Requirements of this rule; 

6.1.2 The content of the Authority to Construct issued by the APCO complies 
with the requirements set forth in Section 9.0 of District Rule 2520 
(Federally Mandated Operating Permits); 

6.1.3 An application for a certificate of conformity with the requirements of 40 
CFR Part 70 is submitted with the application for Authority to Construct.  
The content of application for the certificate of conformity must comply 
with the requirements of Sections 7.1 of District Rule 2520 (Federally 
Mandated Operating Permits); 

6.1.4 The Authority to Construct contains a statement of conformity with the 
requirements of Title V and 40 CFR Part 70; 

6.1.5 EPA has not objected to the issuance of the Authority to Construct, or 
EPA's objections have been resolved to the satisfaction of EPA 
administrator; and 

6.1.6 The Part 70 operating permit being issued will contain the federally 
enforceable requirements contained in the Authority to Construct. 

6.2 The certificate of conformity with the procedural requirements of 40 CFR Part 70 
is valid as long as the Authority to Construct with which it was issued is valid.  

6.3 Modifications to an Authority to Construct for which a certificate of conformity 
has been issued are subject to the administrative requirements of Section 11.0 of 
District Rule 2520 that apply to permit modifications and changes, as well as the 
requirements of all District Rules that apply to modifications of Authorities to 
Construct. 
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7.0 Annual Offset Equivalency Demonstration and Pre-baseline ERC Cap Tracking 
System 

7.1 Offset Tracking System 

The APCO shall implement a system for tracking the following for each 
permitting action: 

7.1.1 The quantity of offsets that would have been required for new major 
sources and federal major modifications in the District had the federal new 
source review requirements, codified in 40 CFR 51.165, and Title I part 
D of the Clean Air Act (CAA), been applied to these sources.  These 
requirements include offsetting the full emissions from new major sources, 
using actual emissions baselines when required under 40 CFR 51.165, and 
providing offsets necessary to meet the CAA offset ratio requirements and 
provide a net air quality benefit.   

7.1.2 The quantity of offsets actually required for all new and modified sources 
in the District pursuant to the requirements of this rule, and, for the 
purposes of the Pre-baseline ERC Cap Tracking System outlined in any 
District-adopted and EPA-approved attainment plan. 

7.1.3 The surplus value of creditable emission reductions used as offsets by 
stationary sources. 

7.1.3.1 The surplus value shall be determined at the time of ATC 
issuance for the sources using the emission reductions to satisfy 
offset requirements of this rule. 

7.1.3.2 The determination of surplus value shall specify all requirements 
that apply to the offsets being reviewed, the methodology used to 
calculate the impact of these requirements, and all calculations 
performed in arriving at the final surplus value. 

7.1.4 For purposes of the requirements of Section 7.0, surplus value shall be 
defined as the quantity of actual emission reductions achieved by a source 
in excess of the following requirements: 

7.1.4.1 Any emission reduction required by a stand-alone federal 
requirement or regulation, including, but not limited to, Acid 
Rain, New Source Performance Standard, Reasonably Available 
Control Technology, and Maximum Achievable Control 
Technology, whether or not the requirements are part of the State 
Implementation Plan (SIP) or a local attainment plan. 

7.1.4.2 Any emission reduction relied upon by a permitting authority for 
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attainment purposes, such as through an attainment plan, 
including emission reductions relied upon for Reasonable Further 
Progress calculations. 

7.1.4.3 Any emission reduction achieved by shutting down an existing 
source or curtailing production or operating hours below baseline 
levels whose original emission is not included in the District’s 
emission inventory. 

7.1.4.4 Any emission reduction based on a source-specific or source 
category-specific SIP provision used to comply with CAA 
requirements. 

7.1.4.5 Any emission reduction required by a condition of a permit 
issued to comply with CAA New Source Review requirements, 
except that any emission reduction required by a permit 
condition, which was placed on a permit solely to assure 
compliance with a state or local requirement, which is not on its 
own federally enforceable, shall not be included in this class. 

7.1.4.6 Any emission reduction based on a source-specific emission 
limitation resulting from an EPA enforcement case. 

7.1.5 For purposes of the requirements of Section 7.0, creditable shall be 
defined as emission reductions are real, surplus, quantifiable, enforceable 
and permanent.  The creditability of a given emission reduction may be 
subject to review by the EPA. 

7.2 Annual Demonstration Report 

The APCO shall annually prepare a report with the following demonstrations to 
be provided to the public, the ARB and the EPA in accordance with the dates 
specified in Section 7.3.  The District shall also make available to the public, the 
ARB and the EPA the data used to prepare the demonstrations. 

7.2.1 Demonstration on Equivalency of Offset Requirements 

7.2.1.1 The report shall include a comparison of the annual quantity of 
federal offsets that would have been required (as tracked 
pursuant to Section 7.1.1) to the annual quantity of offsets 
actually required under this rule, including any excess offsets 
required from previous reporting years (as tracked pursuant to 
Section 7.1.2). 

7.2.1.2 The report shall also describe any additional emission reductions 
retired to address a shortfall in required offsets as specified in 
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Section 7.4.1.1.  Such description shall, at a minimum, specify 
the emission reductions used and the surplus value of those 
reductions. The surplus value of these reductions may also be 
used in demonstrating equivalency under section 7.2.2 

7.2.2 Demonstration on Creditability of Emission Reductions 

7.2.2.1 The report shall include a comparison of the annual quantity of 
federal offsets that would have been required (as tracked 
pursuant to Section 7.1.1) to the surplus value of creditable 
emission reductions used as offsets during the year (as tracked 
pursuant to Section 7.1.3). 

7.2.2.2 For purposes of the demonstration described in Section 7.2.2, the 
comparison may also include the surplus value of additional 
creditable emission reductions that have not been used as offsets 
and have been banked or have been generated as a result of 
permitting actions. The surplus value of these reductions may 
also be used to remedy any shortfall as specified under Section 
7.4.1.1. 

7.2.2.2.1 The surplus value of these additional credits shall be 
determined as of the date of the issuance of the 
Authority to Construct utilizing such reductions in 
demonstration described in this subsection. 

7.2.2.2.2 Any such additional emission reductions used in this 
demonstration shall be permanently retired and shall 
not be used to meet any offset or netting requirements 
and shall not be used in future demonstrations 
required by Section 7.0. 

7.2.2.2.3 Additional emission reductions described in Section 
7.2.2.2 shall only be included in the comparison to 
the extent the annual quantity of federal offsets that 
would have been required (as tracked pursuant to 
Section 7.1.1) exceeds the surplus value of creditable 
emission reductions used as offsets (as tracked 
pursuant to Section 7.1.3). 

7.2.2.2.4 Any additional emission reductions described in 
Section 7.2.2.2 that are not included in the 
demonstration required by this subsection, may be 
used in future demonstrations in accordance with this 
subsection. 
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7.3 Reporting Schedule 

7.3.1 The report shall cover the period August 20 to August 19 of each year. 
For the Initial report, the District shall track offset requirements for new 
and modified sources for which a complete application for Authority to 
Construct was submitted after August 20, 2001.  Additional emission 
reductions, other than banked emission reductions, may be used in the 
equivalency demonstration only if the reduction occurred after August 20, 
2001 

7.3.2 For each reporting period, the APCO shall submit the report and data 
described in Section 7.2 to ARB and the EPA no later than November 20 
of each year.  In addition, the APCO shall release the report to the public 
and shall present it to the District Governing Board, each year, at the first 
Board meeting following its submittal to the EPA. 

7.3.3 All documents created and/or used in implementing the requirements of 
Section 7.0 shall be kept and maintained by the APCO for no less than 
five years from the date of their creation and/or use. 

7.4 Remedy for Emission Offset Shortfalls 

7.4.1 Failure to Demonstrate Equivalency in Offset Requirements 

7.4.1.1 If the comparison described in Section 7.2.1 does not show, or 
EPA determines the comparison erroneously shows, that the 
annual quantity of offsets actually required under this rule (as 
tracked pursuant to Section 7.1.2) equals or exceeds the annual 
quantity of federal offsets that would have been required (as 
tracked pursuant to Section 7.1.1), the District shall retire 
additional creditable emission reductions that have not been used 
as offsets and have been banked or have been generated as a 
result of permitting actions such that the surplus value of these 
emission reductions satisfies any shortfall. 

7.4.1.1.1 The surplus value of these additional credits shall be 
determined as of the date of the issuance of the 
Authority to Construct utilizing such reductions in 
demonstration described in this subsection. 

7.4.1.1.2 Any such additional emission reductions used in this 
demonstration shall be permanently retired and shall 
not be used to meet any offset or netting requirements 
and shall not be used in future demonstrations 
required by Section 7.0. 
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7.4.1.2 If the District does not have sufficient additional creditable 
emission reductions to satisfy the shortfall described in 7.4.1.1, 
all ATCs issued after the report deadline for that year shall 
comply with the offset requirements of 40 CFR 51.165, and part 
D of Title I of the CAA, for each pollutant for which there is a 
shortfall, until the applicability and offset requirements of this 
rule are revised to comply with the federal new source review 
requirements and approved into the SIP by EPA. 

7.4.1.3 If the APCO fails to submit a report meeting the requirements of 
Section 7.2.1, all ATC issued after the report deadline and until 
the APCO submits to ARB, EPA and the public a report 
complying with the requirements of Section 7.2.1 shall comply 
with the offset requirements of 40 CFR 51.165, and part D of 
Title I of the CAA. 

7.4.2 Failure to Demonstrate Adequate Creditable Emission Reductions 

7.4.2.1 If the comparison described in Section 7.2.2 does not show, or 
EPA determines the comparison erroneously shows, that the 
surplus value of creditable emission reductions used as offsets 
during the year (as tracked pursuant to Section 7.1.3) combined 
with additional emission reductions as described in Section 
7.2.2.2 equals or exceeds the annual quantity of federal offsets 
that would have been required (as tracked pursuant to Section 
7.1.1), all ATCs issued, for new major sources or federal major 
modifications, for each pollutant for which there is a shortfall, 
after the report deadline shall ensure that emission reductions 
used to satisfy offset requirements are creditable and that the 
surplus value of those credits is determined at the time of ATC 
issuance. 

7.4.2.2 The requirements of Section 7.4.2.1 shall remain in effect until 
this rule is revised to require offset discounting at time of use and 
such revision is approved into the SIP by EPA, or until a 
subsequent annual report prepared in accordance with Section 
7.2.2 demonstrates that the surplus value of creditable emission 
reductions used as offsets (as tracked pursuant to Section 7.1.3) 
combined with additional emission reductions as described in 
Section 7.2.2.2 equals or exceeds the annual quantity of federal 
offsets that would have been required (as tracked pursuant to 
Section 7.1.1). 

7.4.2.3 If the APCO fails to submit a report meeting the requirements of 
Section 7.2.2, all ATCs issued for new major sources or federal 
major modifications after the report deadline and until the APCO 
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submits to ARB, EPA and the public a report complying with the 
requirements of Section 7.2.1 shall ensure that emission 
reductions used to satisfy offset requirements are creditable and 
that the surplus value of those credits is determined at the time of 
ATC issuance. 

7.5 Pre-Baseline ERC Usage Caps from District Attainment Plans  

7.5.1 ERCs that were banked prior to the baseline year for a given District-
adopted and EPA-approved Attainment Plan shall not be used to offset 
emissions increases under the provisions of this rule if the usage of such 
credits during the effective period of the plan exceeds the respective 
pollutant’s Pre-Baseline ERC Usage Cap in the plan. 

7.5.2 Such caps on pre-baseline ERC usage remain in effect until the end of the 
plan’s effective period, or until such time as EPA approves revised caps 
through an Attainment Plan revision process or a Rate of Progress update. 

8.0 Application Shield for Routine Replacement 

8.1 For a Routine Replacement for which an Authority to Construct is required, the 
permitted source may continue to operate under an application shield, provided 
that all of the following conditions are met. 

8.1.1 An application for the Routine Replacement has been submitted within 
seven calendar days of completing the routine replacement. 

8.1.2 The source operates in compliance with all applicable requirements of the 
federal, state, and District rules and regulations. 

8.2 When the application has been deemed complete by the APCO, the application 
shield shall be made effective retroactive from the date of application submittal 
until the application is either approved or denied, 

8.2.1 The application shield is not applicable if the District's final action is 
delayed due to the failure of the applicant to submit timely information 
requested by the District.  The source must also submit additional 
information for any requirements that become applicable after a complete 
application is submitted, but before a PTO is issued. 

8.3 The application shield does not exempt the operator from any applicable 
requirements. 

8.4 The application shield applies only to an application for a Routine Replacement 
and does not authorize any increases to the permitted throughput or emissions due 
to a change in design capacity as part of a Routine Replacement.  
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5. Rule 4570:  Concentrated Animal Feeding Operations 
  



 

RULE 4570 CONFINED ANIMAL FACILITIES (Adopted June 15, 2006; Readopted June 
18, 2009; Amended October 21, 2010) 

 
1.0 Purpose 
 

The purpose of this rule is to limit emissions of volatile organic compounds (VOC) 
from Confined Animal Facilities (CAF). 
 

2.0 Applicability 
 

The provisions of this rule shall apply to any Confined Animal Facility. 
 
3.0 Definitions 
 

3.1 Aerated Static Pile (ASP):  a system designed, constructed, maintained, and 
operated for decomposing organic material in which the material is placed on 
top of perforated plates or pipes that are connected to blowers that either push or 
pull air through the piles.  

 
3.2 Aerobic Digester:  a basin or tank designed, constructed, maintained, and 

operated for the aerobic treatment of liquid or solid manure that is approved by 
the APCO, ARB, and EPA. 

 
3.3 Aerobic Lagoon:  a lagoon designed, constructed, maintained, and operated in 

accordance with the applicable standards for aerobic lagoons in the Natural 
Resource Conservation Service (NRCS) California Field Office Technical Guide 
Conservation Practice Standard Code 359 or other applicable standards 
approved by the APCO, ARB, and EPA. 

 
3.4 Alternative Mitigation Measure:  a mitigation measure that is determined by the 

APCO, ARB, and EPA to achieve reductions that are equal to or exceed the 
reductions that would be achieved by other mitigation measures listed in this 
rule that owners/operators could choose to comply with rule requirements.  

 
3.5 Anaerobic Digester:  a basin or tank designed, constructed, maintained, and 

operated for the anaerobic treatment of liquid or solid manure in accordance 
with the applicable standards for anaerobic digesters in the Natural Resource 
Conservation Service (NRCS) California Field Office Technical Guide 
Conservation Practice Standard Code 365 or 366 or other applicable standards 
approved by the APCO, ARB, and EPA. 

 
3.6 Anaerobic Treatment:  the decomposition of organic matter by microbes in the 

absence of oxygen. During this process four main reactions occur. In the first 
reaction, complex organic materials (e.g. carbohydrates, proteins, and fats) are 
hydrolyzed to form soluble organic molecules (e.g. sugars, amino acids, and 
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fatty acids). In the second reaction, soluble organic molecules ferment to form 
acetic acid, formic acid, and volatile fatty acids. In the third reaction, volatile 
fatty acids undergo acetogenesis to form acetic acid and formic acid. In the 
fourth reaction, acetic acid and formic acid undergo methanogenesis to form 
methane and carbon dioxide. 

 
3.7 Anaerobic Treatment Lagoon:  a lagoon designed, constructed, maintained, and 

operated in accordance with the standards for anaerobic lagoons in the Natural 
Resource Conservation Service (NRCS) California Field Office Technical Guide 
Conservation Practice Standard Code 359 or other applicable standards 
approved by the APCO, ARB, and EPA. 

 
3.8 Animal Manure:  any animal excretions and mixtures containing animal 

excretions, except for material meeting the definition of separated solids. 
 
3.9 APCO:  as defined in Rule 1020 (Definitions). 
 
3.10 ARB:  as defined in Rule 1020 (Definitions). 

 
3.11 Beef Feedlot:  a CAF that is primarily concerned with raising cattle for the 

production of meat for commercial purposes. 
 
3.12 Biofilter:  a pollution control technique using living material to capture and 

biologically degrade process pollutants.  A biofilter is usually a bed of organic 
material (medium), typically a mixture of compost and wood chips or shreds. 
As air passes through the biofilter, the microbes on the organic material convert 
contaminants in the air stream to carbon dioxide and water. 

 
3.13 CDFA:  California Department of Food and Agriculture or any person 

designated to act on its behalf. 
 
3.14 Cereal Grains:  grasses (members of the monocot families Poaceae or 

Gramineae) cultivated for the edible components of their fruit.  These grains 
include corn, rice, wheat, barley, sorghum, millet, oats, rye, triticale, and 
fonio.  For the purposes of this rule, buckwheat and quinoa will also be 
considered cereal grains. 

 
3.15 Certified Nutritionist:  a nutritionist certified by the American Registry of 

Professional Animal Scientists or who is approved by the APCO, ARB, and 
EPA. 

 
3.16 Class One Mitigation Measures:  a mitigation measure or combination of 

measures for the specific source category that, at the time of rule adoption, are 
considered to be the Best Available Retrofit Control Technology (BARCT) for 
VOC, as defined in the California Health and Safety Code Section 40406. 
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3.17 Class Two Mitigation Measures:  a mitigation measure or combination of 
measures for the specific source category that achieve VOC reductions equal to 
or greater than those achieved by Class One Mitigation Measures, but are 
considered beyond the Best Available Retrofit Control Technology (BARCT) 
standards for existing facilities after taking into account environmental, energy, 
economic, legal, social, and technological factors. These measures are 
considered to be between BARCT (the standard for existing facilities) and Best 
Available Control Technology (BACT), equivalent to BACT, or theoretically 
feasible measures that may be beyond BACT. 

 
3.18 Composting:  the controlled biological decomposition of organic material, under 

aerobic (with air) or anaerobic (without air) conditions, to form a humus-like 
material. 

 
3.19 Confined Animal Facility (CAF):  a facility where animals are corralled, 

penned, or otherwise caused to remain in restricted areas for commercial 
purposes and primarily fed by a means other than grazing for at least forty-five 
(45) days in any twelve (12) month period. 

 
3.20 Contiguous or Adjacent Property:  as defined in Rule 2201 (New and Modified 

Stationary Source Review). 
 

3.21 Corral:  an area where animals are confined without separate stalls in which the 
animals may rest.  (also referred to as dry lot, pen, exercise pen, loafing barn, 
saudi barn or open lot). 

 
3.22 Dairy:  a CAF that is primarily concerned with the production of milk, butter, 

or cheese for commercial purposes. 
 

3.23 Day:  a twenty-four hour period beginning at 12:00 a.m. and ending at 
midnight. 

 
3.24 District:  as defined in Rule 1020 (Definitions). 
 
3.25 Dry Manure/Dry Separated Solids: manure or separated solids with less than 

50% moisture, by weight, not including any materials used for on-site 
composting operations. 

 
3.26 Dry Rolled Corn: any corn that is crushed between rollers without previous 

treatment with steam or another softening process. 
 
3.27 Emission Mitigation Plan:  a document that lists and describes all VOC 

mitigation measures to be implemented at the CAF.  
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3.28 EPA:  the United States Environmental Protection Agency or any person 
designated to act on its behalf.  

 
3.29 Facility:  a source or group of air pollution sources located on one or more 

properties that are contiguous, adjacent, or separated only by a public right-of-
way and are under common ownership, common control, or operated by entities 
that are under common ownership or control.  A facility includes, but is not 
limited to, all barns, buildings, coops, corrals, feed storage areas, installations, 
milking parlors, structures, and systems for the collection, distribution, storage, 
and treatment of manure on the properties. 

 
3.30 Feed Bunk:  the area where feed is placed for the animals to eat the feed. 
 
3.31 Feedlanes: the area in which the animal stands while eating feed. This area may 

also be referred to as a flush or scrape concrete lane. 
 
3.32 Freestall Barn:  a structure for housing animals in which the animals are 

contained in pens under a roof and have free access to feed bunks, waterers, and 
stalls for resting. 

 
3.33 High Moisture Corn: corn which, at harvest, has a kernel moisture of greater 

than 25%. 
 
3.34 In-corral Mounds:  mounds of manure and/or soil which are constructed, 

designed, maintained, and operated by the owner/operator to allow animals to 
have a dry area to lay and rest during the wet season. 

 
3.35 Lagoon:  a basin constructed, maintained, and operated to store and treat 

manure.  This does not include basins primarily used to collect runoff and 
stormwater. 

 
3.36 Land Incorporate:  use of a method, such as tilling, injecting, or plowing, that 

covers manure with soil. 
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3.37 Large CAF:  a CAF that maintains, on any one day, at least the following 
number of animals: 

 
Table 1 – Large CAF Definition by Livestock Category 

Livestock Category Large CAF Definition 
Dairy 1,000 milking cows 
Beef Feedlots 3,500 beef cattle 
Other Cattle Facility 7,500 calves, heifers, or other cattle 
Poultry Facilities  

Chicken 650,000 head 
Duck 650,000 head 

Turkey 100,000 head 
Swine Facility 3,000 head  
Horses Facility 2,500 head 
Sheep and Goat Facilities 15,000 head of sheep, goats, or any combination of the two 
Any livestock facility not 
listed above 

30,000 head 

 
3.38 Licensed Veterinarian:  a veterinarian licensed by the State of California or a 

veterinarian that is approved by the APCO, ARB, and EPA. 
 
3.39 Livestock:  any domesticated animal kept or raised for the production of eggs, 

milk, wool, or meat. 
 
3.40 Mature Cow:  a cow that has had at least one calf. 
 
3.41 Medium Dairy CAF:  a dairy CAF that maintains, on any one day, at least 500 

milking cows, but is not a large dairy CAF. 
 
3.42 Milking Cow:  a cow that is currently producing milk (lactating). 

 
3.43 Mitigation Measure:  an activity, practice, or technology that reduces VOC air 

pollutants emitted by or associated with a CAF. 
 

3.44 NRC:  the National Research Council of the United States of America. 
 
3.45 NRCS:  the Natural Resource Conservation Service operated under the United 

States Department of Agriculture. 
 
3.46 Nursery Pig: For the purposes of this rule, any pig that has been weaned and is 

less than forty-five (45) pounds in weight. 
 
3.47 Other Cattle Facility:  a CAF housing cattle that does not meet the definition of 

a Beef Feedlot or Dairy.  
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3.48 Owner/Operator:  any person who owns, leases, supervises, or operates a 

Confined Animal Facility or equipment on such a facility. 
 
3.49 Oxygen Barrier Film: a plastic film with an oxygen transfer rate not exceeding 

200 cm3/(m2-24 hrs) as measured by ASTM D3985 or a plastic film with an 
equivalent oxygen transfer rate as determined by methods approved by the 
APCO and EPA. 

 
3.50 Phase Feeding: the feeding of multiple diets during the nursery stage and during 

the grower/finisher phase. 
 
3.51 Phototropic Lagoon:  a lagoon where at least 10% of the bacteria in the lagoon 

are photosynthetic bacterium; the bacteriochlorophyll a concentration is above 
1081 μg/L; or that is designed, constructed, maintained, and operated according 
to other standards approved by the APCO, ARB, and EPA. 

 
3.52 Poultry:  any domesticated birds kept or raised for eggs or meat. 

 
3.53 Poultry Litter:  poultry excretions and bedding, including, but not limited to, 

dried solids, manure, urine and bedding from chickens, turkeys, geese, or 
ducks. 

 
3.54 Poultry Molt:  the periodic replacement of feathers by shedding old feathers 

while producing new ones. 
 
3.55 Processed Cereal Grain or Processed Corn:  cereal grains or corn that have 

undergone one or more processes to changes the underlying chemical structure 
compared to the cereal grain or corn as harvested. 

 
3.56 Rain Event:  precipitation greater than 0.1 inch in 24 hours at the facility.  
 
3.57 Separated Solids:  solids removed from manure by a solid separator system, not 

including any materials used for onsite composting operations. 
 
3.58 Shade Structure:  a structure designed, constructed, installed, maintained, and 

operated to provide shade for livestock. 
 

3.59 Solid Separator System:  a system for separating solid manure from the liquid 
manure stream that is designed, installed, constructed, operated, and maintained 
in accordance with the applicable standards in California NRCS Field Office 
Technical Guide Conservation Practice Standard Code 632 or other applicable 
standards approved by the APCO, ARB, and EPA. Solid separator systems may 
include, but are not limited to, flat belt separators, roller press separators, 
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vibrating screen separators, stationary inclined screen separators, weeping 
walls, and settling basins. 

 
3.60 Split-Sex Feeding Program:  a feeding program that separates male and female 

swine after they are moved from the nursery and feed different diets to more 
closely match the nutrient requirements of the different sexes. 

 
3.61 Steam-Flaked Cereal Grains:  cereal grain that is processed by cooking the grain 

with steam under pressure and then flaking the resulting material through heated 
rollers. 

 
3.62 Steam-Flaked Corn:  corn that is processed by cooking the corn with steam 

under pressure and then flaking the resulting material through heated rollers. 
 
3.63 Storage Pond:  a basin constructed, maintained, and operated, to store manure, 

after it has been treated or processed in a lagoon. 
 

3.64 Swine:  for the purposes of this rule, and determination of the threshold in Table 
2, any weaned pig of at least forty-five (45) pounds in weight, such as finishing 
pigs and breeding stock. 

 
3.65 USDA:  the United States Department of Agriculture or any person designated 

to act on its behalf. 
 

3.66 VOC Control Device:  a device, into which captured air is vented, that reduces 
the VOC content in the air prior to the air being released into the atmosphere. 

 
3.67 Volatile Organic Compounds (VOC):  as defined in Rule 1020 (Definitions). 
 
3.68 Weatherproof Covering/Storage Structure:  A covering, such as a building or 

tarp, constructed, installed, maintained, and operated such that the material 
inside or underneath the covering is not moved or moistened by weather 
conditions outside of the covering including, but not limited, to wind and rain. 
The covering shall be maintained according to manufacturer recommendations 
and adhere to the applicable standards in NRCS California Field Office 
Technical Guide (FOTG) Conservation Practice Standard Codes 313 or other 
applicable standards approved by the ARB, APCO, and EPA. 

 
3.69 Year:  any consecutive 365-day period. 
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4.0 Exemptions 
 

Except for the recordkeeping requirements of Section 7, the provisions of this rule shall 
not apply to a CAF, which remains at all times below all of the regulatory thresholds in 
Table 2:  

 
Table 2 - CAF Thresholds for Regulation 

Livestock Category 
Regulatory Threshold 

Through October 21, 2010 
Regulatory Threshold 

On and after October 22, 2010 
Dairy 1,000 milking cows 500 milking cows 
Beef Feedlots 3,500 beef cattle 3,500 beef cattle 

Other Cattle Facility 
7,500 calves, heifers, or other 

cattle 
7,500 calves, heifers, or other 

cattle 
Poultry Facilities   

Chicken 650,000 head 400,000 head 
Duck 650,000 head 400,000 head 

Turkey 100,000 head 100,000 head 
Swine Facility 3,000 head 3,000 head 
Horses Facility 3,000 head 3,000 head 
Sheep and Goat 
Facilities 

15,000 head of sheep, goats, 
or any combination of the two 

15,000 head of sheep, goats, or 
any combination of the two 

Any livestock facility 
not listed above 

30,000 head 30,000 head 

 
5.0 Requirements 
 

5.1 Permit Requirements:  
 

5.1.1 Owner/operators shall obtain a Permit-to-Operate for the facility. 
 
5.1.2 A thirty-day (30) public noticing and commenting period shall be 

required for all large CAFs receiving their initial Permit-to-Operate or 
Authority-to-Construct.   

 
5.1.3 Facility Emission Mitigation Plan 

 
The owner/operator shall submit a facility emission mitigation plan as 
part of the Permit-to-Operate application or Authority-to-Construct 
application.  The mitigation plan shall contain the following information: 

 
5.1.3.1 The name, business address, and phone number of the 

owners/operators responsible for the preparation and the 
implementation of the mitigation measures listed in the 
mitigation plan. 
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5.1.3.2 The signature of the owners/operators attesting to the accuracy 
of the information provided and adherence to implementing the 
activities specified in the mitigation plan at all times and the date 
that the application was signed. 

 
5.1.3.3 A list of all mitigation measures chosen to comply with Rule 

4570 requirements. 
 
5.1.3.3.1 The mitigation measures shall be chosen from the 

applicable portions of Sections 5.5 or 5.6. 
 
5.1.3.3.2 The owner/operator of CAFs that are not a dairy, beef 

feedlot, other cattle, swine, or poultry operations shall 
submit a mitigation plan demonstrating facility-wide 
reductions of at least 30% or submit a mitigation plan 
that adheres to all of the requirements of Sections 5.5 
or 5.6, whichever section best fits the facility. 

 
5.1.3.3.3 Owners/operators may substitute a mitigation measure 

from one section in the applicable table (Tables 3.1 
through 4.6) for a mitigation measure in another 
section of the applicable table, provided it is 
demonstrated that the substitution would result in equal 
or greater emission reductions. Alternative mitigation 
measures must be approved prior to initial use.   

 
5.1.3.3.4 In lieu of compliance with Section 5.1.3.3.1, Section 

5.1.3.3.2, or Section 5.1.3.3.3, an owner/operator 
may demonstrate that facility-wide reductions are 
equal to that which the compliance with those sections 
would have achieved. 

 
5.1.4 Facility Emission Inventory 

 
The Permit-to-Operate application or Authority-to-Construct application 
shall include the following information, which is in addition to the 
facility emission mitigation plan: 
 
5.1.4.1 The maximum number of animals at the facility in each 

production stage (facility capacity). 
 
5.1.4.2 Any other information necessary for the District to prepare an 

emission inventory of all regulated air pollutants emitted from 
the facility, as determined by the APCO. 
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5.1.5 The approved mitigation measures from the facility’s mitigation plan will 
be listed on the Permit-to-Operate or Authority-to-Construct as permit 
conditions. 

 
5.1.6 The District shall act upon the Authority to Construct application or 

Permit-to-Operate application within six (6) months of receiving a 
complete application. 

 
5.2 Permit Renewal/Change 

 
5.2.1 Renewal - The District shall review each plan/permit at least once every 

three (3) years and update to reflect changes in the operation and 
feasibility of mitigation measures. 

 
5.2.2 Change to Permit – If a temporary suspension of one or more mitigation 

measure provided for in Section 5.4 continues beyond the allowed 
suspension period: 

 
5.2.2.1 The owners/operators shall, within that allowed period, submit a 

new emission mitigation plan designating a mitigation measure to 
be implemented in lieu of the mitigation measure that was 
suspended; and 

 
5.2.2.2 The owner/operator shall obtain approval of the amended 

mitigation plan from the APCO and EPA by submittal of an 
Authority-to-Construct application. 

 
5.3 Mitigation Measure Implementation 
 

Owners/operators of any CAF shall implement all VOC emission mitigation 
measures, as contained in the permit application, on and after 365 days from the 
date of issuance of either the Authority-to-Construct or the Permit-to-Operate, 
whichever is sooner.  

 
5.4 Temporary Suspension of Mitigation Measures 
 

An owner/operator may temporarily suspend use of mitigation measure(s) 
provided all of the following requirements are met: 

 
5.4.1 It is determined by a licensed veterinarian, certified nutritionist, CDFA, 

or USDA that any mitigation measure being suspended is detrimental to 
animal health or necessary for the animal to molt, and a signed written 
copy of this determination shall be retained on-site and made available 
for inspection upon request, 
 

SJVUAPCD 4570 - 10 10/21/10 



 

5.4.2 The owner/operator notifies the District, within forty-eight (48) hours of 
the determination that the mitigation measure is being temporarily 
suspended; the specific health condition requiring the mitigation measure 
to be suspended; and the duration that the measure must be suspended 
for animal health reasons,  

 
5.4.3 The emission mitigation measure is not suspended for longer than 

recommended by the licensed veterinarian or certified nutritionist for 
animal health reasons,  

 
5.4.4 If such a situation exists, or is expected to exist for longer than thirty 

(30) days, the owners/operators shall, within that thirty (30) day period, 
submit a new emission mitigation plan designating a mitigation measure 
to be implemented in lieu of the mitigation measure that was suspended, 
and 

 
5.4.5 The APCO, ARB, and EPA approve the temporary suspension of the 

mitigation measure for the time period requested by the owner/operator 
and a signed written copy of this determination shall be retained on-site. 
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5.5 Phase I Mitigation Measures: Owners/operators of large CAFs shall comply 
with the following Phase I Mitigation Measures in Section 5.5 until compliance 
with all applicable Phase II Mitigation Measures in Section 5.6 is demonstrated 
in accordance with the compliance schedule in Section 8.0. 
 
5.5.1 Dairy CAF: Owners/operators of a large Dairy CAF shall comply with 

the Phase I requirements in Table 3.1: 
 

Table 3.1 – Large Dairy CAF Phase I Mitigation Measure Requirements 
A. Owners/operators shall incorporate at least four (4) of the following feed mitigation 

measures: 
Class One Mitigation Measures 

1. a. Feed according to National Research Council (NRC) guidelines. 
2. a. Feed animals high moisture corn or steam-flaked corn and not feed animals dry rolled 

corn. 
3. a. At least once every fourteen (14) days remove feed from the area where animals stand 

to eat feed. 
4. a. At least once every fourteen (14) days remove spilled feed from the area where 

equipment travels to place feed in the feed bunk. 
5. a. Remove uneaten wet feed from feed bunks within twenty-four (24) hours of a rain 

event. 
6. a. Feed or dispose of rations within forty-eight (48) hours of grinding and mixing 

rations. 
7. a. Store grain in a weatherproof storage structure from October through May. 
8. a. Implement an alternative mitigation measure(s), not listed above.   

 
B. Owners/operators shall incorporate at least one (1) of the following feed mitigation 

measures: 
Class One Mitigation Measures 

1. a. Cover the horizontal surface of silage piles, except for the area where feed is being 
removed from the pile. 

2. a. Collect leachate from the silage piles and send it to a waste treatment system such as a 
lagoon at least once every twenty-four (24) hours. 

3. a. Implement an alternative mitigation measure(s), not listed above.  

Class Two Mitigation Measures 
4. a. Enclose silage in a bag and vent to a VOC control device with a combined VOC 

capture and VOC control efficiency of at least 80%, or 
b. Enclose silage in a weatherproof structure and vent to a VOC control device with a 

combined VOC capture and VOC control efficiency of at least 80%, or 
c. Eliminate silage from animal diet. 

Continues on the next page 
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Table 3.1 – Large Dairy CAF Phase I Mitigation Measure Requirements (continued) 
C. Owners/operators shall incorporate at least one (1) of the following mitigation measures in 

each milk parlor: 
Class One Mitigation Measures 

1. a. Flush or hose milk parlor immediately prior to, immediately after, or during each 
milking. 

2. a. Implement an alternative mitigation measure(s), not listed above.   

Class Two Mitigation Measures 
3. a. Enclose and vent the milk parlor to a VOC control device with an overall VOC 

capture and VOC control efficiency of at least 80% when animals are in the parlor. 
 
D. Owners/operators housing animals in freestalls shall incorporate at least two (2) of the 

following mitigation measures in each freestall barn: 
Class One Mitigation Measures 

1. a. Vacuum or scrape freestall flush lanes immediately prior to, immediately after, or 
during each milking. 

2. a. Inspect water pipes and troughs and repair leaks at least once every fourteen (14) 
days. 

3. a. Use non-manure-based bedding and non-separated solids based bedding for at least 
90% of the bedding material, by weight, for freestalls (e.g. rubber mats, almond 
hulls, sand, or waterbeds). 

4. a. Remove manure that is not dry from individual cow freestall beds at least once every 
fourteen (14) days. 

5.  a. Rake, harrow, scrape, or grade bedding in freestalls at least once every fourteen (14) 
days. 

6. a. Use a dry manure handling system, such as scraping, instead of a liquid manure 
handling system, such as a flush system. 

7. a. Have no animals in exercise pens, corrals, or drylots at any time. 
8. a. Flush freestalls more frequently than the milking schedule. 
9. a. Implement an alternative mitigation measure(s), not listed above. 

Class Two Mitigation Measures 
10. a. Vacuum manure instead of flushing or scraping and apply manure directly to land 

either through injection or incorporation within seventy-two hours of removal from 
animal housing or vacuum truck. 

Continues on the next page 
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Table 3.1 – Large Dairy CAF Phase I Mitigation Measures Requirements (continued) 
E. Owners/operators housing animals in corrals shall incorporate at least six (6) of the 

following mitigation measures in each corral where animals have been housed in the last 
thirty (30) days: 

Class One Mitigation Measures 
1. a. Clean manure from corrals at least four (4) times per year with at least sixty (60) days 

between cleaning, or  
b. Clean corrals at least once between April and July and at least once between October 

and December, or 
c. Clean concreted areas such that the depth of manure does not exceed twelve (12) 

inches at any point or time, except for in-corral mounding. 
2. a. Manage corrals such that the manure depth in the corral does not exceed twelve (12) 

inches at any time or point, except for in-corral mounding. 
3. a. Knockdown fence line manure build-up prior to it exceeding a height of twelve (12) 

inches at any time or point. 
4. a. Scrape or flush feed aprons in corrals at least once every seven (7) days. 
5. a. Slope the surface of the pens at least 3% where the available space for each animal is 

400 square feet or less. Slope the surface of the pens at least 1.5% where the available 
space for each animal is more than 400 square feet per animal. 

6. a. Maintain corrals to ensure drainage and prevent water from standing more than forty-
eight (48) hours after a storm, or 

b. Maintain corrals and drylots so that there are not indentions in the surface where 
puddles may form and remain for more than forty-eight (48) hours. 

7. a. Install floats on the troughs or use another method approved by the APCO, ARB, and 
EPA to ensure that the water in the troughs does not intentionally or unintentionally 
overflow or spill onto an earthen ground. 

8. a. Inspect water pipes and troughs and repair leaks at least once every fourteen (14) 
days. 

9. a. Harrow, rake, or scrape pens sufficiently to maintain a dry surface. 
10. a. Install no shade structures in the corrals, or 

b. Install shade structures such that they are constructed with a light permeable roofing 
material, or 

c. Install all shade structures uphill of any slope in the corral. 
11. a. Implement an alternative mitigation measure(s), not listed above. 

Class Two Mitigation Measures 
12. a. Use lime or a similar absorbent material in the pens according to the manufacturer's 

recommendations to minimize moisture in the pens, or 
b. Apply thymol to corral soil in accordance with the manufacturer's recommendation. 

13. a. House animals in an enclosure vented to a VOC control device with a combined VOC 
capture and VOC control efficiency of at least 80%. 

Continues on the next page 
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Table 3.1 – Large Dairy CAF Phase I Mitigation Measures Requirements (continued) 
F. Owners/operators that handle or store solid manure or separated solids outside the animal 

housing shall incorporate at least two (2) of the following mitigation measures: 
Class One Mitigation Measures 

1.  a. Cover dry manure piles outside the pens with a weatherproof covering from October 
through May, except for times, not to exceed twenty-four (24) hours per event, when 
wind events remove the covering.  

2. a. Cover dry separated solids outside the pens with a weatherproof covering from 
October through May, except for times, not to exceed twenty-four (24) hours per 
event, when wind events remove the covering.  

3. a. Remove manure from the facility within seventy-two (72) hours of removal from the 
pens or corrals. 

4. a. Remove separated solids from the facility within seventy-two (72) hours of separation 
with a solid separation system, or 

b. Store no separated solids outside of anaerobic digesters or aerobic digesters. 
5. a. Implement an alternative mitigation measure(s), not listed above. 

Class Two Mitigation Measures 
6. a. Compost manure removed from pens with an aerated static pile vented to a VOC 

control device with an overall VOC capture and VOC control efficiency of at least 
80%.  

7. a. Store all removed manure in an enclosure vented to a VOC control device with an 
overall VOC capture and VOC control efficiency of at least 80%. 

8. a. Send at least 51% of the manure removed from animal housing to a digester, with a 
VOC control device with an overall VOC capture and VOC control efficiency of at 
least 80%. 

 
G. Owners/operators that handle manure in a liquid form shall incorporate at least one (1) of 

the following mitigation measures: 
Class One Mitigation Measures 

1. a. Manage the facility such that there are no lagoons, as defined in Section 3.35, at the 
facility. 

2. a. Use phototropic lagoon, or 
b. Use an anaerobic treatment lagoon that is not mechanically aerated. 

3. a. Remove solids from the waste system with a solid separator system, prior to the waste 
entering the lagoon. 

4. a. Maintain lagoon pH between 6.5 and 7.5. 
5. a. Implement an alternative mitigation measure(s), not listed above. 
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Table 3.1 – Large Dairy CAF Phase I Mitigation Measures Requirements (continued) 

Class Two Mitigation Measures 
6. a. Use an aerobic lagoon, or 

b. Use an anaerobic treatment lagoon that is mechanically aerated. 
7. a. Maintain organic loading in the lagoon such that the total solids is less than 3.5 mg 

(dry weight)/mL, or total volatile solids is less than 3.5 mg/mL. 
8. a. Use additional non-standard equipment or chemicals on the solid separator system, 

such as roller or screw presses or chemical coagulants and flocculants, that increase 
the percent of solid separation achieved by the separator and that is approved by the 
APCO, ARB, and EPA. 

9. a. Cover the lagoon or storage pond and vent to a VOC control device with an overall 
VOC capture and VOC control efficiency of at least 80%. 

 
H. Owners/operators who land apply dry or liquid manure to crop land on the facility shall 

incorporate at least two (2) of the following mitigation measures: 
Class One Mitigation Measures 

1. a. Land incorporate all solid manure within seventy-two (72) hours of removal from 
animal housing. 

2. a. Only apply solid or liquid manure that has been treated with an anaerobic or aerobic 
lagoon or digester system. 

3. a. Allow liquid manure to stand in the fields no more than twenty-four (24) hours after 
irrigation, or 

b. Apply no liquid manure. 
4. a. Apply no solid manure with a moisture content of more than 50%, or 

b. Apply no solid manure. 
5. a. Implement an alternative mitigation measure(s), not listed above. 
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5.5.2 Beef Feedlots: Owners/operators of a large CAF that is a Beef Feedlot 
shall comply with the Phase I requirements in Table 3.2:  

 
Table 3.2 – Beef Feedlot Phase I Mitigation Measure Requirements 
A. Owners/operators shall incorporate at least five (5) of the following feed mitigation 

measures: 
Class One Mitigation Measures 

1. a. Feed according to National Research Council (NRC) guidelines. 
2. a. Feed animals with high moisture corn or steam-flaked corn and not feed animals dry 

rolled corn. 
3. a. At least once every fourteen (14) days remove feed from the area where animals stand 

to eat. 
4. a. At least once every fourteen (14) days remove spilled feed from the area where 

equipment travels to place feed in the feed bunk. 
5. a. Remove uneaten wet feed from feed bunks within twenty-four (24) hours of a rain 

event. 
6. a. Feed or dispose of rations within forty-eight (48) hour of grinding and mixing rations. 
7. a. Store grain in a weatherproof storage structure from October through May. 
8. a. Implement an alternative mitigation measure(s), not listed above. 

 
B.  Owners/operators shall incorporate at least one (1) of the following feed mitigation 

measures: 
1. a. Cover the horizontal surface of silage piles, except for the area where feed is being 

removed from the pile. 
2. a. Collect leachate from the silage piles and send it to a waste treatment system, such as 

a lagoon, at least once every twenty-four (24) hours. 
3. a. Implement an alternative mitigation measure(s) not listed above. 

Class Two Mitigation Measures 
4. a. Enclose silage in a bag and vent to a VOC control device with a combined VOC 

capture and VOC control efficiency of at least 80%, or 
b. Enclose silage in a weatherproof structure and vent to a VOC control device with a 

combined VOC capture and VOC control efficiency of at least 80%, or 
c. Eliminate silage from animal diet. 

Continues on next page 
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Table 3.2 – Beef Feedlot Phase I Mitigation Measure Requirements (continued) 
C. Owners/operators shall incorporate at least seven (7) of the following mitigation measures 

in each of the animal housing structures (e.g. each corral, pen, etc.): 
Class One Mitigation Measures 

1. a. Clean manure from pens at least once between April and July and at least once 
between October and December of each year. 

2. a. Manage pens such that the manure depth in the pen does not exceed eighteen (18) 
inches at any time or point, except for in-corral mounds. 

3. a. Knockdown fence line manure build-up prior to it exceeding a height of twelve (12) 
inches at any time or point. 

4. a. Slope the surface of the pens at least 3% where the available space for each animal is 
400 square feet or less.  Slope the surface of the pens at least 1.5% where the 
available space for each animal is more than 400 square feet per animal. 

5. a. Maintain pens to ensure drainage and prevent water from standing more than forty-
eight (48) hours after a storm, or 

b. Prior to placing cattle in pens, scrape or smooth the pen floors such that there are not 
indentions where puddles may form and remain for more than forty-eight (48) hours. 

6. a. Install floats on the troughs or use another method approved by the APCO, ARB, and 
EPA to ensure that the water in the troughs does not intentionally or unintentionally 
overflow or spill onto an earthen ground. 

7. a. Inspect water pipes and troughs and repair leaks at least once every fourteen (14) 
days. 

8. a. Harrow, rake, or scrape pens sufficiently to maintain a dry surface, unless the corrals 
have not held animals in the last thirty (30) days. 

9. a. Clean the area where the animals stand to consume feed such that the depth of manure 
in this area does not exceed twelve (12) inches at any time or point. 

10. a. Use a dry manure handling system, such as scraping, instead of a liquid manure 
handling system, such as a flush system. 

11. a. Install no shade structures in the corrals, or 
b. Install shade structures such that they are constructed with a light permeable roofing 

material, or 
c. Install shade structures such that situated so that they are uphill of any slope in the 

corral. 
12. a. Implement an alternative mitigation measure(s), not listed above. 

Class Two Mitigation Measures 
13. a. Use lime or a similar absorbent material in the pens according to the manufacturer's 

recommendation to minimize moisture in the pens, or 
b. Apply thymol to the feedlot soil in accordance with the manufacturer's 

recommendation. 
Continues on the next page 
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Table 3.2 – Beef Feedlot Phase I Mitigation Measure Requirements (continued) 
D. Owners/operators that handle or store solid manure or separated solids outside the animal 

housing shall incorporate at least one (1) of the following mitigation measures: 
Class One Mitigation Measures 

1. a. Cover dry manure piles outside the pens with a weatherproof covering from October 
through May, except for times, not to exceed twenty-four (24) hours per event, when 
wind events remove the covering, or  

b. Store no dry manure piles outside the pens from October through May. 
2. a. Remove manure from the facility within seventy-two (72) hours of removal from the 

pens. 
3. a. Implement an alternative mitigation measure(s), not listed above. 

Class Two Mitigation Measures 
4. a. Compost manure removed from pens with an aerated static pile vented to a VOC 

control device with an overall VOC capture and VOC control efficiency of at least 
80%.  

5. a. Store all removed manure in an enclosure vented to a VOC control device with an 
overall VOC capture and VOC control efficiency of at least 80%. 

6. a. Send at least 51% of the manure removed from the animal housing to a digester, with a 
VOC control device with an overall VOC capture and VOC control efficiency of at 
least 80%. 

7. a. Use a slatted floor system (slatted floors over deep pits or shallow flush alleys), with 
daily manure removal. 

 
E. Owners/operators that handle manure in a liquid form shall incorporate at least one (1) of 

the following mitigation measures: 
Class One Mitigation Measures 

1. a. Manage the facility such that there are no lagoons, as defined in Section 3.35, at the 
facility. 

2. a. Use phototropic lagoon, or 
b. Use an anaerobic treatment lagoon that is not mechanically aerated. 

3. a. Remove solids from the waste system with a solid separator system, prior to the waste 
stream entering the lagoon. 

4. a. Maintain lagoon pH between 6.5 and 7.5. 
5. a. Implement an alternative mitigation measure(s), not listed above. 

Continues on next page 
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Table 3.2 – Beef Feedlot Phase I Mitigation Measure Requirements (continued) 

Class Two Mitigation Measures 
6. a. Use an aerobic lagoon, or 

b. Use an anaerobic treatment lagoon that is mechanically aerated. 
7. a. Maintain organic loading in the lagoon that is less than 3.5 mg (dry weight)/mL, or 

total volatile solids is less than 3.5 mg/mL. 
8. a. Use additional non-standard equipment or chemicals on the solid separator system, 

such as roller or screw presses or chemical coagulants and flocculants, that increase 
the percent of solid separation achieved by the separator and that is approved by the 
APCO, ARB, and EPA. 

9. a. Cover the lagoon and vent to a VOC control device with an overall VOC capture and 
VOC control efficiency of at least 80%. 

 
F. Owners/operators who land apply dry or liquid manure to crop land on the facility shall 

incorporate at least (2) two of the following mitigation measures: 
Class One Mitigation Measures 

1. a. Land incorporate all manure within seventy-two (72) hours of removal from animal 
housing. 

2. a. Only apply solid or liquid manure that has been treated with an anaerobic or aerobic 
lagoon or digester system.  

3. a. Allow liquid manure to stand in the fields no more than twenty-four (24) hours after 
irrigation, or 

b. Apply no liquid manure. 
4. a. Apply no solid manure with a moisture content of more than 50%, or 

b. Apply no solid manure. 
5. a. Implement an alternative mitigation measure(s), not listed above. 
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5.5.3  Other Cattle CAF: Owners/operators of a large CAF that is an Other 
Cattle Facility shall comply with the Phase I requirements in Table 3.3: 

 
Table 3.3 – Other Cattle Phase I Mitigation Measure Requirements 
A. Owners/operators shall incorporate at least five (5) of the following feed and silage 

mitigation measures: 
Class One Mitigation Measures 

1. a. Feed according to National Research Council (NRC) guidelines. 
2. a. Feed animals high moisture corn or steam-flaked corn and not feed animals with dry 

rolled corn. 
3. a. At least once every fourteen (14) days remove feed from the area where animals stand 

to eat feed. 
4. a. At least once every fourteen (14) days remove spilled feed from the area where 

equipment travels to place feed in the feed bunk. 
5. a. Remove uneaten wet feed from feed bunks within twenty-four (24) hours of a rain 

event. 
6. a. Feed or dispose of rations within forty-eight (48) hour of grinding and mixing rations. 
7. a. Store grain in a weatherproof storage structure from October through May. 
8. a. Implement an alternative mitigation measure(s), not listed above. 

 
B. Owners/operators shall incorporate at least one (1) of the following feed mitigation 

measures: 
Class One Mitigation Measures 

1. a. Cover the horizontal surface of silage piles, except for the area where feed is being 
removed from the pile. 

2. a. Collect leachate from the silage piles and send it to a waste treatment system such as a 
lagoon at least once every twenty-four (24) hours. 

3. a. Implement an alternative mitigation measure(s), not listed above. 
Class Two Mitigation Measures 

4. a. Enclose silage in a bag and vent to a VOC control device with a combined VOC 
capture and VOC control efficiency of at least 80%, or 

b. Enclose silage in a weatherproof structure and vent to a VOC control device with a 
combined VOC capture and VOC control efficiency of at least 80%, or 

c. Eliminate silage from animal diet. 
Continues on the next page 
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Table 3.3 – Other Cattle Phase I Mitigation Measure Requirements (continued) 
C. Owners/operators shall incorporate at least seven (7) of the following mitigation measures 

in each animal housing structure (e.g. corral, freestalls, pens, etc.): 
Class One Mitigation Measures 

1. a. Vacuum, scrape, or flush freestalls at least once every fourteen (14) days (only applies 
to facilities with freestalls). 

2. a. Inspect water pipes and troughs and repair leaks at least once every fourteen (14) 
days. 

3. a. Use non-manure-based bedding and non-separated solids based bedding for at least 
90% of the bedding material, by weight, for freestalls (e.g. rubber mats, almond 
hulls, sand, or waterbeds). 

4. a. Remove manure that is not dry from individual cow freestall beds daily (only applies 
to facilities with freestalls). 

5. a. Rake, harrow, scrape, or grade bedding in freestalls at least once every fourteen (14) 
days (only applies to facilities with freestalls). 

6. a. Use a dry manure handling system, such as scraping, instead of a liquid manure 
handling system such as flushing. 

7. a. Have no animals in exercise pens, corrals, or drylots at any time. 
8. a. Clean manure from corrals and pens at least once between April and July and at least 

once between October and December of each year. 
9. a. Manage pens such that the manure depth in the pen does not exceed eighteen (18) 

inches at any time or point, except for in-corral mounds. 
10. a. Knockdown fence line manure build-up prior to it exceeding a height of twelve (12) 

inches at any time or point. 
11. a. Scrape or flush feed aprons in all corrals at least once every seven (7) days. 
12. a. Slope the surface of the pens at least 3% where the available space for each animal is 

400 square feet or less.  Slope the surface of the pens at least 1.5% where the 
available space for each animal is more than 400 square feet per animal. 

13. a. Maintain pens and corrals to ensure drainage and prevent water from standing more 
than forty-eight (48) hours after a storm, or 

b. Prior to placing cattle in pens or corrals, scrape or smooth the pen floors such that 
there are not indentions where puddles may form and remain for over forty-eight (48) 
hours. 

14. a. Install floats on the troughs or use another method approved by the APCO, ARB, and 
EPA to ensure that the water in the troughs does not intentionally or unintentionally 
overflow or spill onto the earthen ground. 

15. a. Harrow, rake, or scrape pens and corrals sufficiently to maintain a dry surface, unless 
the pens have not held animals in the last thirty (30) days. 

Continues on the next page 
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Table 3.3 – Other Cattle Phase I Mitigation Measure Requirements (continued) 
16. a. Clean the area where the animals stand to consume feed such that the depth of manure 

does not exceed twelve (12) inches at any time or point. 
17. a. Use a dry manure handling system, such as scraping, instead of a liquid manure 

handling system such as a flush system. 
18. a. Install no shade structures in the corrals, or 

b. Install shade structures such that they are constructed with a light permeable roofing 
material, or 

c. Install shade structures such that situated so that they are uphill of any slope in the 
corral. 

19. a. Implement an alternative mitigation measure(s), not listed above. 
Class Two Mitigation Measures 

20. a. Vacuum manure instead of flushing or scraping and apply manure directly to land 
either through injection or incorporation. 

21. a. Use lime or a similar absorbent material in the pens and corrals according to the 
manufacturer's recommendations to minimize moisture in the pens, or 

b. Apply thymol to the pen and corral soil in accordance with the manufacturer's 
recommendation. 

22. a. House animals in an enclosure vented to a VOC control device with a combined VOC 
capture and VOC control efficiency of at least 80%. 

 
D. Owners/operators that handle or store solid manure or separated solids outside the animal 

housing shall incorporate at least one (1) of the following mitigation measures: 
Class One Mitigation Measures 

1. a. Cover dry manure piles outside the pens with a weatherproof covering from October 
through May, except for times, not to exceed twenty-four (24) hours per event, when 
wind events remove the covering, or 

b. Store no dry manure piles outside of animal housing from October through May. 
2. a. Remove manure from the facility within seventy-two (72) hours of removal from the 

pens. 
3. a. Implement an alternative mitigation measure(s), not listed above. 

Continues on the next page 
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Table 3.3 – Other Cattle Phase I Mitigation Measure Requirements (continued) 

Class Two Mitigation Measures 
4. a. Compost manure removed from pens with an aerated static pile vented to a VOC 

control device with an overall VOC capture and VOC control efficiency of at least 
80%. 

5. a. Store all removed manure in an enclosure vented to a VOC control device with an 
overall VOC capture and VOC control efficiency of at least 80%. 

6. a. Send at least 51% of the manure removed from the animal housing to a digester with a 
VOC control device with an overall VOC capture and VOC control efficiency of at 
least 80%. 

7. a. Use a slatted floor system (slatted floors over deep pits or shallow flush alleys), with 
daily manure removal. 

 
E. Owners/operators that handle manure in a liquid form shall incorporate at least one (1) of 

the following mitigation measures: 
Class One Mitigation Measures 

1. a. Manage the facility such that there are no lagoons, as defined in Section 3.35, at the 
facility. 

2. a. Use phototropic lagoon, or 
b. Use an anaerobic treatment lagoon that is not mechanically aerated. 

3. a. Remove solids from the waste system with a solid separator separation system. 
4. a. Maintain lagoon pH between 6.5 and 7.5. 
5. a. Implement an alternative mitigation measure(s), not listed above. 

Class Two Mitigation Measures 
6. a. Use an aerobic lagoon, or 

b. Use an anaerobic treatment lagoon that is mechanically aerated. 
7. a. Maintain organic loading in the lagoon that is less than 3.5 mg (dry weight)/mL, or 

total volatile solids is less than 3.5 mg/mL. 
8. a. Use additional non-standard equipment or chemicals on the solid separator system, 

such as roller or screw presses or chemical coagulants and flocculants, that increase 
the percent of solid separation achieved by the separator and that is approved by the 
APCO, ARB, and EPA. 

9. a. Cover the lagoon and vent to a VOC control device with an overall VOC capture and 
VOC control efficiency of at least 80%. 

Continues on the next page 
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Table 3.3 – Other Cattle Phase I Mitigation Measure Requirements (continued) 
F. Owners/operators who land apply dry or liquid manure to crop land on the facility shall 

incorporate at least (2) two of the following mitigation measures: 
Class One Mitigation Measures 

1. a. Land incorporate all manure within seventy-two (72) hours of removal from animal 
housing. 

2. a. Only apply manure that has been treated with an anaerobic or aerobic lagoon or 
digester system. 

3. a. Allow liquid manure to stand in the fields no more than twenty-four (24) hours after 
irrigation, or  

b. Apply no liquid manure. 
4. a. Apply no solid manure with a moisture content of more than 50%, or 

b. Apply no solid manure. 
5. a. Implement an alternative mitigation measure(s), not listed above. 
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5.5.4  Swine CAF: Owners/operators of a Large CAF that is a Swine Facility 
shall comply with the Phase I requirements in Table 3.4: 

 
Table 3.4 – Swine Phase I Mitigation Measure Requirements 
A. Owners/operators shall incorporate at least five (5) of the following feed and silage 

mitigation measures: 
Class One Mitigation Measures 

1. a. Feed according to National Research Council (NRC) guidelines. 
2. a. Feed animals probiotics designed to improve digestion according to manufacturer 

recommendations. 
3. a. Feed animals at least 5% cellulose. 
4. a. Feed animals a casein based diet. 
5. a. Feed animals an amino acid-supplemented diet with 2% sucrose thermal 

oligosaccharide caramel. 
6. a. Feed animals a diet with no more than ten percent (10%) crude protein with 

supplemented lysine, threonine, tryptophan, and methionine. 
7. a. Feed animals 10 ppm anthraquinone. 
8. a. Remove spilled from the facility at least once every fourteen (14) days.  
9. a. Remove uneaten wet feed from the housing within twenty-four (24) hours of a rain 

event. 
10. a. Feed or dispose of rations within forty-eight (48) hour of grinding and mixing rations. 
11. a. Store grain in a weatherproof storage structure from October through May. 
12. a. Implement an alternative mitigation measure(s), not listed above. 

 
B. Owners/operators shall incorporate at least five (5) of the following mitigation measures in 

each animal housing unit: 
Class One Mitigation Measures 

1. a. Clean manure from the housing at least twice every fourteen (14) days. 
2. a. Manage pens such that the manure depth in the pen does not exceed eighteen (18) 

inches at any time or point. 
3. a. Slope the surface of the pens at least 3% where the available space for each animal is 

400 square feet or less. Slope the surface of the pens at least 1.5% where the available 
space for each animal is more than 400 square feet per animal. 

4. a. Install floats on the troughs or use drinkers that do not drip or another method 
approved by the APCO, ARB, and EPA to ensure that the water in the troughs does 
not intentionally or unintentionally overflow or spill onto an earthen ground. 

Continues on the next page 
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Table 3.4 – Swine Phase I Mitigation Measure Requirements (continued) 

5. a. Inspect water pipes and troughs and repair leaks at least once every fourteen (14) 
days. 

6. a. Use a slatted floor system (slatted floors over deep pits or shallow flush alleys), with 
daily manure removal. 

7. a. Implement an alternative mitigation measure(s), not listed above. 
Class Two Mitigation Measures 

8. a. Use lime or a similar absorbent material in the pens according to the manufacturer's 
recommendations to minimize moisture in the pens. 

9. a. House animals in an enclosure vented to a VOC control device with a combined VOC 
capture and VOC control efficiency of at least 80% 

10. a. House animals in a tunnel ventilated house with mechanical ventilation. 
 
C. Owners/operators that handle or store solid manure or separated solids outside the animal 

housing shall incorporate at least one (1) of the following mitigation measures: 
Class One Mitigation Measures 

1. a. Cover dry manure and separated solids outside the pens with a weatherproof covering 
from October through May except for times, not to exceed twenty-four (24) hours per 
event, when wind events remove the covering. 

2. a. Remove manure from the facility within seventy-two (72) hours of removal from the 
pens or corrals. 

3. a. Use a dry manure handling system, such as stockpiles or solid land application, 
instead of a liquid system such as a flush system. 

4. a. Implement an alternative mitigation measure(s), not listed above. 
Class Two Mitigation Measures 

5. a. Compost manure removed from pens with an aerated static pile vented to a VOC 
control device with an overall VOC capture and VOC control efficiency of at least 
80%. 

6. a. Store all removed manure in an enclosure vented to a VOC control device with an 
overall VOC capture and VOC control efficiency of at least 80%. 

7. a. Send at least 51% of the manure removed from site to a digester with a VOC control 
device with an overall VOC capture and VOC control efficiency of at least 80% 
control efficiency. 

Continues on the next page 
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Table 3.4 – Swine Phase I Mitigation Measure Requirements (continued) 
D. Owners/operators that handle manure in a liquid form shall incorporate at least one (1) of 

the following mitigation measures: 
Class One Mitigation Measures 

1. a. Manage the facility such that there are no lagoons, as defined in Section 3.35, at the 
facility. 

2. a. Use phototropic lagoon, or 
b. Use an anaerobic treatment lagoon. 

3. a. Remove solids from the waste system with a solid separator system, prior to the waste 
entering the lagoon. 

4. a. Maintain lagoon pH between 6.5 and 7.5. 
5. a. Implement an alternative mitigation measure(s), not listed above. 

Class Two Mitigation Measures 
6. a. Use an aerobic lagoon, or 

b. Use a mechanically aerated lagoon. 
7. a. Maintain organic loading in the lagoon that is less than 3.5 mg (dry weight)/mL, or 

total volatile solids is less than 3.5 mg/mL. 
8. a. Use additional non-standard equipment or chemicals on the solid separator system, 

such as roller or screw presses or chemical coagulants and flocculants, that increase 
the percent of solid separation achieved by the separator and that is approved by the 
APCO, ARB, and EPA. 

9. a. Cover the lagoon and vent to a VOC control device with an overall VOC capture and 
VOC control efficiency of at least 80%. 

 
E. Owners/operators who land apply dry or liquid manure to crop land on the facility shall 

incorporate at least (2) two of the following mitigation measures: 
Class One Mitigation Measures 

1. a. Land incorporate all solid manure within seventy-two (72) hours of removal from 
animal housing,  or 

2.  a. Only apply manure that has been treated with an anaerobic or aerobic lagoon or 
digester system. 

3. a. Allow liquid manure to stand in the fields no more than twenty-four (24) hours after 
irrigation, or 

b. Apply no liquid manure. 
4. a. Apply no solid manure with a moisture content of more than 50%, or 

b. Apply no solid manure. 
5. a. Implement an alternative mitigation measure(s), not listed above. 
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5.5.5  Poultry CAF: Owners/operators of a large CAF that is a Poultry Facility 

shall comply with the Phase I requirements in Table 3.5: 
 

Table 3.5 – Poultry Phase I Mitigation Measure Requirements 
A. Owners/operators shall incorporate at least five (5) of the following feed mitigation 

measures: 
Class One Mitigation Measures 

1. a. Feed according to NRC guidelines. 
2. a. Feed animals probiotics designed to improve digestion according to manufacturer 

recommendations, or 
3. a. Feed animals an amino acid-supplemented diet to meet their nutrient requirements, or  
4. a. Feed animals feed additives such as amylase, xylanase, and protease, designed to 

maximize digestive efficiency according to manufacturer recommendations. 
5. a. Remove spilled feed from housing at least once every seven (7) days. 
6. a. Enclose grain in a weatherproof storage structure from October through May. 
7. a. Feed or dispose of feed within forty-eight (48) hour of grinding and mixing feed. 
8. a. Use feed additives designed to reduce feed decomposition or oxidization (the process 

were one or more electrons are removed from a molecule). 
9. a. Remove uneaten wet feed from the housing within twenty-four (24) hours of a rain 

event. 
10. a. Implement an alternative mitigation measure(s), not listed above. 

 
B. Each poultry house shall incorporate at least four (4) of the following mitigation measures: 

Class One Mitigation Measures 
1. a. Remove caked manure/litter at least once every fourteen (14) days. 
2. a. Clean under poultry cages at least once every fourteen (14) days. 
3. a. Use poultry litter additives designed to reduce air emissions or moisture content in 

litter, such as aluminum sulfate or sodium bisulfate, according to manufacturer 
recommendations. 

4. a. Use a dry housing cleaning method at all times, except when a wet cleaning method is 
required for animal health or biosecurity issues. 

5. a. Use drinkers that do not drip. 
6. a. Adjust the height, volume, and location of drinkers at least once every fourteen (14) 

days. 
7. a. Use no foggers in the house. 

Continues on the next page 
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Table 3.5 – Poultry Phase I Mitigation Measure Requirements (continued) 

8. a. Only use fogger systems designed, operated and maintained according to manufacturer 
recommendations that provide water droplets with an average size of 50 microns or 
less. 

9. a. Slope the surface of the house at least 3% where the available space for each animal is 
400 square feet or less. Slope the surface of the house at least 1.5% where the 
available space for each animal is more than 400 square feet per animal. 

10. a. Install mounds or berms up gradient to prevent the runoff of stormwater into pens 
(only an option for animals allowed to freely move between indoor housing structures 
and outdoor pens). 

11. a. Inspect water pipes and drinkers and repair leaks at least once every fourteen (14) 
days. 

12. a. Maintain the roof structure and manage roof runoff in accordance with the applicable 
standards in NRCS Field Office Technical Guide Code 558 or other applicable 
standards approved by the APCO, ARB, and EPA 

13. a. Implement an alternative mitigation measure(s), not listed above. 
Class Two Mitigation Measures 

14. a. Vent housing to a VOC control device with an overall VOC capture and VOC control 
efficiency of at least 80%. 

15. a. Use a belt litter removal system that dries the litter. 
16. a. House animals in a tunnel ventilated houses with mechanical ventilation. 
17. a. Use a litter drying system, such as a flat bed drying system. 

 
C. Owners/operators that handle or store solid manure/litter or separated solids outside the 

animal housing shall incorporate at least one (1) of the following mitigation measures: 
Class One Mitigation Measures 

1. a. Remove all manure/litter from the facility within seventy-two (72) hours of removal 
from housing, or 

b. Send all manure/litter to a lagoon within seventy-two (72) hours of removal from 
housing. 

2. a. Cover manure/litter outside the housing with a weatherproof covering from October 
through May, except for times, not to exceed twenty-four (24) hours per event, when 
wind events remove the covering. 

3. a. Use a solid manure/litter handling system in housing, such as stockpiles, solid land 
application, or a thin bed manure/litter drying system, instead of a liquid system such 
as flushing, manure/litter storage ponds, or manure/litter treatment lagoons. 

4. a. Implement an alternative mitigation measure(s), not listed above. 
Continues on the next page 
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Table 3.5 – Poultry Phase I Mitigation Measure Requirements (continued) 

Class Two Mitigation Measures 
5. a. Send at least 51% of the manure/litter removed from site to a digester, with a VOC 

control device with an overall VOC capture and VOC control efficiency of at least 
80%. 

6. a. Compost manure/litter removed from the housing with an aerated static pile vented to 
a VOC control device with an overall VOC capture and VOC control efficiency of at 
least 80%. 

 
D. Owners/operators that handle manure/litter in a liquid form shall incorporate at least one 

(1) of the following mitigation measures: 
Class One Mitigation Measures 

1. a. Manage the facility such that there are no lagoons, as defined in Section 3.35, at the 
facility. 

2. a. Use phototropic lagoon, or 
b. Use an anaerobic treatment lagoon. 

3. a. Remove solids from the waste system with a solid separator system, prior to the waste 
entering the lagoon. 

4. a. Maintain lagoon pH between 6.5 and 7.5. 
5. a. Implement an alternative mitigation measure(s), not listed above. 

Class Two Mitigation Measures 
6. a. Use an aerobic lagoon, or 

b. Use a mechanically aerated lagoon. 
7. a. Maintain organic loading in the lagoon that is less than 3.5 mg (dry weight)/mL, or 

total volatile solids is less than 3.5 mg/mL. 
8. a. Use additional non-standard equipment or chemicals on the solid separator system, 

such as roller or screw presses or chemical coagulants and flocculants, that increase 
the percent of solid separation achieved by the separator and is approved by the 
APCO, ARB, and EPA. 

9. a. Cover the lagoon or storage pond and vent to a VOC control device with an overall 
VOC capture and VOC control efficiency of at least 80%. 
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5.6 Phase II Mitigation Measures: Owners/operators of CAFs subject to the 
regulatory threshold in Table 2 shall comply with all applicable Phase II 
Mitigation Measures in accordance with the compliance schedule in Section 8.0. 

 
5.6.1 Dairy CAF: An owner/operator of a medium or large Dairy CAF shall 

comply with the Phase II mitigation measures in Table 4.1. 
 
Table 4.1 – Dairy CAF Phase II Mitigation Measure Requirements 
A. Feed: 
 An owner/operator of a dairy CAF shall implement mitigation measures 1, 2, 3, and 4 

and at least one (1) additional mitigation measure: 
1. Feed according to National Research Council (NRC) guidelines. 
2. Push feed so that it is within three (3) feet of feedlane fence within two hours of putting 

out the feed or use a feed trough or other feeding structure designed to maintain feed 
within reach of the cows.  

3. Begin feeding total mixed rations within two (2) hours of grinding and mixing rations. 
4. Store grain in a weatherproof storage structure or under a weatherproof covering from 

October through May. 
5. Feed steam-flaked, dry rolled, cracked or ground corn or other steam-flaked, dry rolled, 

cracked or ground cereal grains. 
6. Remove uneaten wet feed from feed bunks within twenty-four (24) hours after the end of 

a rain event. 
7. For total mixed rations that contain at least 30% by weight of silage, feed animals total 

mixed rations that contain at least 45% moisture. 
8. Implement an alternative mitigation measure(s), not listed above.   

 
B. Silage: 
 An owner/operator of a dairy CAF that feeds silage shall implement at least one (1) of the 

following silage mitigation measures: 
1. Operators selecting this option must choose mitigation measure 1a plus one (1) from 

mitigation measures 1b, 1c, 1d plus two (2) from mitigation measures 1e, 1f, 1g: 
 
a. Cover the surface of silage piles, except for the area where feed is being removed 

from the pile, with a plastic tarp that is at least five (5) mils thick (0.005 inches), 
multiple plastic tarps with a cumulative thickness of at least 5 mils (0.005 inches), or 
an oxygen barrier film covered with a UV resistant material, within seventy-two (72) 
hours of last delivery of material to the pile. 

Continues on the next page 
 

SJVUAPCD 4570 - 32 10/21/10 



 

 
Table 4.1 – Dairy CAF Phase II Mitigation Measure Requirements (continued) 

 Choose one of the following: 
b. Build silage piles such that the average bulk density of silage piles is at least  

44 lb/cu ft for corn silage and 40 lb/cu ft for other silage types, as measured in 
accordance with Section 7.11; or 

c. When creating a silage pile, adjust filling parameters to assure a calculated average 
bulk density of at least 44 lb/cu ft for corn silage and at least 40 lb/cu ft for other 
silage types, using a spreadsheet approved by the District; or 

d. Incorporate all of the following practices when creating silage piles: 
i. Harvest silage crop at ≥65% moisture for corn; and ≥60% moisture for alfalfa/ 

grass and other silage crops; and 
ii. Incorporate the following parameters for Theoretical Length of Chop (TLC) and 

roller opening, as applicable, for the crop being harvested. 
 

Crop Harvested 
TLC  

(inches) 
Roller Opening 

(mm) 
Corn with no processing ≤ 1/2 in N/A 

Processed Corn <35% dry matter ≤ 3/4 in 1 - 4 mm 
Alfalfa/Grass ≤ 1.0 in N/A 

Wheat/Cereal Grains/Other ≤ 1/2 in N/A 
 

iii. Manage silage material delivery such that no more than six (6) inches of material 
are un-compacted on top of the pile. 

 
Choose two of the following: 
e. Manage exposed silage (select one of the following): 

i. Manage silage piles such that only one silage pile has an uncovered face and the 
uncovered face has a total exposed surface area of less than 2,150 square feet; or 

ii. Manage multiple uncovered silage piles such that the total exposed surface area 
of all uncovered silage piles is less than 4,300 square feet. 

Continues on the next page 
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Table 4.1 – Dairy CAF Phase II Mitigation Measure Requirements (continued) 
 f. Maintain silage working face (select one of the following): 

i. Use a shaver/facer to remove silage from the silage pile; or 
ii. Maintain a smooth vertical surface on the working face of the silage pile. 

g. Silage Additives (select one of the following): 
i. Inoculate silage with homolactic lactic acid bacteria in accordance with 

manufacturer recommendations to achieve a concentration of at least 100,000 
colony forming units per gram of wet forage; or 

ii. Apply propionic acid, benzoic acid, sorbic acid, sodium benzoate, or potassium 
sorbate at a rate specified by the manufacturer to reduce yeast counts when 
forming silage pile; or 

iii. Apply other additives at specified rates that have been demonstrated to reduce 
alcohol concentrations in silage and/or VOC emissions from silage and have been 
approved by the District and EPA. 

2. Utilize a sealed feed storage system (e.g., Ag-Bag) for silage. 

3. Implement an alternative mitigation measure(s), not listed above.  
 

C. Milking Parlor: 
 An owner/operator of a dairy CAF shall implement at least one (1) of the following 

mitigation measures in each milking parlor: 
1. Flush or hose milking parlor immediately prior to, immediately after, or during each 

milking. 
2. Implement an alternative mitigation measure(s), not listed above.   

 
D. Freestall Barn: 
 An owner/operator of a dairy CAF that houses animals in freestalls shall implement 

mitigation measures 1 and 2 and at least one (1) additional mitigation measure in each 
freestall barn: 

1. Pave feedlanes, where present, for a width of at least eight (8) feet along the corral side 
of the feedlane fence for milk and dry cows and at least six (6) feet along the corral side 
of the feedlane for heifers. 

2. Choose one of the following: 
a.  Flush, scrape, or vacuum freestall flush lanes immediately prior to, immediately 

after, or during each milking; or  
b.  Flush or scrape freestall flush lanes at least three (3) times per day. 

3. Use non-manure-based bedding and non-separated solids based bedding for at least 90% 
of the bedding material, by weight, for freestalls (e.g. rubber mats, almond shells, sand, 
or waterbeds).  

Continues on the next page 
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Table 4.1 – Dairy CAF Phase II Mitigation Measure Requirements (continued) 

4. For a large dairy CAF, remove manure that is not dry from individual cow freestall beds 
or rake, harrow, scrape, or grade freestall bedding at least once every seven (7) days. 
 
For a medium dairy CAF, remove manure that is not dry from individual cow freestall 
beds or rake, harrow, scrape, or grade freestall bedding at least once every fourteen (14) 
days. 

5.  Have no animals in exercise pens or corrals at any time. 
6. Implement an alternative mitigation measure(s), not listed above. 

 
E. Corrals: 

An owner/operator of a dairy CAF that houses animals in corrals shall implement 
mitigation measures 1, 2, 3, 4, 5, and 6 and at least one (1) additional mitigation measure 
in each corral where animals have been housed in the last thirty (30) days: 

1. Pave feedlanes, where present, for a width of at least 8 feet along the corral side of the 
feedlane fence for milk and dry cows and at least 6 feet along the corral side of the 
feedlane for heifers. 

2. Choose one of the following: 
a. Clean manure from corrals at least four (4) times per year with at least sixty (60) 

days between cleaning; or 
b. Clean corrals at least once between April and July and at least once between 

September and December.  
3. Choose one of the following: 

a. Scrape, vacuum, or flush concrete lanes in corrals at least once every day for mature 
cows and every seven (7) days for support stock; or 

b. Clean concrete lanes such that the depth of manure does not exceed twelve  
(12) inches at any point or time. 

4. Inspect water pipes and troughs and repair leaks at least once every seven (7) days. 
5. Choose one of the following: 

a.  Slope the surface of the corrals at least 3% where the available space for each  
animal is 400 square feet or less.  Slope the surface of the corrals at least 1.5% 
where the available space for each animal is more than 400 square feet per animal; or 

b. Maintain corrals to ensure proper drainage preventing water from standing more than 
forty-eight (48) hours; or 

c.  Harrow, rake, or scrape corrals sufficiently to maintain a dry surface.   
6. If the CAF has shade structures, they must choose one of the following: 

a. Install shade structures such that they are constructed with a light permeable roofing 
material; or 

b. Install all shade structures uphill of any slope in the corral; or 
c. Clean manure from under corral shades at least once every fourteen (14) days, when 

weather permits access into the corral; or 
d.  Install shade structure so that the structure has a North/South orientation. 

Continues on the next page 
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Table 4.1 – Dairy CAF Phase II Mitigation Measure Requirements (continued) 
7. Manage corrals such that the manure depth in the corral does not exceed twelve (12) 

inches at any time or point, except for in-corral mounding. Manure depth may exceed 12 
inches when corrals become inaccessible due to rain events.  The facility must resume 
management of the manure depth of 12 inches or lower immediately upon the corral 
becoming accessible. 

8. Knockdown fence line manure build-up prior to it exceeding a height of twelve (12) 
inches at any time or point. Manure depth may exceed 12 inches when corrals become 
inaccessible due to rain events. The facility must resume management of the manure 
depth of 12 inches or lower immediately upon the corral becoming accessible. 

9.  Choose one of the following: 
a. Use lime or a similar absorbent material in the corrals according to the 

manufacturer's recommendation; or 
b. Apply thymol to the feedlot soil in accordance with the manufacturer's 

recommendation.  
10. Implement an alternative mitigation measure(s), not listed above. 

 
F. Solid Manure/Separated Solids: 

Owners/operators of a large dairy CAF that handle or store solid manure or separated 
solids outside the animal housing shall implement at least one (1) of the following 
mitigation measures: 

1. Within seventy-two (72) hours of removal from housing, either: 
a.  Remove dry manure from the facility; or  
b.  Cover dry manure outside the housing with a weatherproof covering from October 

through May, except for times when wind events remove the covering, not to exceed 
twenty-four (24) hours per event. 

2. Within seventy-two (72) hours of removal from the drying process, either: 
a.  Remove separated solids from the facility; or  
b.  Cover separated solids outside the housing with a weatherproof covering from October 

through May, except for times when wind events remove the covering, not to exceed 
twenty-four (24) hours per event. 

3. Implement an alternative mitigation measure(s), not listed above. 
 

G. Liquid Manure: 
An owner/operator of a dairy CAF that handles manure in a liquid form shall implement at 
least one (1) of the following mitigation measures: 

1. Use a phototropic lagoon. 
2. Use an anaerobic treatment lagoon designed in accordance with NRCS Guideline No. 

359. 
3. Remove solids from the waste system with a solid separator system, prior to the waste 

entering the lagoon. 
4. Maintain lagoon pH between 6.5 and 7.5. 
5. Implement an alternative mitigation measure(s), not listed above. 

Continues on the next page 
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Table 4.1 – Dairy CAF Phase II Mitigation Measure Requirements (continued) 
H. Land Application: 

An owner/operator of a dairy CAF who land applies manure to crop land on the facility 
shall implement the following applicable mitigation measures: 

1. If the CAF applies solid manure, choose one of the following: 
a. Incorporate all solid manure within seventy-two (72) hours of land application; or 
b.  Only apply solid manure that has been treated with an anaerobic treatment lagoon, 

aerobic lagoon, or digester system; or  
c.  Apply no solid manure with a moisture content of more than 50%; or 
d.  Implement an alternative mitigation measure(s), not listed above. 

2. If the CAF applies liquid manure, choose one of the following: 
a. Only apply liquid manure that has been treated with an anaerobic treatment lagoon, 

aerobic lagoon, or digester system; or  
b. Allow liquid manure to stand in the fields for no more than twenty-four (24) hours 

after irrigation; or   
c. Apply liquid/slurry manure via injection with drag hose or similar apparatus; or 
d.  Implement an alternative mitigation measure(s), not listed above. 
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5.6.2 Beef Feedlots: Owners/operators of a beef feedlot CAF shall comply with the 
Phase II mitigation measures in Table 4.2. 

 
Table 4.2 – Beef Feedlot Phase II Mitigation Measure Requirements 
A. Feed: 
 An owner/operator of a beef feedlot CAF shall implement at least two (2) of the following 

feed mitigation measures: 
1. Feed according to National Research Council (NRC) guidelines. 
2. Feed steam-flaked, dry rolled, cracked or ground corn or other steam-flaked, dry rolled, 

cracked or ground cereal grains. 
3. Remove uneaten wet feed from feed bunks within twenty-four (24) hours after the end of 

a rain event. 
4. Implement an alternative mitigation measure(s), not listed above. 

 
B. Silage: 
 An owner/operator of a beef feedlot CAF that feeds silage shall implement at least one (1) 

of the following silage mitigation measures: 
1. Operators selecting this option must choose mitigation measure 1a plus one (1) from 

mitigation measures 1b, 1c, 1d plus two (2) from mitigation measures 1e, 1f, 1g: 
 
a. Cover the surface of silage piles, except for the area where feed is being removed 

from the pile, with a plastic tarp that is at least five (5) mils thick (0.005 inches), 
multiple plastic tarps with a cumulative thickness of at least 5 mils (0.005 inches), or 
an oxygen barrier film covered with a UV resistant material, within seventy-two (72) 
hours of last delivery of material to the pile. 

Continues on the next page 
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Table 4.2 – Beef Feedlot Phase II Mitigation Measure Requirements (continued) 

Choose one of the following: 
b. Build silage piles such that the average bulk density of silage piles is at least  

44 lb/cu ft for corn silage and 40 lb/cu ft for other silage types, as measured in 
accordance with Section 7.11; or 

c. When creating a silage pile, adjust filling parameters to assure a calculated average 
bulk density of at least 44 lb/cu ft for corn silage and at least 40 lb/cu ft for other 
silage types, using a spreadsheet approved by the District; or 

d. Incorporate all of the following practices when creating silage piles: 
i. Harvest silage crop at ≥65% moisture for corn; and ≥60% moisture for alfalfa/ 

grass and other silage crops; and 
ii. Incorporate the following parameters for Theoretical Length of Chop (TLC) and 

roller opening, as applicable, for the crop being harvested. 
 

Crop Harvested 
TLC  

(inches) 
Roller Opening 

(mm) 
Corn with no processing ≤ 1/2 in N/A 

Processed Corn <35% dry matter ≤ 3/4 in 1 - 4 mm 
Alfalfa/Grass ≤ 1.0 in N/A 

Wheat/Cereal Grains/Other ≤ 1/2 in N/A 
 
iii. Manage silage material delivery such that no more than six (6) inches of material 

are un-compacted on top of the pile. 
 

 

Choose two of the following: 
e. Manage exposed silage (select one of the following): 

i.  Manage silage piles such that only one silage pile has an uncovered face and the 
uncovered face has a total exposed surface area of less than 2,150 square feet; or 

ii. Manage multiple uncovered silage piles such that the total exposed surface area 
of all uncovered silage piles is less than 4,300 square feet. 

Continues on the next page 
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Table 4.2 – Beef Feedlot Phase II Mitigation Measure Requirements (continued) 
 f. Maintain silage working face (select one of the following): 

i. Use a shaver/facer to remove silage from the silage pile; or 
ii. Maintain a smooth vertical surface on the working face of the silage pile. 

g. Silage Additives (select one of the following): 
i.  Inoculate silage with homolactic lactic acid bacteria in accordance with 

manufacturer recommendations to achieve a concentration of at least 100,000 
colony forming units per gram of wet forage; or 

ii. Apply propionic acid, benzoic acid, sorbic acid, sodium benzoate, or potassium 
sorbate at a rate specified by the manufacturer to reduce yeast counts when 
forming silage pile; or 

iii. Apply other additives at specified rates that have been demonstrated to reduce 
alcohol concentrations in silage and/or VOC emissions from silage and have been 
approved by the District and EPA. 

2. Utilize a sealed feed storage system (e.g., Ag-Bag) for silage. 
3. Implement an alternative mitigation measure(s), not listed above.  

 
C. Housing: 

An owner/operator of a beef feedlot CAF shall implement mitigation measures 1, 2, 3, and 
4 and at least one (1) additional mitigation measure in each of the animal housing 
structures (e.g. each corral, etc.): 

1. Scrape corrals twice a year with at least ninety (90) days between cleanings, excluding the 
removal of in-corral mounds. 

2. Inspect water pipes and troughs and repair leaks at least once every seven (7) days. 
3. Choose one of the following: 

a.  Slope the surface of the corrals at least 3% where the available space for each animal 
is 400 square feet or less. Slope the surface of the corrals at least 1.5% where the 
available space for each animal is more than 400 square feet per animal.  

b. Maintain corrals to ensure proper drainage preventing water from standing more than 
forty-eight (48) hours; or 

c.  Harrow, rake, or scrape corrals sufficiently to maintain a dry surface, unless the 
corrals have not held animals in the last thirty (30) days.  

4. If the CAF has shade structures, they must choose with one of the following: 
a.  Install shade structures such that they are constructed with a light permeable roofing 

material; or 
b.  Install all shade structures uphill of any slope in the corral; or 
c.  Install shade structure so that the structure has a North/South orientation. 

5. Manage corrals and concrete lanes such that the dry manure depth in the pen does not 
exceed twelve (12) inches at any time or point, except for in-corral mounds. Manure 
depth may exceed twelve (12) inches when corrals become inaccessible due to rain 
events. The facility must resume management of the manure depth of twelve (12) inches 
or lower immediately upon the corral becoming accessible. 

Continues on the next page 
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Table 4.2 – Beef Feedlot Phase II Mitigation Measure Requirements (continued) 

6. Knockdown fence line manure build-up prior to it exceeding a height of twelve (12) 
inches at any time or point. Manure depth may exceed twelve (12) inches when corrals 
become inaccessible due to rain events. The facility must resume management of the 
manure depth of twelve (12) inches or lower immediately upon the corral becoming 
accessible. 

7. Implement an alternative mitigation measure(s), not listed above. 
 

D. Solid Manure/Separated Solids: 
 An owner/operator of a beef feedlot CAF that handles or stores solid manure or separated 

solids outside the animal housing shall implement at least one (1) of the following 
mitigation measures: 

1. Choose one of the following: 
a.  Within 72 hours of removal from animal housing, either remove dry manure from the 

facility or, during the months of October through May, cover dry manure pile with a 
weatherproof covering, except for times, not to exceed twenty-four (24) hours per 
event, when wind events remove the covering.; or 

b. Manage moisture content of manure to less than 50%.  
2. Implement an alternative mitigation measure(s), not listed above. 

 
E. Liquid Manure: 

An owner/operator of a beef feedlot CAF that handles manure in a liquid form shall 
implement at least one (1) of the following mitigation measures: 

1. Use a phototropic lagoon. 
2. Use an anaerobic treatment lagoon designed in accordance with NRCS Guideline No. 

359. 
3. Remove solids from the waste system with a solid separator system, prior to the waste 

entering the lagoon. 
4. Maintain lagoon pH between 6.5 and 7.5. 
5. Implement an alternative mitigation measure(s), not listed above. 

Continues on the next page 
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Table 4.2 – Beef Feedlot Phase II Mitigation Measure Requirements (continued) 
F. Land Application: 
 An owner operator of a beef feedlot CAF who land applies manure to crop land on the 

facility shall implement the following applicable mitigation measures: 
1. If the CAF applies solid manure, choose one of the following: 

a. Incorporate all solid manure within seventy-two (72) hours of land application; or 
b.  Only apply solid manure that has been treated with an anaerobic treatment lagoon, 

aerobic lagoon, or digester system; or  
c.  Apply no solid manure with a moisture content of more than 50%; or 
d.  Implement an alternative mitigation measure(s), not listed above. 

2. If the CAF applies liquid manure, choose one of the following: 
a. Only apply liquid manure that has been treated with an anaerobic treatment lagoon, 

aerobic lagoon, or digester system; or  
b. Allow liquid manure to stand in the fields for no more than twenty-four (24) hours 

after irrigation; or   
c. Apply liquid/slurry manure via injection with drag hose or similar apparatus; or 
d.  Implement an alternative mitigation measure(s), not listed above. 
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5.6.3  Other Cattle CAF: Owners/operators of an other cattle CAF shall comply with 

the Phase II mitigation measures in Table 4.3. 
 
Table 4.3 – Other Cattle Phase II Mitigation Measure Requirements 
A. Feed: 
 An owner/operator of an other cattle CAF shall implement at least two (2) of the following 

feed mitigation measures: 
1. Feed according to National Research Council (NRC) guidelines. 
2. Feed steam-flaked, dry rolled, cracked or ground corn or other steam-flaked, dry rolled, 

cracked or ground cereal grains. 
3. Remove uneaten wet feed from feed bunks within twenty-four (24) hours after the end of 

a rain event. 
4. Implement an alternative mitigation measure(s), not listed above. 

 
B. Silage: 
 An owner/operator of an other cattle CAF that feeds silage shall implement at least one (1) 

of the following silage mitigation measures: 
1. Operators selecting this option must choose mitigation measure 1a plus one (1) from 

mitigation measures 1b, 1c, 1d plus two (2) from mitigation measures 1e, 1f, 1g: 
 
a. Cover the surface of silage piles, except for the area where feed is being removed 

from the pile, with a plastic tarp that is at least five (5) mils thick (0.005 inches), 
multiple plastic tarps with a cumulative thickness of at least 5 mils (0.005 inches), or 
an oxygen barrier film covered with a UV resistant material, within seventy-two (72) 
hours of last delivery of material to the pile. 

Continues on the next page 
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Table 4.3 – Other Cattle Phase II Mitigation Measure Requirements 

 Choose one of the following: 
b. Build silage piles such that the average bulk density of silage piles is at least  

44 lb/cu ft for corn silage and 40 lb/cu ft for other silage types as measured in 
accordance with Section 7.11; or 

c. When creating a silage pile, adjust filling parameters to assure a calculated average 
bulk density of at least 44 lb/cu ft. for corn silage and at least 40 lb/cu ft for other 
silage types using a spreadsheet approved by the District; or 

d. Incorporate all of the following practices when creating silage piles: 
i. Harvest silage crop at ≥65% moisture for corn; and ≥60% moisture for alfalfa/ 

grass and other silage crops; and 
ii. Incorporate the following parameters for Theoretical Length of Chop (TLC) and 

roller opening, as applicable, for the crop being harvested. 
 

Crop Harvested 
TLC  

(inches) 
Roller Opening 

(mm) 
Corn with no processing ≤ 1/2 in N/A 

Processed Corn <35% dry matter ≤ 3/4 in 1 - 4 mm 
Alfalfa/Grass ≤ 1.0 in N/A 

Wheat/Cereal Grains/Other ≤ 1/2 in N/A 
 

iii. Manage silage material delivery such that no more than six (6) inches of material 
are un-compacted on top of the pile. 

Continues on the next page 
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Table 4.3 – Other Cattle Phase II Mitigation Measure Requirements (continued) 

 Choose one of the following: 
e Manage exposed silage (select one of the following): 

i. Manage silage piles such that only one silage pile has an uncovered face and the 
uncovered face has a total exposed surface area of less than 2,150 square feet; or 

ii. Manage multiple uncovered silage piles such that the total exposed surface area of 
all uncovered silage piles is less than 4,300 square feet. 

f. Maintain silage working face (select one of the following): 
i. Use a shaver/facer to remove silage from the silage pile; or 
ii. Maintain a smooth vertical surface on the working face of the silage pile. 

g. Silage Additives (select one of the following): 
i. Inoculate silage with homolactic lactic acid bacteria in accordance with 

manufacturer recommendations to achieve a concentration of at least 100,000 
colony forming units per gram of wet forage; or 

ii. Apply propionic acid, benzoic acid, sorbic acid, sodium benzoate, or potassium 
sorbate at a rate specified by the manufacturer to reduce yeast counts when 
forming silage pile; or 

iii. Apply other additives at specified rates that have been demonstrated to reduce 
alcohol concentrations in silage and/or VOC emissions from silage and have been 
approved by the District and EPA. 

2. Utilize a sealed feed storage system (e.g., Ag-Bag) for silage. 
3. Implement an alternative mitigation measure(s), not listed above.  

 
C. Freestalls: 
 An owner/operator of an other cattle CAF that houses animals in freestalls shall implement 

mitigation measures 1 and 2 and at least one (1) additional mitigation measure in each 
freestall barn: 

1. Vacuum, scrape, or flush freestalls at least once every seven (7) days. 
2. Pave feedlanes, where present, for a width of at least six (6) feet along the corral side of 

the feedlane. 
3. Use non-manure-based bedding and non-separated solids based bedding for at least 90% 

of the bedding material, by weight, for freestalls (e.g. rubber mats, almond shells, sand, 
or waterbeds). 

4. Remove manure that is not dry from individual cow freestall beds or rake, harrow, 
scrape, or grade bedding in freestalls at least once every seven (7) days. 

5. Implement an alternative mitigation measure(s), not listed above. 
Continues on the next page 
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Table 4.3 – Other Cattle Phase II Mitigation Measure Requirements (continued) 
D. Corrals: 

An owner/operator of a other cattle CAF that houses animals in corrals shall implement 
mitigation measures 1, 2, 3, 4, and 5 and at least one (1) additional mitigation measure in 
each corral where animals have been housed in the last thirty (30) days: 

1. Scrape corrals twice a year with at least 90 days between cleanings, excluding in-corral 
mounds. 

2. Choose one of the following: 
a.  Scrape, vacuum, or flush concrete lanes in corrals at least once every seven (7) days; 

or 
b.  Clean concrete lanes such that the depth of manure does not exceed twelve  

(12) inches at any point or time. 
3. Inspect water pipes and troughs and repair leaks at least once every seven (7) days. 
4. Choose one of the following: 

a.  Slope the surface of the corrals at least 3% where the available space for each animal 
is 400 square feet or less. Slope the surface of the corrals at least 1.5% where the 
available space for each animal is more than 400 square feet per animal.  

b. Maintain corrals to ensure proper drainage preventing water from standing more than 
forty-eight (48) hours; or 

c.  Harrow, rake, or scrape corrals and corrals sufficiently to maintain a dry surface, 
unless the corrals have not held animals in the last thirty (30) days. 

5. If the CAF has shade structures, they must choose one of the following: 
a. Install shade structures such that they are constructed with a light permeable roofing 

material; or 
b. Install all shade structures uphill of any slope in the corral; or 
c.  Install shade structure so that the structure has a North/South orientation. 

6. Manage corrals and concrete lanes such that the dry manure depth in the pen does not 
exceed twelve (12) inches at any time or point, except for in-corral mounds. Manure depth 
may exceed twelve (12) inches when corrals become inaccessible due to rain events. The 
facility must resume management of the manure depth of twelve (12) inches or lower 
immediately upon the corral becoming accessible. 

7. Knockdown fence line manure build-up prior to it exceeding a height of twelve (12) inches 
at any time or point. Manure depth may exceed twelve (12) inches when corrals become 
inaccessible due to rain events. The facility must resume management of the manure depth 
of twelve (12) inches or lower immediately upon the corral becoming accessible. 

8.  Choose one of the following: 
a. Use lime or a similar absorbent material in the corrals according to the manufacturer's 

recommendation; or 
b. Apply thymol to the feedlot soil in accordance with the manufacturer's 

recommendation.  
9. Implement an alternative mitigation measure(s), not listed above. 

Continues on the next page 
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Table 4.3 – Other Cattle Phase II Mitigation Measure Requirements (continued) 
E. Solid Manure/Separated Solids: 
 An owner operator of an other cattle CAF that handles or stores solid manure or separated 

solids outside the animal housing shall implement at least one (1) of the following 
mitigation measures: 

1. Within seventy-two (72) hours of removal from housing, either: 
a.  Remove dry manure from the facility; or  
b.  Cover dry manure outside the housing with a weatherproof covering from October 

through May, except for times when wind events remove the covering, not to exceed 
twenty-four (24) hours per event. 

2. Within seventy-two (72) hours of removal from the drying process, either: 
a.  Remove separated solids from the facility; or  
b.  Cover separated solids outside the housing with a weatherproof covering from October 

through May, except for times when wind events remove the covering, not to exceed 
twenty-four (24) hours per event. 

3. Implement an alternative mitigation measure(s), not listed above. 
 

F. Liquid Manure: 
An owner/operator of an other cattle CAF that handles manure in a liquid form shall 
implement at least one (1) of the following mitigation measures: 

1. Use a phototropic lagoon. 
2. Use an anaerobic treatment lagoon designed in accordance with NRCS Guideline No. 359. 
3. Remove solids from the waste system with a solid separator separation system. 
4. Maintain lagoon pH between 6.5 and 7.5. 
5. Implement an alternative mitigation measure(s), not listed above. 

 

G. Land Application: 
 An owner/operator of an other cattle CAF who land applies manure to crop land on the 

facility shall implement the following applicable mitigation measures: 
1. If the CAF applies solid manure, choose one of the following: 

a. Incorporate all solid manure within seventy-two (72) hours of land application; or 
b.  Only apply solid manure that has been treated with an anaerobic treatment lagoon, 

aerobic lagoon, or digester system; or  
c.  Apply no solid manure with a moisture content of more than 50%; or 
d.  Implement an alternative mitigation measure(s), not listed above. 

2. If the CAF applies liquid manure, choose one of the following: 
a. Only apply liquid manure that has been treated with an anaerobic treatment lagoon, 

aerobic lagoon, or digester system; or  
b. Allow liquid manure to stand in the fields for no more than twenty-four (24) hours 

after irrigation; or   
c. Apply liquid/slurry manure via injection with drag hose or similar apparatus; or 
d.  Implement an alternative mitigation measure(s), not listed above. 
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5.6.4 Swine CAF: An owner/operator of a swine CAF shall comply with the Phase II 
mitigation measures in Table 4.4. 

 
Table 4.4 – Swine Phase II Mitigation Measure Requirements 
A. Feed: 

Owners/operators of a swine CAF shall implement at least two (2) of the following feed 
mitigation measures: 

1.  Use grain with an average particle size diameter between 300-800 microns.  
2. Utilize phase feeding and split-sex feeding programs to more closely match the nutrient 

requirements of animals.  
3. Implement an alternative mitigation measure(s), not listed above. 

 
B. Housing: 

Owners/operators of a swine CAF shall implement at least three (3) of the following 
mitigation measures in each animal housing unit: 

1. Use a slatted floor system (slatted floors over deep pits or shallow flush alleys), with daily 
manure removal for shallow flush alleys and weekly removal from deep pits. 

2. Manage pens such that the manure depth in the pen does not exceed twelve (12) inches at 
any time or point. 

3. Inspect water pipes and troughs and repair leaks at least once every seven (7) days. 
4. Implement an alternative mitigation measure(s), not listed above. 

 
C. Liquid Manure: 

Owners/operators of a swine CAF that handle manure in a liquid form shall implement at 
least one (1) of the following mitigation measures:   

1. Use a phototropic lagoon. 
2. Use an anaerobic treatment lagoon designed in accordance with NRCS Guideline No. 359. 
3. Maintain lagoon pH between 6.5 and 7.5. 
4. Implement an alternative mitigation measure(s), not listed above. 

 
D. Land Application: 

Owners/operators of a swine CAF who land apply liquid manure to crop land on the facility 
shall implement one (1) of the following mitigation measures: 

1. Allow liquid manure to stand in the fields for no more than twenty-four (24) hours after 
irrigation. 

2. Implement an alternative mitigation measure(s), not listed above. 
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5.6.5 Layer CAF: An owner/operator of a layer CAF shall comply with the Phase II 
mitigation measures in Table 4.5. 
 

Table 4.5 – Layer Phase II Mitigation Measure Requirements 
A. Feed: 

Owners/operators of a layer CAF shall implement at least one (1) of the following feed 
mitigation measures: 

1. Choose one of the following: 
a. Feed according to NRC guidelines; or 
b. Feed animals probiotics designed to improve digestion according to manufacturer 

recommendations; or  
c. Feed animals an amino acid supplemented diet to meet their nutrient requirements; or  
d. Feed animals feed additives such as amylase, xylanase, and protease, designed to 

maximize digestive efficiency according to manufacturer recommendations.  
2. Implement an alternative mitigation measure(s), not listed above. 

 
B. Housing: 

Owners/operators of a layer CAF shall implement at least two (2) of the following housing 
mitigation measures: 

1. Use drinkers that do not drip continuously. 
2. Inspect water pipes and drinkers and repair leaks daily. 
3. Implement an alternative mitigation measure(s), not listed above. 

 
C.  Solid Manure/Separated Solids: 

Owners/operators of a layer CAF that handle or store solid litter/manure or separated solids 
outside the animal housing shall implement at least one (1) of the following mitigation 
measures: 

1. Within seventy-two (72) hours of removal from housing, either: 
a.  Remove all litter/manure from the facility; or  
b.  Cover litter/manure outside the housing with a weatherproof covering from October 

through May, except for times when wind events remove the covering, not to exceed 
twenty-four (24) hours per event. 

2. Implement an alternative mitigation measure(s), not listed above. 
 
D. Liquid Manure: 

Owners/operators of a layer CAF that handle manure in a liquid form shall implement at 
least one (1) of the following mitigation measures: 

1. Use a phototropic lagoon. 
2. Use an anaerobic treatment lagoon designed in accordance with NRCS Guideline No. 359. 
3. Maintain lagoon pH between 6.5 and 7.5. 
4. Implement an alternative mitigation measure(s), not listed above. 
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5.6.6 Broiler, Duck, or Turkey CAF: An owner/operator of a chicken broiler, duck, 
or turkey CAF shall comply with the Phase II mitigation measures in Table 4.6. 
 

Table 4.6 – Broiler, Duck, or Turkey Phase II Mitigation Measure Requirements 
A. Feed: 

Owners/operators of a broiler, duck, or turkey CAF shall implement at least one (1) of the 
following feed mitigation measures: 

1. Choose one of the following: 
a. Feed according to NRC guidelines; or 
b. Feed animals probiotics designed to improve digestion according to manufacturer 

recommendations; or 
c. Feed animals an amino acid supplemented diet to meet their nutrient requirements; or 
d. Feed animals feed additives such as amylase, xylanase, and protease, designed to 

maximize digestive efficiency according to manufacturer recommendations. 
2. Implement an alternative mitigation measure(s), not listed above. 

 
B. Housing:   

Owners/operators of a broiler or duck CAF shall implement at least four (4) of the 
following housing mitigation measures: 
 
Owners/operators of a turkey CAF shall implement at least five (5) of the following housing 
mitigation measures: 

1. Use a dry housing cleaning method at all times, except when a wet cleaning method is 
required for animal health or biosecurity issues, pursuant to Section 5.4. 

2. Use drinkers that do not drip continuously. 
3. Inspect drinkers at least once every seven (7) days and adjust the height, volume, and 

location of drinkers if necessary. 
4. Inspect water pipes and drinkers and repair leaks daily. 
5. If the facility houses turkeys in pens, install mounds or berms up gradient to prevent the 

runoff of storm water into pens. 
6. Implement an alternative mitigation measure(s), not listed above. 

Continues on the next page 
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Table 4.6 – Broiler, Duck, or Turkey Phase II Mitigation Measure Requirements (continued) 
C. Solid Manure/Separated Solids: 

Owners/operators of a broiler, duck, or turkey CAF that handles or stores solid 
litter/manure or separated solids outside the animal housing shall implement at least one (1) 
of the following mitigation measures: 

1. Within seventy-two (72) hours of removal from housing, either: 
a.  Remove all litter/manure from the facility; or  
b.  Cover litter/manure outside the housing with a weatherproof covering from October 

through May, except for times when wind events remove the covering, not to exceed 
twenty-four (24) hours per event.  

2. Implement an alternative mitigation measure(s), not listed above. 
 

D. Liquid Manure: 
Owners/operators of a broiler, duck, or turkey CAF that handles manure in a liquid form 
shall implement at least one (1) of the following mitigation measures: 

1. Use a phototropic lagoon. 
2. Use an anaerobic treatment lagoon designed in accordance with NRCS Guideline No. 359. 
3. Maintain lagoon pH between 6.5 and 7.5. 
4. Implement an alternative mitigation measure(s), not listed above. 

 
6.0 Monitoring Requirements 
 

Owners/operators shall comply with the requirements of Section 6.1 when 
implementing all applicable Phase II Mitigation Measures in Section 5.6. 
 
6.1 Lagoon Monitoring 

 
Owners/operators using a mitigation measure for a lagoon in their approved 
emission mitigation plan shall monitor the lagoon for the required parameter(s), 
as determined by the APCO and EPA, at least once every calendar quarter, with 
at least 30 days between monitoring tests. 

 
7.0 Administrative Requirements 
 

7.1 Records for Exempt CAFs 
 

An owner/operator claiming exemption pursuant to Section 4.0 shall maintain 
records on a quarterly basis of the number and type of animals and production 
group at the facility.  Examples of records that may be used to show proof of 
exemption include, but are not limited to, Dairy Herd Improvement Association 
records and animal inventories maintained for financial purposes.  
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7.2 General Records for CAFs Subject to Section 5.0 Requirements 
 
7.2.1 Permits:  Owners/operators shall maintain copies of all facility permits. 
 
7.2.2 Number of Animals:  Owner/operators shall maintain records of the 

number of animals of each species and production group at the facility on 
a quarterly basis.  Examples of records that may be used include, but are 
not limited to, Dairy Herd Improvement Association records and animal 
inventories done for financial purposes. 

 
7.2.3 Owner/operators shall maintain records sufficient to demonstrate 

compliance with all applicable mitigation measures. 
 
7.3. Records for Feed and Silage Mitigation Measures 

 
7.3.1 Feed Content/Feed Additive: Records of feed content, formulation, and 

quantity of feed additive utilized, sufficient to verify compliance with 
approved feed content and feed additive mitigation measures.  Records 
may include laboratory test results and other test results. 
 

7.3.2 Feed Processing: Records sufficient to verify that feed was given to 
animals (for example, put in feed bunks) or disposed of within the time 
allowed by the approved mitigation measure. 

 
7.3.3 Feed Removal: Records demonstrating that feed is removed within the 

specified time period. 
 
7.3.4 Feed Storage: Records demonstrating that feed was kept in weatherproof 

storage for the required period.  Records for feed storage shall be 
required when implementing the Phase II mitigation measures. 

 
7.3.5 Feed Moisture Content: Records for annual testing to determine moisture 

content of mixed ration food that contains at least 30% by weight of 
silage.  Records for feed moisture content shall be required when 
implementing the Phase II mitigation measures. 

 
7.3.6 Silage Covers: Records demonstrating that silage was covered, including 

the thickness of the cover, in compliance with any silage mitigation 
measures chosen.  Examples of records that show compliance include, 
but are not limited to, invoices demonstrating that silage covers were 
installed and maintained at the facility, cover thickness, records 
demonstrating the thickness of the silage cover, and maintenance records 
for repair or replacement of damaged covers. 
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7.3.7 Silage Pile Bulk Density at Pile Formation: Records of required practices 
used to ensure adequate bulk density of silage piles and/or measured bulk 
density of silage piles.  Records for silage bulk density shall be required 
when implementing the Phase II mitigation measures. 

 
7.3.8 Silage Pile Formation: Records demonstrating that silage piles were 

formed in compliance with any silage mitigation measures chosen.  
Examples of records that show compliance include, but are not limited 
to, moisture content of silage pile material, records of the length of cut 
for the crop being harvested, records of silage material delivery date, 
records that there are no more than six inches of material un-compacted 
on top of the pile of silage piles.  Records for silage pile formation shall 
be required when implementing the Phase II mitigation measures. 

 
7.3.9 Silage Leachate: Records demonstrating that the leachate was collected 

either by an active or passive system and the system was maintained in a 
manner approved by the APCO and EPA.  Examples of records that 
show compliance include, but are not limited to, design specification for 
the system and a maintenance checklist for inspections and repairs. 

 
7.3.10 Exposed Silage: Records demonstrating that silage piles are managed 

such that exposed surface area is in compliance with any silage 
mitigation measures chosen.  Records for exposed silage shall be 
required when implementing the Phase II mitigation measures. 

 
7.3.11 Silage Inoculation: Records demonstrating silage inoculation with either 

homolactic lactic acid bacteria, propionic acid, benzoic acid, sorbic acid 
sodium benzoate, or potassium sorbate.  Records shall include rate 
specified by manufacturer and rate applied by operator/owner, date of 
inoculation and date of silage pile formation completion.  Records for 
silage inoculation shall be required when implementing the Phase II 
mitigation measures. 

 
7.3.12 VOC Emission Control Systems: Source test results, 

monitoring/inspection logs and maintenance logs. 
 
7.3.13 Weatherproof Coverings: Records verifying that any covers used are 

installed, used, and maintained in accordance with manufacturer 
recommendations and any applicable standard approved by the APCO 
and EPA.  For covers removed by wind events, an estimate of when the 
cover was removed and documentation of when the cover was replaced. 

 
7.3.14 Alternative Feed or Silage Mitigation Measures: Records sufficient to 

verify compliance with each approved alternative mitigation measure to 
the satisfaction of the APCO and EPA. 
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7.4 Records for Milking Parlor Mitigation Measures 
 

Records verifying that the milking parlor was flushed or hosed immediately 
prior to, immediately after, or during each milking. 
 

7.5 Records for Freestall/Corral/Animal Housing 
 
7.5.1 Bedding Material: Records of the material(s) used for animal bedding, 

including the percentage of non-manure.  Records for bedding material 
shall be required when implementing the Phase II mitigation measures. 

 
7.5.2 Clean/Scrape/Flush/Vacuum: Records sufficient to demonstrate that the 

removal of manure/bedding was performed as required in the approved 
mitigation measure.  This may be a log when owners/operators initial 
that they performed all applicable practices. 

 
7.5.3 Depth of Manure: Records demonstrating the measurement of the 

manure depth and measures taken to remove material greater than the 
amount allowed by the mitigation measure. 

 
7.5.4 Foggers: Records, such as design specifications, demonstrating that 

foggers used to comply with rule requirements meet the required 
standards. 

 
7.5.5 Lime, Thymol, and Eugenol: Records of the quantity of material applied 

and the area over which it was applied.  Owners/operators shall also 
maintain manufacturer’s product application recommendations to 
demonstrate compliance with the recommendations. 

 
7.5.6 Litter Additives: Records, including a copy of the manufacturer’s 

recommendations, which demonstrate litter additives used to comply 
with rule requirements are administered in accordance with 
manufacturer's specifications. 

 
7.5.7 Roof Structure/Runoff: Records such as design specifications and 

maintenance logs demonstrating that any roof runoff structures used to 
comply with rule are in compliance with applicable standards in NRCS 
Field Office Technical Guide Code 558 or other applicable standards 
approved by the APCO and EPA. 

 
7.5.8 Shade Structures: Records, such as design specifications, demonstrating 

that any shade structures used to comply with rule requirements meet the 
required standards. 
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7.5.9 Slope/Drainage: Records sufficient to verify that harrowing and sloping 
of corrals used to comply with rule requirements are implemented as 
required in the rule. 

 
7.5.10 Vacuum/Land Apply Cattle Waste: Records showing time of vacuuming 

and time of land application of the vacuumed solids. 
 
7.5.11 VOC Emission Control Systems: Source test results, 

monitoring/inspection logs and maintenance logs. 
 
7.5.12 Water Pipes, Drinkers, and Water Troughs: Records of inspections 

performed and repairs completed. 
 
7.5.13 Wet Feed Removal: Records verifying that animal housing was inspected 

for wet feed after a rain event/inspection and that the wet feed was 
removed. 

 
7.5.14 Alternative Freestall/Corral/Animal Housing Mitigation Measure: 

Records that demonstrate compliance with each approved alternative 
mitigation measure to the satisfaction of the APCO and EPA. 

 
7.6 Records for Solid Manure/Separated Solids Outside of Animal Housing 

 
7.6.1 Aerated Static Pile: Records of monitoring/inspection logs and 

maintenance logs. 
 
7.6.2 Removal of Manure/Separated Solids:  Records sufficient to verify when 

the waste was removed from freestall/corral/animal housing and when 
the waste was either removed from the facility or land incorporated.   

 
7.6.3 Storage of Manure/Separated Solids in an Aerobic/Anaerobic Digester 

 
7.6.3.1 Records, such as design specifications and maintenance logs, 

demonstrating that any aerobic/anaerobic digesters used to 
comply with rule requirements meets the standards in NRCS 
Field Office Technical Guide Code 366 or 365 or other 
applicable standards approved by the APCO and EPA. 

 
7.6.3.2 Records of the quantity of manure/separated solids, as needed, 

to comply with the approved Phase II mitigation measure. 
 

7.6.4 VOC Emission Control Systems: Source test results, 
monitoring/inspection logs and maintenance logs. 
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7.6.5 Weatherproof Coverings: Records verifying that any covers used are 
installed, used, and maintained in accordance with manufacturer 
recommendations and any applicable standard approved by the APCO 
and EPA.  For covers removed by wind events, an estimate of when the 
cover was removed and documentation of when the manure/separated 
solid piles were re-covered. 

 
7.6.6 Alternative Solid Manure/Separated Solids Mitigation Measure: Records 

that demonstrate compliance with each approved alternative mitigation 
measure to the satisfaction of the APCO and EPA. 

 
7.7 Records for Liquid Manure  

 
7.7.1 Lagoons 
 

7.7.1.1 Test results of the approved monitoring parameter and records 
of measures taken to bring the parameter within specified 
limits. 

 
7.7.1.2 Design specifications demonstrating that the lagoon meets the 

requirements listed in the NRCS Field Office Technical Guide 
for the lagoon type or other applicable standards approved by 
the APCO and EPA. 

 
7.7.2 Solids Separator System 
 

7.7.2.1 Records, such as design specifications and maintenance logs, 
demonstrating that the solids separator system meets the 
approved mitigation measure specifications and is operated and 
maintained as recommended by the manufacturer. 

 
7.7.2.2 Non-Standard Chemicals:  Record the quantity of material used.  

Owners/operators shall also maintain manufacturer’s product 
usage recommendations to demonstrate compliance with the 
manufacturer’s recommendations. 

 
7.7.2.3 Non-Standard Equipment for Solid Separator System:  Records, 

such as design specifications and maintenance logs, 
demonstrating that the solids separator equipment meets the 
approved mitigation measure specifications and is operated and 
maintained as recommended by the manufacturer. 

 
7.7.3 VOC Emission Control Systems, including biofilters and other VOC 

emission control systems: Source test results, monitoring/inspection logs 
and maintenance logs. 
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7.7.4 Alternative Liquid Manure Mitigation Measures: Records that 
demonstrate compliance with the approved alternative mitigation 
measure, to the satisfaction of the APCO and EPA. 

 
7.8 Records for Land Application of Manure 

 
7.8.1 Time to Incorporate Manure: Records indicating the time the manure 

was applied and when the waste was incorporated into the soil. 
 
7.8.2 Lagoon-Treated or Digester-Treated Manure: Records that demonstrate 

that the applied manure came from an aerobic lagoon, an anaerobic 
treatment lagoon or a digester system. 

 
7.8.3 Liquid Waste Standing in Field: Records that demonstrate that liquid 

manure does not remain in the field for longer than twenty-four (24) 
hours after application.  

 
7.8.4 Moisture Content of Solid Manure: Records of the moisture content of 

applied solid manure. 
 
7.9 Records Retention 

 
Owners/operators of a CAF subject to the requirements of Section 5.0 shall 
keep and maintain the required in Sections 7.1 through 7.8.4, as applicable, for 
a minimum of five (5) years and the records shall be made available to the 
APCO and EPA upon request. 

 
7.10 Source Testing Requirements 
 

7.10.1 Owners/operators shall conduct an initial source test of all VOC control 
devices and aerated static piles used to comply with rule requirements 
not later than six (6) months after the date of installation, and at least 
once every twelve (12) months thereafter unless the APCO, ARB, and 
EPA determines more frequent testing is required to demonstrate 
compliance with rule requirements. 

 
7.10.2 Owners/operators using phototropic lagoons as a mitigation measure in 

their emission mitigation plan shall test lagoons for bacteria 
concentration, bacteriochlorophyll concentration, or a surrogate 
parameter determined by the APCO, ARB, and EPA not later than six 
(6) months after the date of issuance of the permit, and least once every 
twelve (12) months thereafter unless the APCO, ARB, and EPA 
determines more frequent testing is required to demonstrate compliance 
with rule requirements. 
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7.10.3 Owners/operators using aerobic lagoons as a mitigation measure in their 
emission mitigation plan shall test lagoons for dissolved oxygen content 
not later than six (6) months after the date of issuance of the permit, and 
at least once every twelve (12) months thereafter, unless the APCO, 
ARB, and EPA determines more frequent testing is required to 
demonstrate compliance with rule requirements. 

 
7.10.4 Owners/operators using mechanically aerated lagoons as a mitigation 

measure in their emission mitigation plan shall test lagoons for biological 
oxygen demand within six (6) months after the date of issuance of the 
permit, and at least once every twelve (12) months thereafter, unless the 
APCO, ARB, and EPA determines more frequent testing is required to 
demonstrate compliance with rule requirements. 

 
7.10.5 Owners/operators using lagoon pH as a mitigation measure in their 

emission mitigation plan shall test lagoons for pH within six (6) months 
after the date of issuance of the permit, and at least once every twelve 
(12) months thereafter, unless the APCO, ARB, and EPA determines 
more frequent testing is required to demonstrate compliance with rule 
requirements. 

 
7.10.6 Owners/operators shall test any other parameters determined necessary 

by the APCO, ARB, and EPA to demonstrate compliance with rule 
requirements as frequently as determined necessary by the APCO, ARB, 
and EPA. 

 
7.11 Test Methods 
 
 Owners/operators shall conduct applicable testing using the following methods 

or any other alternative test method approved by the APCO and EPA.  Test 
methods referenced shall be the latest approved version. 

 
7.11.1 Bacterial Concentration – ASTM D4454 - 85(2009) Standard Test 

Method for Simultaneous Enumeration of Total and Respiring Bacteria in 
Aquatic Systems by Microscopy or ASTM D4455 - 85(2009) Standard 
Test Method for Enumeration of Aquatic Bacteria by Epifluorescence 
Microscopy Counting Procedure. 

 
7.11.2 Bacteriochlorophyll a Concentration – ASTM D3731 – 87 (2004) 

Standard Practices for Measurement of Chlorophyll Content of Algae in 
Surface Waters. 

 
7.11.3 Biological Oxygen Demand – EPA Method 405.1 (Biochemical Oxygen 

Demand (5 days, 20°C)). 
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7.11.4 Bulk Packing Density of Silage Piles – Remove representative samples of 
known volume using a forage probe or other instrument and weighing 
the samples. Bulk density is the weight of the sample divided by the 
volume of material removed from the pile.  The bulk density shall be 
determined as the average of at least three representative samples per 
silage pile. 

 
7.11.5 Biofilter Control Efficiency – The control efficiency of a biofilter shall 

be determined using SCAQMD Method 25.3 (Determination of Low 
Concentration Non-Methane Non-Ethane Organic Compound Emissions 
from Clean Fueled Combustion Sources).  The SCAQMD Method 25.3 
apparatus should be connected to sample directly inside the flux chamber 
or duct as applicable.  Compost emissions are considered as water-
soluble sources where the 50 ppm applicability limit of Method 25.3 
does not apply.  Samples from more than one location may be combined 
(composited) per SCAQMD Rule 1133.2 Attachment A Section 8. 

 
7.11.6 Non-Biofilter Control Efficiency – The control efficiency of a VOC 

emission control system that is not a biofilter shall be determined using: 
 
7.11.6.1 EPA Methods 2 (Determination of Stack Gas Velocity and 

Volumetric Flow Rate (Type S Pitot Tube)), 2A (Volume 
Meters), or 2D (Rate Meters) for measuring flow rates. 

 
7.11.6.2 EPA Methods 25, 25A, or 25B for measuring total gaseous 

organic concentrations at the inlet and outlet of the control 
device.   

 
7.11.6.3 EPA Method 18 or ARB Method 422 shall be used to determine 

the emissions of exempt compounds.   
 
7.11.7 Dissolved Oxygen – EPA Method 360.1 (Oxygen, Dissolved 

(Membrane Electrode)) or 360.2 (Oxygen, Dissolved (Modified 
Winkler, Full-Bottle Technique)). 

 
7.11.8  Moisture Content for Biofilters – Test Methods for the Examination of 

Compost and Composting (TMECC) Method 3.09 (Total Solids and 
Moisture at 70±5 degrees Centigrade). 

 
7.11.9 Moisture Content for Silage – Soil, Plant and Water Reference 

Methods for the Western Region [Third Edition, 2005] Test Method 
P1.10 (Dry Matter Content - Gravimetric), or American Association of 
Agricultural and Biological Engineers (ASABE) Standard S358.2, 
National Forage Testing Association (NFTA) Methods 2.1.3 and 
2.1.4, AOAC Methods: 930.15, 934.01, 991.01, and 2001.12. 
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7.11.10 Organic Loading - Standard Methods of the Examination of Water and 

Wastewater Method 2540 G – Solids. 
 
7.11.11 pH – EPA Method 150.2 (pH, Electrometric) or TMECC Method 

04.11-A (1:5 Slurry pH) 
 
7.11.12 Temperature – EPA Method 170.1 (Temperature – Thermometric) 
 
7.11.13 Alternative Test Methods – An operator may use an alternative test 

method to those listed in Sections 7.11.1 through 7.11.13 for which 
written approval of the APCO and EPA has been obtained. 

 
8.0 Compliance Schedule 
 

8.1 Owners/operators of facilities subject to the Regulatory Threshold requirements 
of this rule under Table 2 shall submit a complete Permit-to-Operate or 
Authority-to-Construct application for the Phase II requirements in Section 5.6 
by April 21, 2011 that complies with all applicable provisions of this rule. 

 
8.1.1 Owners/operators shall comply with all provisions of Phase II 

requirements on and after 365 days from the Authority-to-Construct or 
Permit-to-Operate issuance date, whichever is earlier.  

 
8.1.2 Owners/operators of Large CAFs shall comply with the Phase I 

requirements in Section 5.5 until demonstrating full compliance with 
Phase II requirements in Section 5.6.  

 
8.2 Owners/operators of new or modified facilities that become subject to the 

Regulatory Threshold requirements of this rule under Table 2 shall comply with 
the Phase II requirements of Section 5.6. 
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6. Regulation VIII:  PM10 Requirements 
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October 19, 2015 
	 	 	 	 	 	 		
Mr. Roger Richards 
Senior Planner 
Quad Knopf 
901 East Main Street  
Visalia, CA 93278	
	
	
Subject:  Letter Report – Revised Draft Environmental Impact Report for the 
 Animal Confinement Facilities Plan and Ordinance Amendment 
 Dairy Cattle Emissions Update	
	
Dear Mr. Richards: 
 
This Letter Report discusses the update, requested by Quad Knopf (Quad) and completed by Insight 
Environmental Consultants, Inc. (Insight), to the air quality report (Castle 2012) prepared by Castle 
Environmental Consulting, LLC (Castle).  This update is required for the Draft Environmental Impact 
Report (DEIR) for the Animal Confinement Facilities Plan and Ordinance Amendment for Tulare County.  
A modification of the dairy cattle numbers that were used to determine emission impacts from operations 
within Tulare County necessitated this update.   
 
Revised dairy cattle numbers were provided by Tulare County Resource Management Agency (RMA) 
for the baseline years of 2011, 2012 and 2013 (Spata personal communications 2014a).  Additionally, 
Quad instructed Insight to project the cumulative future cattle numbers, for the year 2023, based on two 
alternative growth rates of 1.5% and 1% from the 2011 cattle number (Richards personal 
communications 2015).			
	
Most of the cattle head counts received from the RMA were separated into six categories, milk cows, 
bulls, dry cows, heifers (1-2 years old), heifers (3 months - 1 year old), and calves.  However, emission 
factors for cattle are typically defined as milk cows, dry cows, heifers (15 – 24 months), heifers (7-14 
months), heifers (3-6 months), and calves. After discussions with both Quad and the RMA it was 
concluded that the head counts for the heifers would have a ratio applied based on the number of months 
in each category.  For example the total heifer count would have 22 months (3-24 months) and heifers 
(3-6 months) would have 4 months, therefore, the total heifer number would be multiplied by 0.181 
(4÷22) to calculated the total heifer (3-6 months) for that operating year.  Additionally, some dairies and 
feed lots were not separated into any categories.  The RMA instructed Insight to use an agreed upon 0.75 
ratio between cows and heifers (Spata person communications 2014b).  The same heifer ratios discussed 
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above were then used to breakdown the heifer categories.  The cows were then broken down based on 
the ratio of 0.853 between milk cows and dry cows at existing dairies that had separated categories. 
Insight reviewed Castle’s report and determined that emission calculations in Tables 1-24 and 31-34 
would need to be updated based on the modified dairy cattle numbers.  Per Quad’s instructions, Insight 
followed Castle’s methodology for emissions estimation and updated these tables based on the new and 
modified cattle head counts provided.  These tables can be found in Attachment A of this Letter Report.  
A summary of the updated calculated emissions can be found in the tables below along with the 
corresponding location these numbers are found in the Castle report. 
 
MANURE DECOMPOSITION AND ENTERIC FERMENTATION 
 

Section 2.1 of the Castle report discusses volatile organic compounds (VOC), Ammonia (NH3), and 
greenhouse gas (GHG) emissions from manure decomposition and enteric fermentation.  The GHG 
emissions were reported in the form of carbon dioxide equivalent (CO2e).  These emissions are 
calculated based on SJVAPCD emission factors and cattle head count, therefore, the emissions have 
been updated. 	

 
TABLE 1 – MANURE DECOMPOSISION AND ENTERIC FERMENTATION UNMITIGATED 

EMISSIONS 

 Original Emissions Updated Emissions 4 

 VOC 1 
(tons/yr)

NH3 1 
(tons/yr) 

CO2e 2 
(MT/yr) 

VOC  
(tons/yr) 

NH3 
(tons/yr)

CO2e 
(MT/yr) 

2011 Emissions (Project Level) - - - 4,745 23,648 5,951,968
2012 Emissions (Project Level) 5,313 26,344 6,600,368 4,687 23,359 5,882,655
2013 Emissions (Project Level) - - - 4,570 22,731 5,730,828
Cumulative Level Alternative 1 3 6,470 32,084 8,038,363 5,512 27,475 6,915,200
Cumulative Level Alternative 2 3 6,470 32,084 8,038,363 5,244 26,135 6,577,942
Program Level (Alternative 1 - 2011) - - - 767 3,827 963,232 
Program Level (Alternative 2 - 2011) - - - 499 2,487 625,974 
Program Level (Alternative 1 - 2012) 1,157 5,740 1,437,995 825 4,116 1,032,545
Program Level (Alternative 2 - 2012) 1,157 5,740 1,437,995 557 2,776 695,287 
Program Level (Alternative 1 - 2013) - - - 942 4,744 1,184,372
Program Level (Alternative 2 - 2013) - - - 674 3,404 847,114 
1 The original numbers can be found on page 6 of the Castle report. 
2 The original numbers can be found on page 8 of the Castle report. 
3 The original Cumulative Emissions were estimated for the year 2022 and the Updated Cumulative Emissions are estimated for year 2023.  
4 Updated emissions can be found in Tables 11, 12, 23 and 24 in Attachment A.

 
Section 2.1 of the Castle report also discusses VOC emissions from animal feed.    The emissions 
from the animal feed storage piles are calculated based on SJVAPCD emission factors and cattle 
head count, therefore, the emissions have been updated. 
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  TABLE 2 – ANIMAL FEED UNMITIGATED EMISSIONS 

 Original 
Emissions

Updated 
Emissions 3 

 VOC 1 
(tons/yr) 

VOC 
(tons/yr) 

2011 Emissions (Project Level) - 6,005 
2012 Emissions (Project Level) 6,249 5,974 
2013 Emissions (Project Level) - 5,896 
Cumulative Level Alternative 1 2 7,610 7,183 
Cumulative Level Alternative 2 2 7,610 7,050 
Program Level (Alternative 1 - 2011) - 1,178 
Program Level (Alternative 2 - 2011) - 1,045 
Program Level (Alternative 1 - 2012) 1,361 1,208 
Program Level (Alternative 2 - 2012) 1,361 1,076 
Program Level (Alternative 1 - 2013) - 1,286 
Program Level (Alternative 2 - 2013) - 1,154 
1 The original numbers can be found on page 6 of the Castle report. 
2 The original Cumulative Emissions were estimated for the year 2022 and the Updated 
Cumulative Emissions are estimated for year 2023.  
3 Updated emissions can be found in Tables 13 and 14 in Attachment A.

 
CATTLE HOUSING FUGITIVE DUST 
 

Section 2.2 of the Castle report discusses fugitive dust emissions (particulate matter with diameter 
less than 10 microns (PM10)) from cattle housing.  These emissions are calculated based on 
SJVAPCD emission factors and cattle head count, therefore, the emissions have been updated and 
summarized below.  Section 2.3 of the Castle report discusses the methodologies that were used to 
calculate particulate matter with diameter less than 2.5 microns (PM2.5) emissions.  While the PM2.5 
emissions were not reported in this section, they were calculated in the attachment tables and have 
also been updated and summarized below.   
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TABLE 3 – CATTLE HOUSING FUGITIVE DUST EMISSIONS 
 Original Emissions (tons/yr) Updated Emissions (tons/yr) 4 
 Unmitigated Mitigated Unmitigated Mitigated 
 PM10 1 PM2.5 PM10 1 PM2.5 PM10  PM2.5  PM10  PM2.5 

2011 Emissions (Project Level) - - - - 2,352 269 1,900 219 
2012 Emissions (Project Level) 3,048 348 2,438 278 2,375 271 1,915 221 
2013 Emissions (Project Level) - - - - 2,411 275 1,939 224 
Cumulative Alt. 1 Level (2011)2,3 - - - - 2,733 312 2,097 242 
Cumulative Alt. 2 Level (2011)2,3     2,599 297 2,028 234 
Cumulative Alt. 1 Level (2012)2,3 3,713 424 2,776 317 2,733 312 2,105 243 
Cumulative Alt. 2 Level (2012)2,3 3,713 424 2,776 317 2,599 297 2,036 235 
Cumulative Alt. 1 Level (2013)2,3 - - - - 2,733 312 2,117 245 
Cumulative Alt. 2 Level (2013)2,3 - - - - 2,599 297 2,048 236 
Program Level (Alternative 1 - 2011) - - - - 381 43 197 23 
Program Level (Alternative 2 - 2011) - - - - 247 28 128 15 
Program Level (Alternative 1 - 2012) 664 76 338 39 358 41 190 22 
Program Level (Alternative 2 - 2012) 664 76 338 39 224 26 121 14 
Program Level (Alternative 1 - 2013) - - - - 322 37 178 21 
Program Level (Alternative 2 - 2013) - - - - 188 22 109 12 
1 The original numbers can be found on pages 8 and 9 of the Castle report. 
2 The original Cumulative Emissions were estimated for the year 2022 and the Updated Cumulative Emissions are estimated for year 2023.  
3 Mitigated Cumulative Level Emissions will vary depending on which Project Level Year they are being compared to since the mitigation controls 
are mitigate the existing facilities and new facilities at different rates. For example Updated Emissions for Cumulative Level (2011) corresponds to 
the mitigated 2023 Cumulative Emissions when being compared with 2011 Project level emissions for mitigation purposes. 
4 Updated emissions can be found in Tables 15, 17, 18 and 20 in Attachment A.

 
DIESEL POWERED DAIRY EQUIPMENT 
 

Section 2.4 of the Castle report discusses nitrogen oxide (NOx), carbon monoxide (CO), sulfur oxide 
(SOx), VOC, PM10, PM2.5, and CO2e emissions from diesel powered dairy equipment.  These 
emissions are not a function of cattle head counts, therefore, they did not need to be updated. 
 

TRUCK AND AUTOMOBILE TRIPS 
 

Section 2.5 of the Castle report discusses NOx, CO, SOx, VOC, PM10, PM2.5, and CO2e emissions 
from truck and automobile trips.  These emissions are not a function of cattle head counts, therefore, 
they did not need to be updated. 
 

UNPAVED ROAD DUST AT THE DAIRY FACILITIES 
 

Section 2.6 of the Castle report discusses PM10 emissions from unpaved road fugitive dust.  These 
emissions are calculated based on emission factors (Western Governors’ Association 2006) and cattle 
head count, therefore, the emissions have been updated and summarized below.  Section 2.3 of the 
Castle report discusses the methodologies that were used to calculate PM2.5 emissions.  While the 
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PM2.5 emissions were not reported in this section, they were calculated in the attachment tables and 
have also been updated.  Therefore, the updated PM2.5 emissions are summarized below. 
 

TABLE 4 – UNPAVED ROAD DUST UNMITIGATED EMISSIONS 

 
Original Emissions Updated Emissions 3
PM10 1 

(tons/yr) 
PM2.5 

(tons/yr)
PM10  

(tons/yr) 
PM2.5 

(tons/yr)
2011 Emissions (Project Level) - - 94 9 
2012 Emissions (Project Level) 104 10 93 9 
2013 Emissions (Project Level) - - 90 9 
Cumulative Level Alternative 1 2 126 13 109 11 
Cumulative Level Alternative 2 2 126 13 104 10 
Program Level (Alternative 1 - 2011) - - 15 2 
Program Level (Alternative 2 - 2011) - - 11 1 
Program Level (Alternative 1 - 2012) 23 3 16 2 
Program Level (Alternative 2 - 2012) 23 3 11 1 
Program Level (Alternative 1 - 2013) - - 19 2 
Program Level (Alternative 2 - 2013) - - 14 1 
1 The original numbers can be found on page 14 of the Castle report. 
2 The original Cumulative Emissions were estimated for the year 2022 and the Updated Cumulative Emissions are estimated 
for year 2023.  
3 Updated emissions can be found in Table 31 in Attachment A.

 
DAIRY ELECTRICITY CONSUMPTION 
 

Section 2.7 of the Castle report discusses GHG emissions from dairy electricity consumption.  The 
GHG emissions were calculated as carbon monoxide (CO), methane (CH4), and nitrous oxide (N2O) 
but reported in the form of carbon dioxide equivalent (CO2e).  These emissions are calculated based 
on the Climate Registry (2012) factors, SJVAPCD electricity usage rates which were derived from 
California Department of Food and Agriculture (2001) and the California Energy Commission 
(2001), and cattle head count, therefore, the emissions have been updated. 	
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TABLE 5 – DAIRY ELECTRICY CONSUMPTION UNMITIGATED EMISSIONS 

 

Original 
Emissions 

Updated 
Emissions 3 

CO2e 1 
(tons/yr) 

CO2e 
(tons/yr) 

2011 Emissions (Project Level) - 147,660 
2012 Emissions (Project Level) 173,188 147,064 
2013 Emissions (Project Level) - 145,327 
Cumulative Level Alternative 1 2 210,919 171,557 
Cumulative Level Alternative 2 2 210,919 163,190 
Program Level (Alternative 1 - 2011) - 23,897 
Program Level (Alternative 2 - 2011) - 15,530 
Program Level (Alternative 1 - 2012) 37,732 24,493 
Program Level (Alternative 2 - 2012) 37,732 16,126 
Program Level (Alternative 1 - 2013) - 26,230 
Program Level (Alternative 2 - 2013) - 17,863 
1 The original numbers can be found on page 14 of the Castle report. 
2 The original Cumulative Emissions were estimated for the year 2022 and the Updated 
Cumulative Emissions are estimated for year 2023.  
3 Updated emissions can be found in Table 34 in Attachment A.

 
DAIRY REFRIGERATION 
 

Section 2.8 of the Castle report discusses GHG emissions from dairy refrigeration equipment.  These 
emissions are not a function of cattle head counts, therefore, they did not need to be updated. 
 

SUPPORT CROP EMISSIONS 
 

Sections 2.9 through 2.13 of the Castle report discusses NOx, CO, SOx, VOC, PM10, PM2.5, and GHG 
emissions for various emitting sources from support crop activities.  None of these emissions are a 
function of cattle head counts, therefore, they did not need to be updated. 
 

CONSTRUCTION 
 

Section 3 of the Castle report discusses NOx, CO, SOx, VOC, PM10, PM2.5, and GHG emissions from 
construction activities.  Construction emissions are not a function of cattle head counts, therefore, they 
did not need to be updated. 
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All emission estimates found in this Letter Report and Attachment A were calculated using the updated 
dairy cattle numbers provided by the RMA and Quad with the methodologies described and discussed in 
the Castle report.  Should you have any questions or concerns regarding this Letter Report or the 
information provided within, please contact Ron Hunter or the undersigned at 661-282-2200 or by email 
at mdaniel@insenv.com.  
 
 
 
Sincerely, 

	Matthew T. Daniel 
Senior Consultant  
 
 
Attachment	
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Air Quality Calculation Worksheets 

	 	 	 	 	 	 	 	



Table 1.  Tulare County Dairy Animal Population ‐
Project Level (Existing Facilities)

No. of Head No. of Head No. of Head
2011 2012 2013

Milk Cows 509,550 502,825 485,785
Dry Cows & Springers (Inc. Bulls) 96,866 93,471 89,519
Heifers (15‐24 Months) 166,090 168,910 173,261
Heifers (7‐14 months) 132,871 135,128 138,609
Heifers (3‐6 months) 66,071 67,193 68,923
Calves (0‐2 months) 65,689 49,493 49,593
Total 1,037,137 1,017,020 1,005,690
Note: 5 percent of the heifers and 95 percent of the calves listed in this 
table are assumed to be located in heifer and calf ranches.

Table 2.  Tulare County Dairy Animal Population ‐
Cumulative (Year = 2023)

No. of Head No. of Head
Alternative 1 Alternative 2

Growth Rate = 1.5% Growth Rate = 1%
Milk Cows 592,013 563,140
Dry Cows & Springers 112,542 107,053
Heifers (15‐24 Months) 192,969 183,558
Heifers (7‐14 months) 154,374 146,845
Heifers (3‐6 months) 76,764 73,020
Calves (0‐2 months) 76,320 72,598
Total 1,204,981 1,146,214
Note: 5 percent of the heifers and 95 percent of the calves listed in this 
table are assumed to be located in heifer and calf ranches.

Animal Type

Animal Type



Table 3.  Derivation of VOC Emission Factors for Milk Cows at Dairies Subject to Rule 4570 v. 2010

Milking 
Parlor

Solid 
Manure

Liquid 
Manure

Feed according to N
RC G

uideline

Push feed to w
ithin 3 feet of 

feed bunk fenceline

Feed high m
oisture corn or 

steam
‐flaked corn

Store grain in w
eatherproof 

structure O
ctober‐M

ay

Feed/dispose rations w
ithin 48 
hours

Cover silage Pile

Density: high m
oisture harvest, < 

1/2" chop, < 6" uncom
pacted 

top, cover w
ithin 72 hrs

Total exposed surface area of all 
silage piles < 4,300 feet

Silage inoculation

Flush parlor after each m
ilking

Flush, scrape, or vacuum
 

freestall flush lanes w
ith each 
m
ilking

Rake, harrow
, scrape, or grade 

freestall bedding <  14 days

Clean corrals at least once April‐
July and O

ctober‐Decem
ber

Clean corral lanes daily for 
m
ature cow

s, w
eekly for support 

stock

Depth of w
aste not exceed 12" 

in corral

M
aintain corrals to ensure 

proper drainage

Inspect &
 repair w

ater pipes &
 

trough every 14 days

Install shades uphill of corrals

Cover dry  anim
al w

aste piles 
O
ctober‐M

ay

Rem
ove solids w

ith separator

Incorporate solid m
anure w

ithin 
72 hours of land application

Don't allow
 liquid m

anure to 
stand in field > 24 hours

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Dairy (excluding feed) (lb/hd‐yr)

Enteric Emissions 4.32 0.9 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3.89
Milking Parlor 0.04 0.9 1 1 1 1 1 1 1 1 0.9 1 1 1 1 1 1 1 1 1 1 1 1 0.03
Freestall Lanes 0.84 0.9 1 1 1 1 1 1 1 1 1 0.9 1 1 1 1 1 1 1 1 1 1 1 0.68
Freestall Beds 1.05 0.9 1 1 1 1 1 1 1 1 1 1 0.9 1 1 1 1 1 1 1 1 1 1 0.85
Corrals/Pens 10.00 0.9 1 1 1 1 1 1 1 1 1 1 1 0.9 0.9 0.9 0.9 0.9 0.935 1 1 1 1 4.97
Liquid Manure Handling 1.52 0.9 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.9 1 1 1.23
Liquid Manure Land Application 1.64 0.9 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.9 1.33
Solid Manure Land Application 0.39 0.9 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.9 1 0.32
Separated Solid Piles 0.06 0.9 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.05
Solid Manure Storage 0.16 0.9 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.9 1 1 1 0.13

Dairy (excluding feed) 20.0 13.5
Animal Feed (ug/m2‐min) (ug/m2‐min)

Silage Pile ‐ Corn 38,534 1 1 1 1 1 0.9 0.75 0.9 0.9 1 1 1 1 1 1 1 1 1 1 1 1 1 21,068
Silage Pile ‐ Alfalfa 19,398 1 1 1 1 1 0.9 0.75 0.9 0.9 1 1 1 1 1 1 1 1 1 1 1 1 1 10,606
Silage Pile ‐ Wheat 48,716 1 1 1 1 1 0.9 0.75 0.9 0.9 1 1 1 1 1 1 1 1 1 1 1 1 1 26,635
Total Mixed Rations (TMR) 14,507 1 0.9 0.9 1 0.9 1 0.9 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 9,518

Notes:
1. This table represents dairies subject to the 2010 version of SJVAPCD Rule 4570 (Confined Animal Facilities).  This includes dairies with 500 milk cows or greater.
2. Source for table: SJVAPCD, Final Draft Staff Report with Appendices for Amended Revised Proposed Amendments to Rule 4570. Appendix B: Baseline Emission Inventory and Emission Reductions.  October 21,2010.
3. The SJVAPCD assumes only a portion of the dairies will have this control measure (Install Shades Uphill of Corrals).

Emission Factor Multipliers

Land 
Application

Milk Cow 
Controlled 

VOC Emission 
Factor

Implemented Control Measures:
Emission Factor Multipliers (lb/hd‐yr)

Emission Source Description

Milk Cow 
Uncontrolled 
VOC Emission 

Factor

Feed Silage Freestalls Corrals



Table 4.  Summary of VOC Emission Factors by Animal Type and Animal Feed

Uncontrolled 
Dairies

Dairies Subject to 
Rule 4570 v. 2006

Dairies Subject to 
Rule 4570 v. 2010

Dairy (excluding feed) (lb/day/hd) (lb/hd‐yr) (lb/hd‐yr) (lb/hd‐yr)
Milk Cows 150 20.0 15.8 13.5
Dry Cows & Springers 83 11.1 8.7 7.5
Heifers (15‐24 Months) 55 7.3 5.8 5.0
Heifers (7‐14 months) 38 5.1 4.0 3.4
Heifers (3‐6 months) 21 2.8 2.2 1.9
Calves (0‐2 months) 12 1.6 1.3 1.1

(ug/m2‐min) (ug/m2‐min) (ug/m2‐min)
38,534 34,681                   21,068                   
19,398 17,458                   10,606                   
48,716 43,844                   26,635                   
14,507 13,056                   9,518                     

Note: 
1. Source for Manure Production Rates: SJVAPCD, personal communication with Ramon Norman, 2/27/2012
2. Emission factors for support stock are scaled from the milk cow emission factors according to manure production rates.
3. Assumes animals are Holsteins (1,400 lb mature weight).

Silage Pile ‐ Wheat
Total Mixed Rations (TMR)

Emission Source
Manure 

Production Rate

VOC Emission Factors

Animal Feed
Silage Pile ‐ Corn
Silage Pile ‐ Alfalfa



Table 5.  San Joaquin Valley Dairy Animal Population Percentages by Dairy Size Category

< 300 300‐499 500‐999 > 1000
Milk Cows 2.7% 6.9% 20.4% 70.0%
Dry Cows & Springers 2.6% 6.8% 20.3% 70.3%
Heifers (15‐24 Months) 2.4% 6.4% 19.5% 71.6%
Heifers (7‐14 months) 2.5% 6.5% 19.8% 71.2%
Heifers (4‐6 months) 2.8% 6.3% 19.5% 71.4%
Calves (<3 months) 2.6% 6.6% 19.6% 71.2%
Source: SJVAPCD, Final Draft Staff Report with Appendices for Amended Revised Proposed Amendments to Rule 4570. Appendix B:
Baseline Emission Inventory and Emission Reductions. October 21, 2010. Table 4.

Table 6.  Derivation of Consolidated VOC Emission Factors for Manure Decomposition and Enteric Fermentation

Percent of Animals in 
SJV Dairies Subject to 
Rule 4570 v. 2006

Consolidated VOC 
Emission Factor 

(lb/hd/yr)

Percent of Animals in 
SJV Dairies Subject to 
Rule 4570 v. 2010

Consolidated VOC 
Emission Factor 

(lb/hd/yr)
Milk Cows 70.0% 17.1 90.4% 14.1
Dry Cows & Springers 70.3% 9.4 90.5% 7.8
Heifers (15‐24 Months) 71.6% 6.2 91.2% 5.2
Heifers (7‐14 months) 71.2% 4.3 91.0% 3.6
Heifers (4‐6 months) 71.4% 2.4 90.9% 2.0
Calves (<3 months) 71.2% 1.4 90.8% 1.1
Note: The consolidated VOC emission factors assume that Rule 4570 v. 2006 applies to dairies with > 1000 milk cows,
and Rule 4570 v. 2010 applies to dairies with > 500 milk cows.  Dairies not subject to Rule 4570 are assumed to be uncontrolled.

Animal Type

Animal Type

Dairy Size Category (No. Milk Cows)

Conditions During Rule 4570 v. 2006 Conditions During Rule 4570 v. 2010



Table 7.  San Joaquin Valley Dairy Silage Pile Surface Area by Dairy Size Category

Dairy Size Category (No. Milk Cows)
Percentage of 

Dairies
Size of Silage Pile 
‐ Corn (m2/dairy)

Size of Silage Pile 
‐ Alfalfa 

(m2/dairy)

Size of Silage Pile 
‐ Wheat 
(m2/dairy)

< 300 14% 44.59 0 0
300‐499 18% 102 24 102
500‐999 31% 102 24 102
> 1000 37% 225 24 225

Source: SJVAPCD, Final Draft Staff Report with Appendices for Amended Revised Proposed Amendments to Rule 4570. Appendix B:
Baseline Emission Inventory and Emission Reductions. October 21, 2010. Pages B‐7 and B‐8.

Table 8.  Derivation of Consolidated VOC Emission Factors for Silage Piles Conditions During Rule 4570 v. 2010

Corn Alfalfa Wheat Corn Alfalfa Wheat Total
< 300 38,534                  19,398                48,716                1,991                  ‐                        ‐                       1,991                  2.07                         

300‐499 38,534                  19,398                48,716                4,554                  539                       5,758                  10,852                11.30                       
500‐999 21,068                  10,606                26,635                2,490                  295                       3,148                  5,933                  6.18                         
> 1000 21,068                  10,606                26,635                5,493                  295                       6,944                  12,732                13.26                       

8,797                  9.16                         
Notes:

1. The VOC emission factors assume that Rule 4570 v. 2010 applies to dairies with > 500 milk cows, and all other dairies are uncontrolled.
2. The VOC emission factor (per dairy) was converted to (per milk cow) by multiplying by the ratio of the number of dairies (1,331) to milk cows (1,277,678) in the San Joaquin Valley in 2008
Source: SJVAPCD, Final Draft Staff Report with Appendices for Amended Revised Proposed Amendments to Rule 4570. Appendix B:
Baseline Emission Inventory and Emission Reductions. October 21, 2010. Pages B‐7 and B‐8.

Consolidated VOC 
Emission Factor 
(lb/yr/milk cow)

San Joaquin Valley Average (weighted by percent of dairies in each category)

Dairy Size Category (No. Milk Cows)

VOC Emission Factor (ug/m2‐min) VOC Emission Factor (lb/yr/dairy)



Table 9.  Surface Area Factors for Total Mixed Rations (TMR)

Animal Type

Surface Area Factor 
(m2/hd)

Milk Cows 0.658
Dry Cows & Springers 0.658
Heifers (15‐24 Months) 0.658
Heifers (7‐14 months) 0.282
Heifers (4‐6 months) 0.125
Calves (<3 months) 0.000
Source for surface area factors: SJVAPCD, Personal communication with Ramon Norman. 10/28/2010

Table 10.  Derivation of Consolidated VOC Emission Factors for Total Mixed Rations (TMR)

Percent of Animals in 
SJV Dairies Subject to 
Rule 4570 v. 2006

Consolidated VOC 
Emission Factor (ug/m2‐

min)

Percent of Animals in 
SJV Dairies Subject to 
Rule 4570 v. 2010

Consolidated VOC 
Emission Factor (ug/m2‐

min)
Milk Cows 70.0% 13,491                              90.4% 9,997                               
Dry Cows & Springers 70.3% 13,487                              90.5% 9,992                               
Heifers (15‐24 Months) 71.6% 13,468                              91.2% 9,957                               
Heifers (7‐14 months) 71.2% 13,474                              91.0% 9,967                               
Heifers (4‐6 months) 71.4% 13,471                              90.9% 9,972                               
Calves (<3 months) 71.2% 13,474                              90.8% 9,977                               
Note: The consolidated VOC emission factors assume that Rule 4570 v. 2006 applies to dairies with > 1000 milk cows,
and Rule 4570 v. 2010 applies to dairies with > 500 milk cows.  Dairies not subject to Rule 4570 are assumed to be uncontrolled.

Animal Type

Conditions During Rule 4570 v. 2006 Conditions During Rule 4570 v. 2010



Table 11.  VOC and NH3 Emissions Associated with Manure Decomposition and Enteric Fermentation
Project Level (Existing Facilities)

VOC NH3

Milk Cows 509,550                            14.1 74.0 3,598                                18,853                             
Dry Cows & Springers 96,866                               7.8 37.4 378                                   1,811                               
Heifers (15‐24 Months) 166,090                            5.2 19.4 428                                   1,611                               
Heifers (7‐14 months) 132,871                            3.6 13.9 237                                   923                                  
Heifers (4‐6 months) 66,071                               2.0 10.5 65                                     347                                  
Calves (<3 months) 65,689                               1.1 3.1 37                                     102                                  
2011 Total 1,037,137                         4,745                                23,648                            

Milk Cows 502,825                            14.1 74.0 3,551                                18,605                             
Dry Cows & Springers 93,471                               7.8 37.4 365                                   1,748                               
Heifers (15‐24 Months) 168,910                            5.2 19.4 436                                   1,638                               
Heifers (7‐14 months) 135,128                            3.6 13.9 241                                   939                                  
Heifers (4‐6 months) 67,193                               2.0 10.5 66                                     353                                  
Calves (<3 months) 49,493                               1.1 3.1 28                                     77                                    
2012 Total 1,017,020                         4,687                                23,359                            

Milk Cows 485,785                            14.1 74.0 3,431                                17,974                             
Dry Cows & Springers 89,519                               7.8 37.4 350                                   1,674                               
Heifers (15‐24 Months) 173,261                            5.2 19.4 447                                   1,681                               
Heifers (7‐14 months) 138,609                            3.6 13.9 247                                   963                                  
Heifers (4‐6 months) 68,923                               2.0 10.5 68                                     362                                  
Calves (<3 months) 49,593                               1.1 3.1 28                                     77                                    
2013 Total 1,005,690                         4,570                                22,731                            
Notes:

1. Dairies with > 500 milk cows are assumed to be in compliance with SJVAPCD Rule 4570 v. 2010, and all other dairies are  assumed to be uncontrolled.
This assumption is conservative in that it maximizes the program level impacts (i.e., future cumulative emissions minus existing project level emissions).
2. Source for NH3 emission factors: SJVAPCD, personal communication with Ramon Norman, 2/27/2012

2013

2011

2012

Animal Type
Annual Emissions (ton/yr)

No. of Animals
VOC Emission Factor 

(lb/hd/yr)
NH3 Emission Factor 

(lb/hd/yr)



Table 12.  VOC and NH3 Emissions Associated with Manure Decomposition and Enteric Fermentation
Cumulative (Year = 2023)

VOC NH3

Milk Cows 592,013                            14.1 74.0 4,181                                21,904                             
Dry Cows & Springers 112,542                            7.8 37.4 440                                   2,105                               
Heifers (15‐24 Months) 192,969                            5.2 19.4 498                                   1,872                               
Heifers (7‐14 months) 154,374                            3.6 13.9 275                                   1,073                               
Heifers (4‐6 months) 76,764                               2.0 10.5 76                                     403                                  
Calves (<3 months) 76,320                               1.1 3.1 43                                     118                                  
2023 Total 1,204,981                         5,512                                27,475                            

Milk Cows 563,140                            14.1 74.0 3,977                                20,836                             
Dry Cows & Springers 107,053                            7.8 37.4 418                                   2,002                               
Heifers (15‐24 Months) 183,558                            5.2 19.4 474                                   1,781                               
Heifers (7‐14 months) 146,845                            3.6 13.9 262                                   1,021                               
Heifers (4‐6 months) 73,020                               2.0 10.5 72                                     383                                  
Calves (<3 months) 72,598                               1.1 3.1 41                                     113                                  
2023 Total 1,146,214                         5,244                                26,135                            
Notes:

1. Dairies with > 500 milk cows are assumed to be in compliance with SJVAPCD Rule 4570 v. 2010, and all other dairies are  assumed to be uncontrolled.
2. Source for NH3 emission factors: SJVAPCD, personal communication with Ramon Norman, 2/27/2012

Alternative 1 (Growth Rate = 1.5%)

Alternative 2 (Growth Rate = 1%)

Animal Type No. of Animals
VOC Emission Factor 

(lb/hd/yr)
NH3 Emission Factor 

(lb/hd/yr)
Annual Emissions (ton/yr)



Table 13.  VOC Emissions Associated with Animal Feed
Project Level (Existing Facilities)

Silage Piles (lb/yr/milk 
cow)

Total Mixed Rations 
(ug/m2‐min) Silage Piles Total Mixed Rations Total

Milk Cows 509,550                             370,201                           9.16                                  9,997                                 2,335                                2,144                                4,479                               
Dry Cows & Springers 96,866                                55,317                              ‐                                    9,992                                 ‐                                    320                                   320                                  
Heifers (15‐24 Months) 166,090                             147,295                           ‐                                    9,957                                 ‐                                    850                                   850                                  
Heifers (7‐14 months) 132,871                             50,501                              ‐                                    9,967                                 ‐                                    292                                   292                                  
Heifers (4‐6 months) 66,071                                11,193                              ‐                                    9,972                                 ‐                                    65                                     65                                    
Calves (<3 months) 65,689                                ‐                                    ‐                                    9,977                                 ‐                                    ‐                                    ‐                                   
2011 Total 1,037,137                          634,507                           2,335                                3,670                                6,005                               

Milk Cows 502,825                             370,201                           9.16                                  9,997                                 2,304                                2,144                                4,448                               
Dry Cows & Springers 93,471                                55,317                              ‐                                    9,992                                 ‐                                    320                                   320                                  
Heifers (15‐24 Months) 168,910                             147,295                           ‐                                    9,957                                 ‐                                    850                                   850                                  
Heifers (7‐14 months) 135,128                             50,501                              ‐                                    9,967                                 ‐                                    292                                   292                                  
Heifers (4‐6 months) 67,193                                11,193                              ‐                                    9,972                                 ‐                                    65                                     65                                    
Calves (<3 months) 49,493                                ‐                                    ‐                                    9,977                                 ‐                                    ‐                                    ‐                                   
2012 Total 1,017,020                          634,507                           2,304                                3,670                                5,974                               

Milk Cows 485,785                             370,201                           9.16                                  9,997                                 2,226                                2,144                                4,370                               
Dry Cows & Springers 89,519                                55,317                              ‐                                    9,992                                 ‐                                    320                                   320                                  
Heifers (15‐24 Months) 173,261                             147,295                           ‐                                    9,957                                 ‐                                    850                                   850                                  
Heifers (7‐14 months) 138,609                             50,501                              ‐                                    9,967                                 ‐                                    292                                   292                                  
Heifers (4‐6 months) 68,923                                11,193                              ‐                                    9,972                                 ‐                                    65                                     65                                    
Calves (<3 months) 49,593                                ‐                                    ‐                                    9,977                                 ‐                                    ‐                                    ‐                                   
2013 Total 1,005,690                          634,507                           2,226                                3,670                                5,896                               
Notes:

1. Dairies with > 500 milk cows are assumed to be in compliance with SJVAPCD Rule 4570 v. 2010, and all other dairies are  assumed to be uncontrolled.
This assumption is conservative in that it maximizes the program level impacts (i.e., future cumulative emissions minus existing project level emissions).
2. The emission factor for milk cows for silage piles is inclusive of all animal types

2011

2012

2013

Animal Type No. of Animals
Total mixed Rations 
Surface Area (m2)

VOC Emission Factor Annual Emissions (ton/yr)



Table 14.  VOC Emissions Associated with Animal Feed
Cumulative (2023)

Silage Piles (lb/yr/milk 
cow)

Total Mixed Rations 
(ug/m2‐min) Silage Piles Total Mixed Rations Total

Milk Cows 592,013                             450,856                           9.16                                  9,997                                 2,713                                2,611                                5,324                               
Dry Cows & Springers 112,542                             67,369                              ‐                                    9,992                                 ‐                                    390                                   390                                  
Heifers (15‐24 Months) 192,969                             179,385                           ‐                                    9,957                                 ‐                                    1,035                                1,035                               
Heifers (7‐14 months) 154,374                             61,504                              ‐                                    9,967                                 ‐                                    355                                   355                                  
Heifers (4‐6 months) 76,764                                13,631                              ‐                                    9,972                                 ‐                                    79                                     79                                    
Calves (<3 months) 76,320                                ‐                                    ‐                                    9,977                                 ‐                                    ‐                                    ‐                                   
2023 Total 1,204,981                          772,745                           2,713                                4,470                                7,183                               

Milk Cows 563,140                             450,856                           9.16                                  9,997                                 2,580                                2,611                                5,192                               
Dry Cows & Springers 107,053                             67,369                              ‐                                    9,992                                 ‐                                    390                                   390                                  
Heifers (15‐24 Months) 183,558                             179,385                           ‐                                    9,957                                 ‐                                    1,035                                1,035                               
Heifers (7‐14 months) 146,845                             61,504                              ‐                                    9,967                                 ‐                                    355                                   355                                  
Heifers (4‐6 months) 73,020                                13,631                              ‐                                    9,972                                 ‐                                    79                                     79                                    
Calves (<3 months) 72,598                                ‐                                    ‐                                    9,977                                 ‐                                    ‐                                    ‐                                   
2023 Total 1,146,214                          772,745                           2,580                                4,470                                7,050                               
Notes:

1. Dairies with > 500 milk cows are assumed to be in compliance with SJVAPCD Rule 4570 v. 2010, and all other dairies are  assumed to be uncontrolled.
2. The emission factor for milk cows for silage piles is inclusive of all animal types

Alternative 1 (Growth Rate = 1.5%)

Alternative 2 (Growth Rate = 1%)

Animal Type No. of Animals
Total mixed Rations 
Surface Area (m2)

VOC Emission Factor Annual Emissions (ton/yr)



Table 15.  Uncontrolled Cattle Dust Emissions
Project Level (Existing Facilities)

PM10 PM2.5

Milk Cows & Dry Cows Freestall with exercise pens 606,416 1.37 0.16 415 49
Milk Cows & Dry Cows Open corrals with no shade structure 5.46 0.62 0 0
Heifers Open corrals with no shade structure 365,032 10.55 1.20 1,926 219
Calves (<3 months) Open corrals with no shade structure 1.37 0.16 0 0
Calves (<3 months) Calf hutches ‐ ground based c 65,689 0.34 0.039 11 1
Calves (<3 months) Calf hutches ‐ grates and flushed c 0.069 0.0078 0 0
2011 Total 1,037,137 2,352 269

Milk Cows & Dry Cows Freestall with exercise pens 596,296 1.37 0.16 408 48
Milk Cows & Dry Cows Open corrals with no shade structure 5.46 0.62 0 0
Heifers Open corrals with no shade structure 371,231 10.55 1.20 1,958 223
Calves (<3 months) Open corrals with no shade structure 1.37 0.16 0 0
Calves (<3 months) Calf hutches ‐ ground based c 49,493 0.34 0.039 8 1
Calves (<3 months) Calf hutches ‐ grates and flushed c 0.069 0.0078 0 0
2012 Total 1,017,020 2,375 271

Milk Cows & Dry Cows Freestall with exercise pens 575,304 1.37 0.16 394 46
Milk Cows & Dry Cows Open corrals with no shade structure 5.46 0.62 0 0
Heifers Open corrals with no shade structure 380,793 10.55 1.20 2,009 228
Calves (<3 months) Open corrals with no shade structure 1.37 0.16 0 0
Calves (<3 months) Calf hutches ‐ ground based c 49,593 0.34 0.039 8 1
Calves (<3 months) Calf hutches ‐ grates and flushed c 0.069 0.0078 0 0
2013 Total 1,005,690 2,411 275
a The types of housing listed in this table represents the types for which the SJVAPCD provides uncontrolled (worst case) PM10 emission factors.
b Source: SJVAPCD, "Dairy and Feedlot PM10 Emissions Factors."  Office Memo. April 12, 2006.
c Source: SJVAPCD, "Dairy/Feedlot PM10 Mitigation Practices and their Control Efficiencies."  Office Memo from Sheraz Gill to Permit Services Staff.

April 18, 2006.  Calf hutch control efficiencies of 75% for ground based and 95% for grated flushed were applied to the emission factor for open corrals.
d The PM2.5 emission factor is scaled from the PM10 factor according to the relative emission rate for livestock 

operations as reported in CARB, California Emission Inventory and Reporting System (CEIDARS) , 2009.

2011

2012

2013

Animal Type

Annual Emissions (tons/yr)

Type of Housing a
No. of 
Animals

PM10 Emission 
Factor (lb/hd/yr) 

b

PM2.5 Emission 
Factor 

(lb/hd/yr) d



Table 16.  PM10 Mitigated Measures Applied to Cattle Dust Emissions
Project Level (Existing Facilities)

Frequent 
Scraping in 

a.m.

Feed Young 
Stock Near 

Dusk

Total ‐ All 
Measures 
Combined

Milk Cows & Dry Cows Freestalls 606,416 0.0% 0
Milk Cows & Dry Cows Open corrals 0 15% 15.0% 0
Heifers Open corrals 365,032 15% 10% 23.5% ‐453
Calves (<3 months) Open corrals 0 15% 10% 23.5% 0
Calves (<3 months) Calf hutches ‐ ground 65,689 0.0% 0
Calves (<3 months) Calf hutches ‐ grates 0 0.0% 0
2011 Total 1,037,137 ‐453

Milk Cows & Dry Cows Freestalls 596,296 0.0% 0
Milk Cows & Dry Cows Open corrals 0 15% 15.0% 0
Heifers Open corrals 371,231 15% 10% 23.5% ‐460
Calves (<3 months) Open corrals 0 15% 10% 23.5% 0
Calves (<3 months) Calf hutches ‐ ground 49,493 0.0% 0
Calves (<3 months) Calf hutches ‐ grates 0 0.0% 0
2012 Total 1,017,020 ‐460

Milk Cows & Dry Cows Freestalls 575,304 0.0% 0
Milk Cows & Dry Cows Open corrals 0 15% 15.0% 0
Heifers Open corrals 380,793 15% 10% 23.5% ‐472
Calves (<3 months) Open corrals 0 15% 10% 23.5% 0
Calves (<3 months) Calf hutches ‐ ground 49,593 0.0% 0
Calves (<3 months) Calf hutches ‐ grates 0 0.0% 0
2013 Total 1,005,690 ‐472
a Source: SJVAPCD, "Dairy/Feedlot PM10 Mitigation Practices and their Control Efficiencies."  

Office Memo from Sheraz Gill to Permit Services Staff.  April 18, 2006.  
b The mitigation measures would be applied to all existing dairies.

2011

2012

2013

Animal Type Type of Housing
No. of 
Animals

Annual PM10 
Emission 
Reductions 
(ton/yr)

Control Measure Effectiveness a,b



Table 17.  Mitigated Cattle Dust Emissions
Project Level (Existing Facilities)

Before 
Controls

Control 
Measure 
Reductions After Controls

Before 
Controls

Control 
Measure 
Reductions After Controls

Milk Cows & Dry Cows Freestalls 415 0 415 49 0 49
Milk Cows & Dry Cows Open corrals 0 0 0 0 0 0
Heifers Open corrals 1,926 ‐453 1473 219 ‐50 169
Calves (<3 months) Open corrals 0 0 0 0 0 0
Calves (<3 months) Calf hutches ‐ ground 11 0 11 1 0 1
Calves (<3 months) Calf hutches ‐ grates 0 0 0 0 0 0
2011 Total 2,352 ‐453 1,900 269 ‐50 219

Milk Cows & Dry Cows Freestalls 408 0 408 48 0 48
Milk Cows & Dry Cows Open corrals 0 0 0 0 0 0
Heifers Open corrals 1,958 ‐460 1498 223 ‐51 172
Calves (<3 months) Open corrals 0 0 0 0 0 0
Calves (<3 months) Calf hutches ‐ ground 8 0 8 1 0 1
Calves (<3 months) Calf hutches ‐ grates 0 0 0 0 0 0
2012 Total 2,375 ‐460 1,915 271 ‐51 221

Milk Cows & Dry Cows Freestalls 394 0 394 46 0 46
Milk Cows & Dry Cows Open corrals 0 0 0 0 0 0
Heifers Open corrals 2,009 ‐472 1537 228 ‐52 177
Calves (<3 months) Open corrals 0 0 0 0 0 0
Calves (<3 months) Calf hutches ‐ ground 8 0 8 1 0 1
Calves (<3 months) Calf hutches ‐ grates 0 0 0 0 0 0
2013 Total 2,411 ‐472 1,939 275 ‐52 224

2012

2013

Animal Type Type of Housing

Annual PM10 Emissions (tons/yr) Annual PM2.5 Emissions (tons/yr)

2011



Table 18.  Uncontrolled Cattle Dust Emissions
Cumulative (2023)

PM10 PM2.5

Milk Cows & Dry Cows Freestall with exercise pens 704,555 1.37 0.16 483 56
Milk Cows & Dry Cows Open corrals with no shade structure 5.46 0.62 0 0
Heifers Open corrals with no shade structure 424,107 10.55 1.20 2,237 254
Calves (<3 months) Open corrals with no shade structure 1.37 0.16 0 0
Calves (<3 months) Calf hutches ‐ ground based c 76,320 0.34 0.039 13 1
Calves (<3 months) Calf hutches ‐ grates and flushed c 0.069 0.0078 0 0
2023 Total 1,204,981 2,733 312

Milk Cows & Dry Cows Freestall with exercise pens 670,193 1.37 0.16 459 54
Milk Cows & Dry Cows Open corrals with no shade structure 5.46 0.62 0 0
Heifers Open corrals with no shade structure 403,423 10.55 1.20 2,128 242
Calves (<3 months) Open corrals with no shade structure 1.37 0.16 0 0
Calves (<3 months) Calf hutches ‐ ground based c 72,598 0.34 0.039 12 1
Calves (<3 months) Calf hutches ‐ grates and flushed c 0.069 0.0078 0 0
2023 Total 1,146,214 2,599 297
a The types of housing listed in this table represents the types for which the SJVAPCD provides uncontrolled (worst case) PM10 emission factors.
b Source: SJVAPCD, "Dairy and Feedlot PM10 Emissions Factors."  Office Memo. April 12, 2006.
c Source: SJVAPCD, "Dairy/Feedlot PM10 Mitigation Practices and their Control Efficiencies."  Office Memo from Sheraz Gill to Permit Services Staff.

April 18, 2006.  Calf hutch control efficiencies of 75% for ground based and 95% for grated flushed were applied to the emission factor for open corrals.
d The PM2.5 emission factor is scaled from the PM10 factor according to the relative emission rate for livestock 

operations as reported in CARB, California Emission Inventory and Reporting System (CEIDARS) , 2009.

Alternative 1 (Growth Rate = 1.5%)

Alternative 2 (Growth Rate = 1%)

Annual Emissions (tons/yr)

Animal Type Type of Housing a
No. of 
Animals

PM10 Emission 
Factor (lb/hd/yr) 

b

PM2.5 Emission 
Factor 

(lb/hd/yr) d



Table 19.  PM10 Mitigated Measures Applied to Cattle Dust Emissions ‐ New and Expanded Facilities

Frequent 
Scraping in 

a.m.

Feed Young 
Stock Near 

Dusk Corral Shades

Downwind & 
Upwind 

Shelterbelts
Corral 

Sprinkling

Total ‐ All 
Measures 
Combined

Milk Cows & Dry Cows Freestalls 98,139 22.5% 22.5% ‐15
Milk Cows & Dry Cows Open corrals 0 15% 16.7% 22.5% 15% 53.4% 0
Heifers Open corrals 59,075 15% 10% 8.3% 22.5% 15% 53.8% ‐168
Calves (<3 months) Open corrals 0 15% 10% 8.3% 22.5% 15% 53.8% 0
Calves (<3 months) Calf hutches ‐ ground 10,631 22.5% 22.5% 0
Calves (<3 months) Calf hutches ‐ grates 0 22.5% 22.5% 0

167,844 ‐183

Milk Cows & Dry Cows Freestalls 63,777 22.5% 22.5% ‐10
Milk Cows & Dry Cows Open corrals 0 15% 16.7% 22.5% 15% 53.4% 0
Heifers Open corrals 38,391 15% 10% 8.3% 22.5% 15% 53.8% ‐109
Calves (<3 months) Open corrals 0 15% 10% 8.3% 22.5% 15% 53.8% 0
Calves (<3 months) Calf hutches ‐ ground 6,909 22.5% 22.5% 0
Calves (<3 months) Calf hutches ‐ grates 0 22.5% 22.5% 0

109,077 ‐119

Milk Cows & Dry Cows Freestalls 108,259 22.5% 22.5% ‐17
Milk Cows & Dry Cows Open corrals 0 15% 16.7% 22.5% 15% 53.4% 0
Heifers Open corrals 52,876 15% 10% 8.3% 22.5% 15% 53.8% ‐150
Calves (<3 months) Open corrals 0 15% 10% 8.3% 22.5% 15% 53.8% 0
Calves (<3 months) Calf hutches ‐ ground 26,827 22.5% 22.5% ‐1
Calves (<3 months) Calf hutches ‐ grates 0 22.5% 22.5% 0

187,961 ‐168

Milk Cows & Dry Cows Freestalls 73,897 22.5% 22.5% ‐11
Milk Cows & Dry Cows Open corrals 0 15% 16.7% 22.5% 15% 53.4% 0
Heifers Open corrals 32,192 15% 10% 8.3% 22.5% 15% 53.8% ‐91
Calves (<3 months) Open corrals 0 15% 10% 8.3% 22.5% 15% 53.8% 0
Calves (<3 months) Calf hutches ‐ ground 23,105 22.5% 22.5% ‐1
Calves (<3 months) Calf hutches ‐ grates 0 22.5% 22.5% 0

129,194 ‐104

Milk Cows & Dry Cows Freestalls 129,251 22.5% 22.5% ‐20
Milk Cows & Dry Cows Open corrals 0 15% 16.7% 22.5% 15% 53.4% 0
Heifers Open corrals 43,314 15% 10% 8.3% 22.5% 15% 53.8% ‐123
Calves (<3 months) Open corrals 0 15% 10% 8.3% 22.5% 15% 53.8% 0
Calves (<3 months) Calf hutches ‐ ground 26,727 22.5% 22.5% ‐1
Calves (<3 months) Calf hutches ‐ grates 0 22.5% 22.5% 0

199,291 ‐144

Milk Cows & Dry Cows Freestalls 94,889 22.5% 22.5% ‐15
Milk Cows & Dry Cows Open corrals 0 15% 16.7% 22.5% 15% 53.4% 0
Heifers Open corrals 22,630 15% 10% 8.3% 22.5% 15% 53.8% ‐64
Calves (<3 months) Open corrals 0 15% 10% 8.3% 22.5% 15% 53.8% 0
Calves (<3 months) Calf hutches ‐ ground 23,005 22.5% 22.5% ‐1
Calves (<3 months) Calf hutches ‐ grates 0 22.5% 22.5% 0

140,524 ‐80
a Source: SJVAPCD, "Dairy/Feedlot PM10 Mitigation Practices and their Control Efficiencies."  

Office Memo from Sheraz Gill to Permit Services Staff.  April 18, 2006.  
b The first two mitigation measures (frequent scraping in the a.m. and feed young stock near dusk) would be applied to all dairies, including existing dairies.  The

remaining three mitigation measures (corral shades, downwind and upwind shelterbelts, and corral sprinkling) would be applied only to new or expanded dairies.
The emission reductions in this table conservatively assume that all new animals (relative to existing conditions) would be in new dairies rather than expanded dairies.
The emission reductions would be greater than what is shown in this table if some of the new animals would be in expanded dairies, because the mitigation 
measures would be applied to the entire expanded dairies and therefore would also reduce emissions from the existing animal population in addition to the new animals.

Animal Type Type of Housing

Additional 
No. of 
Animals 

Relative to 
Existing 

Conditions

Control Measure Effectiveness a,b Additional 
Annual PM10 
Emission 
Reductions 
Relative to 
Mitigated 
Existing 

Conditions 
(ton/yr)

2013/2023 (Alternative 1) Total
2013/2023 (Alternative 2)

2013/2023 (Alternative 2) Total

2011/2023 (Alternative 1)

2012/2023 (Alternative 1)

2013/2023 (Alternative 1)

2011/2023 (Alternative 2)
2011/2023 (Alternative 1) Total

2011/2023 (Alternative 1) Total

2012/2023 (Alternative 1) Total
2012/2023 (Alternative 2)

2012/2023 (Alternative 2) Total



Table 20.  Mitigated Cattle Dust Emissions
Cumulative (2023)

Before Controls

Control 
Measure 
Reductions After Controls Before Controls

Control 
Measure 
Reductions After Controls

Milk Cows & Dry Cows Freestalls 483 ‐15 467 56 ‐2 55
Milk Cows & Dry Cows Open corrals 0 0 0 0 0 0
Heifers Open corrals 2,237 ‐620 1617 254 ‐68 186
Calves (<3 months) Open corrals 0 0 0 0 0 0
Calves (<3 months) Calf hutches ‐ ground 13 0 13 1 0 1
Calves (<3 months) Calf hutches ‐ grates 0 0 0 0 0 0

2,733 ‐636 2,097 312 ‐70 242

Milk Cows & Dry Cows Freestalls 459 ‐10 449 54 ‐1 53
Milk Cows & Dry Cows Open corrals 0 0 0 0 0 0
Heifers Open corrals 2,128 ‐561 1567 242 ‐62 180
Calves (<3 months) Open corrals 0 0 0 0 0 0
Calves (<3 months) Calf hutches ‐ ground 12 0 12 1 0 1
Calves (<3 months) Calf hutches ‐ grates 0 0 0 0 0 0

2,599 ‐572 2,028 297 ‐63 234

Milk Cows & Dry Cows Freestalls 483 ‐17 466 56 ‐2 55
Milk Cows & Dry Cows Open corrals 0 0 0 0 0 0
Heifers Open corrals 2,237 ‐610 1627 254 ‐67 187
Calves (<3 months) Open corrals 0 0 0 0 0 0
Calves (<3 months) Calf hutches ‐ ground 13 ‐1 12 1 0 1
Calves (<3 months) Calf hutches ‐ grates 0 0 0 0 0 0

2,733 ‐628 2,105 312 ‐69 243

Milk Cows & Dry Cows Freestalls 459 ‐11 448 54 ‐1 52
Milk Cows & Dry Cows Open corrals 0 0 0 0 0 0
Heifers Open corrals 2,128 ‐552 1577 242 ‐61 181
Calves (<3 months) Open corrals 0 0 0 0 0 0
Calves (<3 months) Calf hutches ‐ ground 12 ‐1 11 1 0 1
Calves (<3 months) Calf hutches ‐ grates 0 0 0 0 0 0

2,599 ‐564 2,036 297 ‐62 235

Milk Cows & Dry Cows Freestalls 483 ‐20 463 56 ‐2 54
Milk Cows & Dry Cows Open corrals 0 0 0 0 0 0
Heifers Open corrals 2,237 ‐595 1642 254 ‐65 189
Calves (<3 months) Open corrals 0 0 0 0 0 0
Calves (<3 months) Calf hutches ‐ ground 13 ‐1 12 1 0 1
Calves (<3 months) Calf hutches ‐ grates 0 0 0 0 0 0

2,733 ‐616 2,117 312 ‐68 245

Milk Cows & Dry Cows Freestalls 459 ‐15 444 54 ‐2 52
Milk Cows & Dry Cows Open corrals 0 0 0 0 0 0
Heifers Open corrals 2,128 ‐536 1592 242 ‐59 183
Calves (<3 months) Open corrals 0 0 0 0 0 0
Calves (<3 months) Calf hutches ‐ ground 12 ‐1 11 1 0 1
Calves (<3 months) Calf hutches ‐ grates 0 0 0 0 0 0

2,599 ‐552 2,048 297 ‐61 236
Note: The control measure reductions include the reductions resulting from mitigating the existing dairies plus the reductions from mitigating

the new dairies.

Animal Type Type of Housing

Annual PM10 Emissions (tons/yr) Annual PM2.5 Emissions (tons/yr)

2011/2023 (Alternative 1)

2013/2023 (Alternative 2) Total

2013/2023 (Alternative 2)

2011/2023 (Alternative 1) Total

2011/2023 (Alternative 2) Total

2012/2023 (Alternative 1) Total

2013/2023 (Alternative 1) Total

2012/2023 (Alternative 2) Total

2012/2023 (Alternative 1)

2013/2023 (Alternative 1)

2011/2023 (Alternative 2)

2012/2023 (Alternative 2)



Table 21.  Factors for Converting PM10 to PM2.5

Emission Source PM Profile Name
CARB Profile 

ID PM10 Fraction
PM2.5 

Fraction
PM2.5/ PM10 

Fraction
Land Preparation Agricultural Tilling 417 0.454 0.068 0.15
Crop Harvesting Agricultural Tilling 417 0.454 0.068 0.15
Windblown Dust ‐ Farm Windblown Dust ‐ Agric. Lands 418 0.454 0.079 0.17
Cattle in Corrals Livestock Operations Dust 423 0.482 0.055 0.11
Unpaved Road Dust Unpaved Road Dust 470 0.594 0.059 0.10
Paved Road Dust Paved Road Dust 471 0.457 0.069 0.15
Windblown Dust ‐ Dairy Dust ‐ Unpaved Areas 416 0.594 0.079 0.13
Truck Exhausts Diesel Vehicle Exhaust 425 1.000 0.920 0.92
Employee Travel Gasoline Vehicles ‐ Catalyst 400 0.970 0.900 0.93
ICE ‐ Digester Gas Stationary IC Engine ‐ Gas 123 0.994 0.992 0.998
Source: California Air Resources Board, "California Emission Inventory and Reporting System (CEIDARS).

Particulate Matter (PM) Speciation Profiles. Summary of Overall Size Fractions and Reference
Documentation."  July 28, 2009.



Table 22.  GHG Emission Factors for Manure Decomposition and Enteric Fermentation

CH4 
(Anaerobic 
Treatment 
Lagoon) 
lb/hd/yr

CH4 
(Lagoon)2 

lb/hd/yr

CH4 (Manure 
Spreading) 
lb/hd/yr

CH4 (Solid 
Manure 
Storage)5 

lb/hd/yr

CH4 
(Enteric) 
lb/hd/yr

N2O 
(Anaerobic 
Treatment 
Lagoon) 
lb/hd/yr

N2O 
(Manure 
Spreading) 
lb/hd/yr

N2O (Solid 
Manure 
Storage)5 

lb/hd/yr

N2O 
(Enteric) 
lb/hd/yr

Milk Cows 513.0 307.8 3.5 27.7 271.5 1.5 0 2.6 0
Dry Cows 3 513.0 307.8 3.5 27.7 271.5 1.5 0 2.6 0
Heifers (15‐24 mo) 4 110.4 110.4 1.6 ‐ 151.6 1.4 0 ‐ 0
Heifers (7‐14 mo) 110.4 110.4 1.6 ‐ 100.5 1.4 0 ‐ 0
Heifers (4‐6 mo) 110.4 110.4 1.6 ‐ 100.5 1.4 0 ‐ 0
Calves (under 3 mo) 5 ‐ ‐ ‐ ‐ ‐ ‐ 0 ‐ 0
Bulls 4 110.4 110.4 1.6 ‐ 116.6 1.4 0 ‐ 0
Source for table: SJVAPCD, personal communication with Sheraz Gill. February 28, 2012

1. GHG Emission Factors were obtained from the latest values (year 2007) given ARB's document entitled "Draft Documentation of California's 
Greenhouse Gas Inventory" http://www.arb.ca.gov/cc/inventory/doc/doc_index.php.
2. The ARB methane Emission Factor of 513.0 lbs‐CH4/yr will be reduced by 40%, due to higher volatile solids in standard anaerobic lagoons.
Standard lagoons are not properly designed for treatment and as such can be overloaded. Due to the lagoons being overloaded, the bacteria
is not able to convert the manure to methane by methanogenic bacteria. Lagoons that are properly desiged have the potential of emitting 
large amount of VOC emissions but inhibit methane production.
3. Dry Cow EF was assumed to be similar to milk cows.
4. CH4 and N2O for heifers and bull manure in anaerobic treatment lagoons and lagoons based on liquid/slurry manure values for heifers since
there were no values given for anaerobic lagoons.
5. No emissions were available for calves and are expected to be minimal. In addition no data was available for values that are not present on 
this table and will be tabulated at this time.

Animal Type

Uncontrolled GHG Emission Factors1



Table 23.  GHG Emissions Associated with Mannure Decomposition and Enteric Fermentation
Project Level (Existing Facilities)

CH4 N2O CH4 N2O CH4 N2O CH4 N2O CH4 N2O CO2e

Milk Cows 509,550 118,548 347 809 0 6,401 601 62,741 0 188,499 947 4,252,189
Dry Cows & Springers (Inc Bulls) 96,866 22,536 66 154 0 1,217 114 11,927 0 35,834 180 808,346
Heifers (15‐24 mo) 166,090 8,316 105 121 0 0 0 11,419 0 19,855 105 449,656
Heifers (7‐14 mo) 132,871 6,653 84 96 0 0 0 6,056 0 12,805 84 295,058
Heifers (4‐6 mo) 66,071 3,308 42 48 0 0 0 3,011 0 6,367 42 146,720
Calves (under 3 mo) 65,689 0 0 0 0 0 0 0 0 0 0 0
2011 Total 1,037,137 159,361 644 1,227 0 7,618 715 95,154 0 263,361 1,359 5,951,968

Milk Cows 502,825 116,984 342 798 0 6,317 593 61,912 0 186,011 935 4,196,069
Dry Cows & Springers (Inc Bulls) 93,471 21,746 64 148 0 1,174 110 11,509 0 34,578 174 780,014
Heifers (15‐24 mo) 168,910 8,457 107 123 0 0 0 11,613 0 20,193 107 457,290
Heifers (7‐14 mo) 135,128 6,766 86 98 0 0 0 6,159 0 13,023 86 300,070
Heifers (4‐6 mo) 67,193 3,364 43 49 0 0 0 3,063 0 6,476 43 149,211
Calves (under 3 mo) 49,493 0 0 0 0 0 0 0 0 0 0 0
2012 Total 1,017,020 157,317 641 1,216 0 7,491 703 94,256 0 260,280 1,344 5,882,655

Milk Cows 485,785 113,019 330 771 0 6,103 573 59,814 0 179,707 903 4,053,870
Dry Cows & Springers (Inc Bulls) 89,519 20,827 61 142 0 1,125 106 11,022 0 33,116 166 747,035
Heifers (15‐24 mo) 173,261 8,675 110 126 0 0 0 11,912 0 20,713 110 469,070
Heifers (7‐14 mo) 138,609 6,940 88 101 0 0 0 6,318 0 13,358 88 307,800
Heifers (4‐6 mo) 68,923 3,451 44 50 0 0 0 3,141 0 6,642 44 153,053
Calves (under 3 mo) 49,593 0 0 0 0 0 0 0 0 0 0 0
2013 Total 1,005,690 152,912 633 1,189 0 7,227 678 92,208 0 253,536 1,311 5,730,828
Notes:

1. Metric Ton = 1,000 kg = 1.1 short tons = 2,205 lbs.
2. CO2e = carbon dioxide equivalent emissions, which is the sum of all emissions after multiplying by their global warming potentials. GWPs are 1 for
CO2, 21 for CH4, 310 for N2O, and 11,700 for HFC‐23. Source: The Climate Registry. General Reporting Protocol. Version 1.1. May 2008. Table B‐1.
3. The most conservative emission factor for lagoons (anaerobic) was used for CH4 emissions.

Annual GHG Emissions (metric ton/yr)

Animal Type No. of Animals
Lagoon Manure Spreading Solid Manure Storage Enteric Total

2011

2012

2013



Table 24.  GHG Emissions Associated with Mannure Decomposition and Enteric Fermentation
Cumulative (Year = 2023)

CH4 N2O CH4 N2O CH4 N2O CH4 N2O CH4 N2O CO2e

Milk Cows 592,013 137,734 403 940 0 7,437 698 72,894 0 219,004 1,101 4,940,339
Dry Cows & Springers (Inc Bulls) 112,542 26,183 77 179 0 1,414 133 13,857 0 41,633 209 939,164
Heifers (15‐24 mo) 192,969 9,662 123 140 0 0 0 13,267 0 23,069 123 522,425
Heifers (7‐14 mo) 154,374 7,729 98 112 0 0 0 7,036 0 14,877 98 342,808
Heifers (4‐6 mo) 76,764 3,843 49 56 0 0 0 3,499 0 7,398 49 170,464
Calves (under 3 mo) 76,320 0 0 0 0 0 0 0 0 0 0 0
2023 Total 1,204,981 185,151 749 1,426 0 8,851 831 110,553 0 305,981 1,579 6,915,200

Milk Cows 563,140 131,016 383 894 0 7,074 664 69,339 0 208,323 1,047 4,699,396
Dry Cows & Springers (Inc Bulls) 107,053 24,906 73 170 0 1,345 126 13,181 0 39,603 199 893,360
Heifers (15‐24 mo) 183,558 9,190 117 133 0 0 0 12,620 0 21,944 117 496,946
Heifers (7‐14 mo) 146,845 7,352 93 107 0 0 0 6,693 0 14,152 93 326,090
Heifers (4‐6 mo) 73,020 3,656 46 53 0 0 0 3,328 0 7,037 46 162,150
Calves (under 3 mo) 72,598 0 0 0 0 0 0 0 0 0 0 0
2023 Total 1,146,214 176,121 712 1,357 0 8,419 790 105,162 0 291,058 1,502 6,577,942
Notes:

1. Metric Ton = 1,000 kg = 1.1 short tons = 2,205 lbs.
2. CO2e = carbon dioxide equivalent emissions, which is the sum of all emissions after multiplying by their global warming potentials. GWPs are 1 for
CO2, 21 for CH4, 310 for N2O, and 11,700 for HFC‐23. Source: The Climate Registry. General Reporting Protocol. Version 1.1. May 2008. Table B‐1.
3. The most conservative emission factor for lagoons (anaerobic) was used for CH4 emissions.

No. of Animals

Annual GHG Emissions (metric ton/yr)
Lagoon Manure Spreading Solid Manure Storage

2023 (Alternative 2)

Enteric Total

2023 (Alternative 1)
Animal Type



Table 31.  Unconctrolled Emissions Associated with Unpaved Road Dust at the Dairies
Proposed Project

PM10 PM2.5

Project Level (Existing ‐ 2011) 509,550 0.369 0.037 94 9
Project Level (Existing ‐ 2012) 502,825 0.369 0.037 93 9
Project Level (Existing ‐ 2013) 485,785 0.369 0.037 90 9
Cumulative (Horizon ‐ 2023 Alternative 1) 592,013 0.369 0.037 109 11
Cumulative (Horizon ‐ 2023 Alternative 2) 563,140 0.369 0.037 104 10
a Source: Western Governors' Association. Western Regional Air Partnership (WRAP) Fugitive Dust Handbook. 9/7/06.

Table 13‐1. The emission factor applies to the number of milk cows; support animals are already included in the factor.
b The PM2.5 emission factor is scaled from the PM10 factor according to the relative emission rate for unpaved road dust as

reported in CARB, Caliufornia Emissions Inventory and Reporting System (CEIDARS), 2009.

`

Project Scenario
Milk Cow 
Population

PM10 Emission 
Factor 

(lb/head/yr) a

PM2.5 Emission 
Factor 

(lb/head/yr) b
Annual Emissions (tons/yr)



Table 32.  Dairy Cow Population in the San Joaquin Valley ‐ Year 2000

San Joaquin Valley County

Dairy Cow 
Population a 

Fresno 79,296
Kern 65,074
Kings 120,088
Madera 40,624
Merced 203,647
San Joaquin 97,849
Stanislaus 158,087
Tulare 357,950
Total ‐ San Joaquin Valley 1,122,615
a Source: California Department of Food and Agriculture. Dairy Statistics Annual 2001. Table 1. Data are for year 2000, milk cows plus heifers.

Table 33.  Electricity usage for Dairies in the San Joaquin Valley

Dairy Cow Population                   (Milk Cows and 
Heifers)

Total Dairy 
Electricity 
Usage 

(MWh/yr) a

Dairy Electricity 
Usage per Cow 
(MWh/cow/yr) b

1,122,615 550,464 0.490
a Source: California Energy Commission, Agricultural Electricity Rates in California. June 2001. Derived from Tables 2.1.2 and 2.1.3. Data

representative of 1996‐1998.
b Cows represent milk cows plus heifers.

Table 34.  GHG Emissions Associated with Dairy Electricity Use

CO2 CH4 N2O CO2 CH4 N2O CO2e

Project Level (Existing ‐ 2011) 971,448 476,341 681.01 0.0283 0.0062 147,117 6.114 1.339 147,660
Project Level (Existing ‐ 2012) 967,527 474,418 681.01 0.0283 0.0062 146,523 6.089 1.334 147,064
Project Level (Existing ‐ 2013) 956,097 468,813 681.01 0.0283 0.0062 144,792 6.017 1.318 145,327
Cumulative (Horizon ‐ 2023 Alternative 1) 1,128,662 553,429 681.01 0.0283 0.0062 170,925 7.103 1.556 171,557
Cumulative (Horizon ‐ 2023 Alternative 2) 1,073,616 526,438 681.01 0.0283 0.0062 162,589 6.757 1.480 163,190
a Source: The Climate Registry. 2012 Climate Registry Default Emission Factors. January 6, 2012. Table 14.1.

Annual Emissions (metric ton/yr)

Project Scenario

Cow Population 
(Milk Cows and 

Heifers)
Electricity Usage 

(MWh/yr)

Emission Factor (lb/MWh) a
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1. Introduction 
This technical appendix discusses the methodology, assumptions, and results of an air quality 

emissions study to support the Tulare County ACFP Update EIR.  The quantified emissions 

include: 

 

 Criteria pollutants, including volatile organic compounds (VOC), carbon monoxide (CO), 

sulfur oxides (SOx), nitrogen oxides (NOx), particulate matter with diameter less than 10 

microns (PM10), and particulate matter with diameter less than 2.5 microns (PM2.5); 

 

 Ammonia (NH3); and 

 

 Greenhouse gases (GHGs), including carbon dioxide (CO2), methane (CH4), nitrous 

oxide (N2O), and Hydrofluorocarbons (HFCs).  

 

In this report, GHG emissions are presented as a carbon dioxide equivalent (CO2e).  The CO2e is 

calculated by multiplying the emission of each gas by its global warming potential (GWP), and 

adding the results together to produce a single, combined emission rate representing all GHGs.  

By convention, carbon dioxide is assigned a GWP of 1.  By comparison, methane has a GWP of 

21, which means that it has 21 times the global warming effect as carbon dioxide on an equal-

mass basis.  Nitrous oxide has a GWP of 310, which means that it has 310 times the global 

warming effect as carbon dioxide on an equal-mass basis.  HFCs are potent GHGs, with GWPs 

ranging from 140 to 11,700 (The Climate Registry, 2008).  The GHG emissions in this report are 

reported in units of metric tons, which are equivalent to 1.1 U.S. (short) tons or 2,205 pounds. 

 

Project level emissions were calculated for the existing dairy animal population and associated 

facility operations in Tulare County.  As shown in Table 1 of Attachment 1, the existing 

population consists of approximately 562,600 milk cows, 84,100 dry cows, and 537,200 support 

stock (heifers and calves) on 336 dairies.  A portion of the heifers and calves reside on heifer and 

calf ranches.
1
  To assess project level impacts, project level emissions are compared to a zero 

baseline in the EIR. 

 

Cumulative emissions were calculated for the total proposed dairy animal population and 

associated facility operations in Tulare County at a 10 year planning horizon, assumed in this 

report to be 2022.  Construction emissions associated with new and expanded dairies over this 

10-year period are also estimated.  As shown in Table 2 of Attachment 1, the cumulative animal 

population consists of approximately 685,200 milk cows, 102,400 dry cows, and 654,300 

support stock (heifers and calves).  The cumulative animal population represents a 22 percent 

increase over the existing population.  To assess cumulative impacts, cumulative emissions are 

compared to a zero baseline in the EIR. 

 

Program level emissions represent the net change in emissions associated with a 22 percent 

increase in the dairy animal population over the 10 year future planning horizon.  The program 

                                                
1
 The same emission factors used for dairy cattle were also used for heifers 

and calves on ranches because they are raised as dairy cattle. 
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level animal population consists of an additional 122,600 milk cows, 18,300 dry cows, and 

117,000 support stock (heifers and calves) above the project level (existing) population.  

Program level emissions were not directly calculated in this report.  Instead, they were 

determined by subtracting the project level emissions from the cumulative emissions.  In other 

words, program level emissions represent the net change in cumulative emissions relative to the 

existing baseline emissions (i.e., project level emissions). 

 

Methods of estimating dairy source emissions vary by emission source and pollutant. Because of 

the predominance of motor vehicle emissions in California, methodologies for estimating mobile 

source emissions are well-documented. The State of California has developed computer 

programs, able to estimate mobile source emissions for on-road vehicles, that are flexible and 

adaptable to a wide variety of vehicle types, climates, and operating conditions. 

 

The state of knowledge of other emission sources associated with dairies is far more variable.  

Some methods of estimating emissions are well-established, while others are new and 

developing as basic research is being conducted.  All emission factors used in this study are 

current best estimates subject to future revision. 

 

The uncertainty inherent in the calculation of dairy emissions varies with the type of emissions.  

For example, the emission calculations for non-criteria pollutants such as ammonia (NH3) and 

methane (CH4) have a much greater uncertainty than other pollutants because of their relatively 

recent identification as pollutants of concern. 

 

This appendix identifies each dairy emission source, and describes the methodology used to 

estimate the emissions.  Attachment 1 contains the detailed calculation worksheets for each 

emission source.  Attachment 2 contains a prior construction emissions study used as the basis 

for the construction emission calculations. 

2. Operational Emissions 

2.1 Manure Decomposition and Enteric Fermentation 

VOC Emissions 

Emission factors compiled by the SJVAPCD (2010) during the 2010 update to Rule 4570 

(Confined Animal Facilities) were used to estimate VOC emissions from manure decomposition 

and enteric fermentation.  The VOC uncontrolled and controlled emission factors for manure 

decomposition and enteric fermentation are developed in Tables 3 and 4 of Attachment 1, and 

are summarized here: 
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Dairy (Excluding Feed) 

VOC – Uncontrolled 

(lb/head/year) 

VOC – Controlled 

(lb/head/year) 

Milk cows 20.0 13.5 

Dry cows 11.1 7.5 

Heifers 15-24 months 7.3 5.0 

Heifers 7-14 months 5.1 3.4 

Heifers 4-6 months 2.8 1.9 

Calves <3 months 1.6 1.1 

Animal Feed (µg/m
2
/min) (µg/m

2
/min) 

Silage Pile – Corn 38,534 21,068 

Silage Pile – Alfalfa 19,398 10,606 

Silage Pile – Wheat 48,716 26,635 

Total Mixed Rations (TMR) 14,507 9,518 

 

The uncontrolled VOC emission factors shown above apply to dairies with fewer than 500 

milking cows, and heifer or calf ranches with fewer than 7,500 cattle, in accordance with the 

current (2010) version of Rule 4570.  The controlled VOC emission factors apply to dairies with 

500 milk cows or greater, and on heifer or calf ranches with 7,500 cattle or greater.  The 

controlled VOC emission factors assume implementation of the following control measures in 

accordance with Rule 4570 (SJVACPD, 2010): 

 

Feed 

 Feed according to NRC Guidelines 

 Push feed to within 3 feet of feed bunk fenceline 

 Feed high moisture corn or steam-flaked corn 

 Store grain in weatherproof structure October-May 

 Feed/ dispose rations within 48 hours 

 

Silage 

 Cover silage pile 

 Density:  high moisture harvest, ≤1/2" chop, ≤6" uncompacted top, cover within 72 hrs 

 Total exposed surface area of all silage piles <4,300 feet 

 Silage inoculation 

 

Milking Parlor 

 Flush parlor after each milking 

 

Freestalls 

 Flush, scrape, or vacuum freestall flush lanes with each milking 

 Rake, harrow, scrape, or grade freestall bedding ≤14 days 
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Corrals 

 Clean corrals at least once April-July and October-December 

 Clean corral lanes daily for mature cows, weekly for support stock 

 Depth of waste not exceed 12" in corral 

 Maintain corrals to ensure proper drainage 

 Inspect & repair water pipes & trough every 14 days 

 Install shades uphill of corrals (partial compliance is assumed by the SJVAPCD) 

 

Solid Manure 

 Cover dry animal waste piles October-May 

 

Liquid Manure 

 Remove solids with separator 

 

Land Application 

 Incorporate solid manure within 72 hours of land application 

 Don't allow liquid manure to stand in field >24 hours 

 

The SJVAPCD assumed in its emission factor development that full compliance with the current 

(2010) version of Rule 4570 would occur by 2012.  Therefore, the VOC emission factors 

representative of the 2010 version of Rule 4570 were used in the emission calculations for the 

cumulative and program level conditions, both of which would occur at the 10 year horizon, 

2022.  By contrast, project level conditions represent the existing dairy facilities in 2009, when 

the prior (2006) version of Rule 4570 was in effect.  As shown in Table 4 of Attachment 1, the 

2006 version of Rule 4570 was less stringent and therefore had higher VOC emission factors 

than the 2010 version of Rule 4570.  However, it is actually more conservative to use the 2010 

VOC emission factors for project level emissions because project level emissions are subtracted 

from the cumulative emissions to obtain the program level emissions (i.e., project level 

emissions serve as the baseline emissions for evaluating program level emissions).  In other 

words, the program level impacts are higher when the project level emissions are lower.  

Therefore, the VOC emission factors representative of the 2010 version of Rule 4570 were also 

used in the emission calculations for the project level conditions. 

 

The SJVAPCD (2010) provided estimates of the percentage of dairy cattle in the San Joaquin 

Valley that reside on dairies with 500 milk cows or greater, and therefore would have controlled 

VOC emissions in accordance with Rule 4570.  These percentages were assumed to apply to the 

project level, program level, and cumulative dairy facilities in the emission calculations.  

Uncontrolled VOC emission factors were used for cattle on dairies with fewer than 500 milk 

cows.  Tables 5 and 6 of Attachment 1 show how these percentages were applied to the 

controlled and uncontrolled VOC emission factors to generate consolidated VOC emission 

factors used in the emission calculations. 

 

The SJVAPCD (2010; 2010b) also provided general assumptions for the surface area of silage 

piles and total mixed rations, as shown in Tables 7 and 9 of Attachment 1.  These assumptions 
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were used to generate consolidated VOC emission factors for animal feed used in the emission 

calculations, as shown in Tables 8 and 10 of Attachment 1. 

 

Multiplying the consolidated emission factors (excluding animal feed) by the corresponding 

cattle populations yields unmitigated annual VOC emission rates of 5,313 tons per year for the 

project level facilities, 6,470 tons per year for the cumulative facilities, and 1,157 tons per year 

for the program level facilities (cumulative minus project level).
2
  Tables 11 and 12 of 

Attachment 1 show the calculation of VOC emissions (excluding animal feed) for the project 

level and cumulative facilities, respectively. 

 

Similarly, multiplying the consolidated emission factors for animal feed by the exposed surface 

areas of the silage piles and total mixed rations yields unmitigated annual VOC emission rates of 

6,249 tons per year for the project level facilities, 7,610 tons per year for the cumulative 

facilities, and 1,361 tons per year for the program level facilities (cumulative minus project 

level).  Tables 13 and 14 of Attachment 1 show the calculation of VOC emissions from animal 

feed for the project level and cumulative facilities, respectively. 

NH3 Emissions 

Ammonia emissions from manure decomposition and enteric fermentation were estimated using 

emission factors by animal type, as provided by the SJVAPCD (2012).  The ammonia emission 

factors are: 

 

 NH3 

(lb/head/year) 

 

Milk cows 74.0  

Dry cows 37.4  

Heifers 15-24 months 19.4  

Heifers 7-14 months 13.9  

Heifers 4-6 months 10.5  

Calves <3 months 3.1  

 

Multiplying these factors by the corresponding animal populations yields unmitigated annual 

ammonia emission rates of 26,344 tons per year for the project level facilities, 32,084 tons per 

year for the cumulative facilities, and 5,740 tons per year for the program level facilities 

(cumulative minus project level).  Tables 11 and 12 of Attachment 1 show the calculation of 

ammonia emissions associated with manure decomposition and enteric fermentation for the 

project level and cumulative facilities, respectively. 

GHG Emissions 

Emissions of CH4 and N2O from manure decomposition and enteric fermentation were calculated 

using emission factors provided by the SJVAPCD (2012b).  The SJVAPCD derived the 

emissions factors from the California Air Resources Board’s 2000-2008 GHG inventory 

                                                
2
 The VOC emissions are considered unmitigated because the control measures 

assumed in the calculations would be required by SJVAPCD Rule 4570 rather 

than by CEQA mitigation. 
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documentation (CARB, 2010).  The emission factors are segregated into general categories of 

manure handling.  The emission factors for anaerobic treatment lagoons are: 

 

 CH4 

(lb/head/year) 

N2O 

(lb/head/year) 

Milk cows 513.0 1.5 

Dry cows 513.0 1.5 

Heifers 15-24 months 110.4 1.4 

Heifers 7-14 months 110.4 1.4 

Heifers 4-6 months 110.4 1.4 

Calves <3 months 0.0 0.0 

 

The SJVAPCD also provided GHG emission factors for aerobic lagoons.  However, the emission 

factors for anaerobic treatment lagoons were conservatively used in this study because they are 

greater than or equal to the aerobic lagoon emission factors for all animal sizes. 

 

The emission factors for manure spreading are: 

 

 CH4 

(lb/head/year) 

N2O 

(lb/head/year) 

Milk cows 3.5 0 

Dry cows 3.5 0 

Heifers 15-24 months 1.6 0 

Heifers 7-14 months 1.6 0 

Heifers 4-6 months 1.6 0 

Calves <3 months 0.0 0 

 

The emission factors for solid manure storage are: 

 

 CH4 

(lb/head/year) 

N2O 

(lb/head/year) 

Milk cows 27.7 2.6 

Dry cows 27.7 2.6 

Heifers 15-24 months - - 

Heifers 7-14 months - - 

Heifers 4-6 months - - 

Calves <3 months - - 
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The emission factors for enteric fermentation are: 

 

 CH4 

(lb/head/year) 

N2O 

(lb/head/year) 

Milk cows 271.5 0 

Dry cows 271.5 0 

Heifers 15-24 months 151.6 0 

Heifers 7-14 months 100.5 0 

Heifers 4-6 months 100.5 0 

Calves <3 months 0.0 0 

 

The GHG emission factors listed above are summarized in Table 22 of Attachment 1, along with 

footnotes documenting assumptions made by the SJVAPCD in their development.   

 

Multiplying the CH4 and N2O emission factors for manure decomposition and enteric 

fermentation by the corresponding animal populations and converting to CO2-equivalent 

emissions provides unmitigated annual CO2e emission rates of 6,600,368 metric tons/yr for 

project level facilities, 8,038,363 metric tons/yr for cumulative facilities, and 1,437,995 metric 

tons/yr for program level facilities (cumulative minus project level).  Tables 23 and 24 of 

Attachment 1 present the calculation of CH4 and N2O emissions from manure decomposition and 

enteric fermentation for the project level and cumulative facilities, respectively.   

2.2 Cattle Housing Fugitive Dust 

Unmitigated Emissions 

The movement of dairy animals generates fugitive dust emissions.  Emissions from animal 

movement were estimated using emission factors compiled by the San Joaquin Valley Air 

Pollution Control District (SJVAPCD, 2006).  The uncontrolled PM10 emission factors for dairy 

cattle are: 

 

Milk or Dry Cow – Freestall with Exercise Pens 1.37 lb/head/yr 

Milk or Dry Cow – Open Corrals with No Shade Structure 5.46 lb/head/yr 

Heifers – Open Corrals with No Shade Structure 10.55 lb/head/yr 

Calves – Individual Pens or Open Corrals 1.37 lb/head/yr 

Calves – Ground Based Calf Hutches 0.34 lb/head/yr
3
 

 

Multiplying the uncontrolled emission factors by the corresponding animal populations yields 

unmitigated annual PM10 emission rates of 3,048 tons per year for project level facilities, 3,713 

tons per year for cumulative facilities, and 664 tons per year for program level facilities 

(cumulative minus project level).  Tables 15 and 18 of Attachment 1 present the calculation of 

PM10 emissions from cattle housing for the project level and cumulative facilities, respectively. 

                                                
3
 The emission factor for ground based calf hutches assumes a 75 percent 

reduction in the emission factor for calves in open corrals with no shade 

structure (SJVAPCD, 2006b). 
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Mitigated Emissions 

The following PM10 mitigation measures would apply to all project level (existing), program 

level, and cumulative facilities:  

 

AQ-1: Frequent scraping and/or manure removal using pull type manure harvesting 

equipment in the morning hours when moisture is in the air (15 percent PM10 

reduction for animals in open corrals). 

 

AQ-2: Feeding young stock (heifers and calves) near dusk (10 percent PM10 reduction for 

heifers and calves in open corrals) 

 

In addition to the above two measures, the following PM10 mitigation measures would also apply 

to all program level and cumulative facilities (that is, all new or expanded facilities): 

 

AQ-3: Shaded areas in open corrals (16.7 percent PM10 reduction for dry cows, and 8.3 

percent PM10 reduction for heifers). 

 

AQ-4: Downwind and upwind shelterbelts (22.5 percent PM10 reduction for all animals). 

 

AQ-5: Sprinkling of open corrals at least once on a daily basis during the dry months (April 

through October) (15 percent PM10 reduction for animals in open corrals). 

 

The estimates of mitigation measure effectiveness were provided by the SJVAPCD (2006b).   

 

Mitigation measures AQ-1 and AQ-2 would reduce project level PM10 emissions by 610 tons per 

year compared to the unmitigated project level emissions.  As a result, the mitigated annual PM10 

emission rate for project level facilities would be 2,438 tons per year.  Tables 16 and 17 of 

Attachment 1 show the calculation of mitigated PM10 emissions for the project level facilities. 

 

Mitigation measures AQ-1 through AQ-5 would reduce cumulative PM10 emissions by 937 tons 

per year compared to the unmitigated cumulative emissions.  This reduction consists of a 610 

ton/year reduction from the existing facilities (subject to mitigation measures AQ-1 and AQ-2) 

plus an additional 327 ton/year reduction from new or expanded facilities (subject to mitigation 

measures AQ-1 through AQ-5).  The 327 ton/year reduction from new or expanded facilities 

conservatively assumes that all additional dairy cattle (above the existing population) would be 

in new facilities.  If some of the additional dairy cattle would be in expanded facilities instead of 

new facilities, the reduction would be greater than 327 ton/year because the additional mitigation 

measures AQ-3 through AQ-5 would be applied to the entire expanded dairies, including the 

existing animals at the dairies.  In summary, the mitigated annual PM10 emission rate for 

cumulative facilities would be 2,776 tons per year.  Tables 19 and 20 of Attachment 1 show the 

calculation of mitigated PM10 emissions for the cumulative facilities. 

 

With the implementation of mitigation measures AQ-1 through AQ-5, mitigated program level 

PM10 emissions would be 338 tons per year, determined by subtracting the mitigated project 

level emissions from the mitigated cumulative emissions.  This total represents a 327 ton/year 

reduction compared to unmitigated program level emissions. 
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2.3 PM2.5 Emission Estimates 

Particulate emission factors are generally provided for total suspended particulate or PM10.  The 

establishment of state and national ambient air quality standards for PM2.5 has resulted in 

increased efforts to develop both emission factors and emission inventories for this portion of the 

particulate matter spectrum.  Both the State of California and U.S. EPA have developed some 

methods and techniques to address PM2.5 emissions, but the state of knowledge regarding 

emission factors for this pollutant trails that of PM10 by several years. 

 

PM2.5 emissions were directly calculated for truck and automobile exhaust, tire wear, and brake 

wear, because the EMFAC2011 program generates PM2.5 emission factors for these sources.  

PM2.5 emissions were also directly calculated for support crop tilling and harvesting dust because 

the California Air Resources Board emission inventory, upon which the emissions were based, 

included PM2.5.  For all other emission sources, PM2.5 emissions were calculated by scaling from 

PM10 emissions.  The fractions of PM10 and PM2.5 in particulate matter speciation profiles 

contained in the California Emission Inventory and Reporting System (CEIDARS) were used to 

develop factors that allow estimated PM2.5 emissions to be calculated from PM10 emissions 

(CARB, 2009).  The factors vary by source type, as each source has a unique particulate matter 

profile.  Table 21 of Attachment 1 summarizes the calculation of the PM2.5/PM10 ratio for each 

source type. 

2.4 Diesel Powered Dairy Equipment 

During dairy operations, diesel-powered mobile equipment would be used to perform routine 

tasks at the dairy such as distribution of cattle feed and corral scraping.  Annual usage by general 

equipment type was estimated based on the average usage per animal unit in several recent dairy 

projects in the San Joaquin Valley.
4
  The following diesel-powered dairy equipment usages were 

assumed in this study: 

 

 Project Level 

(thousand hp-hr/yr) 

Cumulative 

(thousand hp-hr/yr) 

Dairy Tractor (51-120 hp) 80,653 98,224 

Loader (121-175 hp) 54,730 66,654 

Feed Mixer Truck (251-500 hp) 87,599 106,684 

Standby Generator (251-500 hp) 34 41 

 

Diesel exhaust emission factors for dairy equipment in the San Joaquin Valley Air Basin were 

derived from the CARB’s OFFROAD2007 program (CARB, 2006), and are summarized in 

Table 25 of Attachment 1.  The emission factors are specific to equipment type (e.g., agricultural 

tractor) and engine size category (e.g., 121-175 hp).  Project level emissions were calculated 

using 2011 emission factors. The use of 2011 emission factors (instead of 2009 emission factors) 

for project level emissions results in a conservative estimate of program level emissions.  Using 

2011 emission factors results in slightly lower project level emissions, which in turn results in 

slightly higher program level emissions (since project level emissions are subtracted from the 

                                                
4 The dairy projects included the Dykstra, Bosman, Hynes, Pinheiro, 

Rijlaarsdam, Chroman, Kuiper, Lerda Farms, Blanco, and Buena Vista dairies. 
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cumulative emissions to obtain the program level emissions).  Cumulative emissions were 

calculated using 2022 emission factors. 

 

Multiplying the emission factors by the equipment usage rates and converting to tons/year or 

metric tons per year provides the following unmitigated emission estimates for the project level 

facilities: 

 

VOC 183 tons/year 

CO 682 tons/year 

SOx 1.5 tons/year 

NOx 1,365 tons/year 

PM10 84 tons/year 

PM2.5 77 tons/year 

CO2e 127,057 metric tons/year 

 

Similarly, the following unmitigated emissions were estimated for the cumulative facilities: 

 

VOC 97 tons/year 

CO 752 tons/year 

SOx 1.8 tons/year 

NOx 596 tons/year 

PM10 30 tons/year 

PM2.5 27 tons/year 

CO2e 154,522 metric tons/year 

 

Unmitigated program level emissions were estimated by subtracting the project level emissions 

from the cumulative emissions: 

 

VOC -86 tons/year 

CO 70 tons/year 

SOx 0.3 tons/year 

NOx -769 tons/year 

PM10 -55 tons/year 

PM2.5 -50 tons/year 

CO2e 27,465 tons/year 

 

As shown in the above totals, despite the increased usage in dairy equipment associated with the 

program level facilities, there would be a net reduction in VOC, NOx, PM10, and PM2.5 

emissions.  The reduction in emissions is due to the declining trend in emission factors in the 

future due to the gradual replacement of older, dirtier equipment with newer, cleaner equipment 

over time (fleet turnover). 

 

Tables 26 and 27 in Attachment 1 show the calculation of dairy equipment emissions for the 

project level and cumulative facilities, respectively. 
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2.5 Truck and Automobile Trips 

Operation of the project dairies and associated cattle ranches would generate a variety of truck 

trips, including silage trucks, hay trucks, concentrated feed trucks, calf milk replacer trucks, and 

cattle trucks.  In general, the trucks would span two size classifications:  medium heavy-duty 

trucks (14,000-33,000 lbs gross vehicle weight rating [GVWR]) and heavy heavy-duty trucks 

(33,000-60,000 lbs GVWR).  In addition, the dairies would attract light vehicle trips from 

employees and visitors (veterinarian, breeder, sales, delivery).  All employee and visitor trips 

were conservatively assumed to be light duty trucks (≤5,750 lbs).   

 

The following vehicle trips and associated vehicle miles travelled (VMT) were estimated for the 

project level facilities: 

 

  

Round Trips 

(thousand trips/year) 

Vehicle Miles 

Travelled 

(thousand miles/year) 

Medium heavy-duty trucks 629 3,070 

Heavy heavy-duty trucks 336 10,890 

Light duty trucks 1,511 33,445 

 

The following vehicle trips and associated VMT were estimated for the cumulative facilities: 

 

  

Round Trips 

(thousand trips/year) 

Vehicle Miles 

Travelled 

(thousand miles/year) 

Medium heavy-duty trucks 766 3,738 

Heavy heavy-duty trucks 409 13,262 

Light duty trucks 1,840 40,732 

 

The EMFAC2011 mobile source emission factor program (CARB, 2012) was used to generate 

truck and automobile emission factors used in this study.  EMFAC2011 is the latest emissions 

program for California on-road vehicles developed by the California Air Resources Board.  Per-

mile emission factors for light-duty trucks and heavy-duty agriculture trucks were obtained for a 

Tulare County representative vehicle fleet.  The emission factors are presented in Table 28 of 

Attachment 1. 

 

All of the emission factors generated by EMFAC2011 include contributions from running 

exhaust, idle exhaust, and starting exhaust.  VOC emission factors also include diurnal, hot soak, 

and resting losses.  PM10 and PM2.5 emission factors also include tire wear, brake wear, and off-

site paved road dust.  The off-site paved road dust component is not calculated by EMFAC2011.  

Instead, Section 13.2.1 of the U.S. EPA’s AP-42 document (U.S. EPA, 2011) was used to 

calculate paved road dust emission factors of 0.73 grams per mile for PM10 and 0.18 grams per 

mile for PM2.5.  These emission factors are based on an assumed roadway silt loading of 0.2 

grams per square meter, which is representative of collector roads (500-5,000 average daily 

traffic volumes).  EMFAC2011 also does not generate emission factors for CH4 or N2O.  

Therefore, emission factors for these pollutants were obtained from Table 13.5 of The Climate 

Registry’s 2012 Climate Registry Default Emission Factors (The Climate Registry, 2012). 
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Project level emissions were calculated using year 2011 emission factors. The use of 2011 

emission factors (instead of 2009) for project level emissions results in a conservative estimate of 

program level emissions.  Using 2011 emission factors results in slightly lower project level 

emissions, which in turn results in slightly higher program level emissions (since project level 

emissions are subtracted from the cumulative emissions to obtain the program level emissions).  

Cumulative emissions were calculated using 2022 emission factors. 

 

Multiplying the emission factors by the VMT and converting to tons/year or metric tons per year 

provides the following unmitigated emission estimates for the project level facilities: 

 

 Heavy Duty 

Trucks 

Employees and 

Visitors 

VOC (tons/year) 14 25 

CO (tons/year) 60 211 

SOx (tons/year) 0.2 0.2 

NOx (tons/year) 233 22 

PM10 (tons/year) 22 29 

PM2.5 (tons/year) 12 8 

CO2e (metric tons/year) 23,160 16,012 

 

Similarly, the following unmitigated emissions were estimated for the cumulative facilities: 

 

 Heavy Duty 

Trucks 

Employees and 

Visitors 

VOC (tons/year) 7 10 

CO (tons/year) 29 66 

SOx (tons/year) 0.3 0.2 

NOx (tons/year) 75 7 

PM10 (tons/year) 18 35 

PM2.5 (tons/year) 6 9 

CO2e (metric tons/year) 25,365 14,441 

 

Unmitigated program level emissions were estimated by subtracting the project level emissions 

from the cumulative emissions: 

 

 Heavy Duty 

Trucks 

Employees and 

Visitors 

VOC (tons/year) -7 -15 

CO (tons/year) -30 -145 

SOx (tons/year) 0.1 0.03 

NOx (tons/year) -158 -15 

PM10 (tons/year) -4 6 

PM2.5 (tons/year) -6 2 

CO2e (metric tons/year) 2,205 -1,571 
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As shown in the above totals, despite the increased number of trips and VMT associated with the 

program level facilities, there would be a net reduction in VOC, CO, NOx, PM10, and PM2.5 

emissions from heavy duty trucks; and a net reduction in VOC, CO, NOx, and CO2e emissions 

from employee and visitor trips.  The reduction in emissions is due to the declining trend in 

emission factors in the future due to the gradual replacement of older, dirtier vehicles with 

newer, cleaner vehicles meeting stricter emission standards (fleet turnover). 

 

Tables 29 and 30 in Attachment 1 show the calculation of vehicle emissions for the project level 

and cumulative facilities, respectively. 

2.6 Unpaved Road Dust at the Dairy Facilities 

During dairy operations, fugitive dust emissions would occur from the movement of vehicles 

over unpaved roads at the dairies.  A PM10 emission factor of 0.369 lb/year per milk cow was 

obtained from Table 13-1 of the Western Governors’ Association’s Western Regional Air 

Partnership (WRAP) Fugitive Dust Handbook (Western Governors’ Association, 2006). 

 

Multiplying the emission factor by the respective milk cow population yields unmitigated annual 

PM10 emission rates of 104 tons per year for the project level facilities, 126 tons per year for the 

cumulative facilities, and 23 tons per year for the program level facilities (cumulative minus 

project level).  Table 31 of Attachment 1 shows the calculation of PM10 emissions from unpaved 

dairy road dust. 

2.7 Dairy Electricity Consumption 

Electricity is used at dairies for lighting, operation of the milking equipment, operation of 

electric pumps for water supply, and other uses.  The use of electricity by dairy facilities 

generates indirect GHG emissions from regional power plants burning fossil fuels.  The Climate 

Registry (2012) provides the following emission factors for electricity consumption in 

California: 

 

CO2  681.01 lb per megawatt-hour (lb/MWh) 

CH4  0.0283 lb/MWh 

N2O  0.0062 lb/MWh 

 

The average electricity usage rate for dairies in the San Joaquin Valley is estimated to be 0.49 

MWh/cow/yr, where “cows” in this case include milk cows, dry cows, and heifers.  This factor 

was derived from statistics published by the California Department of Food and Agriculture 

(2001) and California Energy Commission (2001).  Using this factor, the dairy electricity usage 

is estimated to be 558,577 MWh/yr for project level facilities and 680,271 MWh/yr for 

cumulative facilities.  Multiplying the dairy electricity usage by the above emission factors and 

converting to CO2-equivalent emissions provides unmitigated annual CO2e emission rates of 

173,188 metric tons/yr for project level facilities, 210,919 metric tons/yr for cumulative 

facilities, and 37,732 metric tons/yr for program level facilities (cumulative minus project level). 
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Tables 32 and 33 of Attachment 1 present the derivation of the average electricity usage rate for 

dairies in the San Joaquin Valley.  Table 34 presents the calculation of GHG emissions from 

dairy electricity use. 

2.8 Dairy Refrigeration 

The project dairies would refrigerate milk prior to pickup by milk trucks.  According to the 

California Climate Action Registry (CCAR 2009), HFC-23 and HFC-134a are commonly used 

in industrial refrigerants.  Of the two refrigerants, HFC-23 has the higher global warming 

potential of 11,700 and was therefore used in the emission calculations to be conservative.  By 

comparison, HFC-134a has a global warming potential of 1,300. 

 

The Climate Registry (2008) lists a default upper bound annual refrigerant loss rate of 25 percent 

for industrial refrigeration.  The total refrigerant charge was estimated to be 48,072 lb for the 

project level facilities and 58,545 lb for the cumulative facilities, assuming the same ratio of 

refrigerant charge to milk cow herd size from a representative dairy in the San Joaquin Valley 

(Provost & Pritchard, 2008).  Multiplying the refrigerant charge by the annual loss rate and 

converting to CO2e produces unmitigated annual CO2e emission rates of 63,780 metric tons/year 

for the project level facilities, 77,676 metric tons/year for the cumulative facilities, and 13,896 

metric tons/year for the program level facilities (cumulative minus project level). 

 

Table 35 of Attachment 1 presents the calculation of GHG emissions from milk refrigeration. 

2.9 Support Crop Farm Equipment 

The emission calculations for farm equipment exhaust were based on general emission factors 

for agricultural equipment in Tulare County.  To derive the general emission factors, the 

California Air Resources board emission factor program, OFFROAD2007, was used to calculate 

annual emission inventories for all agricultural equipment in Tulare County (CARB, 2006).  The 

county-wide emission inventories were then divided by the most recent estimate of the harvested 

agricultural acreage in Tulare County, as provided by the U.S. Department of Agriculture 

(USDA, 2009), to produce the emission factors in terms of lb/year per acre of agricultural land.  

Tables 36 and 37 of Attachment 1 show the development of the general emission factors for farm 

equipment in Tulare County. 

 

Project level emissions were calculated using 2011 emission factors. The use of 2011 emission 

factors (instead of 2009 emission factors) for project level emissions results in a conservative 

estimate of program level emissions.  Using 2011 emission factors results in slightly lower 

project level emissions, which in turn results in slightly higher program level emissions (since 

project level emissions are subtracted from the cumulative emissions to obtain the program level 

emissions).  Cumulative emissions were calculated using 2022 emission factors. 

 

Multiplying the emission factors by an estimated support crop area of 160,839 acres and 

converting to tons/year or metric tons per year provides the following unmitigated emission rates 

for the project level facilities: 
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VOC 40 tons/year 

CO 166 tons/year 

SOx 0.5 tons/year 

NOx 403 tons/year 

PM10 16 tons/year 

PM2.5 15 tons/year 

CO2e 38,137 metric tons/year 

 

Multiplying the emission factors by an estimated support crop area of 195,880 acres and 

converting to tons/year or metric tons per year provides the following unmitigated emission rates 

for the cumulative facilities: 

 

VOC 21 tons/year 

CO 182 tons/year 

SOx 0.6 tons/year 

NOx 157 tons/year 

PM10 6 tons/year 

PM2.5 6 tons/year 

CO2e 46,414 metric tons/year 

 

Unmitigated program level emissions were estimated by subtracting the project level emissions 

from the cumulative emissions: 

 

VOC -19 tons/year 

CO 17 tons/year 

SOx 0.1 tons/year 

NOx -245 tons/year 

PM10 -10 tons/year 

PM2.5 -9 tons/year 

CO2e 8,278 metric tons/year 

 

As shown in the above totals, despite the 35,041 additional acres of support crops associated 

with the program level facilities, there would be an overall net reduction in VOC, NOx, PM10, 

and PM2.5 emissions.  The reduction in emissions is due to the declining trend in emission factors 

in the future due to the gradual replacement of older, dirtier equipment with newer, cleaner 

equipment over time (fleet turnover). 

 

Table 38 of Attachment 1 shows the calculation of farm equipment emissions associated with 

dairy support crops. 

2.10 Support Crop Fugitive Dust from Tilling and Harvesting 

The PM10 and PM2.5 emission calculations from tilling and harvesting of dairy support crops 

were based on general emission factors for Tulare County.  To derive the general emission 

factors, the county-wide emissions from tilling and harvesting in Tulare County were obtained 

from the California Air Resources Board emission inventory data (CARB, 2009b).  The county-

wide emission inventories were then divided by the most recent estimate of the harvested 
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agricultural acreage in Tulare County, as provided by the U.S. Department of Agriculture 

(USDA, 2009), to produce the emission factors in terms of lb/year per acre of agricultural land.  

The resulting emission factors for tilling are 4.51 lb/yr/acre for PM10 and 0.68 lb/yr/acre for 

PM2.5.  The resulting emission factors for harvesting are 3.74 lb/yr/acre for PM10 and 0.56 

lb/yr/acre for PM2.5.  Table 39 of Attachment 1 shows the development of the general emission 

factors for tilling and harvesting in Tulare County. 

 

Multiplying the emission factors by an estimated support crop area of 160,839 acres and 

converting to tons/year provides the following unmitigated emission rates (tilling plus 

harvesting) for the project level facilities: 

 

PM10 663 tons/year 

PM2.5 99 tons/year 

 

Multiplying the emission factors by an estimated support crop area of 195,880 acres and 

converting to tons/year provides the following unmitigated emission rates (tilling plus 

harvesting) for the cumulative facilities: 

 

PM10 808 tons/year 

PM2.5 121 tons/year 

 

Unmitigated program level emissions were estimated by subtracting the project level emissions 

from the cumulative emissions: 

 

PM10 145 tons/year 

PM2.5 22 tons/year 

 

Table 40 of Attachment 1 shows the calculation of tilling and harvesting emissions from dairy 

support crops. 

2.11 Support Crop Wind Erosion 

Wind blowing across exposed farmland results in particulate matter emissions.  The 

methodology used to estimate emissions was developed by the California Air Resources Board 

as part of the statewide emissions inventory (CARB, 1997b).  PM10 emissions from windblown 

dust were calculated by multiplying the number of support crop acres by an emission factor of 

0.002347 tons/acre/year for non-pasture agricultural lands in Tulare County.  Multiplying the 

emission factor by the corresponding support crop acreages provides unmitigated PM10 emission 

rates of 377 tons per year for the project level facilities, 460 tons per year for the cumulative 

facilities, and 82 tons per year for the program level facilities (cumulative minus project level). 

 

Table 41 of Attachment 1 shows the calculation of wind erosion emissions from support crops. 

2.12 Support Crop Unpaved Road Dust 

Unpaved road dust emissions from support crops were estimated using methodology developed 

by the California Air Resources Board as part of the statewide emissions inventory (CARB, 
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1997).  The method utilizes an assumed mileage accrual rate of 4.38 vehicle miles traveled 

(VMT) per acre per year for agricultural lands, and a PM10 emission factor of 2.27 lb/VMT to 

estimate annual emissions.  The resulting unmitigated PM10 emission rates are 799 tons per year 

for the project level facilities, 973 tons per year for the cumulative facilities, and 174 tons per 

year for the program level facilities (cumulative minus project level). 

 

Table 42 of Attachment 1 shows the calculation of unpaved road dust emissions from support 

crops. 

2.13 Support Crop GHG Emissions from Agricultural Soil 

Various agricultural soil management practices contribute to greenhouse gas emissions.  The use 

of synthetic and organic fertilizers adds nitrogen to soils, thereby increasing natural emissions of 

N2O.  Emissions of N2O from support crop agricultural soil were calculated using an equation 

developed by the United Nations Framework Convention on Climate Change (UNFCCC, 2006).  

The equation estimates N2O emissions due to direct emissions from soils, indirect emissions 

from runoff, and indirect emissions from volatilization and subsequent conversion to N2O. 

 

For the purpose of calculating N2O emissions, all support crop acreage (160,839 acres for project 

level facilities and 195,880 acres for cumulative facilities) was assumed to accommodate two 

summer crops of corn silage and one winter crop of alfalfa.  This assumption is conservative 

because either fewer summer crops or another type of winter crop (such as wheat silage) would 

require less nitrogen and therefore produce fewer N2O emissions.  Based on the support crop 

acreages and assumed crop types, the project level support crops would require 78,811 ton/yr of 

nitrogen in fertilizer, and the cumulative support crops would require 95,981 ton/yr of nitrogen in 

fertilizer.  Applying these nitrogen quantities to the UNFCCC equation and converting to CO2-

equivalent emissions provides unmitigated CO2e emission rates of 844,615 metric tons/yr for the 

project level facilities, 1,028,627 metric tons/yr for the cumulative facilities, and 184,013 metric 

tons/yr for the program level facilities (cumulative minus project level). 

 

Tables 43 and 44 of Attachment 1 present the calculation of GHG emissions from support crop 

agricultural soil. 

2.14 Support Crop Electricity Consumption 

The use of electricity by agricultural irrigation pumps for support crops generates indirect GHG 

emissions from regional power plants burning fossil fuels.  The Climate Registry (2012) provides 

the following emission factors for electricity consumption in California: 

 

CO2  681.01 lb per megawatt-hour (lb/MWh) 

CH4  0.0283 lb/MWh 

N2O  0.0062 lb/MWh 

 

The average electricity usage rate for agricultural irrigation pumps in the San Joaquin Valley is 

estimated to be 1.59 MWh/acre/yr.  This factor was derived from statistics published by the 

USDA (2002), California Energy Commission (2001), and CARB (2003).  Using this factor, the 
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electricity usage for farmland irrigation is estimated to be 256,086 MWh/yr for project level 

facilities and 311,879 MWh/yr for cumulative facilities.   

 

Multiplying the farmland electricity usage by the above emission factors and converting to CO2-

equivalent emissions provides unmitigated CO2e emission rates of 79,400 metric tons/yr for 

project level facilities, 96,698 metric tons/yr for cumulative facilities, and 17,299 metric tons/yr 

for program level facilities (cumulative minus project level). 

 

Tables 45 and 46 of Attachment 1 present the derivation of the average electricity usage rate for 

irrigation pumps in the San Joaquin Valley.  Table 47 presents the calculation of GHG emissions 

from farmland irrigation. 

3. Construction Emissions 
Construction of the new and expanded dairies associated with the program level facilities would 

generate emissions from off-road construction equipment, on-road trucks and worker vehicles, 

and fugitive dust during grading.  These emissions would occur over a 10-year planning horizon, 

ending in 2022.   

 

Vehicle exhaust emissions during construction were estimated based on prior construction 

emission calculations that were conducted for the proposed FM Jerseys Dairy in Tulare County.  

The 2008 technical report is provided in Attachment 2.  The emission factors for on-road and 

off-road construction vehicles in the FM Jerseys study were generated by the Urbemis 2007 

program (Rimpo and Associates, 2008) and are representative of year 2007.  Therefore, the use 

of this study to estimate future construction emissions, up to year 2022, is conservative because 

vehicle emission factors will gradually decrease over time due to normal vehicle fleet turnover. 

 

Fugitive dust emissions from site grading were estimated using an emission factor of 0.11 

tons/acre per month, from the WRAP Fugitive Dust Handbook (Western Governors’ Association, 

2006).  Grading was assumed to occur over 5 acres of actively disturbed land each day for six 

months for a single new or expanded dairy project. 

 

Based on the emission estimates described above, the total unmitigated construction emissions 

for a single new or expanded dairy project were assumed to be: 

 

VOC 0.8 tons per dairy 

CO 3.8 tons per dairy 

SOx 0.0 tons per dairy 

NOx 7.2 tons per dairy 

PM10 3.7 tons per dairy 

PM2.5 0.8 tons per dairy 

CO2e 597 metric tons per dairy 

 

According to the project level (existing) facility data used in this study, there is an average of 

1,674 milk cows per dairy in Tulare County (562,616 milk cows in 336 existing dairies).  

Therefore, the above construction emissions were assumed to occur the equivalent of once for 

every 1,674 new milk cows associated with the program level cattle population.  Scaling to the 
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additional 122,575 milk cows assumed for the program level facilities, and averaging over a 10 

year planning horizon, gives the following unmitigated annual construction emissions: 

 

VOC 6 tons per year 

CO 27 tons per year 

SOx 0 tons per year 

NOx 52 tons per year 

PM10 27 tons per year 

PM2.5 6 tons per year 

CO2e 4,370 tons per year 

 

These construction emissions are assumed to occur every year for 10 years as the program level 

facilities would be constructed. 

 

The derivation of the average annual construction emissions for program level facilities is 

summarized in Table 48 of Attachment 1. 
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Air Quality Calculation Worksheets

Tables 1 through 48



Animal Type No. of Head

Milk Cows 562,616

Dry Cows & Springers 84,069

Heifers (15-24 months) 223,852

Heifers (7-14 months) 179,082

Heifers (3-6 months) 89,541

Calves (0-2 months) 44,770

Total 1,183,930

Animal Type No. of Head

Milk Cows 685,191

Dry Cows & Springers 102,385

Heifers (15-24 months) 272,622

Heifers (7-14 months) 218,098

Heifers (3-6 months) 109,049

Calves (0-2 months) 54,524

Total 1,441,868

Table 1.  Tulare County Dairy Animal Population - 

Project Level (Existing Facilities)

Table 2.  Tulare County Dairy Animal Population - 

Cumulative (10 Year Horizon)

Note:  5 percent of the heifers and 95 percent of the calves listed in this 

table are assumed to be located in heifer and calf ranches.

Note:  5 percent of the heifers and 95 percent of the calves listed in this 

table are assumed to be located in heifer and calf ranches.
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Table 3.  Derivation of VOC Emission Factors for Milk Cows at Dairies Subject to Rule 4570 v. 2010
Milking 

Parlor

Solid 

Manure

Liquid 

Manure

F
eed according to N

R
C

 

G
uidelines

P
ush feed to w

ithin 3 feet of feed 

bunk fenceline

F
eed high m

oisture corn or 

steam
-flaked corn

S
tore grain in w

eatherproof 

structure O
ctober-M

ay

F
eed/ dispose rations w

ithin 48 

hours

C
over silage pile

D
ensity:  high m

oisture harvest, 

≤
1/2" chop, ≤

6" uncom
pacted 

top, cover w
ithin 72 hrs

T
otal exposed surface area of all 

silage piles <4,300 feet

S
ilage inoculation

F
lush parlor after each m

ilking

F
lush, scrape, or vacuum

 

freestall flush lanes w
ith each 

m
ilking

R
ake, harrow

, scrape, or grade 

freestall bedding ≤
14 days

C
lean corrals at least once A

pril-

July and O
ctober-D

ecem
ber

C
lean corral lanes daily for 

m
ature cow

s, w
eekly for support 

stock

D
epth of w

aste not exceed 12" in 

corral

M
aintain corrals to ensure proper 

drainage

Inspect &
 repair w

ater pipes &
 

trough every 14 days

Install shades uphill of corrals

C
over dry anim

al w
aste piles 

O
ctober-M

ay

R
em

ove solids w
ith separator

Incorporate solid m
anure w

ithin 

72 hours of land application

D
on't allow

 liquid m
anure to 

stand in field >24 hours

Implemented Control Measures: Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
 3

Yes Yes Yes Yes

Dairy (excluding feed) (lb/hd-yr) Emission Factor Multipliers (lb/hd-yr)

Enteric Emisions 4.32 0.9 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3.89

Milking Parlor 0.04 0.9 1 1 1 1 1 1 1 1 0.9 1 1 1 1 1 1 1 1 1 1 1 1 0.03

Freestall Lanes 0.84 0.9 1 1 1 1 1 1 1 1 1 0.9 1 1 1 1 1 1 1 1 1 1 1 0.68

Freestall Beds 1.05 0.9 1 1 1 1 1 1 1 1 1 1 0.9 1 1 1 1 1 1 1 1 1 1 0.85

Corrals/Pens 10.00 0.9 1 1 1 1 1 1 1 1 1 1 1 0.9 0.9 0.9 0.9 0.9 0.935 1 1 1 1 4.97

Liquid Manure Handling 1.52 0.9 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.9 1 1 1.23

Liquid Manure Land Application 1.64 0.9 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.9 1.33

Solid Manure Land Application 0.39 0.9 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.9 1 0.32

Separated Solids Piles 0.06 0.9 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.05

Solid Manure Storage 0.16 0.9 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.9 1 1 1 0.13

Total, Dairy (excluding feed) 20.0 13.5

Animal Feed (µg/m
2
-min) Emission Factor Multipliers (µg/m

2
-min)

Silage Pile - Corn 38,534 1 1 1 1 1 0.9 0.75 0.9 0.9 1 1 1 1 1 1 1 1 1 1 1 1 1 21,068

Silage Pile - Alfalfa 19,398 1 1 1 1 1 0.9 0.75 0.9 0.9 1 1 1 1 1 1 1 1 1 1 1 1 1 10,606

Silage Pile - Wheat 48,716 1 1 1 1 1 0.9 0.75 0.9 0.9 1 1 1 1 1 1 1 1 1 1 1 1 1 26,635

Total Mixed Rations (TMR) 14,507 1 0.9 0.9 1 0.9 1 0.9 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 9,518

Notes:

1. This table represents dairies subject to the 2010 version of SJVACPD Rule 4570 (Confined Animal Facilities).  This includes dairies with 500 milk cows or greater.

2. Source for table:  SJVAPCD, Final Draft Staff Report with Appendices for Amended Revised Proposed Amendments to Rule 4570.  Appendix B:  Baseline Emission Inventory and Emission Reductions .  October 21, 2010.

3. The SJVAPCD assumes only a portion of the dairies will have this control measure (Install Shades Uphill of Corrals).

Emission Source Description

Milk Cow 

Uncontrolled 

VOC Emission 

Factor

Feed Silage Freestalls Corrals

Land 

Application

Milk Cow 

Controlled 

VOC 

Emission 

Factor
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Table 4.  Summary of VOC Emission Factors by Animal Type and Animal Feed

Uncontrolled 

Dairies

Dairies Subject 

to Rule 4570 v. 

2006

Dairies Subject 

to Rule 4570 v. 

2010

Dairy (excluding feed) (lb/day/hd) (lb/hd-yr) (lb/hd-yr) (lb/hd-yr)

Milk Cows 150 20.0 15.8 13.5

Dry Cows & Springers 83 11.1 8.7 7.5

Heifers (15-24 months) 55 7.3 5.8 5.0

Heifers (7-14 months) 38 5.1 4.0 3.4

Heifers (4-6 months) 21 2.8 2.2 1.9

Calves (<3 months) 12 1.6 1.3 1.1

Animal Feed (µg/m
2
-min) (µg/m

2
-min) (µg/m

2
-min)

Silage Pile - Corn 38,534 34,681 21,068

Silage Pile - Alfalfa 19,398 17,458 10,606

Silage Pile - Wheat 48,716 43,844 26,635

Total Mixed Rations (TMR) 14,507 13,056 9,518

Notes:

1. Source for Manure Production Rates:  SJVAPCD, personal communication with Ramon Norman, 2/27/2012.

2. Emission factors for support stock are scaled from the milk cow emission factors according to manure production rates.

3. Assumes animals are Holsteins (1,400 lb mature weight).

VOC Emission Factors

Emission Source

Manure 

Production Rate
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Table 5. San Joaquin Valley Dairy Animal Population Percentages by Dairy Size Category

< 300 300-499 500-999 ≥ 1000

Milk Cows 2.7% 6.9% 20.4% 70.0%

Dry Cows & Springers 2.6% 6.8% 20.3% 70.3%

Heifers (15-24 months) 2.4% 6.4% 19.5% 71.6%

Heifers (7-14 months) 2.5% 6.5% 19.8% 71.2%

Heifers (4-6 months) 2.8% 6.3% 19.5% 71.4%

Calves (<3 months) 2.6% 6.6% 19.6% 71.2%

Table 6.  Derivation of Consolidated VOC Emission Factors for Manure Decomposition and Enteric Fermentation

Percent of 

Animals in SJV 

Dairies Subject 

to Rule 4570 v. 

2006

Consolidated 

VOC Emission 

Factor

(lb/hd/yr)

Percent of 

Animals in SJV 

Dairies Subject 

to Rule 4570 v. 

2010

Consolidated 

VOC Emission 

Factor

(lb/hd/yr)

Milk Cows 70.0% 17.1 90.4% 14.1

Dry Cows & Springers 70.3% 9.4 90.5% 7.8

Heifers (15-24 months) 71.6% 6.2 91.2% 5.2

Heifers (7-14 months) 71.2% 4.3 91.0% 3.6

Heifers (4-6 months) 71.4% 2.4 90.9% 2.0

Calves (<3 months) 71.2% 1.4 90.8% 1.1

Note:  The consolidated VOC emission factors assume that Rule 4570 v. 2006 applies to dairies with ≥1000 milk cows,

and Rule 4570 v. 2010 applies to dairies with ≥ 500 milk cows.  Dairies not subject to Rule 4570 are assumed to be uncontrolled.

Animal Type

Dairy Size Category (No. Milk Cows)

Conditions During Rule 4570 v. 2006 Conditions During Rule 4570 v. 2010

Animal Type

Source:  SJVAPCD, Final Draft Staff Report with Appendices for Amended Revised Proposed Amendments to Rule 4570.  Appendix B:  

Baseline Emission Inventory and Emission Reductions .  October 21, 2010.  Table 4.
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Table 7. San Joaquin Valley Dairy Silage Pile Surface Area by Dairy Size Category

Dairy Size Category (No. Milk 

Cows)

Percentage of 

Dairies

Size of Silage 

Pile - Corn 

(m2/dairy)

Size of Silage 

Pile - Alfalfa 

(m2/dairy)

Size of Silage 

Pile - Wheat 

(m2/dairy)

< 300 14% 44.59 0 0

300-499 18% 102 24 102

500-999 31% 102 24 102
≥ 1000 37% 225 24 225

Table 8. Derivation of Consolidated VOC Emission Factor for Silage Piles

Conditions During Rule 4570 v. 2010

Corn Alfalfa Wheat Corn Alfalfa Wheat Total

< 300 38,534 19,398 48,716 1,991 0 0 1,991 2.07

300-499 38,534 19,398 48,716 4,554 539 5,758 10,852 11.30

500-999 21,068 10,606 26,635 2,490 295 3,148 5,933 6.18
≥ 1000 21,068 10,606 26,635 5,493 295 6,944 12,732 13.26

San Joaquin Valley Average (weighted by percent of dairies in each size category) 8,797 9.16

Notes:

1. The VOC emission factors assume that Rule 4570 v. 2010 applies to dairies with ≥500 milk cows, and all other dairies are uncontrolled.

2. The VOC emission factor (per dairy) was converted to (per milk cow) by multplying by the ratio of the number of dairies (1,331) to milk cows (1,277,678) in the San Joaquin Valley in 2008.  Source:  SJVAPCD, Final Draft Staff 

Report with Appendices for Amended Revised Proposed Amendments to Rule 4570.  Appendix B:  Baseline Emission Inventory and Emission Reductions .  October 21, 2010.  Pages B-5 and B-7.  As a result, the consolidated VOC 

emission factor per milk cow is inclusive of all animal types.

Dairy Size Category (No. Milk 

Cows)

VOC Emission Factor (µg/m
2
-min) VOC Emission Factor (lb/yr/dairy)

Consolidated 

VOC Emission 

Factor (lb/yr/milk 

cow)

Source:  SJVAPCD, Final Draft Staff Report with Appendices for Amended Revised Proposed Amendments to Rule 4570.  Appendix B:  

Baseline Emission Inventory and Emission Reductions .  October 21, 2010.  Pages B-7 and B-8.
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Table 9.  Surface Area Factors for Total Mixed Rations (TMR)

Milk Cows 0.658

Dry Cows & Springers 0.658

Heifers (15-24 months) 0.658

Heifers (7-14 months) 0.282

Heifers (4-6 months) 0.125

Calves (<3 months) 0.000

Source for surface area factors:  SJVAPCD, Personal communication with Ramon Norman.  10/28/2010.

Table 10.  Derivation of Consolidated VOC Emission Factors for Total Mixed Rations (TMR)

Percent of 

Animals in SJV 

Dairies Subject 

to Rule 4570 v. 

2006

Consolidated 

VOC Emission 

Factor

(µg/m2-min)

Percent of 

Animals in SJV 

Dairies Subject 

to Rule 4570 v. 

2010

Consolidated 

VOC Emission 

Factor

(µg/m2-min)

Milk Cows 70.0% 13,491 90.4% 9,998

Dry Cows & Springers 70.3% 13,487 90.5% 9,991

Heifers (15-24 months) 71.6% 13,468 91.2% 9,959

Heifers (7-14 months) 71.2% 13,474 91.0% 9,968

Heifers (4-6 months) 71.4% 13,472 90.9% 9,972

Calves (<3 months) 71.2% 13,474 90.8% 9,976

Note:  The consolidated VOC emission factors assume that Rule 4570 v. 2006 applies to dairies with ≥1000 milk cows,

and Rule 4570 v. 2010 applies to dairies with ≥ 500 milk cows.  Dairies not subject to Rule 4570 are assumed to be uncontrolled.

Animal Type

Surface Area 

Factor (m
2
/hd)

Conditions During Rule 4570 v. 2010

Animal Type

Conditions During Rule 4570 v. 2006
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Table 11.  VOC and NH3 Emissions Associated with Manure Decomposition and Enteric Fermentation

Project Level (Existing Facilities)

 VOC  NH3 

Milk Cows 562,616 14.1 74.0 3,974 20,817

Dry Cows & Springers 84,069 7.8 37.4 328 1,572

Heifers (15-24 months) 223,852 5.2 19.4 578 2,171

Heifers (7-14 months) 179,082 3.6 13.9 320 1,245

Heifers (4-6 months) 89,541 2.0 10.5 88 470

Calves (<3 months) 44,770 1.1 3.1 25 69

Total 1,183,930 5,313 26,344

Notes:

1. Dairies with ≥500 milk cows are assumed to be in compliance with SJVAPCD Rule 4570 v. 2010, and all other dairies are assumed to be uncontrolled.

This assumption is conservative in that it maximizes the program level impacts (i.e., future cumulative emissions minus existing project level emissions).

2. Source for NH3 emission factors:  SJVAPCD, personal communication with Ramon Norman, 2/27/2012.

Table 12.  VOC and NH3 Emissions Associated with Manure Decomposition and Enteric Fermentation

Cumulative (10 Year Horizon)

 VOC  NH3 

Milk Cows 685,191 14.1 74.0 4,839 25,352

Dry Cows & Springers 102,385 7.8 37.4 400 1,915

Heifers (15-24 months) 272,622 5.2 19.4 703 2,644

Heifers (7-14 months) 218,098 3.6 13.9 389 1,516

Heifers (4-6 months) 109,049 2.0 10.5 108 573

Calves (<3 months) 54,524 1.1 3.1 31 85

Total 1,441,868 6,470 32,084

Notes:

1. Future conditions assume that dairies with ≥ 500 milk cows would be subject to Rule 4570 v. 2010, and all other dairies would be uncontrolled.

2. Source for NH3 emission factors:  SJVAPCD, personal communication with Ramon Norman, 2/27/2012.

 Annual Emissions (ton/yr) 

Animal Type No. of Animals

VOC Emission 

Factor

(lb/hd/yr)

NH3 Emission 

Factor

(lb/hd/yr)

 Annual Emissions (ton/yr) 

Animal Type No. of Animals

VOC Emission 

Factor

(lb/hd/yr)

NH3 Emission 

Factor

(lb/hd/yr)
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Table 13.  VOC Emissions Associated with Animal Feed

Project Level (Existing Facilities)

Silage Piles 

(lb/yr/milk cow)

Total Mixed 

Rations (µg/m2-

min)  Silage Piles 

 Total Mixed 

Rations Total

Milk Cows 562,616 370,201 9.16 9,998 2,578 2,144 4,722

Dry Cows & Springers 84,069 55,317 -- 9,991 -- 320 320

Heifers (15-24 months) 223,852 147,295 -- 9,959 -- 850 850

Heifers (7-14 months) 179,082 50,501 -- 9,968 -- 292 292

Heifers (4-6 months) 89,541 11,193 -- 9,972 -- 65 65

Calves (<3 months) 44,770 0 -- 9,976 -- 0 0

Total 1,183,930 634,507 2,578 3,671 6,249

Notes:

1. Dairies with ≥500 milk cows are assumed to be in compliance with SJVAPCD Rule 4570 v. 2010, and all other dairies are assumed to be uncontrolled.

This assumption is conservative in that it maximizes the program level impacts (i.e., future cumulative emissions minus existing project level emissions).

2. The emission factor for milk cows for silage piles is inclusive of all animal types.

Table 14.  VOC Emissions Associated with Animal Feed

Cumulative (10 Year Horizon)

Silage Piles 

(lb/yr/milk cow)

Total Mixed 

Rations (µg/m2-

min)  Silage Piles 

 Total Mixed 

Rations Total

Milk Cows 685,191 450,856 9.16 9,998 3,140 2,612 5,751

Dry Cows & Springers 102,385 67,369 -- 9,991 -- 390 390

Heifers (15-24 months) 272,622 179,385 -- 9,959 -- 1,035 1,035

Heifers (7-14 months) 218,098 61,504 -- 9,968 -- 355 355

Heifers (4-6 months) 109,049 13,631 -- 9,972 -- 79 79

Calves (<3 months) 54,524 0 -- 9,976 -- 0 0

Total 1,441,868 772,745 3,140 4,471 7,610

Notes:

1. Future conditions assume that dairies with ≥ 500 milk cows would be subject to Rule 4570 v. 2010, and all other dairies would be uncontrolled.

2. The emission factor for milk cows for silage piles is inclusive of all animal types.

 Annual Emissions (ton/yr) 

 Annual Emissions (ton/yr) 

Animal Type No. of Animals

Total Mixed 

Rations Surface 

Area (m2)

Animal Type No. of Animals

Total Mixed 

Rations Surface 

Area (m2)

VOC Emission Factor

VOC Emission Factor
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Table 15.  Uncontrolled Cattle Dust Emissions

Project Level (Existing Facilities)

PM10 PM2.5

Milk & Dry Cows Freestall with exercise pens 646,685 1.37 0.16 443 51

Milk & Dry Cows Open corrals with no shade structure 5.46 0.62 0 0

Heifers Open corrals with no shade structure 492,475 10.55 1.20 2,598 297

Calves (<3 mos.) Open corrals with no shade structure 1.37 0.16 0 0

Calves (<3 mos.) Calf hutches - ground based
 c

44,770 0.34 0.039 8 1

Calves (<3 mos.) Calf hutches - grates and flushed
 c

0.069 0.0078 0 0

Total 1,183,930 3,048 348
a 
The types of housing listed in this table represent the types for which the SJVAPCD provides uncontrolled (worst case) PM10 emission factors.

b 
Source:  SJVAPCD, "Dairy and Feedlot PM10 Emissions Factors."  Office Memo.  April 12, 2006.

c 
Source:  SJVAPCD, "Dairy/Feedlot PM10 Mitigation Practices and their Control Efficiencies."  Office Memo from Sheraz Gill to Permit Services Staff.

April 18, 2006.  Calf hutch control efficiencies of 75% for ground based and 95% for grated flushed were applied to the emission factor for open corrals.
d 
The PM2.5 emission factor is scaled from the PM10 factor according to the relative emission rate for livestock 

operations as reported in CARB, California Emission Inventory and Reporting System (CEIDARS) , 2009.

Animal Type Type of Housing
 a

PM10 Emission 

Factor

(lb/hd/yr)
 b

No. of 

Animals

PM2.5 

Emission 

Factor

(lb/hd/yr)
 d

Annual Emissions (ton/yr)

March 29, 2012 Page 9
Air Quality Calculations for

Tulare County ACFP Update EIR



Table 16.  PM10 Mitigation Measures Applied to Cattle Dust Emissions - Project Level (Existing Facilities)

Frequent 

Scraping in 

a.m.

Feed Young 

Stock Near 

Dusk

Total - All 

Measures 

Combined

Milk & Dry Cows Freestalls 646,685 0.0% 0

Milk & Dry Cows Open corrals 0 15% 15.0% 0

Heifers Open corrals 492,475 15% 10% 23.5% -610

Calves Open corrals 0 15% 10% 23.5% 0

Calves Calf hutches - ground 44,770 0.0% 0

Calves Calf hutches - grates 0 0.0% 0

Total 1,183,930 -610
a 
Source:  SJVAPCD, "Dairy/Feedlot PM10 Mitigation Practices and their Control Efficiencies."  Office 

Memo from Sheraz Gill to Permit Services Staff.  April 18, 2006.

b 
The mitigation measures would be applied to all existing dairies.

Animal Type Type of Housing

No. of 

Animals

Annual PM10 

Emission 

Reductions 

(ton/yr)

Control Measure Effectiveness
 a,b
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Table 17.  Mitigated Cattle Dust Emissions

Project Level (Existing Facilities)

Before 

Controls

Control 

Measure 

Reductions After Controls

Before 

Controls

Control 

Measure 

Reductions After Controls

Milk & Dry Cows Freestalls 443 0 443 51 0 51

Milk & Dry Cows Open corrals 0 0 0 0 0 0

Heifers Open corrals 2,598 -610 1,987 297 -70 227

Calves Open corrals 0 0 0 0 0 0

Calves Calf hutches - ground 8 0 8 1 0 1

Calves Calf hutches - grates 0 0 0 0 0 0

Total 3,048 -610 2,438 348 -70 278

Animal Type Type of Housing

Annual PM10 Emissions (ton/yr) Annual PM2.5 Emissions (ton/yr)
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Table 18.  Uncontrolled Cattle Dust Emissions

Cumulative (10 Year Horizon)

PM10 PM2.5

Milk & Dry Cows Freestall with exercise pens 787,576 1.37 0.16 539 62

Milk & Dry Cows Open corrals with no shade structure 5.46 0.62 0 0

Heifers Open corrals with no shade structure 599,768 10.55 1.20 3,164 361

Calves (<3 mos.) Open corrals with no shade structure 1.37 0.16 0 0

Calves (<3 mos.) Calf hutches - ground based
 c

54,524 0.34 0.039 9 1

Calves (<3 mos.) Calf hutches - grates and flushed
 c

0.069 0.0078 0 0

Total 1,441,868 3,713 424
a 
The types of housing listed in this table represent the types for which the SJVAPCD provides uncontrolled (worst case) PM10 emission factors.

b 
Source:  SJVAPCD, "Dairy and Feedlot PM10 Emissions Factors."  Office Memo.  April 12, 2006.

c 
Source:  SJVAPCD, "Dairy/Feedlot PM10 Mitigation Practices and their Control Efficiencies."  Office Memo from Sheraz Gill to Permit Services Staff.

April 18, 2006.  Calf hutch control efficiencies of 75% for ground based and 95% for grated flushed were applied to the emission factor for open corrals.
d 
The PM2.5 emission factor is scaled from the PM10 factor according to the relative emission rate for livestock 

operations as reported in CARB, California Emission Inventory and Reporting System (CEIDARS) , 2009.

Animal Type Type of Housing
 a

No. of 

Animals

PM10 Emission 

Factor

(lb/hd/yr)
 b

PM2.5 

Emission 

Factor

(lb/hd/yr)
 d

Annual Emissions (ton/yr)
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Table 19.  PM10 Mitigation Measures Applied to Cattle Dust Emissions - New and Expanded Facilities

Frequent 

Scraping in 

a.m.

Feed Young 

Stock Near 

Dusk Corral Shades

Downwind & 

Upwind 

Shelterbelts

Corral 

Sprinkling

Total - All 

Measures 

Combined

Milk & Dry Cows Freestalls 140,891 22.5% 22.5% -22

Milk & Dry Cows Open corrals 0 15% 16.7% 22.5% 15% 53.4% 0

Heifers Open corrals 107,293 15% 10% 8.3% 22.5% 15% 53.8% -304

Calves Open corrals 0 15% 10% 8.3% 22.5% 15% 53.8% 0

Calves Calf hutches - ground 9,754 22.5% 22.5% 0

Calves Calf hutches - grates 0 22.5% 22.5% 0

Total 257,938 -327
a 
Source:  SJVAPCD, "Dairy/Feedlot PM10 Mitigation Practices and their Control Efficiencies."  Office 

Memo from Sheraz Gill to Permit Services Staff.  April 18, 2006.

b 
The first two mitigation measures (frequent scraping in the a.m. and feed young stock near dusk) would be applied to all dairies, including existing dairies.  The 

remaining three mitigation measures (corral shades, downwind and upwind shelterbelts, and corral sprinkling) would be applied only to new or expanded dairies.  

The emission reductions in this table conservatively assume that all new animals (relative to existing conditions) would be in new dairies rather than expanded dairies. 

 The emission reductions would be greater than what is shown in this table if some of the new animals would be in expanded dairies, because the mitigation 

measures would be applied to the entire expanded dairies and therefore would also reduce emissions from the existing animal population in addition to the new animals.

Animal Type Type of Housing

Additional 

No. of 

Animals 

Relative to 

Existing 

Conditions

Control Measure Effectiveness
 a,b

Additional 

Annual PM10 

Emission 

Reductions 

Relative to 

Mitigated 

Existing 

Conditions 

(ton/yr)
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Table 20.  Mitigated Cattle Dust Emissions

Cumulative (10 Year Horizon)

Before 

Controls

Control 

Measure 

Reductions After Controls

Before 

Controls

Control 

Measure 

Reductions After Controls

Milk & Dry Cows Freestalls 539 -22 518 62 -2 59

Milk & Dry Cows Open corrals 0 0 0 0 0 0

Heifers Open corrals 3,164 -915 2,249 361 -104 257

Calves Open corrals 0 0 0 0 0 0

Calves Calf hutches - ground 9 0 9 1 0 1

Calves Calf hutches - grates 0 0 0 0 0 0

Total 3,713 -937 2,776 424 -107 317

Note:  The control measure reductions include the reductions resulting from mitigating the existing dairies plus the reductions from mitigating 

the new dairies.

Animal Type Type of Housing

Annual PM10 Emissions (ton/yr) Annual PM2.5 Emissions (ton/yr)
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Table 21.  Factors for Converting PM10 to PM2.5

Emission Source PM Profile Name

CARB 

Profile ID

PM10 

Fraction

PM2.5 

Fraction

 PM2.5/ 

PM10 

Factor 

Land Preparation Agricultural Tilling 417 0.454         0.068         0.15           

Crop Harvesting Agricultural Tilling 417 0.454         0.068         0.15           

Windblown Dust - Farm Windblown Dust-Agric. Lands 418 0.454         0.079         0.17           

Cattle in Corrals Livestock Operations Dust 423 0.482         0.055         0.11           

Unpaved Road Dust Unpaved Road Dust 470 0.594         0.059         0.10           

Paved Road Dust Paved Road Dust 471 0.457         0.069         0.15           

Windblown Dust - Dairy Dust - Unpaved Areas 416 0.594         0.079         0.13           

Truck Exhausts Diesel Vehicle Exhaust 425 1.000         0.920         0.92           

Employee Travel Gasoline Vehicles-Catalyst 400 0.970         0.900         0.93           

ICE - Digester Gas Stationary IC Engine - Gas 123 0.994         0.992         0.998         

Source: California Air Resources Board, "California Emission Inventory and Reporting System (CEIDARS).

Particulate Matter (PM) Speciation Profiles.  Summary of Overall Size Fractions and Reference

Documentation."  July 28, 2009.
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Table 22. GHG Emission Factors for Manure Decomposition and Enteric Fermentation

CH4 

(Anaerobic 

Treatment 

Lagoon)

lb/hd/yr

CH4 

(Lagoon)

lb/hd/yr
 2

CH4 (manure 

spreading)

lb/hd/yr

CH4 (Solid 

Manure 

Storage)

lb/hd/yr
 5

CH4 (Enteric)

lb/hd/yr

N2O 

(Anaerobic 

Treatment 

Lagoon)

lb/hd/yr

N2O (Manure 

Spreading)

lb/hd/yr

N2O (Solid 

Manure 

Storage)

lb/hd/yr
 5

N2O 

(Enteric) 

lb/hd/yr

Milk Cows 513.0 307.8 3.5 27.7 271.5 1.5 0 2.6 0

Dry Cows
 3 513.0 307.8 3.5 27.7 271.5 1.5 0 2.6 0

Heifers (15-24 mo)
 4 110.4 110.4 1.6 - 151.6 1.4 0 - 0

Heifers (7-14 mo) 110.4 110.4 1.6 - 100.5 1.4 0 - 0

Heifers (4-6 mo) 110.4 110.4 1.6 - 100.5 1.4 0 - 0

Calves (under 3 mo)
 5 - - - - - - 0 - 0

Bulls
 4 110.4 110.4 1.6 - 116.6 1.4 0 - 0

Source for table:  SJVAPCD, personal communication with Sheraz Gill.  February 28, 2012.

Animal Type

Uncontrolled GHG Emission Factors
1

1 
GHG Emission Factors were obtained from the latest values (year 2007) given ARB's document entitled "Draft Documentation of 

California's Greenhouse Gas Inventory" http://www.arb.ca.gov/cc/inventory/doc/doc_index.php. 

2 
The ARB methane Emission Factor of 513.0 lbs-CH4/yr will be reduced by 40%, due to higher volatile solids in standard anaerobic 

lagoons. Standard lagoons are not properly designed for treatment and as such can be overloaded.  Due to the lagoons being overloaded, 

the bacteria is not able to convert the manure to methane by methanogenic bacteria.  Lagoons that are not properly designed have the 

potential of emitting large amount of VOC emissions but inhibit methane production. 

3 
Dry Cow EF was assumed to be similar to milk cows.

4 
CH4 and N2O for heifers and bull manure in anaerobic treatment lagoons and lagoons based on liquid/slurry manure values for heifers 

since there were no values given for anaerobic lagoons.

5 
No emissions were available for calves and are expected to be minimal. In addtion no data was available for values that are not present 

on this table and will be tabulated at this time.  
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Table 23.  GHG Emissions Associated with Manure Decomposition and Enteric Fermentation

Project Level (Existing Facilities)

CH4 N2O CH4 N2O CH4 N2O CH4 N2O CH4 N2O CO2e

Milk Cows 562,616 130,919 383 893 0 7,069 664 69,288 0 208,169 1,046 4,695,907

Dry Cows & Springers 84,069 19,563 57 133 0 1,056 99 10,353 0 31,106 156 701,687

Heifers (15-24 months) 223,852 11,210 142 162 0 0 0 15,393 0 26,766 142 606,149

Heifers (7-14 months) 179,082 8,968 114 130 0 0 0 8,164 0 17,262 114 397,751

Heifers (4-6 months) 89,541 4,484 57 65 0 0 0 4,082 0 8,631 57 198,875

Calves (<3 months) 44,770 0 0 0 0 0 0 0 0 0 0 0

Total 1,183,930 175,143 753 1,384 0 8,125 763 107,280 0 291,933 1,515 6,600,368

Notes:

1. Metric Ton = 1,000 kg = 1.1 short tons = 2,205 lbs.

2. CO2e = carbon dioxide equivalent emissions, which is the sum of all emissions after multiplying by their global warming potentials.  GWPs are 1 for CO2, 21

for CH4, 310 for N2O, and 11,700 for HFC-23.  Source:  The Climate Registry.  General Reporting Protocol .  Version 1.1.  May 2008.  Table B-1.

3. The most conservative emission factor for lagoons (anaerobic) was used for CH4 emissions.

Table 24.  GHG Emissions Associated with Manure Decomposition and Enteric Fermentation

Cumulative (10 Year Horizon)

CH4 N2O CH4 N2O CH4 N2O CH4 N2O CH4 N2O CO2e

Milk Cows 685,191 159,442 466 1,088 0 8,609 808 84,383 0 253,522 1,274 5,718,984

Dry Cows & Springers 102,385 23,825 70 163 0 1,286 121 12,609 0 37,883 190 854,560

Heifers (15-24 months) 272,622 13,652 173 198 0 0 0 18,747 0 32,597 173 738,208

Heifers (7-14 months) 218,098 10,922 139 158 0 0 0 9,942 0 21,022 139 484,407

Heifers (4-6 months) 109,049 5,461 69 79 0 0 0 4,971 0 10,511 69 242,203

Calves (<3 months) 54,524 0 0 0 0 0 0 0 0 0 0 0

Total 1,441,868 213,301 917 1,686 0 9,896 929 130,652 0 355,535 1,846 8,038,363

Notes:

1. Metric Ton = 1,000 kg = 1.1 short tons = 2,205 lbs.

2. CO2e = carbon dioxide equivalent emissions, which is the sum of all emissions after multiplying by their global warming potentials.  GWPs are 1 for CO2, 21

for CH4, 310 for N2O, and 11,700 for HFC-23.  Source:  The Climate Registry.  General Reporting Protocol .  Version 1.1.  May 2008.  Table B-1.

3. The most conservative emission factor for lagoons (anaerobic) was used for CH4 emissions.

Lagoon

Annual GHG Emissions (metric ton/yr)

 Manure Spreading  Solid Manure Storage Enteric  Total 

Animal Type

No. of 

Animals

Animal Type

No. of 

Animals

Lagoon  Total 

Annual GHG Emissions (metric ton/yr)

 Manure Spreading  Solid Manure Storage Enteric
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Table 25. Emission Factors for Diesel Powered Dairy Equipment

VOC CO SOx NOx PM10 PM2.5
 b

CO2 CH4 N2O

Generator Set 251-500 hp 2007 0.74 0.475 1.888 0.006 5.854 0.183 0.168 568 0.043 0.0

Generator Set 251-500 hp 2008 0.74 0.446 1.747 0.006 5.586 0.173 0.159 568 0.040 0.0

Generator Set 251-500 hp 2009 0.74 0.418 1.618 0.006 5.327 0.164 0.151 568 0.038 0.0

Generator Set 251-500 hp 2010 0.74 0.388 1.493 0.006 5.055 0.155 0.142 568 0.035 0.0

Generator Set 251-500 hp 2011 0.74 0.357 1.373 0.006 4.725 0.141 0.129 568 0.032 0.0

Generator Set 251-500 hp 2012 0.74 0.331 1.287 0.006 4.399 0.129 0.118 568 0.030 0.0

Generator Set 251-500 hp 2013 0.74 0.310 1.223 0.006 4.082 0.118 0.109 568 0.028 0.0

Generator Set 251-500 hp 2022 0.74 0.170 0.993 0.006 1.438 0.045 0.041 568 0.015 0.0

Agricultural Tractor 51-120 hp 2007 0.70 1.285 3.939 0.007 8.004 0.628 0.578 568 0.116 0.0

Agricultural Tractor 51-120 hp 2008 0.70 1.203 3.887 0.007 7.580 0.600 0.552 568 0.109 0.0

Agricultural Tractor 51-120 hp 2009 0.70 1.138 3.850 0.007 7.243 0.579 0.533 568 0.103 0.0

Agricultural Tractor 51-120 hp 2010 0.70 1.090 3.827 0.007 6.978 0.564 0.519 568 0.098 0.0

Agricultural Tractor 51-120 hp 2011 0.70 1.021 3.789 0.007 6.621 0.540 0.497 568 0.092 0.0

Agricultural Tractor 51-120 hp 2012 0.70 0.928 3.734 0.007 6.138 0.498 0.458 568 0.084 0.0

Agricultural Tractor 51-120 hp 2013 0.70 0.836 3.681 0.007 5.670 0.451 0.415 568 0.075 0.0

Agricultural Tractor 51-120 hp 2022 0.70 0.354 3.478 0.007 2.862 0.157 0.144 568 0.032 0.0

Off-Highway Truck 251-500 hp 2007 0.57 0.599 1.974 0.006 5.955 0.219 0.202 568 0.054 0.0

Off-Highway Truck 251-500 hp 2008 0.57 0.569 1.825 0.006 5.551 0.206 0.189 568 0.051 0.0

Off-Highway Truck 251-500 hp 2009 0.57 0.543 1.692 0.006 5.179 0.193 0.178 568 0.049 0.0

Off-Highway Truck 251-500 hp 2010 0.57 0.520 1.575 0.006 4.838 0.182 0.167 568 0.047 0.0

Off-Highway Truck 251-500 hp 2011 0.57 0.495 1.473 0.006 4.431 0.164 0.151 568 0.045 0.0

Off-Highway Truck 251-500 hp 2012 0.57 0.472 1.390 0.006 4.060 0.147 0.135 568 0.043 0.0

Off-Highway Truck 251-500 hp 2013 0.57 0.453 1.328 0.006 3.726 0.132 0.122 568 0.041 0.0

Off-Highway Truck 251-500 hp 2022 0.57 0.281 1.123 0.006 1.195 0.044 0.040 568 0.025 0.0

Rubber Tired Loader 121-175 hp 2007 0.54 0.940 3.435 0.006 7.402 0.411 0.378 568 0.085 0.0

Rubber Tired Loader 121-175 hp 2008 0.54 0.886 3.412 0.006 6.963 0.392 0.360 568 0.080 0.0

Rubber Tired Loader 121-175 hp 2009 0.54 0.836 3.395 0.006 6.546 0.373 0.343 568 0.075 0.0

Rubber Tired Loader 121-175 hp 2010 0.54 0.788 3.381 0.006 6.151 0.355 0.326 568 0.071 0.0

Rubber Tired Loader 121-175 hp 2011 0.54 0.744 3.370 0.006 5.778 0.338 0.311 568 0.067 0.0

Rubber Tired Loader 121-175 hp 2012 0.54 0.701 3.361 0.006 5.414 0.311 0.286 568 0.063 0.0

Rubber Tired Loader 121-175 hp 2013 0.54 0.661 3.353 0.006 5.075 0.286 0.263 568 0.060 0.0

Rubber Tired Loader 121-175 hp 2022 0.54 0.354 3.318 0.006 1.987 0.103 0.095 568 0.032 0.0

Diesel Offroad Equipment Emission Factor
a
 (g/hp-hr)

Average 

Load 

Factor
 a

YearEmission Source

a 
Source:  CARB.  Offroad 2007, version 2.0.1.2.  http://www.arb.ca.gov/msei/offroad/offroad.htm.  December 15, 2006.  San Joaquin Valley Air 

Basin.  Load and emission factors are for diesel-fueled equipment only.
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Table 26. Emissions Associated with Diesel Powered Dairy Equipment

Project Level (Existing Facilities)

VOC CO SOx NOx PM10 PM2.5 CO2 CH4 N2O CO2e

Dairy Tractor 51-120 hp 2011 0.70 80,652,507 91 337 0.6 589 48 44 45,836 7 0 45,992

Loader 121-175 hp 2011 0.54 54,730,496 45 203 0.4 349 20 19 31,104 4 0 31,181

Feed Mixer Truck 251-500 hp 2011 0.57 87,599,377 48 142 0.5 428 16 15 49,784 4 0 49,866

Standby Generator 251-500 hp 2011 0.74 33,600 0 0 0.0 0 0 0 19 0 0 19

Total 183 682 1.5 1,365 84 77 126,742 15 0 127,057

Notes:

Table 27. Emissions Associated with Diesel Powered Dairy Equipment

Cumulative (10 Year Horizon)

VOC CO SOx NOx PM10 PM2.5 CO2 CH4 N2O CO2e

Dairy Tractor 51-120 hp 2022 0.70 98,223,932 38 377 0.7 310 17 16 55,822 3 0 55,887

Loader 121-175 hp 2022 0.54 66,654,401 26 244 0.5 146 8 7 37,880 2 0 37,925

Feed Mixer Truck 251-500 hp 2022 0.57 106,684,287 33 132 0.7 140 5 5 60,630 3 0 60,687

Standby Generator 251-500 hp 2022 0.74 40,920 0 0 0.0 0 0 0 23 0 0 23

Total 97 752 1.8 596 30 27 154,355 8 0 154,522

Note:  Annual work done and equipment size categories were estimated based on recent EIRs for San Joaquin Valley dairies.  Equipment usage is assumed to be proportional to animal 

units.

Annual Emissions (metric ton/yr)

Annual Emissions (ton/yr) Annual Emissions (metric ton/yr)

Emission Source

Load 

Factor

Annual Emissions (ton/yr)

Emission Source Year

Year

Load 

Factor

Equipment 

Annual Work 

Done

(hp-hr/yr)

Equipment 

Annual Work 

Done

(hp-hr/yr)

1. Emissions for Project Level (existing facilities) were calculated using 2011 emission factors instead of 2009 emission factors.  This assumption is conservative in that it maximizes the 

program level impacts (i.e., future cumulative emissions minus existing project level emissions).

2. Annual work done and equipment size categories were estimated based on recent EIRs for San Joaquin Valley dairies.  Equipment usage is assumed to be proportional to animal units.
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Table 28.  Emission Factors for Vehicle Trips

VOC CO SOx NOx PM10 PM2.5 CO2 CH4 N2O

Light-Duty Trucks LDT1-2 2011 0.670       5.712       0.005       0.605       0.777       0.205       445          0.0813     0.1035     0.055               0.00002           

LDT1-2 2022 0.217       1.467       0.004       0.153       0.774       0.202       321          0.0813     0.1035     0.053               0.00002           

Medium Heavy-Duty Trucks T6 2011 0.775       2.254       0.012       10.380     1.355       0.687       1,228       0.0051     0.0048     -                   0.122               

T6 2022 0.251       0.860       0.012       2.997       0.978       0.341       1,086       0.0051     0.0048     -                   0.120               

Heavy Heavy-Duty Trucks T7 2011 0.950       4.352       0.017       16.448     1.481       0.822       1,779       0.0051     0.0048     -                   0.177               

T7 2022 0.378       1.769       0.017       4.269       0.963       0.345       1,604       0.0051     0.0048     -                   0.177               

Gasoline Use 

(gal/mi)

Diesel Use 

(gal/mi)

Composite Emission Factor (g/mile)

Vehicle Category

Study 

YearVehicle ID

5. PM10 and PM2.5 emission factors include running, idle, and starting exhaust; and tire wear, brake wear, and paved road dust emissions.  The paved road dust emission factors were calculated using AP-42 

Section 13.2.1.  Collector roads (500-5,000 ADT) with a default silt loading value of 0.2 g/m2 were assumed for all travel.

6. Source for CH4 and N2O emission factors: The Climate Registry.  2012 Climate Registry Default Emission Factors .  January 6, 2012.  Table 13.5.  For light duty trucks, the highest emission factors, for 

model years 1987-1993, were conservatively used.

7. CO2 emission factors account for the implementation of Light Duty Vehicle GHG Emission Standards for model years 2009-2016  (Pavley I) and the California Low Carbon Fuel Standard (AB 32).

Notes:

1. Emission factors are provided by EMFAC2011 (CARB, "Mobile Source Emission Inventory -- Current Methods and Data."  Website:  

http://www.arb.ca.gov/msei/modeling.htm#emfac2011_web_based_data.  February 9, 2012).  Tulare County, average of all driving speeds.

2. The emission factors for T6 and T7 trucks include only agriculture trucks.

3. VOC emission factors include running, idle, and starting exhaust; and diurnal, hot soak, running, and resting losses.

4. CO, NOx, SOx, and CO2 emission factors include running, idle, and starting exhaust.
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Table 29.  On-Road Vehicle Emissions

Project Level (Existing Facilities)

VOC CO SOx NOx PM10 PM2.5 CO2 CH4 N2O CO2e

Silage Truck 3-axle, 10-ton T6 2011 573,151      1                1,146,302       1.0           2.8           0.01         13.1         1.7           0.9           1,408       0.006       0.006       1,410       

Silage Truck 5-axle, 20-ton T7 2011 71,644        1                143,288          0.1           0.7           0.00         2.6           0.2           0.1           255          0.001       0.001       255          

Hay Truck 3-axle, 10-ton T6 2011 12,882        2                51,528            0.0           0.1           0.00         0.6           0.1           0.0           63            0.000       0.000       63            

Hay Truck 5-axle, 20-ton T7 2011 57,972        20              2,318,880       2.4           11.1         0.04         42.0         3.8           2.1           4,124       0.012       0.011       4,128       

Concentrated Feed Truck 5-axle, 20-ton T7 2011 202,104      20              8,084,160       8.5           38.8         0.15         146.6       13.2         7.3           14,378     0.041       0.039       14,391     

Calf Milk Replacer Truck 2-axle, 10-ton T6 2011 817             20              32,680            0.0           0.1           0.00         0.4           0.0           0.0           40            0.000       0.000       40            

Cattle Truck - baby calves from dairies to calf ranches T6 2011 12,607        10              252,140          0.2           0.6           0.00         2.9           0.4           0.2           310          0.001       0.001       310          

Cattle Truck - weaned heifer calves from calf ranches to dairies T6 2011 6,380          10              127,600          0.1           0.3           0.00         1.5           0.2           0.1           157          0.001       0.001       157          

Cattle Truck - weaned bull calves from calf ranches to foothill pasture T6 2011 1,418          25              70,900            0.1           0.2           0.00         0.8           0.1           0.1           87            0.000       0.000       87            

Cattle Truck - weaned bull calves from calf ranches to background feedlots T7 2011 1,588          50              158,800          0.2           0.8           0.00         2.9           0.3           0.1           282          0.001       0.001       283          

Cattle Truck - other cattle trips from calf ranches T7 2011 1,418          20              56,720            0.1           0.3           0.00         1.0           0.1           0.1           101          0.000       0.000       101          

Cattle Truck - beef cattle from foothill pasture to finishing feedlots T6 2011 4,721          75              708,150          0.6           1.8           0.01         8.1           1.1           0.5           870          0.004       0.003       871          

Cattle Truck - dairies to beef processing facilities - gooseneck trailers T6 2011 17,008        20              680,320          0.6           1.7           0.01         7.8           1.0           0.5           835          0.003       0.003       837          

Cattle Truck - dairies to beef processing facilities - semi tractor/trailers T7 2011 1,278          50              127,800          0.1           0.6           0.00         2.3           0.2           0.1           227          0.001       0.001       228          

Total - Trucks 964,988      13,959,268     14            60            0.2           233          22            12            23,137     0.1           0.1           23,160     

Dairy Employee trips LDT1-2 2011 1,349,040   10              26,980,800     19.9         169.9       0.14         18.0         23.1         6.1           12,005     2.194       2.793       12,917     

Dairy Visitor trips (vet, breeder, sales, delivery) LDT1-2 2011 161,616      20              6,464,640       4.8           40.7         0.03         4.3           5.5           1.5           2,876       0.526       0.669       3,095       

Total - Employees and Visitors 1,510,656   33,445,440     25            211          0.2           22            29            8              14,882     2.7           3.5           16,012     

4. CO, NOx, SOx, and CO2 emission factors include running, idle, and starting exhaust.

5. PM10 and PM2.5 emission factors include running, idle, and starting exhaust; and tire wear, brake wear, and paved road dust emissions.  The paved road dust emission factors were calculated using AP-42 Section 13.2.1.  Collector roads (500-5,000 ADT) with a 

default silt loading value of 0.2 g/m2 were assumed for all travel.

6. Source for CH4 and N2O emission factors: The Climate Registry.  2012 Climate Registry Default Emission Factors .  January 6, 2012.  Table 13.5.  For light duty trucks, the highest emission factors, for model years 1987-1993, were conservatively used.

7. CO2 emission factors account for the implementation of Light Duty Vehicle GHG Emission Standards for model years 2009-2016  (Pavley I) and the California Low Carbon Fuel Standard (AB 32).

Round 

Trips 

(trips/yr)

One-Way 

Trip Length 

(mi/trip)

Vehicle 

ID Year

Annual Emissions (ton/yr)

Annual GHG Emissions

(metric ton/yr)Annual VMT 

(mi/yr)

3. VOC emission factors include running, idle, and starting exhaust; and diurnal, hot soak, running, and resting losses.

Notes:

1. All trucks are assumed to be Medium-Heavy Duty Diesel Agriculture Trucks (T6; 14,000-33,000 lbs GVWR) and Heavy-Heavy Duty Diesel Agriculture Trucks (T7; 33,000-60,000 lbs GVWR).  All employees and visitors are conservatively assumed to drive light-duty 

trucks (LDT1; 0-3,750 lbs and LDT2; 3,751-5,750 lbs).

2. Emission factors are provided by EMFAC2011 (CARB, "Mobile Source Emission Inventory -- Current Methods and Data."  Website:  http://www.arb.ca.gov/msei/modeling.htm#emfac2011_web_based_data.  February 9, 2012).  Tulare County, average of all driving 

speeds.

Emission Source
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Table 30.  On-Road Vehicle Emissions

Cumulative (10 Year Horizon)

VOC CO SOx NOx PM10 PM2.5 CO2 CH4 N2O CO2e

Silage Truck 3-axle, 10-ton T6 2022 698,021      1                1,396,042       0.4           1.3           0.02         4.6           1.5           0.5           1,516       0.007       0.007       1,519       

Silage Truck 5-axle, 20-ton T7 2022 87,253        1                174,506          0.1           0.3           0.00         0.8           0.2           0.1           280          0.001       0.001       280          

Hay Truck 3-axle, 10-ton T6 2022 15,689        2                62,754            0.0           0.1           0.00         0.2           0.1           0.0           68            0.000       0.000       68            

Hay Truck 5-axle, 20-ton T7 2022 70,602        20              2,824,085       1.2           5.5           0.05         13.3         3.0           1.1           4,531       0.014       0.014       4,535       

Concentrated Feed Truck 5-axle, 20-ton T7 2022 246,136      20              9,845,422       4.1           19.2         0.18         46.3         10.4         3.7           15,795     0.050       0.047       15,811     

Calf Milk Replacer Truck 2-axle, 10-ton T6 2022 995             20              39,800            0.0           0.0           0.00         0.1           0.0           0.0           43            0.000       0.000       43            

Cattle Truck - baby calves from dairies to calf ranches T6 2022 15,354        10              307,073          0.1           0.3           0.00         1.0           0.3           0.1           334          0.002       0.001       334          

Cattle Truck - weaned heifer calves from calf ranches to dairies T6 2022 7,770          10              155,400          0.0           0.1           0.00         0.5           0.2           0.1           169          0.001       0.001       169          

Cattle Truck - weaned bull calves from calf ranches to foothill pasture T6 2022 1,727          25              86,347            0.0           0.1           0.00         0.3           0.1           0.0           94            0.000       0.000       94            

Cattle Truck - weaned bull calves from calf ranches to background feedlots T7 2022 1,934          50              193,397          0.1           0.4           0.00         0.9           0.2           0.1           310          0.001       0.001       311          

Cattle Truck - other cattle trips from calf ranches T7 2022 1,727          20              69,077            0.0           0.1           0.00         0.3           0.1           0.0           111          0.000       0.000       111          

Cattle Truck - beef cattle from foothill pasture to finishing feedlots T6 2022 5,750          75              862,432          0.2           0.8           0.01         2.8           0.9           0.3           937          0.004       0.004       938          

Cattle Truck - dairies to beef processing facilities - gooseneck trailers T6 2022 20,713        20              828,538          0.2           0.8           0.01         2.7           0.9           0.3           900          0.004       0.004       901          

Cattle Truck - dairies to beef processing facilities - semi tractor/trailers T7 2022 1,556          50              155,643          0.1           0.3           0.00         0.7           0.2           0.1           250          0.001       0.001       250          

Total - Trucks 1,175,226   17,000,515     7              29            0.3           75            18            6              25,338     0.1           0.1           25,365     

Dairy Employee trips LDT1-2 2022 1,642,950   10              32,858,994     7.8           53.2         0.16         5.6           28.0         7.3           10,539     2.671       3.401       11,650     

Dairy Visitor trips (vet, breeder, sales, delivery) LDT1-2 2022 196,827      20              7,873,064       1.9           12.7         0.04         1.3           6.7           1.8           2,525       0.640       0.815       2,791       

Total - Employees and Visitors 1,839,776   40,732,058     10            66            0.2           7              35            9              13,064     3.3           4.2           14,441     

EF ID Year

5. PM10 and PM2.5 emission factors include running, idle, and starting exhaust; and tire wear, brake wear, and paved road dust emissions.  The paved road dust emission factors were calculated using AP-42 Section 13.2.1.  Collector roads (500-5,000 ADT) with a 

default silt loading value of 0.2 g/m2 were assumed for all travel.

Annual GHG Emissions

(metric ton/yr)Annual Emissions (ton/yr)
One-Way 

Trip Length 

(mi/trip)

Annual VMT 

(VMT/yr)

Round 

Trips 

(trips/yr)Emission Source

6. Source for CH4 and N2O emission factors: The Climate Registry.  2012 Climate Registry Default Emission Factors .  January 6, 2012.  Table 13.5.  For light duty trucks, the highest emission factors, for model years 1987-1993, were conservatively used.

7. CO2 emission factors account for the implementation of Light Duty Vehicle GHG Emission Standards for model years 2009-2016  (Pavley I) and the California Low Carbon Fuel Standard (AB 32).

Notes:

1. All trucks are assumed to be Medium-Heavy Duty Diesel Agriculture Trucks (T6; 14,000-33,000 lbs GVWR) and Heavy-Heavy Duty Diesel Agriculture Trucks (T7; 33,000-60,000 lbs GVWR).  All employees and visitors are conservatively assumed to drive light-duty 

trucks (LDT1; 0-3,750 lbs and LDT2; 3,751-5,750 lbs).

2. Emission factors are provided by EMFAC2011 (CARB, "Mobile Source Emission Inventory -- Current Methods and Data."  Website:  http://www.arb.ca.gov/msei/modeling.htm#emfac2011_web_based_data.  February 9, 2012).  Tulare County, average of all driving 

speeds.

3. VOC emission factors include running, idle, and starting exhaust; and diurnal, hot soak, running, and resting losses.

4. CO, NOx, SOx, and CO2 emission factors include running, idle, and starting exhaust.
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Table 31. Uncontrolled Emissions Associated with Unpaved Road Dust at the Dairies

Proposed Project

PM10 PM2.5

Project Level (Existing Facilities) 562,616 0.369 0.037 104 10

Cumulative (10 Year Horizon) 685,191 0.369 0.037 126 13
a 
Source:  Western Governors' Association.  Western Regional Air Partnership (WRAP) Fugitive Dust Handbook .  9/7/06.  

Table 13-1.  The emission factor applies to the number of milk cows; support animals are already included in the factor.

b 
The PM2.5 emission factor is scaled from the PM10 factor according to the relative emission rate for unpaved road dust as 

reported in CARB, California Emission Inventory and Reporting System (CEIDARS) , 2009.

Milk Cow 

Population

PM10 Emission 

Factor 

(lb/head/yr)
 a

PM2.5 

Emission 

Factor 

(lb/head/yr)
 b

Annual Emissions (ton/yr)

Project Scenario
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Table 32. Dairy Cow Population in the San Joaquin Valley - Year 2000

San Joaquin Valley County

Dairy Cow 

Population
 a

Fresno 79,296

Kern 65,074

Kings 120,088

Madera 40,624

Merced 203,647

San Joaquin 97,849

Stanislaus 158,087

Tulare 357,950

Total - San Joaquin Valley 1,122,615
a 
Source:  California Department of Food and Agriculture.  Dairy Statistics Annual 2001 .  Table 1.  Data are for year 2000, milk cows plus heifers.

Table 33. Electricity Usage for Dairies in the San Joaquin Valley

Dairy Cow Population (Milk Cows 

and Heifers)

Total Dairy 

Electricity 

Usage 

(MWh/yr)
 a

Dairy Electricity 

Usage per Cow 

(MWh/cow/yr)
 b

1,122,615 550,464 0.490
a 
Source:  California Energy Commission, Agricultural Electricity Rates in California .  June 2001.  Derived from Tables 2.1.2 and 2.1.3.  Data

  representative of 1996-1998.
b 
Cows represent milk cows plus heifers.

Table 34. GHG Emissions Associated with Dairy Electricity Use

CO2 CH4 N2O CO2 CH4 N2O CO2e

Project Level (Existing Facilities) 1,139,160 558,577 681.01 0.0283 0.0062 172,548 7.168 1.578 173,188

Cumulative (10 Year Horizon) 1,387,344 680,271 681.01 0.0283 0.0062 210,140 8.729 1.922 210,919
a 
Source:  The Climate Registry.  2012 Climate Registry Default Emission Factors .  January 6, 2012.  Table 14.1.

Annual Emissions (metric ton/yr)Electricity 

Usage (MWh/yr)

Emission Factor (lb/MWh)
 a

Project Scenario

Cow 

Population 

(Milk Cows 

and Heifers)
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Table 35. GHG Emissions Associated with Dairy Refrigeration Equipment

Refrigerant CO2e

Project Level (Existing Facilities) 48,072 HFC-23 11,700 25% 5.45 63,780

Cumulative (10 Year Horizon) 58,545 HFC-23 11,700 25% 6.64 77,676
a 
The refrigerant charge was estimated from data from other similar dairies.  The charge was assumed to be proportional to the 

  quantity of milk produced, which is proportional to the number of milk cows.
b 

HFC-23 was conservatively selected as a worst case refrigerant for industrial refrigeration in terms of its global warming potential. 
c 
Source:  The Climate Registry.  General Reporting Protocol .  Version 1.1.  May 2008.  Table B-1.

d 
Source:  The Climate Registry.  General Reporting Protocol .  Version 1.1.  May 2008.  Table 16.3.

Project Scenario

Refrigerant 

Charge
 a

(lb)

Refrigerant 

Type
 b

Annual Emissions

(metric ton/yr)

Global 

Warming 

Potential
 c

Annual 

Refrigerant 

Loss Rate
 d
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Table 36. County-Wide Diesel and Gasoline Powered Farm Equipment Emissions in Tulare County

VOC CO SOx NOx PM10 PM2.5 CO2 CH4 N2O

Farm Equipment 2009 0.43 1.66 0.004 4.27 0.17 0.16 400 0.038 0.0006

Farm Equipment 2010 0.41 1.63 0.004 4.09 0.17 0.15 400 0.036 0.0005

Farm Equipment 2011 0.38 1.58 0.004 3.84 0.16 0.14 400 0.034 0.0005

Farm Equipment 2012 0.35 1.55 0.004 3.54 0.14 0.13 400 0.031 0.0005

Farm Equipment 2013 0.32 1.52 0.004 3.26 0.13 0.12 400 0.028 0.0005

Farm Equipment 2014 0.30 1.50 0.004 3.00 0.12 0.11 400 0.026 0.0004

Farm Equipment 2015 0.28 1.48 0.004 2.73 0.11 0.10 401 0.024 0.0004

Farm Equipment 2022 0.17 1.43 0.004 1.23 0.05 0.04 401 0.015 0.0002

Farm Equipment 2040 0.09 1.42 0.004 0.21 0.01 0.01 401 0.008 0.0002

Table 37. Emission Factors for Diesel and Gasoline Powered Farm Equipment in Tulare County

VOC CO SOx NOx PM10 PM2.5 CO2 CH4 N2O

Farm Equipment 2009 560,320   0.56 2.16 0.006 5.56 0.23 0.21 521 0.050 0.0007

Farm Equipment 2010 560,320   0.53 2.12 0.006 5.33 0.22 0.20 522 0.047 0.0007

Farm Equipment 2011 560,320   0.50 2.06 0.006 5.01 0.20 0.19 522 0.044 0.0007

Farm Equipment 2012 560,320   0.46 2.01 0.006 4.61 0.19 0.17 522 0.040 0.0007

Farm Equipment 2013 560,320   0.42 1.98 0.006 4.24 0.17 0.15 522 0.037 0.0006

Farm Equipment 2014 560,320   0.39 1.95 0.006 3.90 0.15 0.14 522 0.034 0.0006

Farm Equipment 2015 560,320   0.36 1.93 0.006 3.56 0.14 0.13 522 0.032 0.0005

Farm Equipment 2022 560,320   0.22 1.86 0.006 1.61 0.06 0.06 522 0.019 0.0003

Farm Equipment 2040 560,320   0.12 1.86 0.006 0.27 0.01 0.01 522 0.010 0.0002

Table 38. Emissions Associated with Support Crop Farm Equipment

VOC CO SOx NOx PM10 PM2.5 CO2 CH4 N2O CO2e

Project Level (Existing Facilities) 2011 160,839 40 166 0.5 403 16 15 38,054 3 0.05 38,137

Cumulative (10 Year Horizon) 2022 195,880 21 182 0.6 157 6 6 46,370 2 0.03 46,414

Note:  Emissions for Project Level (existing facilities) were calculated using 2011 emission factors instead of 2009 emission factors.  This assumption is conservative in that it 

maximizes the program level impacts (i.e., future cumulative emissions minus existing project level emissions).

Annual Emissions (ton/yr)

Project Scenario

Year

Year

Derived Emission Factors (lb/acre/year)
Tulare 

County Acres 

Harvested
 a

Cultivated 

Acres

Tulare County Farm Equipment Emissions (ton/day)
 a

Annual Emissions (metric ton/yr)

a 
Source for acreage:  USDA.  2007 Census of Agriculture .  Total Cropland - Harvested Cropland.  Tulare County.

Year

Emission Source

Emission Source

a 
Source:  CARB.  Offroad 2007, version 2.0.1.2.  Tulare County.  Agricultural Equipment.  http://www.arb.ca.gov/msei/offroad/offroad.htm.  December 15, 2006.  VOC 

emissions include both exhaust and evaporative emissions.  The PM2.5 emission factor is scaled from the PM10 factor according to the relative emission rate for diesel vehicle 

exhaust as reported in CARB, California Emission Inventory and Reporting System (CEIDARS), 2009.
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Table 39. Derivation of General Emission Factors for Tilling and Harvesting Dust in Tulare County

PM10 PM2.5 PM10 PM2.5

Tilling Dust 3.46 0.52 560,320         4.51 0.68

Harvesting Dust 2.87 0.43 560,320         3.74 0.56
a 
Source for county-wide emission rate:  CARB Emissions Inventory Data.  http://www.arb.ca.gov/ei/emissiondata.htm.  April 21, 2009.

Year 2008 was selected as the closest inventory year to the 2007 Census of Agriculture, from which the farmland acreage is obtained.

Table 40. Emissions Associated with Tilling and Harvesting of Support Crops

PM10 PM2.5 PM10 PM2.5

Tilling Dust 160,839 363 54 195,880 442 66

Harvesting Dust 160,839 300 45 195,880 366 55

Total 663 99 808 121

Derived Emission Factors 

(lb/acre/year)

Tulare 

County Acres 

Harvested
 b

Emission Source

Project Level (Existing Facilities)

Annual Emissions (ton/yr)

Emission Source

County-Wide Emission Rate 

in 2008 (Ton/Day)
 a

b 
Source for acreage:  USDA.  2007 Census of Agriculture .  Total Cropland - Harvested Cropland.  Tulare County.

Cultivated 

Acres

Cultivated 

Acres

Cumulative (10 Year Horizon)

Annual Emissions (ton/yr)

March 29, 2012 Page 27
Air Quality Calculations for

Tulare County ACFP Update EIR



Table 41.  Emissions Associated with Wind Erosion on Support Crops

PM10 PM2.5

Project Level (Existing Facilities) 160,839       0.002347 0.000406 377 65

Cumulative (10 Year Horizon) 195,880       0.002347 0.000406 460 80
a 
Source:  CARB, Emission Inventory Procedural Manual Volume III:  Methods for Assessing Area Source 

Emissions , Section 7.12, updated July 1997.  Nonpasture Agricultural Lands.  Tulare County.

Annual Emissions 

(ton/yr)

b 
The PM2.5 emission factor is scaled from the PM10 factor according to the relative emission rate for windblown 

dust - agricultural lands as reported in CARB, California Emission Inventory and Reporting System (CEIDARS) , 

2009.

PM2.5 

Emission 

Factor 

(ton/acre/yr)
 b

PM10 

Emission 

Factor 

(ton/acre/yr)
 a

 Cultivated 

Acres Emission Source
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Table 42.  Emissions Associated with Unpaved Road Dust on Support Crops

PM10 PM2.5

Project Level (Existing Facilities) 160,839        2.27 0.23 4.38 799 80

Cumulative (10 Year Horizon) 195,880        2.27 0.23 4.38 973 97
a 
Source:  CARB, Emission Inventory Procedural Manual Volume III:  Methods for Assessing Area Source Emissions , 

Section 7.11, updated August 1997.

b 
The PM2.5 emission factor is scaled from the PM10 factor according to the relative emission rate for unpaved road 

dust as reported in CARB, California Emission Inventory and Reporting System (CEIDARS) , 2009.

 Cultivated 

Acres Emission Source

Annual Emissions 

(ton/yr)

Activity 

Level 

(VMT/ 

Acre/yr)
 a

PM2.5 

Emission 

Factor 

(lb/VMT)
 b

PM10 

Emission 

Factor 

(lb/VMT)
 a
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Table 43. Emissions of N2O from Agricultural Soil

Project Level (Existing Facilities)

EF1

Direct from 

Soils

EF5

Indirect from 

Runoff

EF4

Indirect from 

Volatilization N2O CO2e

Corn Silage (double) 160,839 250 2 40,210 1.57 0.02 0.0075 0.01 0.3 0.2 1,390 430,926

Corn Silage (single) 290 0 1.57 0.02 0.0075 0.01 0.3 0.2 0 0

Wheat Silage 385 0 1.57 0.02 0.0075 0.01 0.3 0.2 0 0

Cotton 180 0 1.57 0.02 0.0075 0.01 0.3 0.2 0 0

Sudan Grass 160 0 1.57 0.02 0.0075 0.01 0.3 0.2 0 0

Alfalfa 160,839 480 1 38,601 1.57 0.02 0.0075 0.01 0.3 0.2 1,334 413,689

Total 78,811 2,725 844,615
a 
Source:  ACM0010 (UNFCCC, 2006), Equation 5.

b 
Source:  2006 IPCC Guidelines for National Greenhouse Gas Inventories, Chapter 11, Tables 11.1 and 11.3.

c 
The N2O emission rate is calculated based on Equations 19, 20, 21, and 22 of ACM0010 (UNFCCC, 2006).  

  Emission Rate = Nf x CF x [EF1 + (EF5 x Fleach) + (EF4 x Fgasm)] x 0.9072
d 
Assume the support crop acreage has 2 summer crops of corn and 1 winter crop of alfalfa (alfalfa was conservatively selected over wheat because it has a higher nitrogen requirement).

Table 44. Emissions of N2O from Agricultural Soil

Cumulative (10 Year Horizon)

EF1

Direct from 

Soils

EF5

Indirect from 

Runoff

EF4

Indirect from 

Volatilization N2O CO2e

Corn Silage (double) 195,880 250 2 48,970 1.57 0.02 0.0075 0.01 0.3 0.2 1,693 524,810

Corn Silage (single) 290 0 1.57 0.02 0.0075 0.01 0.3 0.2 0 0

Wheat Silage 385 0 1.57 0.02 0.0075 0.01 0.3 0.2 0 0

Cotton 180 0 1.57 0.02 0.0075 0.01 0.3 0.2 0 0

Sudan Grass 160 0 1.57 0.02 0.0075 0.01 0.3 0.2 0 0

Alfalfa 195,880 480 1 47,011 1.57 0.02 0.0075 0.01 0.3 0.2 1,625 503,817

Total 95,981 3,318 1,028,627
a 
Source:  ACM0010 (UNFCCC, 2006), Equation 5.

b 
Source:  2006 IPCC Guidelines for National Greenhouse Gas Inventories, Chapter 11, Tables 11.1 and 11.3.

c 
The N2O emission rate is calculated based on Equations 19, 20, 21, and 22 of ACM0010 (UNFCCC, 2006).  

  Emission Rate = Nf x CF x [EF1 + (EF5 x Fleach) + (EF4 x Fgasm)] x 0.9072
d 
Assume the support crop acreage has 2 summer crops of corn and 1 winter crop of alfalfa (alfalfa was conservatively selected over wheat because it has a higher nitrogen requirement).

CF

Conversion 

Factor N2O-N 

to N2O
 a

N2O Emission Factor (kg N2O-N/kg N)
 b

Fleach

Fraction of N 

Lost through 

Leaching & 

Runoff
 b

Fgasm

Fraction of N 

Volatilization 

as NH3 and 

NOx
 b

Crop Type

Cultivated 

Acres

No. of 

Crops per 

Year
 d

No. of 

Crops per 

Year
 d

Annual GHG Emissions

(metric ton/yr)
 c

Annual GHG Emissions

(metric ton/yr)
 c

Crop Type

Cultivated 

Acres

CF

Conversion 

Factor N2O-N 

to N2O
 a

Fgasm

Fraction of N 

Volatilization 

as NH3 and 

NOx
 b

N2O Emission Factor (kg N2O-N/kg N)
 b

Fleach

Fraction of N 

Lost through 

Leaching & 

Runoff
 b

Nitrogen 

Requirement 

per Crop 

(lb/acre/yr)

Nf

Nitrogen in 

Fertilizer 

(ton/yr)

Nf

Nitrogen in 

Fertilizer 

(ton/yr)

Nitrogen 

Requirement 

per Crop 

(lb/acre/yr)
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Table 45. Total Irrigated Farmland in the San Joaquin Valley

San Joaquin Valley County

Total Irrigated 

Farmland

(acres)
 a

Fresno 1,156,117

Kern 917,003

Kings 423,608

Madera 311,204

Merced 504,771

San Joaquin 528,409

Stanislaus 376,439

Tulare 638,701

Total - San Joaquin Valley 4,856,252
a 
Source:  USDA, 2002 Census of Agriculture .  County Data.  California.  Table 10.  Irrigated land - 1997.

The 2002 census was used instead of the 2007 census because it more closely aligns with the agricultural electricity usage data period in the following table.

Table 46. Electricity Usage for Farmland Irrigation in the San Joaquin Valley

Total Irrigated Farmland

(acres)

Total Electrical 

Irrigation Pump 

Usage

(MWh/yr)
 a

Total Diesel 

Irrigation Pump 

Usage

(MWh/yr)
 b

Farmland 

Irrigated with 

Electric Pumps

(acres)

Electricity Usage 

for Farmland 

Irrigated with 

Electric Pumps

(MWh/acre/yr)

4,856,252 7,214,592 517,483 4,531,239 1.59
a 
Source:  California Energy Commission, Agricultural Electricity Rates in California .  June 2001.  Derived from Tables 2.1.2 

  and 2.1.3.  Data representative of 1996-1998.
b 
Source:  California Air Resources Board.  "ROG and NOx Emissions - Agricultural Irrigation Pumps - San Joaquin Valley."  

  May 20, 2003.  Derived from Table 1.

Table 47. GHG Emissions Associated with Support Crop Irrigation

CO2 CH4 N2O CO2 CH4 N2O CO2e

Project Level (Existing Facilities) 160,839 256,086 681.01 0.0283 0.0062 79,107 3.3 0.7 79,400

Cumulative (10 Year Horizon) 195,880 311,879 681.01 0.0283 0.0062 96,341 4.0 0.9 96,698
a 
Source:  The Climate Registry.  2012 Climate Registry Default Emission Factors .  January 6, 2012.  Table 14.1.

b 
Electric irrigation pumps are assumed.

Annual Emissions (metric ton/yr)
Electricity 

Usage 

(MWh/yr)

Emission Factor (lb/MWh)
 a

Project Scenario

Cultivated 

Acres
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Table 48. Construction Emissions for Program Level Facilities

 VOC CO SOx  NOx  PM10  PM2.5 

Site Grading

Construction Equipment 0.37 1.53 0 3.25 0.16 0.15 232

Worker Trips 0 0.1 0 0.01 0 0 7

Fugitive Dust 0 0 0 0 3.3 0.49         0

Subtotal - Site Grading 0.38 1.63 0 3.26 3.46 0.64 239

Building Construction

Construction Equipment 0.43 1.53 0 3.49 0.19 0.17 288

On-Road Trucks 0.02 0.17 0 0.38 0.02 0.01 41

Worker Trips 0.01 0.42 0 0.02 0 0 29

Subtotal - Building Construction 0.47 2.12 0 3.89 0.21 0.19 358

Total - All Phases 0.84 3.75 0 7.15 3.67 0.83         597

Average No. Milk Cows per Dairy

Construction Emissions per Milk Cow (lb/milk cow) 1.0 4.5 0.0 8.5 4.4 1.0 786

No. Additional Milk Cows Relative to Existing Facilities

Total Construction Emissions to accommodate additional 

animals relative to existing facilities (tons, metric tons for 

CO2)

61 275 0 523 269 61 43,702

Average Construction Emissions per Year (ton/yr, 

metric ton/yr for CO2)
6 27 0 52 27 6 4,370

1,674

122,575

Total Emissions (tons/dairy)

CO2 

Emissions 

(metric 

ton/dairy)Emission Source

5. Grading fugitive dust emissions are based on an emission factor of 0.11 ton/acre/month.  Source:  Western Governors' Association.  Western Regional Air Partnership 

(WRAP) Fugitive Dust Handbook.  9/7/06.  Table 3-2.  Grading was assumed to occur over 5 acres of actively disturbed land each day for 6 months.

6. Construction emissions in this table represent new construction beyond the existing facilities.  Total emissions were averaged over 10 years to obtain average annual 

construction emissions.

Notes:

1. Source:  Construction emission calculations for FM Jerseys Dairy.  September 12, 2008.

2. Emissions were calculated using the Urbemis 2007 program, version 9.2.4 (Rimpo and Associates, 2008).

3. Emission factors represent 2007 conditions; average vehicle emissions after 2007 would be lower due to a newer vehicle fleet and more stringent emission standards.

4. One metric ton equals 1.1 U.S. (short) tons or 2,205 pounds.
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Attachment 2

Construction Emissions Study for FM Jerseys Dairy



Construction Impacts FM Jerseys Dairy 

September 12, 2008 Castle Environmental Consulting, LLC 

1 

Emission Estimates for Project Construction 
Construction of the proposed project would generate emissions of vehicle exhaust from 
construction equipment, haul trucks, and construction worker trips.  The two primary 
construction activities would be site grading and building construction.  The site grading phase 
would last for about 3 months.  The building construction phase, which consists of installation of 
utilities, finish grading, foundation work, and building of structures, would last for about 6 
months.  The combined duration of both phases would be about 9 months. 
 
The construction equipment anticipated for the site grading phase includes: 

 
1 crawler tractor 
1 excavator 
1 grader 
3 scrapers 
2 tractors/loaders/backhoes 
1 water truck 

 
All grading equipment was assumed to operate 8 hours per day, 5 days per week, for 3 months. 
 
The construction equipment anticipated for the building construction phase includes: 
 

2 bore/drill rigs 
1 concrete/industrial saw 
1 crane 
1 excavator 
1 grader 
1 welder 
1 paver 
2 rough-terrain forklifts 
2 rubber-tired dozers 
1 scraper 
2 tractors/loaders/backhoes 
1 trencher 

 
All building construction equipment except the paver was assumed to operate 4 hours per day, 5 
days per week, for 6 months.  The paver was assumed to operate for 8 hours per day for 2 weeks 
(10 work days).  Emissions from concrete trucks were based on the assumption that 1,225 
concrete truck deliveries would be required.  During building construction, it was assumed that 
construction vendors would average 3 visits or deliveries per day. 
 
Project construction emissions of the criteria pollutants VOC, NOx, CO, SO2, PM10, and PM2.5 
were calculated using the Urbemis 2007 program, version 9.2.4 (Rimpo and Associates, 2008).  
The total criteria pollutant emissions from vehicle exhaust during project construction are 
presented in Table 1.   



Construction Impacts FM Jerseys Dairy 

September 12, 2008 Castle Environmental Consulting, LLC 

2 

Project construction emission of the greenhouse gas CO2 were also calculated using Urbemis 
2007.  The total CO2 emissions during project construction are presented in Table 2.  By 
convention, the CO2 emissions are reported in units of metric tons, which are equivalent to 1.1 
U.S. (short) tons or 2,205 pounds. 
 
The Urbemis 2007 printouts are included in Appendix A. 
 
Table 1.  Total Vehicle Exhaust Criteria Pollutant Emissions Associated with Project Construction 
 Total Emissions (tons) 
Emission Source  VOC   NOx  CO SO2  PM10   PM2.5  
Site Grading       

Construction Equipment 0.37 3.25 1.53 0.00 0.16 0.15
Worker Trips 0.00 0.01 0.10 0.00 0.00 0.00

Subtotal - Site Grading 0.38 3.26 1.63 0.00 0.16 0.15
    
Building Construction   

Construction Equipment 0.43 3.49 1.53 0.00 0.19 0.17
On-Road Trucks 0.02 0.38 0.17 0.00 0.02 0.01
Worker Trips 0.01 0.02 0.42 0.00 0.00 0.00

Subtotal - Building Construction 0.47 3.89 2.12 0.00 0.21 0.19
    
Total - All Phases 0.84 7.15 3.75 0.00 0.37 0.34
CEQA Annual Emission Thresholds 10 10 -- -- 15 --
Significant? No No -- -- No --

 
 
Table 2.  Total CO2 Emissions Associated with Project Construction 

Emission Source 
 CO2 Emissions 
(metric tons a) 

Site Grading  
Construction Equipment 232
Worker Trips 7

Subtotal - Site Grading 239
  
Building Construction 

Construction Equipment 288
On-Road Trucks 41
Worker Trips 29

Subtotal - Building Construction 358
  
Total - All Phases 597
a One metric ton equals 1.1 U.S. (short) tons or 2,205 pounds. 

 

References 
Rimpo and Associates, 2008.  Urbemis 2007 Version 9.2.4.  http://www.urbemis.com.  February. 
 

http://www.urbemis.com/


 
 
 
 
 
 
 
 
 

Appendix A 
Urbemis 2007 Output File 



9/12/2008 11:38:50 AM

Page: 1

File Name: C:\John\Projects\FM Jerseys Dairy\Construction FM Jerseys.urb9

Project Name: FM Jerseys Dairy Construction

Project Location: California State-wide

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

Combined Annual Emissions Reports (Tons/Year)

Urbemis 2007 Version 9.2.4

Construction Unmitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Annual Tons Per Year, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5 CO2

2007 TOTALS (tons/year unmitigated) 0.84 7.15 3.75 0.00 0.00 0.36 0.37 0.00 0.33 0.34 658.39

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 
Exhaust

PM2.5 CO2

CONSTRUCTION EMISSION ESTIMATES

Summary Report:



9/12/2008 11:38:50 AM

Page: 2

20 lbs per acre-day

Fugitive Dust Level of Detail: Default

Off-Road Equipment:

On Road Truck Travel (VMT): 0

Phase: Fine Grading 4/1/2007 - 6/30/2007 - Site Grading

Maximum Daily Acreage Disturbed: 0

Total Acres Disturbed: 0

1 Excavators (168 hp) operating at a 0.57 load factor for 8 hours per day

1 Crawler Tractors (147 hp) operating at a 0.64 load factor for 8 hours per day

Phase Assumptions

2007 0.84 7.15 3.75 0.00 0.37 0.34 658.390.00 0.36 0.00 0.33

0.19Building 07/01/2007-12/31/2007 0.44 3.57 2.00 0.00 0.18 360.110.00 0.19 0.00 0.17

Building Worker Trips 0.01 0.02 0.42 0.00 0.00 0.00 0.00 0.00 0.00 0.00 32.11

Building Vendor Trips 0.01 0.08 0.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 12.69

Building Off Road Diesel 0.42 3.46 1.51 0.00 0.00 0.19 0.19 0.00 0.17 0.17 315.31

0.02Asphalt 07/01/2007-07/14/2007 0.02 0.33 0.12 0.00 0.01 34.930.00 0.01 0.00 0.01

Paving On Road Diesel 0.02 0.29 0.10 0.00 0.00 0.01 0.01 0.00 0.01 0.01 32.88

Paving Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.13

Paving Off-Gas 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Paving Off Road Diesel 0.01 0.03 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.93

0.16Fine Grading 04/01/2007-
06/30/2007

0.38 3.26 1.63 0.00 0.15 263.350.00 0.16 0.00 0.15

Fine Grading On Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fine Grading Worker Trips 0.00 0.01 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.47

Fine Grading Dust 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fine Grading Off Road Diesel 0.37 3.25 1.53 0.00 0.00 0.16 0.16 0.00 0.15 0.15 255.88



9/12/2008 11:38:50 AM

Page: 3

1 Excavators (168 hp) operating at a 0.57 load factor for 4 hours per day

1 Graders (174 hp) operating at a 0.61 load factor for 4 hours per day

2 Rough Terrain Forklifts (93 hp) operating at a 0.6 load factor for 4 hours per day

2 Bore/Drill Rigs (291 hp) operating at a 0.75 load factor for 4 hours per day

1 Concrete/Industrial Saws (10 hp) operating at a 0.73 load factor for 4 hours per day

1 Cranes (399 hp) operating at a 0.43 load factor for 4 hours per day

1 Trenchers (63 hp) operating at a 0.75 load factor for 4 hours per day

1 Welders (45 hp) operating at a 0.45 load factor for 4 hours per day

2 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 4 hours per day

1 Scrapers (313 hp) operating at a 0.72 load factor for 4 hours per day

2 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 4 hours per day

1 Water Trucks (189 hp) operating at a 0.5 load factor for 8 hours per day

Phase: Paving 7/1/2007 - 7/14/2007 - Pour Concrete

1 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

3 Scrapers (313 hp) operating at a 0.72 load factor for 8 hours per day

2 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

Phase: Building Construction 7/1/2007 - 12/31/2007 - Build Dairy Facilities

Off-Road Equipment:

Acres to be Paved: 60.6

Off-Road Equipment:

1 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day
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SECTION 1 – PROJECT INTRODUCTION 

1.1 INTRODUCTION 

As the lead agency under the California Environmental Quality Act (“CEQA”), the Tulare 
County (“County”) Resource Management Agency (“RMA”) is assessing the potential 
environmental impacts associated with anticipated growth in the dairy and feedlot industry 
within the County.  RMA’s Animal Confinement Facilities Plan and Ordinance Amendment 
(“ACFP”) contemplates an update to existing ordinances and previously projected industry 
growth. 

To support the ACFP’s planned CEQA analysis, this Programmatic Water Supply Evaluation 
(PWSE) has been prepared to assess the water demand stemming from anticipated industry-wide 
growth within the County, and to programmatically evaluate the availability of water resource to 
meet the expected demand. 

This PWSE will be incorporated by the RMA into the Environmental Impact Report (EIR) being 
prepared for the AFCP.    

Relation to Prior EIR 
The Animal Confinement Facilities Plan, Phase I: Dairy/Bovine Animal Confinement Facilities 
and Program Environmental Impact Report (State Clearinghouse #99031044) was adopted by 
the County of Tulare on April 11, 2000. 

Phase I of the ACFP document referred to "dairy and other bovine animal confinement 
facilities." Phase II of the ACFP document referred to "all other livestock (including swine, 
sheep, rabbit, poultry, ratite, and other bird) raising facilities."  Phase II was not drafted or 
adopted.  The proposed project for which the current ACFP EIR is being prepared is an update to 
the Animal Confinement Facilities Plan-Phase1: Dairy/Bovine Animal Confinement Facilities 
(“ACF”). 

1.2 DOCUMENT ORGANIZATION 

This PWSE is organized according to the following sections: 

! Section 1: Introduction.  This section provides an overview of basis and objective of the 
PWSE, and a description of the anticipated growth in ACF, especially the elements that 
will require water service. 

! Section 2: Estimated ACF Water Demands.  This section describes the methodology 
used to estimate existing and anticipated future ACF water demands, and provides 
summaries of the existing and anticipated future water demand. 

! Section 3: Programmatic Evaluation.  This section evaluates the availability of water to 
meet the needs of projected ACF expansion within the County. 
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! Section 4: Summary and Conclusions.  This section summarizes the information from 
the prior sections and provides necessary conclusions for use in the ACFP EIR. 

1.3 THE DAIRY/BOVINE ANIMAL CONFINEMENT FACILITIES IN TULARE 
COUNTY 

The dairy/bovine industry in Tulare County is number one in the state and nation in annual milk 
production, totaling more than $2.1 billion, according to the 2013 Tulare County Agricultural 
Crop and Livestock Report.1  As such, the County recognizes the economic importance of this 
industry and seeks to continue to support the industry as a vital part of the County’s agricultural 
fabric. 

Existing Conditions 
According to information reported to the County by ACFs for the period 2011 through 2013, 
approximately 330 active ACFs are located within the County. 2  For 2011 through 2013, an 
average of 1,020,000 animals were housed at these ACFs, along with supporting facilities and 
acres of feed crops.3 This is equivalent to an average of approximately 732,000 animal units 
(“AU”) as defined by the County (see Appendix A).4  For the analysis in this PWSE, 2011 
values are defined as the baseline condition, though are used to represent animal counts in 2013: 
1,037,137 animals (741,040 AU). 

The summary of 2011 through 2013 data is provided in Table 1-1.  Existing ACFs and support 
facilities are spread throughout the valley floor portion of the County, as shown in Figure 1-1.   

Table 1-1 – Summary of Existing ACF Animals and Animal Units 
(source: Tulare County RMA 2011-2013 Compliance Reports) 

 

 
 
 

                                                
1 Tulare County Agricultural Commissioner web page. Last accessed 02-09-15. 
http://agcomm.co.tulare.ca.us/default/ 
2 Animal Confinement Facilities are required to complete annual compliance reports and return them to the County.  
This information is tabulated by the RMA.  The value provided in this document also includes 17 ACFs either not 
reported in compliance forms or altogether unreported.  These 17 values are tracked separately by the RMA. 
3 Spreadsheet provide by RMA via email on 11-19-14 “Final 11-18-14 -- Master Table 2 – List of Individual Dairy 
and Feedlot AU and Herd Numbers.xls” 
4 On average during 2011 through 2013, one AU represents about 72% of an animal head. 

Head AU Head AU Head AU

2011 928,492 698,359 108,645 42,680 1,037,137 741,040

2012 909,612 691,861 107,408 42,080 1,017,020 733,941

2013 897,920 678,829 107,770 42,238 1,005,690 721,066

Average 912,008 689,683 107,941 42,332 1,019,949 732,016

Feedlot Total
Year

Dairy



 

ACFP Programmatic Water Supply Evaluation 
Draft – January 2016 

1-3 

 
Figure 1-1 – Existing and Potential Expansion Areas for  

Animal Confinement Facilities in Tulare County 
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Dairy herd sizes range from 200 milking cows, principally older facilities, to 2,000 and more 
milking cows in newer or expanded facilities.  Other supportive, offsite feedlots and calf ranches 
range from five acres to 80 acres in size with typical animal densities of 25 AU per acre. When 
milk demand diminishes, increasing numbers of support animals tend to be maintained on dairies 
and some dairies temporarily convert to feedlot operations.  The remainder of this PWSE will 
present information in terms of Animal Units (“AUs”) to accommodate fluctuations which may 
switch animals between County-defined categories as industry factors dictate. 

Using the 2011 AU count, it is estimated that approximately 29,000 acres are dedicated to ACF – 
excluding acreage used to produce feed.5  As listed in Figure 1-1, the ACFs cover approximately 
185,000 acres, meaning about 156,000 acres are dedicated to producing on-site feed – or about 
one acre for every 5 AUs.6  On-site feed production does not meet the entire feed requirements 
for the existing dairies, so this reflects the on-site cropped acreage only.   

The additional off-site acreage dedicated to ACF feed production can be estimated by evaluating 
the entire 2011 feed crop information and subtracting away the portion already reflected on-site.  
According to the 2011 Tulare County Agricultural Crop and Livestock Report, total harvested 
acreage for alfalfa hay, corn silage, and small grain silage were 81,400, 156,000, and 175,000 
respectfully – for a total of 412,400 acres. Though other crops may also support ACFs, these 
three crops represent the majority of feed crop production, and are conservatively assumed to be 
delivered and fed within the County only.7 As previously represented, baseline on-site feed 
production is estimated to be 156,000 acres of the 185,000 total ACF acres.  Subtracting this 
results in an estimated 174,000 acres of off-site feed production as the baseline condition.  Given 
the existing number of AUs, this value represents approximately 4 AUs per off-site feed crop 
acre. 

Using the data presented in the legend of Figure 1-1, one ACF is about 560 acres.8  Using an 
average herd size of 1,500 AUs, each ACF would have approximately 60 acres dedicated to 
animal confinement and operations (about 10%), and 500 acres of on-site land dedicated to 
irrigated lands to produce feed, along with 500 acres of off-site feed crop acreage.  This reflects 
an approximate one-to-one relationship between on-site and off-site feed crop requirements. 

These values are estimates to represent average baseline conditions for purposes of determining 
the increase in total ACFs and associated land under the future conditions. 

Future Conditions 
The County anticipates the ACF industry will continue to be an important component of the local 
economy and, as such, anticipates industry growth.  Although many factors drive growth of this 

                                                
5 Using the estimate of 25 animal units per acre, the 741,000 AUs would require approximately 29,000 acres. 
6 The remaining 156,000 acres is assumed to produce feed for the 741,040 AUs at 0.21 acre/AU or 1 acre/5 AU. 
7 While a small percentage of these crops may cross into adjacent counties or be exported further (e.g. some alfalfa 
hay), for purposes of the PWSE all of the harvested acres are assumed to be part of the baseline.  
8 330 ACF spread over 184,682 acres = 560 acres/ACF. 
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industry, this WSE uses a growth rate of 1.5% to the year 2023 to evaluate the availability and 
affects on County water resources.  This growth rate uses the 2011 AU values, but assumes those 
to be the baseline in 2013.9  This results in approximately 860,000 AUs – about 1.198 million 
head.  This reflects an additional 119,000 AUs in the County.  Accompanying the increased 
number of AUs will be an increased number of acres dedicated to ACFs – for animal 
confinement and operations, on-site feed production, and off-site feed production.   

Using the same basis of 25 head per acre, on average, the future condition could require as much 
as 34,400 acres of confinement facilities – an increase of about 5,400 acres over the baseline.10  
The increase will also require an additional 16,000 acres of lands dedicated to supporting on-site 
feed production.11  And, based upon the estimated relationship between on-site and off-site feed 
production needs of approximately one-to-one, this growth will result in 16,000 additional acres 
of lands dedicated to off-site feed production. 

Although, as discussed in the following sections, the on-site and offsite feed production acreage 
may be simply a conversion from growing another irrigated crop to growing an ACF feed crop 
instead – and not an entirely new irrigated land water demand.

                                                
9 Table 1-1 shows actual 2013 animal numbers were lower than 2011. 
10 860,000 AUs divided by 25 AUs/acre equals 34,400 acres.  Thus the additional AUs require 5,400 acres above the 
baseline value. 
11 860,000 AUs divided by 5 AUs per acre of on-site feed production results in 172,000 acres of feed production – 
an increase of 16,000 acres. 
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SECTION 2 –  ESTIMATED WATER DEMANDS 

2.1 INTRODUCTION 

This section describes the methodology, provides the supporting evidence, and presents the 
estimated annual water demands for the existing and future ACF operations. 

2.2 DETERMINING UNIT WATER DEMAND FACTORS  

As with most ACF operations in the County, water is needed to meet four primary functions: 

1. AU consumption – this represents the water a cow drinks on a daily basis to maintain 
health.  

2. Sanitation and manure removal – this represents the water necessary to clean milking 
parlors and to otherwise maintain sanitary conditions within the confinement facility 
itself (e.g. water used within the 10% of the ACF operation where animals are confined – 
see Section 1.3) 

3. Cooling – this represents water used to help mitigate for high County temperatures during 
summer months for milking cows – often via misters or overhead sprinklers 

4. Irrigation of feed crops – this represents the water needed to grow on-site feed crops (on 
the remaining 90% of the typical ACF operation), and off-site feed crops. 

The first three functions can be grouped into one category as the water use is generally 
associated with animal consumption and facility operations where animals are present.  Water 
use in this category can be determined on a per AU basis.  The fourth function is kept separate 
since water use relates to irrigated crop production.  The unit water demand factors are discussed 
in the next subsections. 

Use of Animal Units instead of Total Animal Head 
This PWSE uses AUs instead of total animal head (“Head”) to estimate water demands to 
eliminate the challenges of estimating varying water use per Head-type (e.g. calf, dry cow, bull, 
heifer, etc.).  The AU value represents the entire Head population in terms of milking cows.  
Data discussed later in this section regarding unit water demand factors are derived primarily 
from studies of milking cows, including cleaning and sanitation needs within milking parlors.  
The water demands for a calf, for instance would only be the calf’s consumption demands, as 
most calf operations do not have manure flushing, need the same cooling, or require parlor 
sanitation.  Given the limited availability of water use data by various individual Head-types 
(e.g. calf, dry cow, etc.) and the annual fluctuations in the number of animals assigned to any 
given Head-type as a result of industry fluctuations, estimating water demand based upon a unit 
demand factor for a milking cow is more supportable.  Thus, by converting all Head to milking 
cow equivalent (AUs), one, supportable water demand factor can be used to estimate total water 
demand from the anticipated maximum increase in animals.  
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In addition, the use of unit water demand values by Head type as a basis for estimating water 
demands – if such data were readily available – would likely not result in notable variance 
(higher or lower) from the water demand estimated using only one the AU water demand factor.   
Thus, the assessment of water supply availability included in Section 4 would not differ if the 
total water demand were estimated based on Head instead of AUs. 

Animal Consumptions and Confinement Facility Operations 
The amount of water necessary for maintaining animal health along with operational and sanitary 
needs will vary from facility to facility based upon the number of milking and dry cows or 
heifers, milk production per lactating cow, ambient temperature, milking parlor design, manure 
management and other practices.  However, as an average value for purposes of evaluating the 
existing versus future water demands for ACFs, a value of 70 gallons per AU per day is assumed 
for this PWSE.  This value is supported by several references including: 

1. Cattle Care Standards: Recommendations for Meeting California Legal Requirements, 
Center for Food Animal Health, School of Veterinary Medicine, University of California, 
June 1, 2012 – This document indicates water intake needs vary from 4 gallons per day 
(beef calves at 40 degrees ambient) to 48+ gallons per day (90 pounds of milk per day 
from 1,300 pound lactating cow at 90 degrees), with average uses ranging from 20 to 40 
gallons per day. 

2. Fresh Water Needs for Dairy Farms, Dean E. Falk, Extension Dairy Specialist, 
University of Idaho (last accessed on December 23, 2014 at 
http://www.oneplan.org/Stock/DairyWater.asp) – This webpage provides example data 
from sampled Texas dairy facilities concluding: “[t]hus the Texas data average fresh 
water use per cow per day for sanitation and drinking was 68.3 gallons.”  Texas’ climate 
and ACF industry have many similarities to the County, which allows this information to 
be usable as a proxy for this PWSE. 

3. California dairy farmers struggling to survive prolonged drought, Brianna Sacks, Los 
Angeles Times article, posted Thursday October 9, 2014 – This LA Times article quotes 
Ms. Tricia Blattler of the Tulare County Farm Bureau who states: “The average dairy 
here is 1,800 cows.  So a large-scale dairy farmer needs 126,000 gallons of water per 
day just for cows.”  Using these quoted values provides an average of 70 gallons per cow 
per day.  Though not a university study, it is likely that Ms. Blattler bases her values on 
information generally referenced by the County’s ACF industry as supported by local 
conditions.  Thus this industry leader’s representation helps support values presented in 
the prior referenced sources. 

Although ACF best management practices continue to seek efficiencies in water use, this PWSE 
uses a daily value of 70 gallons per AU for its comparative analysis. This reflects a blended 
water used for “animal unit” as the demands of milking and dry cows, heifers, calves and other 
animals will vary. 
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A unique characteristic of this unit water demand is that a significant portion does not leave the 
ACF. Rather, it is captured as part of the sanitation operations and routed to on-site lagoons.  
Reference materials indicate that 30% to 40% of this total unit water demand results in a waste 
stream routed to lagoons.12  Lagoon water is then combined with other fresh water sources and 
applied to adjacent fields to grow the associated ACF feed crops.  This relationship will be 
addressed in Section 3. 

Irrigation of Feed Crops 
Predominant feed crops grown by the County’s ACF industry include corn (for grain and silage) 
alfalfa (for hay and silage), and small grain for silage.13  These primary feed crops are used as 
proxies to estimate the unit water demands for the irrigated acres at each ACF. 

As presented previously, each ACF is estimated to have 500 acres of on-site irrigated feed crops 
and 500 acres off-site.  For purposes of this PWSE, acreage is assumed to be evenly split 
between corn and alfalfa.14  To determine a blended unit water demand factor, an average 
between the per-acre irrigation needs of both crops is developed.  The following assumptions are 
used: 

1. Depending on irrigation method and other field-specific conditions, alfalfa can have an 
applied water demand in Tulare County ranging from 57 to 72 inches per year.15  An 
average value of 65 inches per year will be used.  This value represents the irrigation 
water applied to satisfy the crop evapotranspiration needs.  A portion of this water 
percolates below the root zone and ultimately returns to underlying aquifers.  However, 
because a portion of the water applied is from manure lagoons, irrigation systems are 
closely monitored to minimize deep percolation as part of permitted manure lagoon 
operations. 

2. Irrigation of corn varies based upon when the crop is planted and whether it is grown for 
silage or grain (corn).  A 2008 UC Cooperative Extension study evaluating the cost of 

                                                
12 Scientific Data for Developing Water Budgets on a Dairy, 2013 Western Dairy Management Conference 
Proceedings (Report accessed here:  
http://wdmc.org/2013/Scientific%20Data%20for%20Developing%20Water%20Budgets%20on%20a%20Dairy.pdf 
13 As indicated in the 2013 Tulare County Annual Crop and Livestock Report, these two categories ranked #8 and 
#10 on the list of top commodities in the County. (Report accessed here: 
http://agcomm.co.tulare.ca.us/default/assets/File/2013%20ANNUAL%20CROP%20AND%20LIVESTOCK%20RE
PORT.pdf) 
14 Though the Annual Crop Report for 2013 indicates corn (for grain and silage) acres is greater than alfalfa acreage, 
this PWSE uses a 50/50 split for a more conservative water demand estimation.  This is because alfalfa uses more 
water than corn on an annual basis and thus a 50/50 split will estimate greater water demand for field crops than at a 
60/40 split that more closely matches the 2013 Annual Crop Report.  This also accommodates the irrigation demand 
for double cropping demand small grain with corn, as the grain crops are generally grown over winter and utilize 
natural rainfall, but also require some irrigation.  Using a larger percentage of the total demand to meet alfalfa 
provides a proxy for the double-cropping irrigation demand. 
15 Key Irrigation Management Practices for Alfalfa, Blake Sanden, Blaine Hanson and Khalid Bali, presented at the 
UC Cooperative Extension Services’ 2012 Alfalfa and Forage Conference.  Last accessed on 12/24/14 at: 
http://cetulare.ucanr.edu/files/187127.pdf  
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producing corn used the following to evaluate irrigation needs: “A preirrigation of 8-acre 
inches is applied in March. The amount of water applied preplant will vary depending on 
soil type and moisture remaining from winter rains. From May to August, seven 
irrigations totaling 36 acre-inches (3.0 acre-feet) of water are applied in the furrows.”16  
Combining the pre-irrigation and irrigation events, a total of 42 inches per acre are 
assumed to be applied to meet corn produced for grain.   

Assuming each acre is equally split between these two crops, this PWSE assumes one acre of 
irrigated land to require 53.5 inches of applied irrigation water. 

2.3 ESTIMATING EXISTING AND FUTURE ACF WATER DEMAND  

Estimates of existing and future ACF water demand can be made using the unit demand factors 
developed in the prior subsection coupled with the AU and acreage information presented in 
Section 1.   

Animal Consumptions and Confinement Facility Operations 
The following calculations are used: 

Existing AU Water Demand  =  [AU unit water demand] x [existing AU count] 
                 =  [70 gallons/AU/day] x [741,040 AU]  
             =  51,872,800 gallons/day 
             =  58,105 acre-feet/year 
          =  58,100 acre-feet/year (rounded) 

Future AU Water Demand  =  [AU unit water demand] x [future AU count] 
                 =  [70 gallons/AU/day] x [860,000 AU]  
             =  60,200,000 gallons/day 
             =  67,430 acre-feet/year 
          =  67,500 acre-feet/year (rounded) 

Comparing the existing to future water demands demonstrates that anticipated growth in the 
industry could increase water demands by about 9,400 acre-feet per year to meet the expanded 
AU facility water demands. 

Irrigation of Feed Crops 
To determine the water necessary to feed the expanded herds, the following calculations are 
used: 

                                                
16 University of California Cooperative Extension “Sample Costs to Produce Grain Corn – San Joaquin Valley-
South” 2008  
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Existing Crop 
Existing Crop Water Demand  =  [Crop unit water demand] x [existing on-site acres] 
(on-site)                =  [53.5 inches/acre/year] x [156,000 acres]  
              =  695,500 acre-feet/year 
           =  695,000 acre-feet/year (rounded) 

Existing Crop Water Demand  =  [Crop unit water demand] x [existing off-site acres] 
(off-site)                =  [53.5 inches/acre/year] x [256,400 acres]  
              =  1,143,100 acre-feet/year 
           =  1,150,000 acre-feet/year (rounded) 

Total Existing Crop Water Demand  = 1,845,000 acre-feet/year 
             = 1,850,000 acre-feet/year (rounded) 

Future Crop 
Future Crop Water Demand   =  [Crop unit water demand] x [future on-site acres] 
(on-site)                =  [53.5 inches/acre/year] x [172,000 acres]  
              =  766,830 acre-feet/year 
           =  766,800 acre-feet/year (rounded) 
 
Future Crop Water Demand   =  [Crop unit water demand] x [future off-site acres] 
(off-site)                =  [53.5 inches/acre/year] x [272,400 acres]  
              =  1,214,450 acre-feet/year 
           =  1,214,500 acre-feet/year (rounded) 
 
Total Future Crop Water Demand   = 1,981,300 acre-feet/year 
             = 1,980,000 acre-feet/year (rounded) 

Comparing the existing to future values (rounded) demonstrates that anticipated growth in the 
industry could increase water demands by about 130,000 acre-feet per year. 

To put the existing irrigated feed crop estimate in perspective, the value was compared to values 
in the 2013 Tulare County Annual Crop and Livestock Report (“Annual Report”).17  According 
to the Annual Report, there were approximately 730,000 acres of irrigated field crops grown in 
the County, with alfalfa, corn silage and small grain silage representing more than half of this 
value – approximately 435,000 acres.  As presented in Section 1, the existing ACF are estimated 
to grow about 156,000 acres of on-site irrigated feed crops and 256,000 acres of off-site crops – 
using alfalfa, corn and small grains as the proxy crops.  The “new acres” presented above, 
however, may simply be conversion of existing off-site feed crop acres to “on-site” feed crop 

                                                
17 As indicated in the 2013 Tulare County Annual Crop and Livestock Report. (Report accessed here: 
http://agcomm.co.tulare.ca.us/default/assets/File/2013%20ANNUAL%20CROP%20AND%20LIVESTOCK%20RE
PORT.pdf) 
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acres and conversion of off-site non-feed crops to off-site feed crops.  The effect on overall 
future water demands associated with this concept will be discussed further in Section 3.  

2.4 SUMMARY OF ESTIMATED  ACF GROSS WATER DEMAND 

Combined, the water needed to meet the health and sanitary needs at a confinement facility and 
the water necessary to grow on-site and off-site feed crops result in an increased gross water 
demand when compared to the 2011 baseline condition.  Table 2-1 provides a summary of the 
estimated existing and future ACF gross water demands.   

Table 2-1 – Summary of Annual ACF Gross Water Demands 

   

The increased water demand of 139,400 acre-feet per year reflects the estimated 119,000 
additional AUs and accompanying facilities, as wells as on-site, and off-site feed crops acres.  
However, it is likely that substantial ACF growth will occur on existing irrigated agricultural 
lands – resulting in a net water demand significantly different than the gross water demand.18 

2.5  ESTIMATING NET ACF WATER DEMAND 

Although the industry has not experience significant growth in the past decade, when new ACFs 
are constructed, they are often placed on land previously used for irrigated crops.  This 
essentially changes the land use from irrigated agriculture to an ACF, with the prior and new 
land use both having water demands.  For instance, as shown in the aerial images in Figure 2-1 
and Figure 2-2, a new ACF appears in the lower image, replacing previously irrigated crop land.   

To reflect the potential for some of the industry growth to occur upon currently non-irrigated 
lands, 20 percent of the total new acreage is conservatively assumed by this PWSE to occur upon 
non-irrigated lands – creating an entirely new water demand within the County.  The remaining 
80 percent of the acreage will convert existing irrigated agricultural to ACF categories (facilities 
for AUs and irrigated land for on-site feed crops).  Table 2-2 shows the resulting distribution of 
estimated growth on irrigated and non-irrigated lands for each water demand category. 

                                                
18 For purposes of this PWSE, the “net” water demand represents the quantity of water that may be greater or less 
than existing water use on the same acreage upon which the ACF growth occurs. 

AU Total	Crop AU Total	Crop
58,100 1,850,000 67,500 1,980,000
Total	= 1,908,100 2,047,500

9,400 130,000
139,400Total	Increase	=

Individual	Increase	=

Future
(af/year)

Existing
(af/year)
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Table 2-2 – Distribution of Acres 

  

	Category Total	Acres
On	Irrigated	

Land
On	Non-

Irrigated	Land
ACF 5,400 4,320 1,080
On-site	crops 16,000 12,800 3,200
Off-site	crops 16,000 12,800 3,200
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Figure 2-1 – Example #1 of ACF replacing existing agriculture 
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Figure 2-2 – Example #2 of ACF replacing existing agriculture 
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Net Water Demand Upon Converting Existing Irrigated Lands 
For purposes of this PWSE’s water availability analysis the average water demand for existing 
agricultural acreage must be determined.  To be consistent with the analysis performed for the 
Tulare County General Plan 2030 Update Recirculated Draft Environmental Impact Report 
(“2030 GPU”) and documented in Appendix G to the 2030 GPU, the same blended unit water 
demand values are used: “[t]hus, it is assumed that for each acre of agricultural land that comes 
out of production within the designated areas of urban growth, there is a reduction in applied 
water demand of 3.3 acre-feet per year.” (2030 GPU, Appendix G, p. 8).  This is equivalent to 
39.6 inches/acre per year, comparable to the estimated new demand of 53.5 inches/acre per year 
(see Section 2.2). 

Applying this blended water demand to the acreage changing from irrigated agriculture to ACF 
operations, the following is derived: 

For confinement facilities  = [acres] x [AU demand – existing applied water] 
= [4,320 acres] x [24 inches/acre19 – 39.6 inches/acre] 
= (-67,400) inches/year  
= (-5,615) acre-feet/year (note this is a reduction in demand) 

For on-site crop production  = [acres] x [new applied water – existing applied water] 
= [12,800 acres] x [53.5 inches/acre – 39.6 inches/acre] 
= 177,920 inches/year 
= 14,830 acre-feet/year 

For off-site crop production  = [acres] x [new applied water – existing applied water] 
= [12,800 acres] x [53.5 inches/acre – 39.6 inches/acre] 
= 177,920 inches/year 
= 14,830 acre-feet/year 

Thus, for the 29,920 acres of land converting from existing irrigated agriculture to new ACFs 
and supporting off-site crop production, the net water demand is estimated to be 24,045 acre-feet 
per year. 

Net Water Demand Upon Converting Non-Irrigated Lands 
Similar to the derivation of net water demand for converting irrigated lands, the net water 
demand for converting acres of non-irrigated lands is determined by: 

For confinement facilities  = [acres] x [AU demand – existing applied water] 
= [1,080 acres] x [24 inches/acre20 – 0 inches/acre] 

                                                
19 The 24 inches per acre per year value is derived by converting the demand per AU of 70 gallons/day to 
inches/year, based on 25 AU per acre 
20 The 24 inches per acre per year value is derived by converting the demand per AU of 70 gallons/day to 
inches/year, based on 25 AU per acre 
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= 25,920 inches/year  
= 2,160 acre-feet/year  

For on-site crop production  = [acres] x [new applied water – existing applied water] 
= [3,200 acres] x [53.5 inches/acre – 0 inches/acre] 
= 171,200 inches/year 
= 14,267 acre-feet/year 

For off-site crop production  = [acres] x [new applied water – existing applied water] 
= [3,200 acres] x [53.5 inches/acre – 0 inches/acre] 
= 171,200 inches/year 
= 14,267 acre-feet/year 

Thus, for the 7,480 acres of land converting from existing non-irrigated agriculture to new ACFs 
and supporting off-site crop production, the net demand is estimated to be 30,695 acre-feet per. 

Total Net Water Use from New ACFs 
Adding together the estimated net water demand for both irrigated and non-irrigated lands, the 
growth in ACFs is expected to have a net increase in demand of: 

Net Water Demand  = [existing irrigated] + [existing non-irrigated] 
= [24,045 acre-feet/year] + [30,695 acre-feet/year] 
= 54,740 acre-feet/year 
= 55,000 acre-feet/year (rounded) 

However, as discussed previously, a portion of the water associated with AU daily needs is 
routed to manure lagoons whereupon it is used as a source of irrigation for on-site feed crop 
production.  To be conservative, this PWSE assumes 70 percent of the confinement facility 
estimated gross water demand is available to meet on-site feed crop production net water 
demands.21  This further reduces the estimated net water associated with anticipated ACF growth 
as follows: 

Lagoon Water Benefit  = [% benefit] x [Increased AU demand (Table 2-1)]  
= [70%] x [9,400 acre-feet/year] 
= 6,580 acre-feet/year 
= 6,600 acre-feet/year (rounded) 

For purposes of  the analysis in Section 3, the net water demand increase from ACF growth is 
estimated as follows: 

  Net Water Demand = 48,400 acre-feet/year 
                                                
21 To protect receiving waters from quality degradation, dairies are not allowed to discharge water to surface streams 
nor allow significant deep percolation.  Nearly 100% of the water sent to storage lagoons either evaporates or is 
pumped to irrigate crops. 
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SECTION 3 – PROGRAMMATIC EVALUATION  

This section evaluates the availability of water to meet the needs of projected ACF expansion 
within the County.  Because each specific dairy expansion or related ACF project will require 
review and approval as specified in existing County ordinances, this section provides a 
programmatic-level evaluation of water availability.  Each permit request will likely need to 
identify specific water supply sources and needs. 

3.1 EXISTING COUNTY WATER USE22  

Existing water demand conditions were estimated based upon planning data available from the 
California Department of Water Resources (DWR).  DWR subdivides California into 
geographical study areas for planning purposes.  Existing Tulare County water demand 
conditions were calculated based on water demand data provided by DWR at the finest level of 
detail available – the Detailed Analysis Unit (DAU).   

The DAUs included in this water demand analysis are: Alta, Consolidated, Deer Creek, Kaweah 
Delta, Kaweah River, Kaweah-Tule Interstream, Kings River, Kings-Kaweah Interstream, 
Northeastern Kern, Orange Cove, Poso Creek, Tulare Lake, Tule Delta, Tule River, and Upper 
Kern River (see Figure 3-1).  Where some DAUs straddle the County line, only the portion of 
the DAU inside the County boundary was considered for purposes of the water demand analysis.   

Based upon water demand data developed by DWR for the 2013 California Water Plan Update 
(“2013 Water Plan”), existing water demand in the County is assumed to be similar to the annual 
demand for 2010 represented in water budgets developed by DWR for the aforementioned 
DAUs.  DWR has prepared water budgets for the consecutive years 2002 through 2010, where 
the average applied water estimates for County-wide agricultural and urban uses for this period is 
closely matched by the 2010 value.  Thus, 2010 is used by this PWSE as an “average” condition 
within the County.23  

For each DAU, DWR calculates Agricultural, Urban and Environmental demands.  Within the 
Agricultural demand category, DWR calculates applied water demands for both crop production 
and conveyance purposes.  For the Urban demand category, DWR subdivides applied water 
demands by Large Landscape, Commercial, Industrial, Energy Production, Residential – Interior, 

                                                
22 The methodology for determining existing County water use in this PWSE mimics the approach used in the Water 
Supply Evaluation Technical Appendix (Appendix G) to the Tulare County General Plan 2030 Update Recirculated 
Draft Environmental Impact Report (February 2010).  That report was also prepare by Tully & Young, Inc.  
Appendix B to this PWSE provides Tully & Young’s qualifications. 
23 The Water Supply Evaluation Technical Appendix (Appendix G) to the Tulare County General Plan 2030 Update 
Recirculated Draft Environmental Impact Report (February 2010) used 2003 as the “average” year based on similar 
available DWR data for the years 1999, 2002 and 2003.  DWR has subsequently created similar water budgets for 
2004 through 2010, providing a broader range of years.  The 2010 agricultural, urban and environmental “applied 
water” value is 2,873,800 acre-feet, while the 2002 through 2010 average is 2,833,900 acre-feet (with a maximum of 
3,170,400 acre-feet [2009] and a minimum of 2,490,000 acre-feet [2006]).  The 2003 value is 2,702,200 acre-feet. 
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and Residential – Exterior land-use categories.  The Environmental demands are divided into 
Instream, Wild and Scenic, Required Delta Outflow, and Managed Wetlands categories.  For 
purposes of this analysis, only the Managed Wetlands demand component will be estimated 
because it is the only Environmental demand category directly related to County land uses.   

Figure 3-1 – Map of DWR Detailed Analysis Units 
(source: DWR) 

 
 
Existing water demands are presented by DAU in Table 3-1 for the entire County.  For 2010, 
total applied water demand for the Agricultural, Urban and Environmental water uses described 
above, was estimated to be 2,873,800 acre-feet.  Notably, 97 percent of total demand was in the 
three DAUs with the majority of the high quality agricultural land – Alta, Kaweah Delta and 
Tule Delta.  Also, 97 percent of Urban demand is within the same three DAUs, as the largest 
communities in the County are located in and around the prime agricultural land.   

Not only are the demands in these three DAUs important for the existing demand calculation but 
these same DAUs are important for the future condition demand analysis because these represent 
the areas that will experience the projected growth in ACFs (see Section 2.5). 
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Table 3-1 – Existing Demand Condition by Detailed Analysis Unit 
(Source: California Department of Water Resources – draft water budget data for 2010) 

 
 

Table 3-2 – Existing Water Supply Sources by Detailed Analysis Unit 
(Source: California Department of Water Resources – draft water budget data for 2010) 

 
 
 

DAU Name:
(all values in 1,000 af)

Tulare 
Lake

Tulare Co

Consolidated
Tulare Co

Alta
Tulare Co

Orange 
Cove

Tulare Co

Kaweah 
Delta

Tulare Co

Tule 
Delta

Tulare Co

Kings 
River

Tulare Co

Kings-
Kaweah 

Interstream
Tulare Co

Kaweah 
River

Tulare Co

Kaweah-
Tule 

Interstream
Tulare Co

Tule
 River

Tulare Co

Deer
 Creek

Tulare Co

Poso 
Creek

Tulare Co

Upper
 Kern 
River

Tulare Co

North-
eastern 
Kern

Tulare Co

Tulare
County

Total

DAU # DAU 24154 DAU 23654 DAU 23954 DAU 24054 DAU 24254 DAU 24354 DAU 22254 DAU 22354 DAU 22454 DAU 22554 DAU 22654 DAU 22754 DAU 22854 DAU 22954 DAU 25754

Agriculture

Applied Water Use 0.6 9.7 253.6 32.4 1,011.7 1,261.8 0.0 3.1 0.0 1.3 2.9 0.8 0.0 0.0 36.3 2,614.2

Conveyance Applied Water Use 0.0 0.7 11.5 0.7 61.8 49.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.7 127.9

Urban

Applied Water Use 0.0 0.3 13.4 0.7 80.3 30.6 0.0 0.1 0.9 0.2 1.7 0.1 0.0 0.0 0.1 128.4

Conveyance Applied Water Use 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

Managed Wetlands

Applied Water Use 0.0 0.0 0.0 0.0 0.0 3.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.3

Conveyance Applied Water Use 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

Water Use Totals

Applied Water Use 0.6 10.7 278.5 33.8 1,153.8 1,345.2 0.0 3.2 0.9 1.5 4.6 0.9 0.0 0.0 40.1 2,873.8

DAU Name:
(all values in 1,000 af)

Tulare 
Lake

Tulare Co

Consolidated
Tulare Co

Alta
Tulare Co

Orange 
Cove

Tulare Co

Kaweah 
Delta

Tulare Co

Tule 
Delta

Tulare Co

Kings 
River

Tulare Co

Kings-
Kaweah 

Interstream
Tulare Co

Kaweah 
River

Tulare Co

Kaweah-
Tule 

Interstream
Tulare Co

Tule 
River

Tulare Co

Deer
 Creek

Tulare Co

Poso 
Creek

Tulare Co

Upper
 Kern 
River

Tulare Co

North-
eastern 
Kern

Tulare Co

Tulare
County

Total

DAU # DAU 24154 DAU 23654 DAU 23954 DAU 24054 DAU 24254 DAU 24354 DAU 22254 DAU 22354 DAU 22454 DAU 22554 DAU 22654 DAU 22754 DAU 22854 DAU 22954 DAU 25754

Local Supplies 0.2 8.0 123.4 0.0 455.5 60.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 648.1

CVP Project Deliveries 0.0 0.0 0.0 7.1 214.3 471.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 39.1 732.1

Groundwater Extraction 0.4 2.7 153.7 26.7 466.3 810.2 0.0 3.2 0.9 1.5 4.6 0.9 0.0 0.0 0.6 1,471.7

Total 0.6 10.7 277.1 33.8 1,136.1 1,342.4 0.0 3.2 0.9 1.5 4.6 0.9 0.0 0.0 40.1 2,851.9
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3.2   COUNTY WATER SUPPLY CONDITIONS 

This subsection provides a discussion of the surface and groundwater resources available within 
Tulare County.  A discussion of potential issues that may constrain these demands in the future is 
also included.  This information is used to determine an existing condition as well as provide an 
analysis of potential future supply conditions, based upon the land use changes contemplated by 
the ACFP.    

The characterizations below summarizes and updates water supply information described within 
Appendix G of the 2030 GPU.  Although 2011 is the baseline year for the ACFP, data from 
DWR is available for 2002 through 2010.24  As presented previously, 2010 was chosen to 
represent “average” applied water demand conditions, so 2010 will also be used to reflect 
average supply conditions.   

2010 Water Supply Characteristics 
In 2010, the County’s water supplies to meet agricultural, urban and managed wetland demands 
were derived from local and imported surface sources and local groundwater, with surface and 
groundwater sources each providing about 50 percent of the total 2010 supply.25  Table 3-2 
provides DWR’s representation of these three sources by DAU.  

Surface water supplies are diverted from local streams and rivers by several different local water 
purveyors, and imported to the County through federal Central Valley Project (“CVP”) 
contracts.26 

Groundwater is extracted from the underlying Kings, Kaweah, and Tule subbasins, as defined by 
DWR.27  Groundwater is particularly important as a water source in the County and provided 
slightly over 50 percent of the water in 2010 – for a total of 1,471,700 acre-feet extracted.  A 
sizable portion of this extraction does return to the basin as deep percolation from applied water 
(from both applied groundwater and applied surface water), reducing the net groundwater use to 
approximately 600,000 acre-feet.28 

Long-term Average Supply Characteristics 

To understand longer term variances in water supply conditions, the range of DWR data 
provided in water budgets for 2002 through 2010 were summarized.  The values are presented in 

                                                
24 Appendix G of the 2030 Update used 2003 as a baseline. 
25 Source: DWR 2010 water budget for Tulare County.   
26 The CVP water supplies are provided through the Friant Division, with primary supplies derived from the San 
Joaquin River.  However, through a complex series of conveyance and exchange agreements, water is also 
“imported” via the Cross Valley Canal where water originates from the Sacramento River. 
27 DWR defines these subbasins in its Bulletin 118.  Appendix G to the 2030 Update also provided additional details 
on these subbasins. 
28 This does not reflect a 50%+ deep percolation rate of extracted groundwater.  The net groundwater use reflects 
deep percolation of applied surface water in addition to percolation of applied groundwater.  The surface water 
percolation significantly reduces the “net” draw on groundwater resources. 
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Table 3-3.  As expected, total groundwater extracted in a given year varies in relation to the 
availability of surface supplies, especially local supplies.  For instance, in 2005, significant local 
and CVP surface sources were used to meet applied water demands, limiting groundwater 
extraction. In contrast, in 2007 and 2008, much less surface water was available and groundwater 
extractions were significantly higher.29  On average, the County applies over 2,800,000 acre-feet 
of water annually to demands (see 2010 demand in Table 3-1 as an example). 

Table 3-3 – Average County Water Supply Conditions 
(Source: California Department of Water Resources – draft water budget data for 2002-2010) 

 

3.3 ISSUES AFFECTING SUPPLIES 

This subsection describes specific issues affecting surface water and groundwater supplies in 
Tulare County that could have an impact on land-use planning decisions into the near future.  
These issues include: Groundwater Overdraft and sustainable management; the San Joaquin 
River Restoration Settlement; Population Growth within and near Tulare County; Joint 
Management of Shared Aquifers; Water Transfers and Exchanges; Delta Supply Issues; and 
Climate Change and Variability. 

Groundwater Overdraft and Sustainable Management 

The groundwater basin underlying the County has experienced substantial overdraft in many 
areas – especially as a result of the unprecedented recent drought conditions.  In addition to 
depletion of water faster than it can be naturally or artificially recharged, declining water tables 
can impact the basin as a resource.  Impacts can include (i) increased pumping expenses, (ii) 
impacts to water quality, and (iii) subsidence that can in some cases permanently decrease the 
storage capacity of the aquifer.  Thus, overdraft itself can have effects beyond depletion of an 
existing quantity of water, but also can impact the ability to use the basin as a storage facility.   
The future value of such storage capacity in the County is very high, and should be taken into 
account in today’s groundwater management.  It should also be noted that such impacts are not 

                                                
29 This generalized relationship does not address variances in precipitation, cropping choices, or other factors 
affecting overall supply and demand conditions in a given year. 

Category 2002 2003 2004 2005 2006 2007 2008 2009 2010 Average

Total Groundwater Extracted 1,959.5 1,633.2 2,104.7 946.7 1,036.8 2,267.2 2,315.7 2,291.3 1,471.7 1,780.8

Deep Percolation of Applied Water 808.9 765.1 845.1 710.1 700.1 816.7 903.9 924.8 802.0 808.5

Conveyance Deep Percolation 42.7 53.3 41.4 79.5 72.0 26.1 39.5 43.2 68.8 51.8

Net Groundwater Use 1,107.9 814.8 1,218.2 155.5 263.5 1,424.4 1,372.3 1,323.3 600.9 920.1

Local streams/rivers 369.2 496.8 385.4 762.6 746.8 206.4 399.5 379.4 648.1 488.2

Central Valley Project 516.1 560.1 433.9 828.3 695.9 321.1 394.7 488.3 732.1 552.3

Total Supply 2,844.8 2,690.1 2,924.0 2,537.6 2,479.5 2,794.7 3,109.9 3,159.0 2,851.9 2,821.3

Groundwater (1,000 acre-feet)

Surface Water (1,000 acre-feet)
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limited to the portions of the basin directly underlying the water user responsible for the 
overdraft, but can impact neighboring users as well.  

The issue of overdraft recently took on a new level of importance with the passage of the 
Sustainable Groundwater Management Act of 2014 (Act).  Enacted in October, 2014, the Act 
applies to all groundwater basins in the state.30  Any local agency that has water supply, water 
management or land use responsibilities within a groundwater basin may elect to be a 
“groundwater sustainability agency” for that basin.31  Local agencies have until January 1, 2017 
to elect to become or form a groundwater sustainability agency.  In the event a basin is not 
within the management area of a groundwater sustainability agency, the county within which the 
basin is located will be presumed to be the groundwater sustainability agency for the basin.32  By 
enacting the Act, the legislature intended to provide local agencies with the authority and the 
technical and financial assistance necessary to sustainably manage groundwater within their 
jurisdiction.33   

The County will take an active role in implementing the Act over the next several years and will 
appropriately address concerns regarding specific ACF permit applications that may raise 
specific concerns about its proposed water use under the to-be-developed basin-wide 
sustainability plans.  

Current Groundwater Conditions 
The County is acutely aware of the challenges faced by groundwater users throughout the 
County whether private domestic pumpers or large agricultural pumpers.  But it also recognizes 
that the situation varies as a result of many factors, including local conjunctive water 
management programs implemented by various special water districts, near term hydrologic 
conditions and trends, as well as other drivers.   

As shown in Figure 3-2, significant reduction in groundwater elevations have occurred in many 
portions of the County between spring 2009 and spring 2014 (shown as darker red areas).  Yet 
area in the north-eastern portion of the County saw nearly zero change during this same period.  

As further example of the local variations that need to be assessed for specific ACF permit 
applications, Figure 3-3 shows some areas in the County seeing increased groundwater 
elevations between spring 2014 and spring 2015 (shown as purple and green) – during a time 
when heavy pumping was generally occurring.  Overall, however, the County’s groundwater 
elevations remained consistent with 2014.  

                                                
30 Wat. Code § 10720.3. 
31 Wat. Code § 10723.   
32 Wat. Code § 19724. 
33 Wat. Code § 10720.1.   
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The availability of surface or groundwater resources will depend on the placement of each new 
or expanded ACF.  This PWSE provides a general overview of conditions, such as groundwater, 
but does not evaluate site-specific conditions relevant to each future application.  

Figure 3-2 – Representative Groundwater Changes in Tulare County  
(Spring 2009 compared to Spring 2014) 

(source: https://gis.water.ca.gov/app/gicima/ [last accessed 12-12-2015]) 
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Figure 3-3 – Representative Groundwater Changes in Tulare County  
(Spring 2014 compared to Spring 2015) 

(source: https://gis.water.ca.gov/app/gicima/ [last accessed 12-12-2015]) 

 

San Joaquin River Restoration Settlement  
The San Joaquin River Restoration Settlement (SJR Settlement) could lead to decreased flows in 
the Friant-Kern Canal, resulting in reduced imported surface water supplies to some CVP 
contractors in Tulare County.  One of the main purposes of building the Friant-Kern Canal was 
to reduce groundwater pumping in the southern San Joaquin Valley.  As such, to the extent that 
these surface supply reductions cannot be compensated for by increased water use efficiency, 
water users may increase groundwater pumping in the region. The result may be exacerbation of 
existing declining water tables or initiation of overdraft where an aquifer was previously in a 
general balanced condition – although, the Act, discussed above, will have an affect on the 
ability to switch to groundwater to offset CVP shortages.   

Though the specific impact to Tulare County CVP contractors from the SJR Settlement is not 
fully understood (e.g. the SJR Settlement calls for mitigation, but will require substantial time 
and investment), this analysis cannot speculate on any reduction in surface water resources that 
would be directly attributable to the SJR Settlement. 



 

ACFP Programmatic Water Supply Evaluation    
Draft – January 2016 

3-9 

Population Growth Within and Near Tulare County 
Cities in the region, including Visalia, Exeter, Fresno, Bakersfield, and others, rely on 
groundwater for much or all of their water supply.  Increases in urban water demand resulting 
from population growth may be offset by decreases in other forms of water use (i.e. agricultural 
water conversion) or increases in water use efficiency.  But the nature and extent of agricultural 
water conversion and water use efficiency measures is not known.  Moreover, the hydrogeologic 
implications of increased localized pumping in groundwater basins (i.e. the potential for cones of 
depression) are not known.  Current regional trends suggest that future urban growth may rely on 
groundwater supplies to meet demand.  

In addition to its increase in demands for groundwater, urbanization may negatively affect 
groundwater recharge.  Urbanization generally reduces the amount of permeable surfaces for 
percolation of water into underlying basins.  Urban planning efforts that include development of 
permeable surfaces in urban settings, infiltration basins, and other measures for stormwater 
capture can offset such effects, while providing flood control benefits.  Nevertheless, the extent 
and impacts of future urban growth in Tulare County on natural groundwater recharge is not 
fully known and should be considered in future planning efforts. 

Joint Management of Shared Aquifers  

Declining groundwater levels adjacent to Tulare County can affect groundwater yields and 
sustainability in the County.  Any development or management in adjacent counties that overly 
shared subbasins may adversely impact Tulare County’s ability to manage its own groundwater 
supplies.   The Act, discussed previously, does include provisions to protect one basin from 
adverse impacts from sustainable management planning activities of an adjacent sustainable 
management agency.  This may reduce this area of concern. 

The importance of managing groundwater across political boundaries in this region has been 
recognized. For example, an Integrated Regional Water Management Plan for the Kings River 
Basin acknowledges the need for collaboration between Fresno, Kings, and Tulare Counties, and 
includes recharge efforts to help mitigate for historic overdrafting of the basin. 

Water Transfers and Exchanges  

As patterns of demand change in Tulare County, both spatially and with respect to classes of use, 
water transfers and exchanges may become increasingly important.  As described above, water 
exchange arrangements already provide some imported water supplies to the County.  Short-term 
transfers negotiated on the spot market currently make up the bulk of water transfers in the state, 
and can be an effective solution to drought conditions. However, reducing the long-term risk of 
drought-induced water shortfalls may necessitate the increase of longer-term agreements such as 
dry-year options that are triggered by specific water conditions.  Challenges in water transfers 
are largely institutional: they include the need for better quantification and monitoring of water 
rights, the need to document and alleviate third-party impacts, and the need to streamline the 
water transfer process.  Expanding the potential for transfer and exchanges in Tulare County may 
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expand the portfolio of water supplies available to the County – thereby improving overall water 
supply reliability when some sources decline.  In contrast, if locally generated water resources 
are allowed to transfer outside of the County, an impact to the overall availability and reliability 
of water for County needs could result. 

Delta Supply Issues 
Delta water issues have broad implications throughout the state of California – even to areas that 
seem far removed from its locale.  In Tulare County, water supplies are derived directly from the 
San Joaquin River via the Friant-Kern Canal and the Sacramento-San Joaquin Delta via the 
California Aqueduct and Cross Valley Canal through exchange arrangements with State Water 
Project water users.  Any change to the water distribution systems in the Delta has immediate 
impact on the reliability of surface deliveries in Tulare County.  The complex legal framework 
links deliveries of San Joaquin water directly to deliveries from the Delta. 

For instance, the San Joaquin River Basin Exchange Contractors hold contract rights with the 
United States Bureau of Reclamation (“USBR”) to replace the Contractors’ San Joaquin River 
water rights with water exported from the Sacramento-San Joaquin Delta in order to build and 
use Friant Dam.  If USBR is unable to deliver Delta water to the Exchange Contractors, the 
Exchange Contractors may call for the water to be released from Friant Dam under the terms of 
their contracts, assuring their water supply but impacting Friant Division CVP contractors in 
Tulare County.  Accordingly, issues affecting Delta exports have direct impacts on the water 
supply reliability issues in Tulare County. 

Climate Change and Variability  

Climate change will affect California’s water resources through changes in precipitation 
patterns34 and through temperature warming that will change the seasonal patterns of streamflow 
around which California’s water resources system has been developed.35 California’s water 
system depends on the storage of water in three different ways: seasonal snowpack that delays 
runoff from winter precipitation until later in the water year when demands are higher; surface 
storage in the form of dams, lakes and reservoirs; and groundwater percolation and storage.  

While there is growing consensus among scientists and water managers that climate change will 
impact water systems, the implications of climate change on these three classes of reservoirs are 
understood with varying levels of clarity. First, it is understood with high confidence that results 
of temperature modeling consistently suggest that California’s snowpack will decrease in coming 
decades, resulting in earlier patterns of runoff.   

Second, it is very likely that operations of California’s surface water system will be affected 
from both the increased difficulty of balancing flood control and water storage, increasing the 
                                                
34 Seager, R., M. Ting, et al. (2007). "Model Projections of an Imminent Transition to a More Arid Climate in Southwestern 
North America." Science 316(5828): 1181-1184. 
35 Vicuna, S. and J. Dracup (2007). "The evolution of climate change impact studies on hydrology and water resources in 
California." Climatic Change 82(3): 327-350. 
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risk of sub-optimal use of storage.  Also, increasing demands may be expected based on higher 
ET requirements or changed cropping patterns.  

Third, there are reasons to expect that climate change may impact groundwater even though the 
direct climate connection is less well-understood.36  For example, changes in patterns of recharge 
are expected to result from changes in runoff patterns.  However, the expected runoff change 
only increases the flow during existing peak recharge periods, so capturing of the additional 
runoff may be challenging.  Climate change may also alter demands for groundwater indirectly, 
through changes in demand for and supply of surface water.  

3.4 PROGRAMMATIC EVALUATION OF WATER SUPPLY AVAILABILITY  

As presented in Section 1, the ACFP anticipates industry growth resulting in another 119,000 
AUs added to the County’s current herd size.  Accompanying this growth will be sizeable areas 
dedicated to confinement facilities and acres of new on-site feed crop production.  Section 2 
estimated a gross water demand increase of about 139,400 acre-feet per year as a result.  
However, when existing water uses are considered, the demand from the ACF growth is reduced 
to about 48,400 acre-feet annually.  When viewing this net water demand in the context of 
overall County water supply and water demand conditions, it is comparably small – representing 
a 1.7 percent increase in the overall average demand.   

Table 3-4 provides average demand conditions as represented by the DWR water budgets for 
2002 through 2010 for the entire County.  Note that the three primary DAUs highlighted in Table 
3-1 – Alta, Kaweah Delta and Tule Delta – represent at least 97 percent of this annual demand, 
and these DAUs cover the geographic reach of anticipated growth in ACFs as represented in 
Figure 1-1.  These three DAUs represent at least 2.7 million acre-feet of the 2.8 million acre-feet 
of demand. 

Table 3-4 – Average County Water Demand Conditions 
(Source: California Department of Water Resources – draft water budget data for 2002-2010) 

 

                                                
36 Dettinger, M. D. and S. Earman (2007). "Western ground water and climate change—Pivotal to supply sustainability or 
vulnerable in its own right?" Association of Ground Water Scientists and Engineers Newsletter June 2007, 4-5. 

Category 
(values in 1,000 acre-feet) 2002 2003 2004 2005 2006 2007 2008 2009 2010 Average

Agricultural 2,721.1 2,551.2 2,780.8 2,416.1 2,352.1 2,662.0 2,980.7 3,029.7 2,742.1 2,692.9

Urban 132.6 147.9 152.3 128.9 134.6 141.0 137.3 137.4 128.4 137.8

Managed Wetlands 3.3 3.1 3.1 2.8 3.3 3.3 3.3 3.3 3.3 3.2

Total Demand 2,857.0 2,702.2 2,936.2 2,547.8 2,490.0 2,806.3 3,121.3 3,170.4 2,873.8 2,833.9
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SECTION 4 – SUMMARY AND CONCLUSIONS 

The analysis detailed in the previous sections provides a basis for determining whether sufficient 
water supplies exist for the anticipated growth in ACFs.  The following summarizes key 
information and findings presented previously: 

! The ACFP anticipates a 1.5 percent industry growth between 2013 and 2023.  This results 
in approximately 119,000 new Animal Units added to the existing County counts. 

! The additional Animal Units will require an additional 5,400 acres of confinement 
facilities, 16,000 acres for on-site feed crop production, and 16,000 acres for off-site feed 
crop production. 

! The additional Animal Units will result in additional annual water demands of 9,400 
acre-feet for health and sanitary needs, and 130,000 acre-feet for both on-site and off-site 
feed crop production.  This results in a gross water demand increase of 139,400 acre-feet 
prior to considering the existing water use on properties that likely will house new ACFs. 

! Because a significant number of new ACFs will occur on existing irrigated agricultural 
lands, the gross water demand increase is offset by the reduction in existing irrigated 
agricultural operations.  The analysis assumes 80 percent of the new ACFs are 
constructed on existing irrigated lands, while 20 percent are constructed on non-irrigated 
lands.  Similarly, the additional off-site feed production acreage will generally replace 
other irrigated crops, resulting in a lower net increased demand for water.  The resulting 
net increase in water demand to meet the anticipated growth is estimated at 48,400 acre-
feet annually. 

! Current County water demands average 2,834,000 acre-feet annually.  The net demand 
increase represents about 1.7 percent of the existing County demands. 

4.1 CONCLUSION 

Water supply issues faced in the County will continue, but the change in land use from existing 
irrigated agriculture to ACFs on a significant number of acres will not change these 
circumstances.  The County will need to continue to lead on sustainable water management 
strategies and work with all local surface and groundwater uses – agricultural and urban – to 
continue to implement long-term management solutions. 

However, as the County processes future ACF permit applications it will need to evaluate the 
local surface and groundwater conditions relevant to the proposed ACF location and whether 
adequate water supplies are available at that specific location.   From this site-specific 
assessment, the County will understand: 
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1. Specific water management and water use projections associated with the proposed 
ACF operations, including liquid manure management, cropping plans, and facility 
management. 

2. Planned water sources to meet projected water needs 
3. Local groundwater conditions and sustainable management efforts, if any, as part of 

the overlying Groundwater Sustainability Agency with jurisdiction. 
4. Local surface water reliability and availability conditions in relation to projected 

water needs.  

Based upon the information submitted by the ACF applicant that addresses these factors, the 
County will be able to assess the local water availability circumstances. 

Additional Considerations 

When comparing the net increase (see Section 2.5) to the total water demand increase (see Table 
2-1), only about 35 percent of the water demand accompanying the ACF growth will be a new 
demand upon County water resources (48,400 acre-feet of the 139,400 acre-feet estimate).  
However, this is a conservative estimate of water demands and actual net demand may be even 
less.  Key conservative assumptions include: 

1. The assumed value of 53.5 inches/acre/year represents a 50/50 blend of alfalfa and corn 
(grain) where the corn applied water value may be overstated.  The evapotranspiration 
(“ET”) for corn in the County ranges from 23.5 inches to 27.2 inches.37  Using a 
conservatively low irrigation efficiency of 70% and not accounting for any benefits from 
rainfall, the applied water value of 53.5 inches/acre/year would translate to an ET value 
of over 36 inches.  Thus, the value of 53.5 may overstate the irrigation demands for corn, 
but does accommodate irrigation demands for double cropping with small grain silage.  
But, the 50/50 split between corn and alfalfa acreage further exaggerates the likely 
irrigation demand for the predominant corn and small grain cropping that historically 
represents a significant percentage of the County’s harvested feed crop acreage.   

2. Twenty percent of the ACF growth is assumed to occur on lands that currently have zero 
water demand.  Though theoretically, ACFs could be placed on lands within the County 
that currently have no irrigation or other water demands, it is likely that these lands are 
currently not irrigated due to suitability issues – including soil type and water availability.  
Example locations include areas west of Highway 43 and north and south of the town of 
Alpaugh.  Several ACFs already exist in these areas and the potential for growth exists, 
as displayed in Figure 1-1.  But, inspection of aerial photography shows many of the 
available “expansion acres” as constructed wetlands, solar farms and general non-
irrigated lands.  Thus, if only 5 to 10 percent of the growth occurs on existing non-
irrigated lands, then the net demand decreases substantially. 

                                                
37 Corn ET Estimates; Larry Schwankl - UC Cooperative Extension Irrigation Specialist and Allan Fulton -  UC 
Cooperative Extension Farm Advisor (accessed at http://ucanr.edu/sites/Drought/files/167003.pdf) 
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3. The County’s General Plan Update includes several policies that will be considered with 
anticipated ACF expansion.  The following goals, policies and principles will likely be 
applicable: 

a. WR-1 – To provide for the current and long-range water needs of the County and 
for the protection of the quality and quantity of surface and groundwater resources 
[New Goal]. 

b. WR-3 – To provide a sustainable, long-term supply of water resources to meet 
domestic, agricultural, industrial, and recreational needs and to assure that new 
urban development is consistent with available water resources [New Goal]. 

c. AG-1.17Agricultural Water Resources – The County shall seek to protect and 
enhance surface water and groundwater resources critical to agriculture [New 
Policy]. 

d. Environmental Component: Concept 5: Water – The long-term strategy for water 
in Tulare County centers on protecting and conserving existing water supplies and 
identifying new sources of water. As Tulare County continues to grow, new 
methods for conserving, treating, and supplying water will enable County 
residents and farmers to continue to have an adequate supply of quality water that 
limits long-term impacts on groundwater. 
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Tulare County Definition of “Animal Unit”



 

 

 

Section 2.2, Page 1 

SECTION 2.2:  DEFINITIONS PERTAINING TO 
 ANIMAL CONFINEMENT FACILITIES 

(Added by Ord. No. 3285, effective 5-15-03) 
 
For the purpose of the Zoning Ordinance provisions applicable to animal confinement facilities, 
confined animal feeding operations, bovine dairies and bovine feed lots certain additional words 
and terms are defined: 
 
ANIMAL UNIT A common animal denominator, based on feed consumption, whereas 

one mature cow (1,400 pounds) represents one animal unit.  An "Animal 
Unit" is the feed equivalent of one milk cow, as follows: 

 
 Classification    Animal Units per Head 
 
 Dairy cows in milk and bulls   1.00 
 Dry cows and heifers more than two yrs. of age 0.75 
 Heifers one year to two years (beef or dairy) 0.70 
 Heifers three months to one year (beef or dairy) 0.40 
 Calves to three months of ag   0.17 
 Beef cows in milk and feed lot steers  0.75 
 
 This definition is based upon a large breed dairy cow.  Animal Units for 

other breeds on site will be calculated according to the Tulare County 
conversion tables issued by the Resource Management Agency Director 
from time to time. 

 
CROP ACREAGE Irrigable portion of the total/gross subject parcels and/or permitted site, 

including wastewater conveyance ditches, that is to be used for 
wastewater discharge and which excludes buildings, corrals and/or pens, 
feed and/or manure storage areas, lagoons/sumps, canals, waterways, 
and public road rights of way. 

 
GEOLOGICAL- A report that discusses the physical and chemical data collected from 
HYDROLOGICAL soil samples and groundwater samples, and includes a study of depth  
(GEO-HYDRO) to groundwater, groundwater flow direction, groundwater quality and 
REPORT impacts to soil and groundwater due to extraction and recharge of 
 groundwater. 
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100 Pringle Avenue | Suite 600 | Walnut Creek, CA 94596 | (925) 930-7100 | Fax (925) 933-7090 
www.fehrandpeers.com 

MEMORANDUM 

 

Date: March 20, 2015 

To: Roberto Brady, Tulare County Association of Governments 

From: Mike Wallace and Patrick Gilster 

Subject: Revised Dairy Truck Volumes Analysis 

WC12-2954 

This memo serves as documentation for the analysis performed to estimate the truck trips 

associated with the dairies within Tulare County as requested by TCAG. The steps included in the 

analysis are trip generation, trip distribution, and route assignment for existing (2011, 2012, and 

2013) and four future (2023 and 2040) scenarios.  The revised analysis includes passenger vehicles 

generated by employees and truck trips from diary (gallons of milk) and feed activities. In addition 

to project only trips, background trips from the TCAG travel model are included. After refining the 

growth allocations and clarifying the 1.237 million growth cap is applied to total head (also known 

as total bovine animals) rather than animal units, resulting in the growth cap being reach in 2023 

with slightly under 2% growth, eliminating the need for further analysis in 2040.  Evaluating 

background and project traffic, the study locations were narrowed to those where projects 

contribute a substantial volume of employees or trucks. 

The scenarios presented in this memo include: 

• Existing Background: 2011, 2012, and 2013 

• Future Background: 2023 and 2040 

• Existing Project Only: 2011, 2012, and 2013 

• Future Project Only: 2013 1% growth, 2013 growth cap 1.237 million total bovine animals 

• Existing and Future with Project: existing and future background scenarios with project 

only added 

The analysis results presented below show the trip generation of employees increases from a low 

in 2013 of 6,900 to a high of 8,200 in 2023 with growth cap. A similar increase in truck trips is 

forecast from the low of 4,930 total truck trips in 2013 to a high of 6,038 trips in 2023 with growth 

cap.   
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The distribution of existing and expanded dairies throughout the county also result in the 

increased trips being dispersed. Roadways were evaluated for increase in passenger and truck 

trips, and those with the highest percentage of project contribution are reported in this memo.  

Roadways with the highest addition of project trips are near creameries and granaries since the 

routes to the multiple dairies overlap. Although the largest increase is along Road 80 since it used 

by both employees and trucks, the highest increase in truck traffic is to the south due to nearly 

20% of anticipated expansion occurring south of Avenue 56. 

BACKGROUND TRAFFIC 

The background traffic for existing and future conditions were obtained from the TCAG travel 

model, which forecasts passenger trips separate from truck trips.  For the purposes of this study, 

dairy trips were considered to be in addition to the background trips since the model was 

developed at a regional scale and does not specifically forecast dairy activity.  See Figure 1 for 

existing total daily trips and Figure 2 for total daily future background trips. A breakdown of 

background roadway volumes by passenger vehicles and trucks can be found in Table 1 and on 

Figure 4a. 

GROWTH ALLOCATION AND TRIP GENERATION 

To calculate the volume of dairy trucks utilizing major roadways throughout Tulare County, Fehr 

& Peers used data provided by TCAG and Tulare County to group dairy farms by their underlying 

Traffic Analysis Zone (TAZ). This process involved determining the existing location of diary and 

feedlot animals and the potential for future expansion, then determining the employee and truck 

trips associated with total head and cows in milk.  Assumptions on current and future dairy 

activity were provided by Tulare County1.  Countywide totals of milk and total head for each 

scenario are provided in Table 2A, with the resulting number of employee and truck trips in Table 

2B. 

The existing allocation of animal units and potential for expansion were provided by Tulare 

County and are summarized by TAZ in Table 3, with percentage allocation of total growth above 

existing shown on Figure 3.   

                                                      
1 Current and future dairy cow locations and trip generation assumptions provided by Tulare County 

Resource Management Agency. 
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After determining the allocation of animals associated with existing and expanded dairies, the 

trips associated with each dairy were calculated. The assumptions for converting animals and milk 

production to trucks are: 

• Truck generation 

o 1 Milk Truck per 5500 Gallons of Milk 

o 1 Feed Truck per  550 Head 

• Employee generation 

o 1 'Dairy Worker' per 2000 Gallons of Milk 

o 1 'Feed Worker' per 550 Head 

• An equal number of trucks would be inbound and outbound over the course of the day, 

and partially full trucks are allowed 

We were then able to aggregate the truck and employee trip generation for each dairy by TAZ.  

Tables 4a and 4b contain the number of cows and resulting employee and truck trips for each 

TAZ for existing and future scenarios, respectively. 

TRIP DISTRIBUTION  

The dairy trucks were then distributed to the major dairy buyers in and around Tulare County 

based on information provided by Tulare County Resource Management Agency. Based on the 

total amount of dairy farms that each buyer receives a supply from, trip distribution percentages 

were created. Similarly, the feed trucks were allocated to the granaries based on information 

provided by Tulare County Resource Management Agency.  The resulting trip distribution 

percentages are shown in Table 5 for both existing and future conditions. For dairies that do not 

currently exist, the distribution pattern for a nearby dairy was used.  Each figure shows the 

location of the creameries (green) and granaries (blue), representing the origin or destination of 

truck trips between the following: 

• Creameries (7) 

o CDI-N :California Dairies, In 

o HC :Hilmar Cheese (Hilmar) 

o DF :Dairy Farmers of Ameri 

o LEP :Leprino Foods (Lemoore 

o LOL-N :Land "O" Lakes (Tulare 
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o LOL-S :Land "O" Lakes (Hwy99  

o CDI-S :California Dairies, In 

 

• Granaries (2) 

o Gn: North granary (Goshen) 

o Gs: South granary (Pixley)  

Employee trips were assumed to come from a location east of SR 99 representing both Visalia and 

Tulare. 

TRIP ASSIGNMENT 

Trips were assigned to major arterials, major county roads, and state routes that would provide 

the most direct access between the diary and the milk buyer.  Future refinement into actual routes 

used could be made if desired and data are available. 

ROADWAY VOLUMES 

The combination of trip generation, distribution, and assignment resulted in project trips assigned 

to the roadways through Tulare County.  Roadway volumes for background (blue shade), project 

only (green shade), and with project (purple shade) for each of the scenarios can be found in 

Table 6, and on Figures 4a through 4c.   
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Background Only Average Daily Total Volumes
Figure 4a
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Figure 4c
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Auto Truck Total Auto Truck Total Auto Truck Total Auto Truck Total Auto Truck Total
8 Road 80 north of Riggin 20,111 6,707 26,818 20,219 6,854 27,073 20,318 6,563 26,881 21,295 8,584 29,879 22,156 10,690 32,846
9 Goshen east of Road 76 525 67 592 534 68 602 542 66 608 640 84 724 634 107 741
10 SR 198 west of Road 68 969 92 1,061 981 95 1,076 992 90 1,083 1,173 124 1,297 1,726 212 1,938
12 Avenue 280 west of SR 99 214 67 281 216 64 280 221 71 292 251 42 292 183 18 201
13 Road 68 south of Avenue 260 1,497 120 1,617 1,517 118 1,635 1,537 124 1,661 1,724 105 1,828 1,734 75 1,809
16 Inyo at Road 84 1,466 301 1,766 1,482 294 1,775 1,500 309 1,809 1,678 241 1,919 2,832 237 3,069
17 SR 137 at Oakmore 583 175 758 589 167 757 600 183 783 677 105 782 777 45 822
18 SR 99 north of Rankin 1,207 254 1,462 1,226 253 1,478 1,234 254 1,489 1,406 247 1,653 1,572 210 1,782
19 Avenue 184 east of SR 99 15,253 6,691 21,944 15,291 6,840 22,131 15,290 6,548 21,838 15,680 8,592 24,272 16,490 11,475 27,965
20 Avenue 184 west of SR 99 1,447 56 1,502 1,473 56 1,529 1,503 56 1,559 1,805 72 1,877 2,428 118 2,546
21 Avenue 152 west of SR 99 16,990 6,698 23,688 17,038 6,849 23,887 17,044 6,553 23,596 17,576 8,624 26,200 18,659 11,602 30,261
22 Avenue 152 east of SR 99 1,453 290 1,743 1,460 298 1,758 1,468 278 1,746 1,544 288 1,832 1,646 135 1,781
23 SR 43 north of Avenue 120 11,837 1,415 13,252 12,023 1,426 13,449 12,143 1,404 13,546 13,126 1,688 14,815 18,743 2,380 21,123
25 Avenue 144 east of SR 99 4,497 178 4,674 4,659 181 4,840 4,588 174 4,763 4,598 120 4,718 5,800 149 5,949
26 Avenue 120 west of SR 99 6,172 767 6,939 6,197 797 6,995 6,329 802 7,131 6,807 1,106 7,913 7,208 1,525 8,733
27 Avenue 120 east of SR 99 1,842 126 1,969 1,854 123 1,977 1,338 123 1,460 2,034 105 2,139 2,297 72 2,369
28 SR 99 north of Avenue 96 165 40 205 169 42 211 256 40 296 181 59 240 234 102 336
30 Avenue 96 east of SR 99 2,232 84 2,316 2,249 85 2,334 2,205 80 2,286 2,536 117 2,653 3,061 179 3,240
31 SR 99 north of Avenue 56 1,348 708 2,056 1,343 693 2,036 1,357 721 2,078 1,284 466 1,750 1,186 33 1,219
32 Avenue 56 west of SR 99 472 43 514 480 43 523 486 42 528 586 55 641 791 83 874
33 Road 152 south of Avenue 168 10,019 913 10,933 10,202 937 11,139 10,291 892 11,183 11,361 1,153 12,514 12,823 1,358 14,181

Table 1 - Background Conditions Daily Volumes

Roadway Description
2011 2012 2013 2023 No Project 2040 No Project



 

 
TABLE 2A EXISTING AND FUTURE TOTAL DAIRY ANIMALS 

 

 
Scenario Gallons of Milk Total Head 

 
Existing 2011 3,182,085 1,037,137 

 
Existing 2012 3,334,045 1,017,020 

 
Existing 2013 3,087,352 1,005,690 

 
2023, 1% growth 3,411,524 (324,172) 1,111,287 (105,597) 

 
2023, growth cap 3,797,447 (710,095) 1,237,000 (231,310) 

 
Note: values for future year are shown as Total (Growth) 

 

 
 

TABLE 2B EXISTING AND FUTURE DAILY PROJECT ONLY TRIPS 
 

 
Scenario Employee Trips Truck Trips 

 
Existing 2011 7,104 5,080 

 
Existing 2012 7,178 5,058 

 
Existing 2013 6,898 4,934 

 
2023, 1% growth 7,606 5,440 

 
2023, growth cap 8,456 6,038 



Project Zone TAZ Scenario_Dist
1 1763 1.3% 0.0%
2 1731 0.2% 0.6%
3 1761 4.5% 1.1%
4 1760 0.3% 0.0%
5 1768 0.9% 0.0%
6 1757 0.5% 1.2%
7 1778 2.4% 1.7%
8 1779 0.5% 0.8%
9 1772 0.5% 0.0%

10 1792 0.8% 0.0%
12 1793 0.3% 0.0%
13 1823 0.3% 0.0%
14 1688 0.6% 0.0%
15 1832 1.3% 0.0%
16 1840 1.6% 0.5%
17 1841 1.4% 0.0%
18 1379 0.1% 0.0%
19 1510 0.2% 0.0%
20 388 0.2% 0.0%
21 1866 1.8% 2.4%
22 1867 2.8% 2.6%
23 1895 0.3% 0.3%
24 1893 1.1% 1.2%
25 1868 0.4% 0.5%
26 1505 0.1% 1.7%
27 1876 0.1% 0.5%
28 1896 0.2% 0.7%
29 1149 0.2% 0.0%
30 1152 0.2% 0.0%
31 1873 0.3% 0.0%
32 1880 0.3% 0.3%
33 1874 0.9% 0.0%
34 1881 0.4% 0.3%
35 1875 0.9% 0.4%
36 1903 1.2% 2.1%
37 1931 0.4% 1.3%
38 1902 5.0% 2.0%
39 1900 0.7% 0.0%
40 1899 0.5% 0.0%
41 1769 2.5% 0.0%
42 1781 0.2% 0.0%
43 1098 0.0% 0.0%
44 1924 0.4% 1.0%
45 1897 0.3% 2.3%
46 1922 0.2% 0.3%
47 1923 3.2% 2.8%
48 1926 0.2% 0.0%
49 1927 1.3% 0.0%
50 1925 2.2% 1.9%
51 1929 1.4% 0.6%
52 1930 0.7% 0.5%
53 1932 1.1% 1.0%
54 1626 0.3% 0.0%
55 1928 0.4% 0.0%
56 1968 4.4% 2.9%
57 1970 1.8% 1.1%
58 1973 1.8% 0.6%
59 1969 7.2% 3.4%
60 1971 0.4% 4.2%
61 1967 5.4% 4.6%
62 1966 5.1% 2.7%
63 1965 1.6% 2.1%
64 1994 1.4% 2.6%
65 1991 9.0% 3.1%
66 1990 1.5% 6.3%
67 2005 4.2% 2.2%
68 1992 0.6% 0.9%
69 2013 0.7% 1.5%
70 1964 2.9% 2.4%
71 2009 0.4% 0.6%
72 2017 0.4% 0.0%
73 2020 0.6% 6.8%
74 1977 0.3% 0.0%
75 1404 0.2% 0.0%
76 2004 0.0% 19.2%

Table 3 - Existing and Expanded Allocation



Table 4a - Existing Trip Generation by Zone

Project Zone TAZ Gallons_11 Head_11 Emp_Trips_11 Milk_Trucks_11 Feed_Trucks_11 Total_Trucks_11 Gallons_12 Head_12 Emp_Trips_12 Milk_Trucks_12 Feed_Trucks_12 Total_Trucks_12 Gallons_13 Head_13 Emp_Trips_13 Milk_Trucks_13 Feed_Trucks_13 Total_Trucks_13
1 1763 40,168             13,092      90 16 48 64                        42,086        12,838        92 16 48 64                        38,972        12,695        88                    16                       48                        64                        
2 1731 5,836               1,902        14 4 8 12                        6,115          1,865          16 4 8 12                        5,662          1,845          14                    4                         8                          12                        
3 1761 144,516           47,102      318 54 172 226                      151,417      46,188        320 56 168 224                      140,214      45,674        310                  52                       168                      220                      
4 1760 9,940               3,240        22 4 12 16                        10,415        3,177          24 4 12 16                        9,645          3,142          22                    4                         12                        16                        
5 1768 27,215             8,870        62 10 34 44                        28,514        8,698          62 12 32 44                        26,404        8,601          60                    10                       32                        42                        
6 1757 16,778             5,468        38 8 20 28                        17,579        5,362          38 8 20 28                        16,278        5,303          38                    6                         20                        26                        
7 1778 77,440             25,240      170 30 92 122                      81,138        24,751        174 30 92 122                      75,135        24,475        166                  28                       90                        118                      
8 1779 17,364             5,660        40 8 22 30                        18,194        5,550          42 8 22 30                        16,847        5,488          38                    8                         20                        28                        
9 1772 14,433             4,704        34 6 18 24                        15,122        4,613          34 6 18 24                        14,003        4,561          34                    6                         18                        24                        

10 1792 25,438             8,291        58 10 32 42                        26,652        8,130          58 10 30 40                        24,680        8,039          56                    10                       30                        40                        
12 1793 10,897             3,552        26 4 14 18                        11,417        3,483          26 6 14 20                        10,572        3,444          26                    4                         14                        18                        
13 1823 8,903               2,902        22 4 12 16                        9,328          2,846          22 4 12 16                        8,638          2,814          22                    4                         12                        16                        
14 1688 20,070             6,542        46 8 24 32                        21,029        6,415          46 8 24 32                        19,473        6,343          44                    8                         24                        32                        
15 1832 40,520             13,207      92 16 50 66                        42,455        12,950        92 16 48 64                        39,313        12,806        88                    16                       48                        64                        
16 1840 50,181             16,355      112 20 60 80                        52,577        16,038        114 20 60 80                        48,687        15,859        108                  18                       58                        76                        
17 1841 43,569             14,200      96 16 52 68                        45,649        13,925        98 18 52 70                        42,272        13,770        96                    16                       52                        68                        
18 1379 2,075               676           8 2 4 6                          2,174          663             8 2 4 6                          2,013          656             8                      2                         4                          6                          
19 1510 5,899               1,923        14 4 8 12                        6,181          1,885          16 4 8 12                        5,724          1,864          14                    4                         8                          12                        
20 388 4,853               1,582        12 2 6 8                          5,085          1,551          12 2 6 8                          4,709          1,534          12                    2                         6                          8                          
21 1866 56,522             18,422      126 22 68 90                        59,221        18,065        126 22 66 88                        54,839        17,864        122                  20                       66                        86                        
22 1867 89,149             29,056      196 34 106 140                      93,406        28,493        198 34 104 138                      86,495        28,175        192                  32                       104                      136                      
23 1895 9,526               3,105        22 4 12 16                        9,980          3,044          22 4 12 16                        9,242          3,011          22                    4                         12                        16                        
24 1893 36,442             11,878      82 14 44 58                        38,183        11,647        84 14 44 58                        35,358        11,518        78                    14                       42                        56                        
25 1868 13,747             4,481        32 6 18 24                        14,404        4,394          32 6 16 22                        13,338        4,345          30                    6                         16                        22                        
26 1505 2,697               879           8 2 4 6                          2,826          862             8 2 4 6                          2,617          852             8                      2                         4                          6                          
27 1876 4,258               1,388        12 2 6 8                          4,461          1,361          12 2 6 8                          4,131          1,346          12                    2                         6                          8                          
28 1896 7,505               2,446        18 4 10 14                        7,863          2,399          18 4 10 14                        7,282          2,372          18                    4                         10                        14                        
29 1149 5,818               1,896        14 4 8 12                        6,096          1,860          16 4 8 12                        5,645          1,839          14                    4                         8                          12                        
30 1152 7,694               2,508        18 4 10 14                        8,062          2,459          20 4 10 14                        7,465          2,432          18                    4                         10                        14                        
31 1873 8,118               2,646        20 4 10 14                        8,506          2,595          20 4 10 14                        7,877          2,566          18                    4                         10                        14                        
32 1880 8,569               2,793        22 4 12 16                        8,979          2,739          20 4 10 14                        8,314          2,708          20                    4                         10                        14                        
33 1874 27,350             8,914        62 10 34 44                        28,656        8,741          62 12 32 44                        26,536        8,644          60                    10                       32                        42                        
34 1881 12,674             4,131        30 6 16 22                        13,279        4,051          30 6 16 22                        12,296        4,005          30                    6                         16                        22                        
35 1875 28,144             9,173        64 12 34 46                        29,488        8,995          64 12 34 46                        27,306        8,895          62                    10                       34                        44                        
36 1903 36,794             11,992      82 14 44 58                        38,551        11,760        84 16 44 60                        35,699        11,629        80                    14                       44                        58                        
37 1931 11,357             3,701        26 6 14 20                        11,899        3,630          26 6 14 20                        11,019        3,589          26                    6                         14                        20                        
38 1902 159,210           51,891      350 58 190 248                      166,813      50,885        354 62 186 248                      154,470      50,318        340                  58                       184                      242                      
39 1900 22,894             7,462        52 10 28 38                        23,987        7,317          52 10 28 38                        22,212        7,236          52                    10                       28                        38                        
40 1899 16,011             5,219        38 6 20 26                        16,776        5,117          38 8 20 28                        15,535        5,060          36                    6                         20                        26                        
41 1769 79,488             25,907      176 30 96 126                      83,284        25,405        178 32 94 126                      77,121        25,122        170                  30                       92                        122                      
42 1781 7,893               2,573        18 4 10 14                        8,270          2,523          20 4 10 14                        7,658          2,495          18                    4                         10                        14                        
43 1098 613                  200           4 2 2 4                          643             196             4 2 2 4                          595             194             4                      2                         2                          4                          
44 1924 14,270             4,651        34 6 18 24                        14,952        4,561          34 6 18 24                        13,845        4,510          32                    6                         18                        24                        
45 1897 8,569               2,793        22 4 12 16                        8,979          2,739          20 4 10 14                        8,314          2,708          20                    4                         10                        14                        
46 1922 7,433               2,423        18 4 10 14                        7,788          2,376          18 4 10 14                        7,212          2,349          18                    4                         10                        14                        
47 1923 102,075           33,269      226 38 122 160                      106,950      32,624        228 40 120 160                      99,036        32,261        218                  38                       118                      156                      
48 1926 6,116               1,993        16 4 8 12                        6,408          1,955          16 4 8 12                        5,934          1,933          14                    4                         8                          12                        
49 1927 42,387             13,815      96 16 52 68                        44,411        13,547        96 18 50 68                        41,125        13,396        92                    16                       50                        66                        
50 1925 69,096             22,521      152 26 82 108                      72,396        22,084        156 28 82 110                      67,039        21,838        148                  26                       80                        106                      
51 1929 44,281             14,433      100 18 54 72                        46,396        14,153        100 18 52 70                        42,963        13,995        96                    16                       52                        68                        
52 1930 22,271             7,259        52 10 28 38                        23,335        7,118          50 10 26 36                        21,608        7,039          48                    8                         26                        34                        
53 1932 36,488             11,892      82 14 44 58                        38,230        11,662        84 14 44 58                        35,401        11,532        78                    14                       42                        56                        
54 1626 10,022             3,266        24 4 12 16                        10,500        3,203          24 4 12 16                        9,723          3,167          22                    4                         12                        16                        
55 1928 12,764             4,160        30 6 16 22                        13,373        4,079          30 6 16 22                        12,384        4,034          30                    6                         16                        22                        
56 1968 139,275           45,394      306 52 166 218                      145,926      44,513        308 54 162 216                      135,129      44,018        298                  50                       162                      212                      
57 1970 56,603             18,449      126 22 68 90                        59,306        18,091        126 22 66 88                        54,918        17,889        122                  20                       66                        86                        
58 1973 57,406             18,710      128 22 70 92                        60,147        18,347        130 22 68 90                        55,697        18,143        122                  22                       66                        88                        
59 1969 228,135           74,356      502 84 272 356                      239,030      72,914        506 88 266 354                      221,343      72,102        486                  82                       264                      346                      
60 1971 11,294             3,681        26 6 14 20                        11,833        3,610          26 6 14 20                        10,957        3,569          26                    4                         14                        18                        
61 1967 173,372           56,507      380 64 206 270                      181,652      55,411        384 68 202 270                      168,211      54,794        370                  62                       200                      262                      
62 1966 161,068           52,497      354 60 192 252                      168,760      51,479        358 62 188 250                      156,273      50,905        344                  58                       186                      244                      
63 1965 51,335             16,732      114 20 62 82                        53,787        16,407        114 20 60 80                        49,807        16,224        110                  20                       60                        80                        
64 1994 43,776             14,268      96 16 52 68                        45,867        13,991        98 18 52 70                        42,473        13,835        96                    16                       52                        68                        
65 1991 287,904           93,837      630 106 342 448                      301,653      92,017        638 110 336 446                      279,333      90,991        612                  102                     332                      434                      
66 1990 48,846             15,920      108 18 58 76                        51,178        15,611        110 20 58 78                        47,391        15,438        106                  18                       58                        76                        
67 2005 133,989           43,671      294 50 160 210                      140,388      42,824        298 52 156 208                      130,000      42,347        286                  48                       154                      202                      
68 1992 17,788             5,798        40 8 22 30                        18,638        5,685          42 8 22 30                        17,259        5,622          40                    8                         22                        30                        
69 2013 22,641             7,379        52 10 28 38                        23,722        7,236          52 10 28 38                        21,967        7,156          50                    8                         28                        36                        
70 1964 93,497             30,473      206 34 112 146                      97,961        29,882        208 36 110 146                      90,713        29,549        200                  34                       108                      142                      
71 2009 12,475             4,066        30 6 16 22                        13,071        3,987          30 6 16 22                        12,104        3,943          30                    6                         16                        22                        
72 2017 13,170             4,292        30 6 16 22                        13,799        4,209          30 6 16 22                        12,778        4,162          30                    6                         16                        22                        
73 2020 20,458             6,668        48 8 26 34                        21,435        6,539          46 8 24 32                        19,849        6,466          44                    8                         24                        32                        
74 1977 9,300               3,031        22 4 12 16                        9,744          2,972          22 4 12 16                        9,023          2,939          22                    4                         12                        16                        
75 1404 5,412               1,764        14 2 8 10                        5,671          1,730          14 4 8 12                        5,251          1,711          14                    2                         8                          10                        
76 2004 -                  -            0 0 0 -                    -            -            0 0 0 -                      -            -            -                 -                    -                    -                    

Total 3,182,085        1,037,137 7,104               1,236                  3,844                   5,080                   3,334,045   1,017,020   7,178               1,288                  3,770                   5,058                   3,087,352   1,005,690   6,898               1,198                  3,736                   4,934                   

20132011 2012



Table 4b - Future Trip Generation by Zone

Project Zone TAZ Existing_Dist Scenario_Dist Gallons_231PHead_231P Emp_Trips_231PMilk_Trucks_231PFeed_Trucks_231PTotal_Trucks_231PGallons_23CaHead_23Cap Emp_Trips_232PMilk_Trucks_232PFeed_Trucks_232PTotal_Trucks_232P
1 1763 1.3% 0.0% 38,972        12,695      88                   16                      48                      64                      38,972        12,695        88                   16                      48                      64                      
2 1731 0.2% 0.6% 7,687          2,504        18                   4                        10                      14                      10,098        3,289          24                   4                        12                      16                      
3 1761 4.5% 1.1% 143,715      46,814      316                 54                      172                     226                     147,883      48,172        324                 54                      176                     230                     
4 1760 0.3% 0.0% 9,645          3,142        22                   4                        12                      16                      9,645          3,142          22                   4                        12                      16                      
5 1768 0.9% 0.0% 26,404        8,601        60                   10                      32                      42                      26,404        8,601          60                   10                      32                      42                      
6 1757 0.5% 1.2% 20,035        6,526        46                   8                        24                      32                      24,507        7,983          56                   10                      30                      40                      
7 1778 2.4% 1.7% 80,578        26,248      178                 30                      96                      126                     87,059        28,359        192                 32                      104                     136                     
8 1779 0.5% 0.8% 19,557        6,371        44                   8                        24                      32                      22,783        7,422          52                   10                      28                      38                      
9 1772 0.5% 0.0% 14,003        4,561        34                   6                        18                      24                      14,003        4,561          34                   6                        18                      24                      

10 1792 0.8% 0.0% 24,680        8,039        56                   10                      30                      40                      24,680        8,039          56                   10                      30                      40                      
12 1793 0.3% 0.0% 10,572        3,444        26                   4                        14                      18                      10,572        3,444          26                   4                        14                      18                      
13 1823 0.3% 0.0% 8,638          2,814        22                   4                        12                      16                      8,638          2,814          22                   4                        12                      16                      
14 1688 0.6% 0.0% 19,473        6,343        44                   8                        24                      32                      19,473        6,343          44                   8                        24                      32                      
15 1832 1.3% 0.0% 39,313        12,806      88                   16                      48                      64                      39,313        12,806        88                   16                      48                      64                      
16 1840 1.6% 0.5% 50,164        16,341      112                 20                      60                      80                      51,923        16,914        114                 20                      62                      82                      
17 1841 1.4% 0.0% 42,272        13,770      96                   16                      52                      68                      42,272        13,770        96                   16                      52                      68                      
18 1379 0.1% 0.0% 2,013          656           8                     2                        4                        6                        2,013          656             8                     2                        4                        6                        
19 1510 0.2% 0.0% 5,724          1,864        14                   4                        8                        12                      5,724          1,864          14                   4                        8                        12                      
20 388 0.2% 0.0% 4,709          1,534        12                   2                        6                        8                        4,709          1,534          12                   2                        6                        8                        
21 1866 1.8% 2.4% 62,683        20,419      140                 24                      76                      100                     72,021        23,460        160                 28                      86                      114                     
22 1867 2.8% 2.6% 95,014        30,950      210                 36                      114                     150                     105,156      34,254        232                 40                      126                     166                     
23 1895 0.3% 0.3% 10,175        3,314        26                   4                        14                      18                      11,285        3,676          26                   6                        14                      20                      
24 1893 1.1% 1.2% 39,341        12,815      88                   16                      48                      64                      44,083        14,360        100                 18                      54                      72                      
25 1868 0.4% 0.5% 14,982        4,880        34                   6                        18                      24                      16,940        5,518          40                   8                        22                      30                      
26 1505 0.1% 1.7% 8,091          2,636        20                   4                        10                      14                      14,608        4,758          34                   6                        18                      24                      
27 1876 0.1% 0.5% 5,688          1,853        14                   4                        8                        12                      7,542          2,457          18                   4                        10                      14                      
28 1896 0.2% 0.7% 9,541          3,108        22                   4                        12                      16                      12,231        3,984          30                   6                        16                      22                      
29 1149 0.2% 0.0% 5,645          1,839        14                   4                        8                        12                      5,645          1,839          14                   4                        8                        12                      
30 1152 0.2% 0.0% 7,465          2,432        18                   4                        10                      14                      7,465          2,432          18                   4                        10                      14                      
31 1873 0.3% 0.0% 7,877          2,566        18                   4                        10                      14                      7,877          2,566          18                   4                        10                      14                      
32 1880 0.3% 0.3% 9,443          3,076        22                   4                        12                      16                      10,788        3,514          26                   4                        14                      18                      
33 1874 0.9% 0.0% 26,536        8,644        60                   10                      32                      42                      26,536        8,644          60                   10                      32                      42                      
34 1881 0.4% 0.3% 13,333        4,343        30                   6                        16                      22                      14,567        4,745          34                   6                        18                      24                      
35 1875 0.9% 0.4% 28,486        9,279        64                   12                      34                      46                      29,890        9,737          66                   12                      36                      48                      
36 1903 1.2% 2.1% 42,497        13,843      96                   16                      52                      68                      50,591        16,480        112                 20                      60                      80                      
37 1931 0.4% 1.3% 15,249        4,967        36                   6                        20                      26                      20,286        6,608          48                   8                        26                      34                      
38 1902 5.0% 2.0% 160,880      52,406      354                 60                      192                     252                     168,510      54,891        370                 62                      200                     262                     
39 1900 0.7% 0.0% 22,212        7,236        52                   10                      28                      38                      22,212        7,236          52                   10                      28                      38                      
40 1899 0.5% 0.0% 15,535        5,060        36                   6                        20                      26                      15,535        5,060          36                   6                        20                      26                      
41 1769 2.5% 0.0% 77,121        25,122      170                 30                      92                      122                     77,121        25,122        170                 30                      92                      122                     
42 1781 0.2% 0.0% 7,658          2,495        18                   4                        10                      14                      7,658          2,495          18                   4                        10                      14                      
43 1098 0.0% 0.0% 595             194           4                     2                        2                        4                        595             194             4                     2                        2                        4                        
44 1924 0.4% 1.0% 17,187        5,599        40                   8                        22                      30                      21,166        6,895          48                   8                        26                      34                      
45 1897 0.3% 2.3% 15,743        5,128        36                   6                        20                      26                      24,586        8,009          56                   10                      30                      40                      
46 1922 0.2% 0.3% 8,315          2,708        20                   4                        10                      14                      9,628          3,136          22                   4                        12                      16                      
47 1923 3.2% 2.8% 107,984      35,175      236                 40                      128                     168                     118,637      38,645        262                 44                      142                     186                     
48 1926 0.2% 0.0% 5,934          1,933        14                   4                        8                        12                      5,934          1,933          14                   4                        8                        12                      
49 1927 1.3% 0.0% 41,125        13,396      92                   16                      50                      66                      41,125        13,396        92                   16                      50                      66                      
50 1925 2.2% 1.9% 73,255        23,863      162                 28                      88                      116                     80,656        26,273        178                 30                      96                      126                     
51 1929 1.4% 0.6% 45,033        14,669      100                 18                      54                      72                      47,497        15,472        106                 18                      58                      76                      
52 1930 0.7% 0.5% 23,317        7,595        52                   10                      28                      38                      25,351        8,258          58                   10                      32                      42                      
53 1932 1.1% 1.0% 38,781        12,633      86                   16                      46                      62                      42,804        13,943        96                   16                      52                      68                      
54 1626 0.3% 0.0% 9,723          3,167        22                   4                        12                      16                      9,723          3,167          22                   4                        12                      16                      
55 1928 0.4% 0.0% 12,384        4,034        30                   6                        16                      22                      12,384        4,034          30                   6                        16                      22                      
56 1968 4.4% 2.9% 144,368      47,027      318                 54                      172                     226                     155,368      50,610        342                 58                      186                     244                     
57 1970 1.8% 1.1% 58,523        19,063      130                 22                      70                      92                      62,814        20,461        140                 24                      76                      100                     
58 1973 1.8% 0.6% 57,532        18,741      128                 22                      70                      92                      59,718        19,453        132                 22                      72                      94                      
59 1969 7.2% 3.4% 232,352      75,688      510                 86                      276                     362                     245,458      79,957        538                 90                      292                     382                     
60 1971 0.4% 4.2% 24,669        8,036        56                   10                      30                      40                      40,993        13,353        92                   16                      50                      66                      
61 1967 5.4% 4.6% 183,264      59,697      402                 68                      218                     286                     201,185      65,535        442                 74                      240                     314                     
62 1966 5.1% 2.7% 165,138      53,793      362                 62                      196                     258                     175,692      57,231        386                 64                      210                     274                     
63 1965 1.6% 2.1% 56,569        18,427      126                 22                      68                      90                      64,619        21,049        144                 24                      78                      102                     
64 1994 1.4% 2.6% 50,967        16,602      114                 20                      62                      82                      61,079        19,896        136                 24                      74                      98                      
65 1991 9.0% 3.1% 289,395      94,269      634                 106                    344                     450                     301,372      98,171        660                 110                    358                     468                     
66 1990 1.5% 6.3% 67,693        22,051      150                 26                      82                      108                     91,863        29,924        202                 34                      110                     144                     
67 2005 4.2% 2.2% 137,095      44,658      302                 50                      164                     214                     145,541      47,409        320                 54                      174                     228                     
68 1992 0.6% 0.9% 20,254        6,598        46                   8                        24                      32                      23,820        7,759          54                   10                      30                      40                      
69 2013 0.7% 1.5% 26,747        8,713        60                   10                      32                      42                      32,437        10,566        74                   12                      40                      52                      
70 1964 2.9% 2.4% 98,594        32,116      218                 36                      118                     154                     107,976      35,173        236                 40                      128                     168                     
71 2009 0.4% 0.6% 13,995        4,559        32                   6                        18                      24                      16,247        5,292          38                   6                        20                      26                      
72 2017 0.4% 0.0% 12,778        4,162        30                   6                        16                      22                      12,778        4,162          30                   6                        16                      22                      
73 2020 0.6% 6.8% 42,001        13,681      94                   16                      50                      66                      68,372        22,272        152                 26                      82                      108                     
74 1977 0.3% 0.0% 9,023          2,939        22                   4                        12                      16                      9,023          2,939          22                   4                        12                      16                      
75 1404 0.2% 0.0% 5,251          1,711        14                   2                        8                        10                      5,251          1,711          14                   2                        8                        10                      
76 2004 0.0% 19.2% 62,333        20,305      138                 24                      74                      98                      136,540      44,477        300                 50                      162                     212                     

Total 3,411,524   1,111,287  7,606              1,322                 4,118                  5,440                  3,797,447   1,237,000   8,456              1,454                 4,584                  6,038                  

2023 Cap2023 1%



Table 5 - Existing and Future Trip Distribution by TAZ

99 N CDI Visalia CDI Tipton 198 W LOL Tulare LOLKraft G, Goshen G, Pixley

Project Zone TAZ HC CDIn CDIs DF, LEP LOLn LOLs GN GS
1 1763 0% 52% 0% 0% 48% 0% 100% 0%
2 1731 0% 59% 0% 0% 41% 0% 100% 0%
3 1761 0% 85% 0% 0% 15% 0% 100% 0%
4 1760 0% 100% 0% 0% 0% 0% 100% 0%
5 1768 0% 0% 0% 0% 100% 0% 100% 0%
6 1757 0% 100% 0% 0% 0% 0% 100% 0%
7 1778 0% 84% 0% 0% 16% 0% 100% 0%
8 1779 0% 61% 0% 0% 39% 0% 100% 0%
9 1772 0% 100% 0% 0% 0% 0% 100% 0%

10 1792 0% 100% 0% 0% 0% 0% 100% 0%
12 1793 0% 100% 0% 0% 0% 0% 100% 0%
13 1823 0% 100% 0% 0% 0% 0% 100% 0%
14 1688 0% 59% 0% 0% 41% 0% 100% 0%
15 1832 0% 15% 0% 60% 25% 0% 100% 0%
16 1840 0% 92% 0% 8% 0% 0% 100% 0%
17 1841 0% 81% 0% 0% 19% 0% 100% 0%
18 1379 0% 100% 0% 0% 0% 0% 100% 0%
19 1510 0% 0% 0% 0% 100% 0% 100% 0%
20 388 0% 100% 0% 0% 0% 0% 100% 0%
21 1866 0% 0% 0% 0% 100% 0% 100% 0%
22 1867 0% 32% 0% 0% 68% 0% 100% 0%
23 1895 0% 0% 0% 0% 100% 0% 100% 0%
24 1893 0% 0% 0% 0% 100% 0% 100% 0%
25 1868 0% 0% 0% 100% 0% 0% 100% 0%
26 1505 0% 0% 0% 100% 0% 0% 100% 0%
27 1876 0% 0% 0% 0% 100% 0% 100% 0%
28 1896 0% 0% 0% 55% 45% 0% 100% 0%
29 1149 0% 0% 0% 0% 100% 0% 100% 0%
30 1152 0% 0% 0% 0% 100% 0% 100% 0%
31 1873 0% 0% 0% 100% 0% 0% 100% 0%
32 1880 0% 0% 0% 0% 100% 0% 100% 0%
33 1874 0% 89% 0% 3% 8% 0% 100% 0%
34 1881 0% 100% 0% 0% 0% 0% 100% 0%
35 1875 69% 19% 0% 0% 13% 0% 100% 0%
36 1903 0% 26% 0% 0% 74% 0% 100% 0%
37 1931 0% 0% 61% 0% 0% 39% 0% 100%
38 1902 0% 74% 0% 0% 15% 11% 37% 63%
39 1900 0% 0% 0% 10% 90% 0% 100% 0%
40 1899 0% 100% 0% 0% 0% 0% 100% 0%
41 1769 0% 100% 0% 0% 0% 0% 100% 0%
42 1781 0% 41% 0% 0% 59% 0% 100% 0%
43 1098 0% 0% 0% 0% 100% 0% 100% 0%
44 1924 0% 0% 0% 0% 0% 100% 0% 100%
45 1897 0% 0% 0% 0% 100% 0% 100% 0%
46 1922 0% 0% 0% 0% 100% 0% 0% 100%
47 1923 0% 0% 38% 0% 0% 62% 0% 100%
48 1926 0% 0% 0% 0% 0% 100% 0% 100%
49 1927 0% 0% 0% 0% 0% 100% 0% 100%
50 1925 0% 0% 76% 0% 0% 24% 0% 100%
51 1929 0% 0% 24% 44% 0% 32% 0% 100%
52 1930 0% 0% 0% 0% 0% 100% 0% 100%
53 1932 0% 0% 72% 28% 0% 0% 0% 100%
54 1626 0% 0% 100% 0% 0% 0% 0% 100%
55 1928 0% 0% 0% 0% 0% 100% 0% 100%
56 1968 0% 0% 20% 29% 0% 51% 0% 100%
57 1970 0% 0% 22% 0% 0% 78% 0% 100%
58 1973 0% 0% 22% 0% 0% 78% 0% 100%
59 1969 0% 0% 67% 0% 0% 33% 0% 100%
60 1971 0% 0% 0% 0% 0% 100% 0% 100%
61 1967 0% 0% 78% 10% 0% 12% 0% 100%
62 1966 0% 0% 29% 10% 0% 61% 0% 100%
63 1965 0% 0% 100% 0% 0% 0% 0% 100%
64 1994 0% 0% 100% 0% 0% 0% 0% 100%
65 1991 0% 0% 24% 54% 0% 22% 0% 100%
66 1990 0% 0% 100% 0% 0% 0% 0% 100%
67 2005 0% 0% 100% 0% 0% 0% 0% 100%
68 1992 37% 0% 32% 0% 0% 30% 0% 100%
69 2013 0% 0% 100% 0% 0% 0% 0% 100%
70 1964 0% 0% 56% 44% 0% 0% 0% 100%
71 2009 0% 0% 100% 0% 0% 0% 0% 100%
72 2017 0% 0% 100% 0% 0% 0% 0% 100%
73 2020 0% 0% 100% 0% 0% 0% 0% 100%
74 1977 0% 0% 0% 0% 0% 100% 0% 100%
75 1404 0% 100% 0% 0% 0% 0% 100% 0%
76 2004 0% 0% 100% 0% 0% 0% 0% 100%



Table 6 - Roadway Volumes

Roadway Type 2011 Background 2012 Background 2013 Background 2023 Background 2011 Project Only 2012 Project Only 2013 Project Only
2023 1% Project 
Only

2023 Cap Project 
Only 2011 with Project 2012 with Project 2013 with Project

2023 1% with 
Project

2023 Cap with 
Project

Auto 20,111 20,219 20,318 21,295 3,492 3,458 3,402 4,692 5,306 23,603 23,677 23,720 25,987 26,601
Truck 6,707 6,854 6,563 8,584 480 478 472 746 806 7,187 7,332 7,035 9,330 9,390
Auto 525 534 542 640 570 564 556 725 786 1,095 1,098 1,098 1,365 1,426
Truck 67 68 66 84 74 74 74 114 124 141 142 140 198 208
Auto 969 981 992 1,173 350 340 338 461 516 1,319 1,321 1,330 1,634 1,689
Truck 92 95 90 124 218 218 210 344 378 310 313 300 468 502
Auto 214 216 221 251 287 284 284 368 398 501 500 505 619 649
Truck 67 64 71 42 58 58 58 90 96 125 122 129 132 138
Auto 1,497 1,517 1,537 1,724 248 246 244 320 352 1,745 1,763 1,781 2,044 2,076
Truck 120 118 124 105 146 142 142 226 244 266 260 266 331 349
Auto 1,466 1,482 1,500 1,678 695 420 416 536 578 2,161 1,902 1,916 2,214 2,256
Truck 301 294 309 241 324 324 316 502 542 625 618 625 743 783
Auto 583 589 600 677 510 506 504 640 678 1,093 1,095 1,104 1,317 1,355
Truck 175 167 183 105 1,052 1,048 1,026 1,774 2,068 1,227 1,215 1,209 1,879 2,173
Auto 1,207 1,226 1,234 1,406 80 78 78 122 140 1,287 1,304 1,312 1,528 1,546
Truck 254 253 254 247 188 186 184 330 400 442 439 438 577 647
Auto 15,253 15,291 15,290 15,680 406 406 374 680 945 15,659 15,697 15,664 16,360 16,625
Truck 6,691 6,840 6,548 8,592 218 218 210 448 610 6,909 7,058 6,758 9,040 9,202
Auto 1,447 1,473 1,503 1,805 106 106 104 188 260 1,553 1,579 1,607 1,993 2,065
Truck 56 56 56 72 24 24 22 54 80 80 80 78 126 152
Auto 16,990 17,038 17,044 17,576 320 320 286 506 694 17,310 17,358 17,330 18,082 18,270
Truck 6,698 6,849 6,553 8,624 174 172 168 362 490 6,872 7,021 6,721 8,986 9,114
Auto 1,453 1,460 1,468 1,544 264 264 262 338 370 1,717 1,724 1,730 1,882 1,914
Truck 290 298 278 288 158 158 152 238 254 448 456 430 526 542
Auto 11,837 12,023 12,143 13,126 334 332 324 416 454 12,171 12,355 12,467 13,542 13,580
Truck 1,415 1,426 1,404 1,688 374 370 352 549 568 1,789 1,796 1,756 2,237 2,256
Auto 4,497 4,659 4,588 4,659 86 86 84 110 120 4,583 4,745 4,672 4,769 4,779
Truck 178 181 174 181 360 356 346 538 558 538 537 520 719 739
Auto 6,172 6,197 6,329 6,807 30 30 28 36 40 6,202 6,227 6,357 6,843 6,847
Truck 767 797 802 1,106 180 180 176 298 288 947 977 978 1,404 1,394
Auto 1,842 1,854 1,838 2,034 282 280 274 348 386 2,124 2,134 2,112 2,382 2,420
Truck 126 123 123 123 120 116 112 184 204 246 239 235 307 327
Auto 165 169 256 256 104 102 102 148 170 269 271 358 404 426
Truck 40 42 40 59 100 98 98 168 200 140 140 138 227 259
Auto 2,232 2,249 2,205 2,536 114 114 112 170 216 2,346 2,363 2,317 2,706 2,752
Truck 84 85 80 117 132 132 130 216 248 216 217 210 333 365
Auto 1,348 1,343 1,357 1,348 88 88 86 150 208 1,436 1,431 1,443 1,498 1,556
Truck 708 693 721 708 78 76 74 122 132 786 769 795 830 840
Auto 472 480 486 586 254 252 250 348 392 726 732 736 934 978
Truck 43 43 42 55 56 56 55 92 102 99 99 97 147 157
Auto 10,019 10,202 10,291 11,361 462 462 358 628 702 10,481 10,664 10,649 11,989 12,063
Truck 913 937 892 1,153 246 244 238 380 402 1,159 1,181 1,130 1,533 1,555
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TULARE COUNTY DAIRY AND FEEDLOT HERD PROJECTION – NUTRIENT 
CONSTRAINED BUILDOUT 
 
Introduction 
 
The maximum County herd capacity will be calculated on the basis of the County’s total 
cropland nitrogen (N) requirements in 2009 adjusted by the use in the County of commercial 
fertilizer and other confined animal and biosolids sources.  The capacity will then be confirmed 
by calculating the maximum acreage of manure-use affected cropland against allowable salt 
deposition per acre. 
 
Summary 
 
 Table A on the following page estimates total nitrogen requirements for County crops except 

vegetables in 2009 as 77,955 tons. 
 
 Table B estimates total nitrogen requirements in 2009 for non-producing cropland (young 

trees and vines, not yet in production) as 811 tons. 
 
 Table C details the total Tulare County usage in 2009 of commercial fertilizer, and its 

nitrogen contribution, 21,697 tons (of which (21,697/1.4) 15,498 is available to crops. 
 
 Table D details the total County nitrogen contribution from other confined animals and from 

biosolids, 2,548 tons of which (2,548/1.4) 1,820 tons is available to crops. 
 
 The remaining nitrogen requirement is thus (77,955 + 811 – 15,498 – 1,820), 61,448 tons. 
 
 The nitrogen limitation on maximum usage of dairy manure on cropland in the County is 

thus calculable as 62,089 tons x the Regional Water Quality Control Board’s (RWQCB’s) 
maximum application rate of 1.65 x nitrogen demand, 1.65 x 61,448, 101,388 tons.  

 
 Based on the maximum herd size allowed by all existing permits (647,000 mature cows), the 

manure nitrogen output would be 86,555 tons, approximately 85% of the calculated available 
nitrogen capacity.   

 
 Salts application rates from this increased herd size, 1,075 pounds per acre, would not exceed 

the RWQCB recommended single-crop rate of 2,000 pounds per double-cropped acre from 
manure.  Much of this manure is transferred to farm land that is not associated with bovine 
facilities, reducing this conservative estimated loading rate substantially. 

 
 The maximum existing mature-cow defined dairy herd size may thus be increased by 

110,875 mature cows plus support stock utilizing existing farmed acreage only in the County. 
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 Based on the maximum herd size allowed by all existing permits (647,000 mature cows), the 
manure nitrogen output would be 86,555 tons, approximately 85% of the calculated available 
nitrogen capacity. 
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Table A 
Crop Nitrogen Required, Tulare County 

 Acres Under 
Production(a) 

Nitrogen 
Requirement per 
Year, per Acre(b)  

Total  
Nitrogen Requirement, 

All Crops, Pounds 

All Crops, 
Tons 

Irrigated Field Crops     
Alfalfa 103,000 55* 5,660,000   
Barley – Grain 1,070 140 150,000   
Beans – Dry 5,420 161 870,000   
Corn - Grain 13,900 226 3,140,000   
Corn – Silage 162,000 236 38,230,000   
Cotton 11,200 164 1,840,000   
Pasture – Irrigated 93,000 210 19,530,000   
Silage – Small Grain 125,000 160 20,000,000   
Sorghum Grain 13,100 236 3,090,000   
Sudan Grass 6,140 239 1,470,000   
Wheat Grain 47,000 160 7,520,000   
Miscellaneous 32,300 180** 5,810,000   

Subtotal 613,130  107,310,000 53,655 
Vegetable Crops     
Broccoli 742 66 50,000   
Cucumbers 584 66 40,000   
Sweet Corn 676 236 160,000   
Miscellaneous 5,975 120** 720,000   

Subtotal 7,977  970,000 485  
Fruit/Nut Crops     
Almonds 25,500 186 4,740,000   
Apples 90 76 7,000  
Apricots 301 67 20,000   
Avocados 236 76 18,000  
Blueberries 1,020 78 80,000   
Cherries 1,510 79 120,000   
Figs 15 70 1,000  
Grapes 54,300 111 6,030,000   
Grapefruit 1,310 252 330,000   
Kiwifruit 1,840 120 220,000   
Lemons 4,070 252 1,030,000   
Nectarines 11,800 70 830,000   
Olives 12,500 70 880,000   
Oranges 91,700 252 23,110,000   
Peaches 13,370 81 1,080,000   
Pears 246 71 20,000   
Pecans 636 142 90,000   
Persimmons 815 74 60,000   
Pistachio Nuts 17,600 117 2,060,000   
Plums 12,400 76 940,000   
Pomegranates 2,640 65 170,000   
Prunes 3,550 67 240,000   
Quince 142 70 10,000   
Tangerines 9,960 252 2,510,000   
Walnuts 27,700 136 3,770,000   
Miscellaneous 1,383 150** 207,000   

Subtotal 296,624  48,600,000 24,300  
Total 917,731  156,800,000 78,400  

aTulare County Annual Crop and Livestock Report, 2009 
bWestern Fertilizer Handbook, Eighth Edition, 1995 (- atmospheric nitrogen, 14 pounds per acre), except as noted 

*Estimated from similar crops or from known commercial fertilizer usage 
**Average of listed crops 
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Table B 
Nitrogen Required – Non-Bearing Fruit and Nut Crops 

 
Crop Non-Bearing 

Acreage(a) 
Applied Nitrogen 
Requirement Per 
Year, Per Acre(b) 

Total Nitrogen 
Requirement All 
Crops, Pounds  

All Crops, Tons 

Almonds 1,650 93 153,000  
Apples 0 - -  
Apricots 22 33 1,000  
Avocados 0 - -  
Blueberries 321 39 12,000  
Cherries 492 40 20,000  
Figs 1,878 55 103,000  
Grapes 0 - -  
Grapefruit 502 126 63,000  
Kiwifruit 0 - -  
Lemons 719 126 90,000  
Nectarines 209 35 7,000  
Olives 210 35 7,000  
Oranges 1,901 126 240,000  
Peaches 547 40 22,000  
Pears 0 - -  
Pecans 108 71 8,000  
Persimmons 38 37 1,000  
Pistachio Nuts 10,400 58 603,000  
Plums 164 38 6,000  
Pomegranates 1,010 32 32,000  
Prunes 355 38 13,000  
Quince 0 - -  
Tangerines 1,600 35 56,000  
Walnuts 1,430 126 180,000  
Miscellaneous 55 68 4,000  
Total 23,611  1,621,000 811 
aTulare County Annual Crop and Livestock Report, 2009 
bWestern Fertilizer Handbook, Eighth Edition, 1995 (- atmospheric nitrogen, 14 pounds per acre), except as noted 
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Nitrogen Sources 
 

Table C 
Nitrogen from ACFs other than Dairies in Tulare County 

 
Other Confined Animals Number of 

Animalsa
Nitrogen (lbs) 
per finished 

animal
 

b

Time taken to 
finish animal 

(days)b  

Nitrogen 
tons per 

yearc

Turkey – male 
 

334,500 1.21 133 555 
Turkey – female 334,500 0.57 105 331 
Swine – Grow/Finish 91,500 10.36 120 1,441 
Total Nitrogen    2,328 
 
Additional nitrogen from biosolids (City of Porterville only; all other biosolids disposed of out-of-County)  
11,000 tons/year x .02% N = 220 tons 
 
Note:  Excrement from turkeys housed in foothill areas is probably not an N contributor to Valley cropland. 
 

Table D 
Annual Nitrogen from Fertilizer Use in Tulare County 

 
Fertilizer Amount Utilized in 

Tulare County (tons)d
Total % 

Nitrogen e
Nitrogen Applied to 

fields (tons)  
Ammonium nitrate 1,341 34 456 
Ammonium sulphate 3,087 21 648 
Anhydrous ammonia 4,197 82 3,442 
Calcium ammonium nitrate 3,740 17 636 
Calcium nitrate 1,135 16 182 
Nitrogen solutions 32,225 32 10,312 
Potassium nitrate 1,090 26 283 
Urea  3,659 46 1,683 
Other commercial nitrogen fertilizers 15,019 27* 4,055 
Total 65,493  21,697 

 
The California Department of Food and Agriculture's Fertilizing Materials Inspection Program is 
responsible for regulating fertilizers in the State of California.  Approximately 90 percent of 
fertilizer distribution reported within the State is for agricultural farm use.  The Western 
Fertilizer Handbook provides the nitrogen content for the various fertilizer types.  As shown in 
Table B, approximately 21,697 tons of nitrogen from fertilizer is applied to cropland annually in 
the County. 
 
*Average nitrogen content of all listed fertilizers except anhydrous ammonia. 

                                                 
a Tulare County Annual Crop and Livestock Report, 2009 
b ASAE, 2005 
c Column D = [A x B x 365/C]/2,000/2  Takes into account 50% unavoidable losses of nitrogen 
d California Department of Food and Agriculture, July 2008 – June 2009 
e Western Fertilizer Handbook, 2002 
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Nitrogen Limitations 
 
Commercial fertilizers are used, in part, on irrigated field crops which have an estimated annual 
nitrogen demand, Table A, of 53,655 tons.  Manures are used, in part, on some fruit and nut crops, 
with an estimated, Table A, nitrogen demand of 24,300 tons.  Manure is not used (unless 
composted) on vegetable crops, with a Table A estimated 480 ton demand.  The total nitrogen 
demand of irrigated field crops and of fruit and nut crops is 53,655 tons plus 24,300 tons; 77,955 
tons.  The total nitrogen demand of non-producing cropland (Table B) (young trees and vines not 
yet in production) is 811 tons. 
 
As a guide to manure usage, the Regional Water Quality Control Board suggests that manure 
application not exceed 1.4 times estimated crop nitrogen demand (usage), 1.65 times with 
individual dairy proof of sustainability.  Utilizing the lower application rate for calculating the 
impact of commercial fertilizer usage on satisfaction of crop nitrogen demand (Table D), that 
impact will be 21,697 tons/1.4, 15,498 tons.  Similarly, the nitrogen demand satisfaction by 
residuals from other animal confinement facilities and biosolids (Table C) will be 2,548 tons/1.4, 
1,820 tons.  The remaining crop nitrogen demand by all County crops other than vegetables is thus 
(77,955 + 811 – 15,498 – 1,820), 61,448 tons. 
 
The nitrogen limitation on maximum usage of dairy manure on cropland in the County is thus 
calculable as 61,448 tons x 1.65, 101,388 tons. 
 
Allowable Salt Deposition 
 
If it is conservatively estimated that 25 percent of the commercial fertilizers-derived nitrogen and 
other-animal derived nitrogen utilized in the County is used on field crops, the necessary 
remaining usage area by field crops of dairy herd manures would be [53,655 – (0.25 x 15,498 + 
0.25 x 1,820)/53,655] x 613,130/1.4, 402,688 acres. 
 
Similarly, the fruit and nut cropland to be utilized, in part, for manure satisfaction of crop 
requirements would be:  [24,300 – (0.75 x 15,498 + 0.75 x 1,820)/24,300] x 296,624/1.4, 107,349 
acres. 
 
Thus, conservatively assuming single-cropping on all land, the total acreage upon which manure 
would be applied would be (402,688+ 1007,349), 510,037 acres. 
 
With the Regional Water Quality Control Board’s suggested dairy manure maximum salt loading 
per year of 2,000 pounds per single-cropped acre (as compared to 3,000 pounds per double-
cropped acre), the total salt capacity for manure used in the County is:  (559,488  x 2,000)/2,000 = 
559,488 tons. 
 
Salt Produced by Dairy Herds 
 
The maximum herd of 647,000 mature cows plus associated support stock would produce an 
estimated 300,824 tons of non-nutrient salts. 
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Salt Constraints on Dairy Herd Growth 
 
The salt loading capacity of 559,488 tons/year should easily accommodate the 300,824 tons/year 
of salt produced by the proposed county-wide herd at an average loading rate of approximately 
1,075 lb/ac. 
 
Conclusion 
 
Therefore, the maximum project herd is not limited by salt loading. 
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Existing Tulare County  
Animal Confinement Facilities Plan, 2000 

  



































































































Appendix L 
 

The Economic Value of a Dairy in  
Tulare County in 2013 and 2023 

  











































Appendix M 
 

General Order No. R5-2013-0122 
 

















































































































































































































































































































































Appendix N 
 

Dairies and Feedlots in Tulare County 
 



Tulare County Dairies 

1. Franco & Sons Dairy #1 

2. Airoso Dairy 

3. Four Star Dairy #3 

4. Fernjo #2 

5. Ankeridge Dairy 

6. Homeview Dairy 

7. Atsma Dairy 

8. G & P Dairy 

9. Alves Dairy 

10. Jim Bakker Dairy 

11. Bakker Dairy 

12. T-Bar Dairy 

13. F & L Barcellos Dairy 

14. Green Oak Dairy 

15. B & D Dairy 

16. Brasil’s Udder Dairy 

17. Poplar Lane Dairy 

18. Frano and Son’s Dairy #2 

19. Henry A. Garcia Dairy 

20. Shady Oaks 

21. RainiMade Dairy 

22. Milk River Dairy 

23. Boertje & Son Dairy 

24. Watte Brothers Dairy 

25. A & L Dairy 

26. Borba Dairy #1 & #2 

27. Alvin Souza Dairy #6 

28. MJB Dairy 

29. Borges Dairy 

30. Bos Farms Dairy 

31. Bosma Milk company 

32. Meadow Lake West Dairy 

33. Rancho Sierra Vista 

34. Elbow Creek Dairy 

35. Brasil & Sons Dairy 

36. Macedo Brothers Dairy 

37. Little Rock Too 

38. Bluegrass 

39. Brower Dairy #1 

40. Triple V Dairy 

41.  M & L Dairy 

42. Cardoze Dairy 

43. FM Ranch #3 

44. Cardoza Dairy 

45. Sunnyvale Dairy 

46. L & L Morais Dairy 

47. Codorniz Dairy 

48. Coito & Sons Dairy 

49. Oscar Sevilla 

50. Brasil Dairy (Edwin) 

51. Curti Family Inc. 

52. Curtimade Dairy Inc. 

53. Oakbend Dairy 

54. SBS Ag Dairy 

55. Holstein Lane 

56. DeBoer Dairy 

57. Aukeman Farms 

58. Jer-Z-Boyz Ranch 

59. DeGroot Dairy #2 

60. Sierra View Dairy 

61. DeGroot Dairy 

62. Louie DeGroot Dairy 

63. Milky Way Dairy 

64. Shirk Dairy 

65. Chris DeJong Dairy 

66. DeJong Dairy Farms Inc. 

67. Tom DeJong Dairy 

68. Della & Sons Dairy 

69. Delta View Farms 

70. Lopes Dairy 

71. L & L Dairy 

72. Henry Brower Dairy 

73. Dragt Dairy 

74. Homestead Dairy  

75. Milk Maid Dairy 

76. Harmony Farms 

77. Lou-mar Dairy 

78. DLA Dairy 

79. F & F Dairy 

80. Caldwell Dairy Farms LLC 

81. Simoes Bros. Dairy #4 

82. Five Star Dairy 

83. Faria Farms Inc. 

84. Faria Sons Dairy 

85. Fernjo #1 

86. Heritage Dairy 

87. Simoes & Ribeiro Dairy 

88. N2 Dairy 

89. Fernjo Dairy #3 

90. FM Ranch #2 

91. Friesian Dairy #2 

92. Galhano Dairy 



Tulare County Dairies 

93. Alvin Souza Dairy #9 

94. Henry Garcia Dairy 

95. SBS Ag Heifers 

96. HD Ranch 

97. Lerda Farms 

98. FL Dairy 

99. Sun Valley Dairy 

100. Sunrise Dairy 

101. Griffioen Dairy 

102. COS Dairy 

103. Hamstra Dairy #2 

104. Verhoeven, Ron Family Dairy 

105. Parreira & RBH Farms 

106. Avenue 128 Dairy 

107. Hettinga Famrs 

108. HighStreet Dairy 

109. Triple H Dairy 

110. Vida Boa Dairy #1 

111. Hoffman Dairies 

112. John Jocobi Dairy 

113. DJ Dairy LLC 

114. Jongsma Dairy (Chris) 

115. Jongsma Dairy (James & John) 

116. Jongsma Dairy 

117. Tony & Julie Jorge Dairy 

118. J & A Dairy 

119. Kampen & Sons 

120. EastView Dairy 

121. Rancho Tersita Dairy 

122. Jose Carreia Dairy #2 

123. Mendonca Dairy #2 

124. Oakview Dairy 

125. Koetsier Dairy 

126. Amstel Farms 

127. Golden State Dairy 

128. Kroes Dairy  

129. LK Ranches 

130. Lawrence Dairy 

131. Manuel C. Leal & Son Dairy 

132. Clear Lake Farms 

133. Sunset Dairy 

134. Cascade Dairy 

135. Rocky Road Dairy 

136. Leyendekker Dairy #3 

137. Gerben Leyendekker Dairy 

138. GTA Dairy 

139. Azteca Dairy 

140. FM Ranch #4 

141. Souza Acres 

142. Rocky Mountain Dairy 

143. Joe Macedo & Sons Dairy 

144. FL Machado Bros Dairy 

145. Machado Dairy 

146. Oak Creek Jerseys 

147. Mancebo Dairy 

148. Bel Martin & Sons Dairy 

149. Martin Dairy 

150. Tri-Star Dairy Farm 

151. Mancebo Holsteins #2 

152. Five Star Dairy #2 

153. Mellema Dairy 

154. Buena Vista Dairy 

155. F & J Delano Dairy 

156. Ben Mendonca & Family Dairy 

157. Mendonca Dairy Farms 

158. John Mendonca Dairy 

159. FM Ranch #1 

160. Mendonsa Family Farms Dairy 

161. Double M Jerseys Dairy 

162. Endeavor gold Dairy 

163. M.S. Monteiro & Sons 

164. Double Oak Dairy 

165. Riverbend Dairy (North) 

166. Nace Dairy 

167. Nunes & Sons Dairy 

168. Nunes Brothers Dairy 

169. Nunes Dairy 

170. Nunes Dairy (Tony) 

171. Golden J. Dairy 

172. Pacheco & Associates II Dairy 

173. Pacheco & Fagundas Dairy 

174. Four J Famrs 

175. Joe Pinheiro & Sons Dairy 

176. Santa Anita Dairy 

177. Joe Pedro & Son Dairy 

178. Pereira Dairy 

179. Pereira Family Dairy (John V) 

180. Pinheiro Dairy 

181. Joe C. Pires Jr. Dairy 

182. Frank Pires III Dairy 

183. Back Road 

184. GMC Dairy 



Tulare County Dairies 

185. Rib Arrow Dairy 

186. Graceland Dairy Inc. 

187. Ribeiro Dairy Farm 

188. Los Robles 

189. 4K Dairy 

190. JR Dairy 

191. Rynsburger Dairy 

192. Mountain View Dairy 

193. Sanchez Dairy 

194. Terra Linda Dairy 

195. Santos Jer-Z Dairy 

196. S & S Dairy 

197. Sepeda Bros. Dairy 

198. Joe Simoes Family Dairy 

199. J & E Simoes Dairy #1 

200. Simoes Dairy (Mario) 

201. Mario Simoes Family Dairy #1 

202. Simoes Dairy (Melvin) 

203. Sousa & Sousa Dairy 

204. Sousa Dairy 

205. Legacy Ranch #1 

206. AC Enterprises 

207. Ed Souza and Son Dairy 

208. Two Star Dairy 

209. Sweeney Dairy 

210. Double J Dairy 

211. G. J. TeVelde Ranch 

212. Tiemersma Dairy 

213. Tiersma Dairy 

214. Toledo Dairy 

215. Aguiar Dairy 

216. Ponderosa Dairy 

217. Tulare Union High School Farm 

218. El Monte Dairy 

219. Van Beek Bros. Dairy 

220. Del Arco Dairy 

221. H & T Dairy 

222. Red Rose Dairy 

223. Double D Dairy 

224. Rob Van Grouw Dairy 

225. Pacific Sun Dairy 

226. Kroes South Dairy 

227. Vander Eyk Dairy 

228. Case Vander Eyk Dairy 

229. Oak Creek Jerseys 

230. Cross Creek Dairy 

231. VP Farms Dairy (A) 

232. P & M Dairy (B) 

233. Sierra Vista Dairy 

234. R & S Dairy 

235. D & V Dairy 

236. Vanderham Dairy 

237. Vanderham Dairy (Dick & Sons) 

238. F & J Dairy #3 (A & B) 

239. Golden West Dairy 

240. Westhill Dairy 

241. A & R Vieira Dairy 

242. Vander Wall Dairy 

243. Little H Dairy 

244. Little Rock Dairy 

245. Angiola Dairy 

246. Cartmill Dairy 

247. Westra Dairy 

248. Countryside Dairy 

249. Rio Blanco Dairy 

250. Del Oasis Farms 

251. Island Dairy Farms 

252. South Corner Dairy 

253. Tri Bak Dairy, LLC 

254. Circle V Dairy 

255. Top of the Morn Farms 

256. Hettinga Cattle 

257. Mendonca Dairy #1 

258. Moonlight Dairy 

259. Northstar Dairy 

260. Scheenstra Dairy 

261. Westview Dairy 

262. Pires Dairy 

263. Alvin Souza Dairy #1 

264. Hynes Dairy 

265. DG Farms  

266. C & A Holsteins 

267. Watte Bros #2 

268. Cornerstone Dairy 

269. Tri Palm Dairy 

270. Pacific Rim Dairy 

271. Bosman Dairy 

272. DeGroot Dairy #5 

273. Dykstra Dairy 

274. Elkhorn Dairy 

275. Holstein Farms 

276. K & M Visser Dairy 



Tulare County Dairies 

277. Legacy Ranch II 

278. Riverview Dairy 

279. Robert Vander Eyk Dairy 

280. Vander Poel Dairy (Pete) 

281. Sierra Valley Dairy 

282. Horizon Jersey Dairy 

283. Fern Oak Farms 

284. John Vanderpoel Dairy 

285. Schott Dairy 

286. Curti Family Farms 

287. Hilarides Dairy 

288. South Creek Dairy 

289. Crossview Dairy 

290. Dairyland Farms 

291. South Lakes Dairy Farms 

292. Borba & Sons Dairy 

293. Twin River Ranch 

294. Vanderham West Dairy 

295. DeGroot Dairy #1 

296. Circle A Dairy 

297. Decade Dairy, LLC 

298. Saddle Back Ranch 

299. Mineral King Dairy 

300. Rijlaarsdam Dairy  

301. Bosman Pixley Dairy 

302. Joe Pinheiro Dairy #2 



Tulare County Feedlots 

1. Vida Boa Dairy #2 

2. Shady Acres Dairy 

3. DeJong Dairy 

4. Zysling Heifer Ranch 

5. Tony P Cardoza Dairy 

6. Manuel C. Leal & Sons Dairy 

7. J & E #2 

8. Two Star Dairy  

9. Vander Eyk Case – Feedlots 

10. M. F. Rosa – Heifer Ranch 

11. Rowley Ranch 

12. Tulls Calf Ranch 

13. Guess Calf Ranch 

14. Calftech Corp 

15. Tule River Ranch 

16. Visser Ranch Feedlot 

17. Mendes Calf Ranch 

18. Shannon Feedlot 

19. Sandlin Feedlot 

20. Bamford Cattle 

21. Cooper Feedlot 

22. Wester Milling Calf Ranch 

23. Sharon Hoogland 

24. Faria No. 2 Partnership 

25. Morais Feedlot 

26. Kaweah Delta Water Cons 

27. Gist Feedlot 

28. Hilarides 



Appendix O 
 

Mapped Bases for Available Land for  
New/Expanded Dairy/Bovine Facilities 
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Existing Acres of Dairies & Feedlots -    184,682 acres

Expansion Acres for Dairies & Feedlots - 80,493 acres

Valley Region of Tulare County
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Potential Expansion Areas



Appendix P 
 

Contaminant Tables 
 



Table 1a1 - Nitrates and Dairies (Samples by Count)
      MCL = 45.0 mg/L  (established by EPA - for safe human consumption of drinking water)

MCL = 45 mg/L 2007-2013
Measure 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 Total

< MCL 9 47 24 41 61 62 46 1160 1189 1315 1466 1273 1062 1102 8567
% <MCL 40.9% 67.1% 38.1% 45.1% 50.8% 44.6% 37.7% 54.0% 61.3% 58.8% 64.6% 61.9% 59.7% 57.2% 59.7%
> MCL  13 23 39 50 59 77 76  988 752 921 803 784 716 823  5787
% >MCL 59.1% 32.9% 61.9% 54.9% 49.2% 55.4% 62.3% 46.0% 38.7% 41.2% 35.4% 38.1% 40.3% 42.8% 40.3%

Samples  22 70 63 91 120 139 122  2148 1941 2236 2269 2057 1778 1925  14354

The Maximum Contaminant Level (MCL) for Nitrates (NO3) is 45.0 MG/L
Starting in 2007 the RWQCB mandated that all dairy wells be monitored at least once each year

Table 1a2 - Nitrates and Dairies (MEAN by Wells)
      MCL = 45.0 mg/L  (established by EPA - for safe human consumption of drinking water)

MCL = 45 mg/L 2007-2013
Measure 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 Total

< MCL 9 47 24 41 61 62 33 1131 1160 1237 1278 1149 1057 1089 2728
% <MCL 40.9% 67.1% 38.1% 45.1% 50.8% 44.6% 42.3% 55.1% 61.4% 58.9% 64.3% 60.7% 59.9% 57.2% 58.1%
> MCL  13 23 39 50 59 77 45  920 728 864 709 743 708 814  1966
% >MCL 59.1% 32.9% 61.9% 54.9% 49.2% 55.4% 57.7% 44.9% 38.6% 41.1% 35.7% 39.3% 40.1% 42.8% 41.9%

Wells  22 70 63 91 120 139 78  2051 1888 2101 1987 1892 1765 1903  4694

Table 1a3 - Nitrates and Dairies (MEAN by Dairies) See MAP 1a
      MCL = 45.0 mg/L  (established by EPA - for safe human consumption of drinking water)

MCL = 45 mg/L 2007-2013
Measure 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 Total

< MCL 9 47 24 41 61 62 4 142 152 146 164 152 134 120 161
% <MCL 40.9% 67.1% 38.1% 45.1% 50.8% 44.6% 22.2% 49.7% 57.4% 55.3% 59.4% 55.7% 52.8% 48.8% 51.9%
> MCL  13 23 39 50 59 77 14  144 113 118 112 121 120 126  149
% >MCL 59.1% 32.9% 61.9% 54.9% 49.2% 55.4% 77.8% 50.3% 42.6% 44.7% 40.6% 44.3% 47.2% 51.2% 48.1%

Dairies  22 70 63 91 120 139 18  286 265 264 276 273 254 246  310

2015/07/01 m:\_Dairy_MasterData\WQ_Dairy_TuCo\Analysis\n03



Table 2a1 - Salts and Dairies (Samples by Count)
      MCL = 1600 uS/cm  (established by EPA - for safe human consumption of drinking water)

MCL = 1600 uS/cm 2007-2013
Measure 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 Total

< MCL 9 47 24 41 61 62 46 2012 1878 2101 2052 1790 1688 1883 13404
% <MCL 40.9% 67.1% 38.1% 45.1% 50.8% 44.6% 37.7% 97.7% 97.6% 98.1% 99.4% 97.8% 97.0% 98.2% 98.0%
> MCL  13 23 39 50 59 77 76  47 46 40 13 41 52 34  273
% >MCL 59.1% 32.9% 61.9% 54.9% 49.2% 55.4% 62.3% 2.3% 2.4% 1.9% 0.6% 2.2% 3.0% 1.8% 2.0%

Samples  22 70 63 91 120 139 122  2059 1924 2141 2065 1831 1740 1917  13677

The Maximum Contaminant Level (MCL) for Salts (measured by Electro-Conductivity (EC) is 1600 uS/cm (micro Siemans per centimeter
Starting in 2007 the RWQCB mandated that all dairy wells be monitored at least once each year

Table 2a2 - Salts and Dairies (MEAN by Wells)
      MCL = 1600 uS/cm  (established by EPA - for safe human consumption of drinking water)

MCL = 1600 uS/cm 2007-2013
Measure 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 Total

< MCL 9 47 24 41 61 62 33 1987 1851 1998 1788 1634 1678 1865 4349
% <MCL 40.9% 67.1% 38.1% 45.1% 50.8% 44.6% 42.3% 97.8% 97.6% 98.3% 99.3% 97.7% 97.0% 98.2% 98.2%
> MCL  13 23 39 50 59 77 45  44 45 34 12 38 52 34  78
% >MCL 59.1% 32.9% 61.9% 54.9% 49.2% 55.4% 57.7% 2.2% 2.4% 1.7% 0.7% 2.3% 3.0% 1.8% 1.8%

Wells  22 70 63 91 120 139 78  2031 1896 2032 1800 1672 1730 1899  4427

Table 2a3 - Salts and Dairies (MEAN by Dairies) See MAP 2a
      MCL = 1600 uS/cm  (established by EPA - for safe human consumption of drinking water)

MCL = 1600 uS/cm 2007-2013
Measure 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 Total

< MCL 9 47 24 41 61 62 4 282 263 259 270 257 247 244 308
% <MCL 40.9% 67.1% 38.1% 45.1% 50.8% 44.6% 22.2% 98.9% 99.6% 99.6% 100.0% 98.8% 98.4% 99.6% 99.7%
> MCL  13 23 39 50 59 77 14  3 1 1 0 3 4 1  1
% >MCL 59.1% 32.9% 61.9% 54.9% 49.2% 55.4% 77.8% 1.1% 0.4% 0.4% 0.0% 1.2% 1.6% 0.4% 0.3%

Dairies  22 70 63 91 120 139 18  285 264 260 270 260 251 245  309

2015/07/01 m:\_Dairy_MasterData\WQ_Dairy_TuCo\Analysis\EC



Table 2b1 - Salts and Dairies (Samples by Count)
      MCL = 900 uS/mg  (established by RWQCB - for safe irrigation)

MCL = 900 uS/cm 2007-2013
Measure 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 Total

< MCL 9 47 24 41 61 62 46 1732 1633 1825 1857 1543 1404 1593 11587
% <MCL 40.9% 67.1% 38.1% 45.1% 50.8% 44.6% 37.7% 84.1% 84.9% 85.2% 89.9% 84.3% 80.7% 83.1% 84.7%
> MCL  13 23 39 50 59 77 76  327 291 316 208 288 336 324  2090
% >MCL 59.1% 32.9% 61.9% 54.9% 49.2% 55.4% 62.3% 15.9% 15.1% 14.8% 10.1% 15.7% 19.3% 16.9% 15.3%

Samples  22 70 63 91 120 139 122  2059 1924 2141 2065 1831 1740 1917  13677

The Maximum Contaminant Level (MCL) for Salts (measured by Electro-Conductivity (EC) is 900 uS/cm (micro Siemans per centimeter)
Starting in 2007 the RWQCB mandated that all dairy wells be monitored at least once each year.

Table 2a2 - Salts and Dairies (MEAN by Wells)
      MCL = 900 uS/mg  (established by RWQCB - for safe irrigation)

MCL = 900 uS/cm 2007-2013
Measure 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 Total

< MCL 9 47 24 41 61 62 33 1720 1613 1735 1617 1394 1397 1578 3801
% <MCL 40.9% 67.1% 38.1% 45.1% 50.8% 44.6% 42.3% 84.7% 85.1% 85.4% 89.8% 83.4% 80.8% 83.1% 85.9%
> MCL  13 23 39 50 59 77 45  311 283 297 183 278 333 321  626
% >MCL 59.1% 32.9% 61.9% 54.9% 49.2% 55.4% 57.7% 15.3% 14.9% 14.6% 10.2% 16.6% 19.2% 16.9% 14.1%

Wells  22 70 63 91 120 139 78 2031 1896 2032 1800 1672 1730 1899 4427

Table 2a3 - Salts and Dairies (MEAN by Dairies) See MAP 2b
      MCL = 900 uS/mg  (established by RWQCB - for safe irrigation)

MCL = 900 uS/cm 2007-2013
Measure 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 Total

< MCL 9 47 24 41 61 62 4 248 232 229 248 228 212 216 274
% <MCL 40.9% 67.1% 38.1% 45.1% 50.8% 44.6% 22.2% 87.0% 87.9% 88.1% 91.9% 87.7% 84.5% 88.2% 88.7%
> MCL  13 23 39 50 59 77 14  37 32 31 22 32 39 29  35
% >MCL 59.1% 32.9% 61.9% 54.9% 49.2% 55.4% 77.8% 13.0% 12.1% 11.9% 8.1% 12.3% 15.5% 11.8% 11.3%

Dairies  22 70 63 91 120 139 18  285 264 260 270 260 251 245  309
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Table 2c1 - Salts and Dairies (Samples by Count)
      MCL = 700 uS/cm  (under study by RWQCB - for safe irrigation)

MCL = 700 uS/cm 2007-2013
Measure 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 Total

< MCL 9 47 24 41 61 62 46 1447 1409 1531 1614 1298 1182 1321 9802

% <MCL 40.9% 67.1% 38.1% 45.1% 50.8% 44.6% 37.7% 70.3% 73.2% 71.5% 78.2% 70.9% 67.9% 68.9% 71.7%

> MCL  13 23 39 50 59 77 76  612 515 610 451 533 558 596  3875

% >MCL 59.1% 32.9% 61.9% 54.9% 49.2% 55.4% 62.3% 29.7% 26.8% 28.5% 21.8% 29.1% 32.1% 31.1% 28.3%

Samples  22 70 63 91 120 139 122  2059 1924 2141 2065 1831 1740 1917  13677

The Maximum Contaminant Level (MCL) for Salts (measured by Electro-Conductivity (EC) is 900 uS/cm (micro Siemans per centimeter)
Starting in 2007 the RWQCB mandated that all dairy wells be monitored at least once each year.

Table 2c2 - Salts and Dairies (MEAN by Wells)
      MCL = 700 uS/cm  (under study by RWQCB - for safe irrigation)

MCL = 700 uS/cm 2007-2013
Measure 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 Total

< MCL 9 47 24 41 61 62 33 1437 1387 1456 1400 1173 1176 1311 3232

% <MCL 40.9% 67.1% 38.1% 45.1% 50.8% 44.6% 42.3% 70.8% 73.2% 71.7% 77.8% 70.2% 68.0% 69.0% 73.0%

> MCL  13 23 39 50 59 77 45  594 509 576 400 499 554 588  1195

% >MCL 59.1% 32.9% 61.9% 54.9% 49.2% 55.4% 57.7% 29.2% 26.8% 28.3% 22.2% 29.8% 32.0% 31.0% 27.0%

Wells  22 70 63 91 120 139 78  2031 1896 2032 1800 1672 1730 1899  4427

Table 2c3 - Salts and Dairies (MEAN by Dairies) See MAP 2c
      MCL = 700 uS/cm  (under study by RWQCB - for safe irrigation)

MCL = 700 uS/cm 2007-2013
Measure 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 Total

< MCL 9 47 24 41 61 62 4 210 193 191 217 198 176 179 229
% <MCL 40.9% 67.1% 38.1% 45.1% 50.8% 44.6% 22.2% 73.7% 73.1% 73.5% 80.4% 76.2% 70.1% 73.1% 74.1%
> MCL  13 23 39 50 59 77 14  75 71 69 53 62 75 66  80
% >MCL 59.1% 32.9% 61.9% 54.9% 49.2% 55.4% 77.8% 26.3% 26.9% 26.5% 19.6% 23.8% 29.9% 26.9% 25.9%

Dairies  22 70 63 91 120 139 18  285 264 260 270 260 251 245  309
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Table 3a1 - Coliform and Dairies (Samples by Count)
      MDL = 1.0 bacteria/100 ml  (established by Tulare County HHSA - for safe production of milk)

MDL = 1.0 bacteria/100 mL 2007-2013
Measure 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 Total

Absent 203 350 177 136 253 109 238 159 141 143 107 121 169 97 937
% Absent 79.6% 78.3% 79.0% 84.5% 80.6% 85.2% 81.8% 85.5% 86.0% 86.1% 82.9% 78.6% 71.9% 73.5% 80.4%
Present  52 97 47 25 61 19 53  27 23 23 22 33 66 35  228
% Present 20.4% 21.7% 21.0% 15.5% 19.4% 14.8% 18.2% 14.5% 14.0% 13.9% 17.1% 21.4% 28.1% 26.5% 19.6%

Samples  255 447 224 161 314 128 291  186 164 166 129 154 235 132  1166

The Minimum Detect Level (MDL) for Coliform is 1.0 bacteria per 100 mL
If coliform is detected, the well must be repaired, cleaned, and retested until coliform bacteria is no longer detected.
Starting in 1999 the Tulare County Environmental Health Division tests the main well(s) at each dairy at least once every three years.

Table 3a2 - Coliform and Dairies (MDL by Wells)
      MDL = 1.0 bacteria/100 ml  (established by Tulare County HHSA - for safe production of milk)

MDL = 1.0 bacteria/100 mL 2007-2013
Measure 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 Total

Absent 0 0 0 0 0 0 0 118 125 117 83 93 116 67 377
% Absent 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 85.5% 90.6% 87.3% 79.0% 78.8% 76.3% 71.3% 72.9%
Present  0 0 0 0 0 0 0  20 13 17 22 25 36 27  140
% Present 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 14.5% 9.4% 12.7% 21.0% 21.2% 23.7% 28.7% 27.1%

Wells  0 0 0 0 0 0 0  138 138 134 105 118 152 94  517

Table 3a3 - Coliform and Dairies (MDL by Dairies) See MAP 3a
      MDL = 1.0 bacteria/100 ml  (established by Tulare County HHSA - for safe production of milk)

MDL = 1.0 bacteria/100 mL 2007-2013
Measure 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 Total

Absent 0 0 0 0 0 0 0 89 98 99 65 81 86 56 191
% Absent 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 86.4% 88.3% 86.8% 75.6% 80.2% 72.9% 69.1% 62.4%
Present  0 0 0 0 0 0 0  14 13 15 21 20 32 25  115
% Present 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 13.6% 11.7% 13.2% 24.4% 19.8% 27.1% 30.9% 37.6%

Dairies  0 0 0 0 0 0 0  103 111 114 86 101 118 81  306

2015/07/01 m:\_Dairy_MasterData\WQ_Dairy_TuCo\Analysis\n03
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Dairy and Feedlot Emissions Methodology 
County of Tulare, California 

Dairy Emissions Estimation Methodology 
Greenhouse gas (GHG) emission inventories were prepared for dairy sources using 
a baseline year of 2013 and a future year of 2023. The future year of 2023 is 
consistent with the Animal Confinement Facilities Plan (ACFP) Update and the 
Program Environmental Impact Report (PEIR). The dairy inventory consist of 
industry-specific activity (e.g., animal emissions) and other general sources on 
dairies (e.g., energy, transportation). Animal-related sources include enteric 
fermentation and manure management. Other sources include equipment exhaust, 
agricultural soil management, electricity use, vehicle emissions (on-farm trucks, 
employee vehicles), and refrigeration. Animal-related sources were estimated using 
methodology developed by the Intergovernmental Panel on Climate Change (IPCC) 
and used by the California Air Resources Board (ARB) for quantifying annual 
statewide GHG emissions. All other sources were obtained from estimates 
developed for the Tulare County ACFP Update EIR.1 Table 1 summarizes the major 
assumptions that were used in this Dairy CAP.

1 See Attachment 1. 

Table 1. Information Used in Animal-Related Inventory Calculations 

Data 
Baseline 
(2013) 

Future 
(2023) 

Animal head counts 
Tulare County Data 

Data reported for 2011[a]
Assumed annual growth of 

1.5%[b]

Manure Decomposition and 
Enteric Fermentation 
methodologies 

IPCC[c],[d] IPCC[c],[d]

[a] Although the baseline used is 2013, animal head counts from 2011 were used, because 
the numbers were slightly greater in that year and to be consistent with the PEIR and the 
ACFP Update. 
[b] The assumed annual growth rate of 1.5% is consistent with the assumptions under the 
PEIR, the ACFP Update, and the AB 32 Climate Change Scoping Plan. 
[c] 2006 IPCC Guidelines for National Greenhouse Gas Inventories, Volume 4, Chapter 10. 
Available at: http://www.ipcc-nggip.iges.or.jp/public/2006gl/. Accessed May 2014. 
[d] Manure decomposition emissions were calculated using the methodology developed by 
IPCC. Statewide enteric fermentation emissions were obtained from ARB and prorated by 
the animal head counts assumed in Tulare. Because ARB uses the IPCC methodology as 
implemented in the Cattle Enteric Fermentation Model (CEFM), this approach and the 
emissions are consistent with IPCC and ARB methodologies. 
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Dairy and Feedlot Emissions Methodology 
County of Tulare, California 

The baseline year used is 2013, consistent with the ACFP Update and PEIR (as 
described above), and includes emissions estimates from all activities at the 
facilities based on known data. The methodology used to estimate emissions from 
the baseline year are described below. The future year, 2023, estimates are 
projected from the baseline by estimating the impacts of future growth and 
projected increases in production. It should be noted that most dairies likely 
already incorporate several GHG reduction measures as part of their standard 
operations and emissions would reflect that to the extent that the current emissions 
estimation methodology reflects those measures. 

Enteric Fermentation 
Enteric fermentation emissions for the baseline year were estimated by calculating 
the percentage of California enteric fermentation emissions that came from Tulare 
dairies. This estimate assumes that Tulare enteric fermentation methane emissions 
are proportional to the California methane emissions based on animal population 
(see Equation 1). 

Equation 1: 

California population and methane emissions are from the CARB 2000-2012 GHG 
Inventory for the year 2012.2 

Manure Decomposition 
Manure decomposition emissions for the baseline year were estimated using 
methodology developed by the IPCC.  

Methane emissions for the baseline year were estimated using Equation 2. 

Equation 2: 

CH4,man = methane emissions from manure [kg CH4/yr] 
Vex = volatile solids excreted [kg VS/yr] 
B0 = maximum methane producing capacity [m3 CH4/kg VS] 
MCF = methane conversion factor [%] 
c1 = conversion factor representing density of methane at 25°C. 

Volatile solids excreted were estimated using Equation 3. 

Equation 3: 

VS = volatile solids excreted per animal [kg VS/animal/yr] 
(WMS x Nanimals) = number of animals per waste management system 

2 See Attachment 2. 

𝐶𝐶𝐶𝐶4,𝑚𝑚𝑚𝑚𝑚𝑚 = 𝑉𝑉𝑒𝑒𝑒𝑒  × 𝐵𝐵0 × 𝑀𝑀𝐶𝐶𝑀𝑀 × 𝑐𝑐1 

𝑉𝑉𝑒𝑒𝑒𝑒 = 𝑉𝑉𝑉𝑉 ×  �𝑊𝑊𝑀𝑀𝑉𝑉 ×  𝑁𝑁𝑚𝑚𝑚𝑚𝑎𝑎𝑚𝑚𝑚𝑚𝑎𝑎𝑎𝑎� 

𝐶𝐶𝐶𝐶4,𝑒𝑒𝑚𝑚𝑒𝑒 = 𝐶𝐶𝐶𝐶4,𝑒𝑒𝑚𝑚𝑒𝑒,𝐶𝐶𝐶𝐶 ×  
𝑃𝑃𝑃𝑃𝑃𝑃𝑇𝑇𝑇𝑇𝑎𝑎𝑚𝑚𝑇𝑇𝑒𝑒
𝑃𝑃𝑃𝑃𝑃𝑃𝐶𝐶𝐶𝐶
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Dairy and Feedlot Emissions Methodology 
County of Tulare, California 

Nitrous oxide emissions for the baseline year were estimated using Equation 4. 

Equation 4: 

N2O = nitrous oxide emissions from manure [kg N2O/yr] 
Nexcreted = nitrogen excreted per animal [kg N/animal/yr] 
DEF = direct nitrogen as N2O-N [g N2O-N/g N] 
Vfrac = volatilization fraction of N [fraction] 
VEF = indirect nitrogen as N2O-N [g N2O-N/g] 
Rfrac = runoff fraction of nitrogen [fraction] 
REF = indirect nitrogen as N2O-N for runoff N [g N2O-N/g] 

The following factors were obtained from ARB’s emissions inventory: MCF, c1, B0, 
VS, Nexcreted, DEF, Vfrac, VEF, Rfrac, REF.3, 4   The number of animals per waste 
management system is estimated by assuming that Tulare has the same 
distribution of waste management systems as California does. The distribution of 
waste management systems in California was obtained from CARB.5 

3 Note that ARB’s emissions inventory references IPCC methodology. 
4 See Attachment 2. 
5 Ibid. 

𝑁𝑁2𝑂𝑂 = 𝑊𝑊𝑀𝑀𝑉𝑉 × 𝑁𝑁𝑚𝑚𝑚𝑚𝑎𝑎𝑚𝑚𝑚𝑚𝑎𝑎𝑎𝑎 × 𝑁𝑁𝑒𝑒𝑒𝑒𝑒𝑒𝑇𝑇𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 × �𝐷𝐷𝐸𝐸𝐸𝐸 + �𝑉𝑉𝑓𝑓𝑇𝑇𝑚𝑚𝑒𝑒 × 𝑉𝑉𝐸𝐸𝐸𝐸� + �𝑅𝑅𝑓𝑓𝑇𝑇𝑚𝑚𝑒𝑒 × 𝑅𝑅𝐸𝐸𝐸𝐸�� × 1.5711 
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Table B-1. Project Level GHG Emissions without Mitigation (Metric Tons/Year)
Source CO2 CH4 N2O HFC-23 CO2e

Farm Equipment Exhaust 38,054 3 0 0.0 38,129
Farm Agricultural Soil 0 0 2,725 0.0 812,050
Farm Electricity Consumption 79,107 3 1 0.0 79,480
Dairy Equipment Exhaust 99,106 12 0 0.0 99,406
Truck Trips 23,137 0 0 0.0 23,137
Dairy Employee and Visitor Trips 14,882 3 3 0.0 15,851
Dairy Electricity Consumption 144,792 6 1 0.0 145,335
Dairy Refrigeration 0 0 0 4.3 63,640

Total 399,078 27 2,730 4.3 1,277,028
Notes:

2. Dairy emissions include support stock at heifer and calf ranches.
3. Farm emissions are associated with dairy and cattle ranch support crops.
4. Metric Ton = 1,000 kg = 1.1 short tons

Table B-2. Cumulative GHG Emissions without Mitigation (Metric Tons/Year)
Source CO2 CH4 N2O HFC-23 CO2e

Farm Equipment Exhaust 52,145 2 0 0.0 52,195
Farm Agricultural Soil 0 0 3731 0.0 1,111,838
Farm Electricity Consumption 108,340 5 1 0.0 108,763
Dairy Equipment Exhaust 135,303 7 0 0.0 135,478
Truck Trips 28,493 0 0 0.0 28,493
Dairy Employee and Visitor Trips 14,692 4 5 0.0 16,282
Dairy Electricity Consumption 170,925 7 2 0.0 171,566
Dairy Refrigeration 0 0 0 5.8 85,840

Total 509,898 25 3,739 5.8 1,710,455
Notes:
1. Cumulative conditions represent (10 year horizon) build out conditions with a 1.5% growth rate relative to a zero baseline.
2. Dairy emissions include support stock at heifer and calf ranches.
3. Farm emissions are associated with dairy and cattle ranch support crops.
4. Metric Ton = 1,000 kg = 1.1 short tons

Abbreviations:
CH4 - methane
CO2 - carbon dioxide
CO2e - carbon dioxide equivalents
GHG - greenhouse gas
GWP - global warming potential
HFC-23 - fluoroform
kg - kilogram
N2O - nitrous oxide

5. CO2e = carbon dioxide equivalent emissions, which is the sum of all emissions after multiplying by their global warming potentials (GWPs). GWPs are 1 for
CO2, 25 for CH4, 298 for N2O, and 14,800 for HFC-23 (Table A-1, 40 CFR Part 98).

5. CO2e = carbon dioxide equivalent emissions, which is the sum of all emissions after multiplying by their global warming potentials (GWPs). GWPs are 1 for
CO2, 25 for CH4, 298 for N2O, and 14,800 for HFC-23 (Table A-1, 40 CFR Part 98).

1. Project level conditions represent existing conditions relative to a zero baseline.  Existing conditions are from 2013 for Dairy Electricity Consumption and
2009 for all other sources.
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Table A-1. Feedlot Cattle Head counts
Category Total Cattle Other Cattle[a]

California (2012)[b] 5,350,000 1,816,164
Base Year (2012)[b] 1,030,000 133,886
Future Year (2023)[c] 1,195,357 155,380
Notes:

[c] The Future Year population is projected from the Base Year assuming a 1.5% annual growth rate.

Table A-2. Methane and Nitrous Oxide Emissions Beef Cattle - Enteric Digestion and Manure Management
Source Enteric Digestion

California (2012)[a] 3.1
CH4 (MT CH4/yr) CH4 (MT CH4/yr) N2O (MT N2O/yr)

California (2012)[a] 123,207 5,269 905
Base Year (2013)[b] 9,083 388 67
Future Year (2023)[b] 10,541 451 77

CO2e (MT CO2e/yr)[c]

California (2012)[a] 3,080,184
Base Year (2013)[b] 227,068
Future Year (2023)[b] 263,522

Abbreviations:
CFR - Code of Federal Regulations
CH4 - methane
CO2e - carbon dioxide equivalents
GWP - global warming potential
IPCC - Intergovernmental Panel on Climate Change
lbs - pounds
MT - metric tonne
yr - year

[b] California Agricultural Statistics for 2013.  Available at: 
http://www.nass.usda.gov/Statistics_by_State/California/Publications/California_Ag_Statistics/index.asp

[c] CO2e = carbon dioxide equivalent emissions, which is the sum of all emissions after multiplying by their global warming 
potentials (GWPs). GWP is 25 for CH4 and 298 for N2O (Table A-1, 40 CFR Part 98).

Dairy and Feedlot Emissions Calculations for Manure Decomposition and Enteric Fermentation

[a] California populations and methane emissions are from the CARB 2000-2012 GHG Inventory for the year 2012. Data 
available here: http://www.arb.ca.gov/cc/inventory/data/tables/ghg_inventory_by_ipcc_00-12_2014-03-24.xlsx 
Accessed April 2015.

Manure Management

CO2e (MT CO2e/yr)[c]

35,279
30,399

401,499

0.40
CO2e (MMT CO2e/yr)

[b] CARB uses the same methodology that EPA uses to estimate emissions from enteric fermentation and manure 
management. As such, this table assumes that Tulare emissions are proportional to the California emissions based on 
population.

[a] This category is assumed to include all cattle other than milking cows, replacement dairy heifers (0-24 months), and 
dairy calves (see Table A-3).
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Table A-3. Dairy Cattle Head Counts

Category Dairy Cows
Dairy Heifers 

0-12 mo
Dairy Heifers 

12-24 mo Dairy Calves
California (2012)[a] 1,780,000 245,322 588,161 920,353
Base Year (2013)[b] 543,431 137,985 148,928 65,770
Future Year (2023)[b] 630,674 160,137 172,837 76,329
Notes:

Table A-4. Methane Emissions from Enteric Fermentation - Dairy Cattle

Category Dairy Cows
Dairy Heifers 

0-12 mo
Dairy Heifers 

12-24 mo Dairy Calves

California (2012)[a] 6.641 0.281 1.017 0.282

California (2012)[a] 265,623,543 11,240,117 40,681,265 11,270,084
Base Year (2013)[b] 81,094,420 6,322,171 10,300,886 805,379
Future Year (2023)[b] 94,113,385 7,337,137 11,954,599 934,676

California (2012) 6,640,589 281,003 1,017,032 281,752
Baseline (2013) 2,027,360 158,054 257,522 20,134
Future Year (2023) 2,352,835 183,428 298,865 23,367
Notes:

Abbreviations:
CARB - California Air Resources Board
CFR - Code of Federal Regulations
CH4 - methane
CO2e - carbon dioxide equivalents
GHG - greenhouse gas
GWP - global warming potential
kg - kilogram
mo - months old
MT - metric tonne
yr - year

[a] California populations and methane emissions are from the CARB 2000-2012 GHG Inventory.
[b] The Base Year cattle populations are assumed to be the 2011 Tulare cattle populations.  The Future Year 
cattle populations are projected assuming a 1.5% annual growth rate.

[c] CO2e = carbon dioxide equivalent emissions, which is the sum of all emissions after multiplying by their 
global warming potentials (GWPs). GWP is 25 for CH4 (Table A-1, 40 CFR Part 98).

CH4 (kg CH4/yr)

CO2e (MT CO2e/yr)[c]

[a] California populations and methane emissions are from the CARB 2000-2012 GHG Inventory for the year 
2012. Data available here: http://www.arb.ca.gov/cc/inventory/data/tables/ghg_inventory_by_ipcc_00-
12_2014-03-24.xlsx Accessed April 2015.
[b] CARB uses the same methodology that EPA uses to estimate emissions from enteric fermentation. As such, 
this table assumes that Tulare methane emissions are proportional to the California methane emissions 
based on population.

CO2e (MMT CO2e/yr)
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Table A-5. Dairy Cattle Head Counts
Category Dairy Cows Dairy Heifers

Base Year (2013)[a] 534,633 352,683
Future Year (2023)[a] 620,463 409,303
Notes:

Table A-6. Methane Emissions from Manure Management - Dairy Cows

CH4,man 

(kg CH4/yr)[a]
Vex 

(kg/yr)[b]

WMS*Nanimals 

(animal)[c]

CH4,man 

(kg CH4/yr)[a]
Vex 

(kg/yr)[b]

WMS*Nanimals 

(animal)[c]
VS 

(kg VS/animal/yr)[d]

B0

(m3 CH4/kg VS)[e]
MCF 
(%)[f]

c1

(kg/m3)[g]

Anaerobic digester 519,273 18,057,107 6,374 602,638 20,956,010 7,397 2,833 0.24 0.181 0.662
Anaerobic lagoon 104,734,878 881,293,371 311,081 121,549,102 1,022,776,936 361,023 2,833 0.24 0.748 0.662
Daily spread 126,968 159,828,502 56,417 147,351 185,487,502 65,474 2,833 0.24 0.005 0.662
Deep pit 82,721 1,568,222 554 96,001 1,819,986 642 2,833 0.24 0.332 0.662
Dry lot 0 0 0 0 0 0 2,833 0.24 0.015 0.662
Liquid/slurry 16,133,214 305,853,583 107,961 18,723,253 354,955,570 125,293 2,833 0.24 0.332 0.662
Pasture 24,229 10,166,642 3,589 28,119 11,798,804 4,165 2,833 0.24 0.015 0.662
Solid storage 876,051 137,847,860 48,658 1,016,693 159,978,070 56,469 2,833 0.24 0.04 0.662
Total 122,497,334 -- 534,633 142,163,157 -- 620,463 -- -- -- --
Total (MMT CO2e/yr)[h] 3.1 3.6

Table A-7. Methane Emissions from Manure Management - Dairy Heifers

CH4,man 

(kg CH4/yr)[a]
Vex 

(kg/yr)[b]

WMS*Nanimals 

(animal)[c]

CH4,man 

(kg CH4/yr)[a]
Vex 

(kg/yr)[b]

WMS*Nanimals 

(animal)[c]
VS 

(kg VS/animal/yr)[d]

B0

(m3 CH4/kg VS)[e]
MCF 
(%)[f]

c1

(kg/m3)[g]

Anaerobic digester 0 0 0 0 0 0 1,255 0.17 0.181 0.662
Anaerobic lagoon 0 0 0 0 0 0 1,255 0.17 0.748 0.662
Daily spread 26,903 47,811,006 38,096 31,222 55,486,624 44,212 1,255 0.17 0.005 0.662
Deep pit 0 0 0 0 0 0 1,255 0.17 0.332 0.662
Dry lot 653,028 386,842,083 308,241 757,866 448,946,030 357,726 1,255 0.17 0.015 0.662
Liquid/slurry 144,546 3,868,660 3,083 167,751 4,489,738 3,577 1,255 0.17 0.332 0.662
Pasture 6,913 4,095,416 3,263 8,023 4,752,897 3,787 1,255 0.17 0.015 0.662
Solid storage 0 0 0 0 0 0 1,255 0.17 0.04 0.662
Total 831,391 -- 352,683 964,863 -- 409,303 -- -- -- --
Total (MMT CO2e/yr)[h] 0.02 0.02
Notes:
[a] Methane emissions estimated using Equation 1 (see below). 

Equation 1
[b] Volatile solids excreted estimated using Equation 2 (see below).

Equation 2
[c] Number of animals per waste management system.  Assumes Tulare has the same distribution of waste management systems as California does (CARB Annex III.B.)
[d] Volatile solids excreted per animal (CARB Annex III.B.)
[e] Maximum methane producing capacity (CARB Annex III.B.)
[f] Methane conversion factor (CARB Annex III.B.)
[g] Conversion factor representing density of methane at 25°C (CARB Annex III.B.)
[h] CO2e = carbon dioxide equivalent emissions, which is the sum of all emissions after multiplying by their global warming potentials (GWPs). GWP is 25 for CH4 (Table A-1, 40 CFR Part 98).

Abbreviations:
B0 - maximum methane producing capacity CO2e - carbon dioxide equivalents MMT - million metric tonnes yr - year
c1 - density of methane at 25°C GWP - global warming potential Nanimals - animal population
CARB - California Air Resources Board kg - kilogram Vex - amount of volatile solids excreted in each WMS
CFR - Code of Federal Regulations m3 - cubic meters VS - volatile solids production rate
CH4,man - methane emissions from manure management MCF - methane conversion factor WMS - waste management system

Base Year (2013) Future Year (2023)

Base Year (2013) Future Year (2023)

[a] The Base Year cattle populations are assumed to be the 2011 Tulare cattle populations.  The Future Year 
cattle populations are projected assuming a 1.5% annual growth rate.

𝐶𝐶𝐶𝐶4,𝑚𝑚𝑚𝑚𝑚𝑚 = 𝑉𝑉𝑒𝑒𝑒𝑒 × 𝐵𝐵0 × 𝑀𝑀𝐶𝐶𝑀𝑀 × 𝑐𝑐1

𝑉𝑉𝑒𝑒𝑒𝑒 = 𝑉𝑉𝑉𝑉 × 𝑊𝑊𝑀𝑀𝑉𝑉 × 𝑁𝑁𝑚𝑚𝑚𝑚𝑎𝑎𝑚𝑚𝑚𝑚𝑎𝑎𝑎𝑎
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Table A-8. Nitrous Oxide Emissions from Manure Management - Dairy Cows

Nex

(g/yr)[a]

Direct N as N2O 
(g N2O-N/g)[b]

Volatilization 
fraction[c] 

(fraction)

Indirect N as N2O, 
volatilized[d] 

(g N2O-N/g)

Runoff 
fraction[e] 

(fraction)

Indirect N as N2O, 
runoff[f] 

(g N2O-N/g)

WMS*Nanimals 

(animal)[g]
N2Oman

[h] 

(kg N2O/yr)
WMS*Nanimals 

(animal)[g]
N2Oman

[h] 

(kg N2O/yr)

Anaerobic digester 157,605 0 0.43 0.01 0.008 0.0075 6,374 6,881 7,397 7,986
Anaerobic lagoon 157,605 0 0.43 0.01 0.008 0.0075 311,081 335,841 361,023 389,758
Daily spread 157,605 0 0.10 0.01 0 0.0075 56,417 13,970 65,474 16,212
Deep pit 157,605 0.002 0.24 0.01 0 0.0075 554 603 642 700
Dry lot[i] 157,605 0.02 0.15 0.01 0.02 0.0075 0 0 0 0
Liquid/slurry 157,605 0.005 0.26 0.01 0.008 0.0075 107,961 204,772 125,293 237,646
Pasture 157,605 0 0.00 0.01 0 0.0075 3,589 0 4,165 0
Solid storage 157,605 0.005 0.27 0.01 0 0.0075 48,658 92,772 56,469 107,666
Total -- -- -- -- -- -- 534,633 654,839 620,463 759,967

0.20 0.23

Table A-9. Nitrous Oxide Emissions from Manure Management - Dairy Heifers

Nex

(g/yr)[a]

Direct N as N2O 
(g N2O-N/g)[b]

Volatilization 
fraction[c] 

(fraction)

Indirect N as N2O, 
volatilized[d] 

(g N2O-N/g)

Runoff 
fraction[e] 

(fraction)

Indirect N as N2O, 
runoff[f] 

(g N2O-N/g)

WMS*Nanimals 

(animal)[g]
N2Oman

[h] 

(kg N2O/yr)
WMS*Nanimals 

(animal)[g]
N2Oman

[h] 

(kg N2O/yr)

Anaerobic digester[k] 69,044 0 0.43 0.01 0.008 0.0075 0 0 0 0
Anaerobic lagoon[k] 69,044 0 0.43 0.01 0.008 0.0075 0 0 0 0

Daily spread 69,044 0 0.10 0.01 0 0.0075 38,096 4,133 44,212 4,796
Deep pit[k] 69,044 0.002 0.24 0.01 0 0.0075 0 0 0 0
Dry lot 69,044 0.02 0.15 0.01 0.02 0.0075 308,241 723,898 357,726 840,114
Liquid/slurry 69,044 0.005 0.26 0.01 0.008 0.0075 3,083 2,561 3,577 2,973
Pasture 69,044 0 0.00 0.01 0 0.0075 3,263 0 3,787 0
Solid storage[k] 69,044 0.005 0.27 0.01 0 0.0075 0 0 0 0
Total -- -- -- -- -- -- 352,683 730,592 409,303 847,882

0.22 0.25
Notes:
[a] Nitrogen excreted per animal (CARB Annex III.B.)
[b] Emission factor representing direct nitrogen as N2O-N for the particular waste management system (CARB Annex III.B.)
[c] Volatilization fraction of N for the animal group (CARB Annex III.B.)
[d] Emission factor representing indirect nitrogen as N2O-N for re-deposited volatilized N (CARB Annex III.B.)
[e] Runoff fraction of N for the animal group (CARB Annex III.B.)
[f] Emission factor representing indirect nitrogen as N2O-N for runoff N (CARB Annex III.B.)
[g] Number of animals per waste management system.  Assumes Tulare has the same distribution of waste management systems as California does (CARB Annex III.B.)
[h] N2O emissions estimated using Equation 1 (see below). 

Equation 1
[i] Data were not provided for dairy cows: dry lot; instead the data for heifers: dry lot were used.
[j] CO2e = carbon dioxide equivalent emissions, which is the sum of all emissions after multiplying by their global warming potentials (GWPs). GWP is 25 for CH4 and 298 for N2O (Table A-1, 40 CFR Part 98).
[k] Data were not provided for dairy heifers: anaerobic digester, anaerobic lagoon, deep pit, or solid storage; instead the corresponding data for dairy cows were used.

Abbreviations:
CARB - California Air Resources Board GWP - global warming potential N2O - nitrous oxide WMS - waste management system
CFR - Code of Federal Regulations kg - kilogram N2Oman - nitrous oxide emissions from manure management yr - year
CO2e - carbon dioxide equivalents MMT - million metric tonnes Nanimals - animal population
g - gram N - nitrogen Nex - nitrogen excreted per animal

Total (MMT CO2e/yr)[j]

Total (MMT CO2e/yr)[j]

Dairy Cow Parameters Base Year (2013) Future Year (2023)

Dairy Heifer Parameters Base Year (2013) Future Year (2023)

𝑁𝑁2𝑂𝑂 = 𝑊𝑊𝑚𝑚𝑎𝑎 × 𝑁𝑁𝑚𝑚𝑚𝑚𝑎𝑎𝑚𝑚𝑚𝑚𝑎𝑎𝑎𝑎 × 𝑁𝑁𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 × 𝐷𝐷𝐸𝐸𝐸𝐸 + 𝑉𝑉𝑓𝑓𝑒𝑒𝑚𝑚𝑒𝑒 × 𝑉𝑉𝐸𝐸𝐸𝐸 + 𝑅𝑅𝑓𝑓𝑒𝑒𝑚𝑚𝑒𝑒 × 𝑅𝑅𝐸𝐸𝐸𝐸 × 1.5711
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