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PROJECT DESCRIPTION / LOCATION

The project sponsor has applied for issuance of  a new Conditional Use Permit (CUP 10-005) to 
bring the existing dairy facilities and dairy herd into compliance with Merced County’s permit 
requirements; there would be no expansion of  the dairy herd or facilities with the proposed project. 
The existing animal confinement facility is located on approximately 157 acres of  14 parcels totaling 
1,995 acres. Approximately 1,648 acres of  the project site are currently used for the production of  
crops, including forage crops; all of  the cropland receives manure process water and/or solid 
manure.  The remaining 190 acres consist of  on-site roadways and ancillary uses to the dairy, in 
addition to two on-site residences. As established at the time of  Initial Study preparation (January 
2011), there are approximately 8,050 animals at the dairy, including 4,000 milk cows, 750 dry cows, 
1,400 bred heifers (15-24 months), 500 heifers (7-14 months), and 1,400 calves (4-6 months).

ISSUE AREAS TO BE EVALUATED IN THE ENVIRONMENTAL IMPACT REPORT

The following focused list of  issue areas will be evaluated in detail in the EIR. The list is preliminary 
and may be expanded or revised during preparation of  the EIR or in response to comments on the 
NOP:

• Land Use Compatibility - Because the community of  Planada is located approximately 3,850 
feet (0.73 miles) south of  the dairy, and there are several off-site residences located in the 
windshed, the dairy project could be incompatible with existing uses in the project vicinity. 
Further, the project may conflict with Merced County Code setback requirements as set 
forth in the Animal Confinement Ordinance. These impacts will be evaluated further in the 
EIR for the project.

• Air Quality and Odors - Dairies have the potential to emit air pollutants and odors that may 
adversely impact public health, the production and quality of  agricultural crops, visibility, 
native vegetation, and buildings and structures. Project activities are subject to San Joaquin 
Valley Air Pollution Control District regulations. Because the near vicinity of  the community 
of  Planada and several off-site residences located in the windshed, air emissions and odors 
from operations will be evaluated in the EIR for the project.

• Greenhouse Gas Emissions and Energy Use - Greenhouse gases associated with operations 
of  confined animal and agricultural activities include methane, nitrous oxide, ozone, and 
carbon dioxide. Activities that emit greenhouse gases associated with animal confinement 
facilities include: animal metabolic activity and animal housing; manure decomposition in 
waste deposits, treatment and storage areas, and field applied manure; on-field cultivation; 
fuel consumption; electricity use; and feed cultivation and transport. Because dairies can be a 
major source of  greenhouse gas emissions, greenhouse gas emissions and energy use will be 
evaluated in the EIR for the project.

• Hydrology and Water Quality - Dairy facilities may pose a number of  potential risks to water 
quality, primarily related to the amount of  manure and process water that they generate.  
Manure and process water from dairy facilities could contribute pollutants such as nutrients 
(nitrogen), ammonia, organic matter, sediments, pathogens, hormones, antibiotics, and total 
dissolved solids (salts).  These pollutants, if  uncontrolled, can cause several types of  water 
quality impacts, including contamination of  drinking water, impairment of  irrigation 
systems, and impairment of  surface waters. These impacts will be evaluated further in the 
EIR for the project.
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• Hazards, Health Risks, and Vectors - Animal agriculture, such as dairies, results in the 
production of  copious amounts of  manure. Animal wastes contain zoonotic pathogens, 
which are viruses, bacteria, and parasites of  animal origin that can cause disease in humans. 
While the existing agricultural character of  the project vicinity tends to minimize 
incompatibility to existing uses, the Hillcrest Dairy could result in flies and other insects in 
the area of  the adjacent residences. These effects will be evaluated more fully in the EIR 
prepared for the project. 

• Biological Resources - Existing conditions in the project area are intensively managed 
agricultural lands including leveled and cultivated feed crop fields, pistachio orchards, and the 
active dairy. Trees on the project site provide suitable nesting habitat for several species of  
birds including raptors and songbirds. Ruderal areas within the project area also provide 
suitable habitat for ground nesting birds and ground dwelling mammals such as ground 
squirrel and cottontail rabbit. A biological reconnaissance survey will be conducted for the 
project site to determine the likelihood of  occurrence of  sensitive plant and animal species 
on the project site. The results of  this survey will be included in the EIR for the project.

The following environmental issue areas are anticipated to result in less-than-significant impacts and 
will be addressed in the EIR commensurate with their possibility of  occurrence:  

• Aesthetics - The project site is currently in agricultural use (agricultural crops and an existing 
dairy) and surrounded by agricultural uses and associated residences. Implementation of  the 
dairy CUP project would not result in any new construction or changes to the existing dairy 
operations. No scenic resources are located on the project site.

• Agriculture and Forest Resources - The project site is currently in agricultural use, and the 
dairy CUP project would represent a continuation of  the currently existing agricultural uses.

• Cultural Resources - The project site is actively cultivated for agricultural use. Archaeological 
resources are suspected to be minimal because the dominant land use has been for 
agricultural uses (including leveling, cultivation, grading, and construction of  the existing 
dairy) and the site is not near any surface waterways or other features known to have 
attracted Native American settlement in Merced County.  No new construction or changes 
to the existing dairy operations that could result in the disturbance of  cultural resources 
would occur.

• Geology, Soils, and Mineral Resources - The project does not include mineral resource 
extraction, nor would the project create the potential for adverse effects from geological 
hazards.

• Hazards and Hazardous Materials - While the dairy would continue to use hazardous 
materials considered common to animal confinement facilities, compliance with regulatory 
requirements for handling and use would minimize the potential for adverse effects.

• Noise - Project operations would not result in excessive noise levels, and the project site is 
located a significant distance from any considerable noise source.

• Population and Housing - The proposed project does not include any additional housing, 
increase of  employees, displacement of  existing housing, nor does it displace substantial 
numbers of  people.

• Public Services - No feature of  the project would result in the need for new or altered 
services for police protection, schools, libraries, or health services. Because no new 
residences are to be constructed onsite, and no new employees would be required, no 
increase in population is expected to result from the dairy CUP project, and no increases in 
the demands for public services such as schools, libraries, or health services requiring the 
construction of  new facilities are expected.
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• Recreation - No increase in population or associated increase in the demand for 
neighborhood or regional parks or other recreational facilities that would require the 
construction of  new facilities or modification of  existing recreation resources would occur 
with the project.

• Transportation/Traffic - The Merced County Public Works Department has instituted 
roadway improvement conditions for new or expanding projects that would impact the 
County’s road system. The Public Works Department would identify conditions of  approval 
to fund or complete needed improvement of  adjacent roads and maintain adequate traffic 
circulation and minimize impacts to traffic and circulation.

• Utilities and Service Systems - Because confined animal facilities, including dairies, would not 
require additional public facilities beyond those typically provided in agricultural areas, and 
because the dairy CUP project does not entail an increase in dairy herd or facilities, the dairy 
CUP project would not be expected to increase the demand for public facilities beyond the 
levels provided and planned for by public utilities.

The Hillcrest Dairy EIR will be prepared in accordance with current State and federal environmental 
regulations, CEQA Guidelines, County requirements and regulations, the revised Merced County 
ACO, and applicable case law. The Hillcrest Dairy EIR will also include analysis of  project 
alternatives and cumulative effects.
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PROJECT DESCRIPTION AND
REQUIRED APPROVALS

Project Title: Hillcrest Dairy Project
Conditional Use Permit No. 10-005

Project Location: 1901 N. Hayden Rd.
LeGrand, CA 95333

Lead Agency Name and Address: Merced County 
Planning and Community Development Department
2222 ‘M’ Street 
Merced, CA 95340

Contact Person and Phone 
Number: 

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

General Plan Designation: Agricultural (Merced County General Plan)

Zoning: A-1 (General Agricultural; Merced County)

DESCRIPTION OF PROJECT

LOCATION

The existing Hillcrest Dairy is located on approximately 157 acres of  14 parcels totaling 1,995 acres 
in an unincorporated area of  Merced County, west of  Hayden Road, and 0.75 miles north of  
Highway 140 in the Planada area. The project’s location is within the central California region (see 
Figures 1 and 2). The active dairy facilities are located on portions of  Merced County Assessor’s 
Parcel Numbers (APN) 053-100-042 and -043. The entirety of  the project is located on several 
parcels identified in Table 1 below and shown on Figure 3. The project site is located in Sections 11, 
14 (Section of  active dairy facilities), 15, 22, 23, 26, and 27, Township 7 South, Range 15 East, 
Mount Diablo Base and Meridian; 37° 18' 46.52"N, 120° 18' 31.82"W. 
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Table 1 Project Parcels and AcreageTable 1 Project Parcels and AcreageTable 1 Project Parcels and Acreage

APN Acreage Use Nutrients Applied*

053-100-042 249 Active dairy facilities, Corn/oats, Pistachios Wastewater/Solid Manure

053-100-043 468 Active dairy facilities, Corn/oats Wastewater/Solid Manure

053-100-044 53 Corn/oats Wastewater/Solid Manure

053-100-047 26 Pistachios Solid Manure

053-100-065 270 Pistachios Solid Manure

053-100-069 124.35 Barn, residence, corn/oats Wastewater/Solid Manure

037-040-004 84 Corn/oats Solid Manure

037-040-003 50 Corn/oats Solid Manure

053-110-006 29 Corn/oats Solid Manure

053-150-033 106 Corn/oats Wastewater/Solid Manure

053-150-032 42 Corn/oats Solid Manure

053-150-006 296.8 Corn/oats Solid Manure

053-080-044 11.6 Residence n/a

053-080-045 184.97 Corn/oats Wastewater/Solid Manure

TOTAL 1,994.72

APN = Assessor’s Parcel Number
* Nutrients may not be applied to the entire acreage of  the parcel listed; application acreage included in NMP dated 12/20/2010. 
Source: Application Materials, 2010. Project Applicant, December 2010; Nutrient Management Plan 12/20/2010.

APN = Assessor’s Parcel Number
* Nutrients may not be applied to the entire acreage of  the parcel listed; application acreage included in NMP dated 12/20/2010. 
Source: Application Materials, 2010. Project Applicant, December 2010; Nutrient Management Plan 12/20/2010.

APN = Assessor’s Parcel Number
* Nutrients may not be applied to the entire acreage of  the parcel listed; application acreage included in NMP dated 12/20/2010. 
Source: Application Materials, 2010. Project Applicant, December 2010; Nutrient Management Plan 12/20/2010.

APN = Assessor’s Parcel Number
* Nutrients may not be applied to the entire acreage of  the parcel listed; application acreage included in NMP dated 12/20/2010. 
Source: Application Materials, 2010. Project Applicant, December 2010; Nutrient Management Plan 12/20/2010.

EXISTING CONDITIONS

The existing animal confinement facility is located on approximately 157 acres of  the 1,995-acre 
project site. The existing facilities include the following: 

- milk barn - corrals and animal freestalls
- 3 settling basins - 2 wastewater storage ponds
- commodity barn - mechanical manure separator and pit
- solid manure stacking area - sand trap
- tailwater recovery pond - feed storage

Approximately 1,648 acres of  the project site are currently used for the production of  crops, 
including forage crops and pistachios; all of  the cropland receives manure process water and/or 

Project Description
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solid manure. While the cropland planted in pistachios is used for the application of  solid manure as 
fertilizer, the pistachios are not used as feed for the dairy herd. The remaining 190 acres consist of  
on-site roadways and ancillary uses to the dairy, in addition to two on-site residences. 

As established at the time of  this Notice of  Preparation (January 2011), there are approximately 
8,050 animals at the dairy, including 4,000 milk cows, 750 dry cows, 1,400 bred heifers (15-24 
months), 500 heifers (7-14 months), and 1,400 calves (4-6 months). 

Table 2 Existing Herd at the Hillcrest DairyTable 2 Existing Herd at the Hillcrest DairyTable 2 Existing Herd at the Hillcrest DairyTable 2 Existing Herd at the Hillcrest DairyTable 2 Existing Herd at the Hillcrest DairyTable 2 Existing Herd at the Hillcrest DairyTable 2 Existing Herd at the Hillcrest Dairy

Milk Cows Dry Cows Bred Heifers 
(15-24 mo.)

Heifers (7-14 
mo.)

Calves (4-6 
mo.)

Calves (0-3 
mo.)

Total 
Animals

4,000 750 1,400 500 1,400 0 8,050

Source: Project Nutrient Management Plan, dated 12/20/2010.Source: Project Nutrient Management Plan, dated 12/20/2010.Source: Project Nutrient Management Plan, dated 12/20/2010.Source: Project Nutrient Management Plan, dated 12/20/2010.Source: Project Nutrient Management Plan, dated 12/20/2010.Source: Project Nutrient Management Plan, dated 12/20/2010.Source: Project Nutrient Management Plan, dated 12/20/2010.

The existing facility consists of  flush and scrape systems that are used to collect and process 
wastewater and solid manure. Animal wastes from freestall and other concrete-surfaced areas are 
flushed to an on-site waste management system that consists of  three settling basins, two wastewater 
storage ponds, and sand trap with four mechanical separators. Solid manure within corral areas is 
scraped.  

Wastewater is mixed with irrigation water and applied to crop land. Stormwater runoff  is directed to 
the wastewater ponds. Receiving fields are graded to guide excess applied irrigation water to an 
existing tailwater return system. Collected tailwater is recycled and returned to the nearest field pipe 
access for reapplication. The dairy facility uses both surface water and groundwater resources for 
farm operations. 

Dry manure is separated from liquids, accumulated on site, and processed for bedding material or 
hauled off  site as piles accumulate for use as fertilizer and soil amendments. Corrals are scraped two 
times per year. Solid manure currently is stock piled in uncovered piles. The solid manure is land 
applied and is also hauled off  site. 

Some of  the crops grown on site are used for the growth of  dairy feed crops, and supplement 
imported grain and hay.  Feed is stored adjacent to solid settling basin (SSB) 1 (see Figure 5) in silage 
piles.

Operations at the dairy are 24 hours per day, 365 days per year, with most operations concentrated 
during daylight hours. The dairy currently employs a staff  of  approximately 50 workers.  

Circulation and Parking

Currently, the site is served by heavy trucks (milk tankers, commodity deliveries), and other vehicles.  
Existing daily trips by all classes of  vehicle are estimated at 170 to 190 average daily trips, with 
approximately 13 heavy truck trips. All trips currently access North Hayden Road by private 
driveway. Regional access is provided by Highway 140. 

Project Description
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Table 3 Hillcrest Dairy Project Trip Generation and AssignmentTable 3 Hillcrest Dairy Project Trip Generation and AssignmentTable 3 Hillcrest Dairy Project Trip Generation and AssignmentTable 3 Hillcrest Dairy Project Trip Generation and AssignmentTable 3 Hillcrest Dairy Project Trip Generation and Assignment

Trip Type/Purpose
Daily Trip 
Generation 

Factor
Type of  Vehicle Daily Trips

Local Route 
of  Trip

Residential Dwellings (on-site) 1 9.5/residence Auto/Light Truck 19 N. Hayden Rd

Employees (off-site) 2 3/employee Auto/Light Truck 150 N. Hayden Rd

Milk Tanker Heavy Truck 5 N. Hayden Rd
Commodities transport from off-site (hay, 
minerals, feed concentrates, other)

Heavy Truck 4 N. Hayden Rd

Solid manure distribution to off-site fields3 Heavy Truck 4.4 N. Hayden Rd

Rendering Service 2/week Medium Truck 0.3 N. Hayden Rd

Veterinarian 1/week Light Truck 0.2 N. Hayden Rd

Administrative/Farm Management 4/person Light Truck 4 N. Hayden Rd

Purveyor sales 2/facility office Auto/Light Truck 2 N. Hayden Rd

Total Auto/Light Truck Trips 175.2

Total Medium Truck Trips 0.3

Total Heavy Truck Trips 13.4

Total Trips 188.9

Notes: Trip Generation table based on Planning Partners assumptions and information obtained from project applicant 
1.  Two residential dwellings located on site
2.  50 off-site employees
3.  1,598 loads of  manure - 438 loads to leased property, 248 loads off  site

Notes: Trip Generation table based on Planning Partners assumptions and information obtained from project applicant 
1.  Two residential dwellings located on site
2.  50 off-site employees
3.  1,598 loads of  manure - 438 loads to leased property, 248 loads off  site

Notes: Trip Generation table based on Planning Partners assumptions and information obtained from project applicant 
1.  Two residential dwellings located on site
2.  50 off-site employees
3.  1,598 loads of  manure - 438 loads to leased property, 248 loads off  site

Notes: Trip Generation table based on Planning Partners assumptions and information obtained from project applicant 
1.  Two residential dwellings located on site
2.  50 off-site employees
3.  1,598 loads of  manure - 438 loads to leased property, 248 loads off  site

Notes: Trip Generation table based on Planning Partners assumptions and information obtained from project applicant 
1.  Two residential dwellings located on site
2.  50 off-site employees
3.  1,598 loads of  manure - 438 loads to leased property, 248 loads off  site

Source: Planning Partners January 2011.Source: Planning Partners January 2011.Source: Planning Partners January 2011.Source: Planning Partners January 2011.Source: Planning Partners January 2011.

SURROUNDING LAND USES AND SETTING

There are several off-site single-family residences associated with other agricultural operations 
located on parcels to the north, south, east, and west of  the project site. There are several off-site 
residences located within the windshed of  the dairy (defined as an area of  1,320 feet upwind to 
2,640 downwind of  the periphery of  the animal facility) (see Figure 4).  The community of  Planada 
is located approximately 3,850 feet (0.73 miles) south of  the dairy.

Project Description
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Table 4 Surrounding Land Uses at the Hillcrest DairyTable 4 Surrounding Land Uses at the Hillcrest DairyTable 4 Surrounding Land Uses at the Hillcrest DairyTable 4 Surrounding Land Uses at the Hillcrest Dairy

Location Land Use General Plan Zoning

ON SITE Dairy / Irrigated agriculture / 2 residences Agricultural A-1

NORTH Agriculture / residences Agricultural
A-1

A-2

EAST Agriculture / residences / Hwy 140 Agricultural A-2

SOUTH Hwy 140 / community of  Planada
General Commercial

Low Density Residential

C-1, C-2

R-1, R-1-5K

WEST Agriculture / residences Agricultural A-1

Source: Application Materials; Project Site Visit, December 15, 2010. Source: Application Materials; Project Site Visit, December 15, 2010. Source: Application Materials; Project Site Visit, December 15, 2010. Source: Application Materials; Project Site Visit, December 15, 2010. 

PROJECT PERMITTING HISTORY

The dairy facility was originally constructed in 2002 under Merced County permit AA 166. The AA 
166 permit allowed for 2,050 milking cows plus support stock, to total 3,885 animal units1. The 
existing dairy is currently regulated by the Regional Water Quality Control Board (RWQCB) under 
the General Order for Existing Milk Cow Dairies (Order No. R5-2007-0035). As established by the 
Report of  Waste Discharge (ROWD) submitted to the RWQCB as required in October 2005, the 
State permitted herd size for the dairy is 4,750 milk and dry cows combined, with regulatory review 
required for expansions of  15 percent above this value (above 5,463 milk and dry cows combined)2. 
The existing herd listed in Table 2 reflects the herd size permitted by the SJVAPCD in the Permit to 
Operate (PTO) issued by the District for the dairy in April 2010 (Facility N-5755 Expiration 
12/31/2012). To bring the existing dairy facility in compliance with Merced County permit 
requirements, the applicant has submitted an application for issuance of  a new Conditional Use 
Permit (CUP 10-005) from the County. 

PROJECT CHARACTERISTICS

The applicant has filed Conditional Use Permit (CUP 10-005) to bring the existing dairy facilities 
and dairy herd into compliance with Merced County’s permit requirements; there would be no 
expansion of  the dairy herd or facilities with the proposed project. 

The milk cows and support stock would continue to be housed in open corrals with freestall barns 
and a flush system. There would be no physical improvements necessary for the proposed project. 
Dairy facility operations would continue as described in Existing Conditions. See Figures 5, 6, and 7 
for the dairy site plan, dairy fields, and an illustration of  the nutrient cycling process used to manage 
animal excrement at the dairy. There would be no change in periods of  operation, employment, or 
daily vehicle trips with the dairy CUP project. 

Project Description
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1  An animal unit is a standardized measure of agricultural animals. A 1,000-pound beef cow is the standard measure 
of  an animal unit.

2  The RWQCB regulates only mature cows (milk and dry) and does not establish any limits on calves, heifers, and 
other support stock.
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Figure 7
Process Diagram

Hillcrest Dairy CUP Project

SOURCE:  Planning Partners, January 2011



ESTABLISHING THE PROPER “BASELINE” FOR THE PROPOSED DAIRY PROJECT

To determine whether an impact is significant, a “baseline” set of  environmental conditions is 
required against which agencies can assess the significance of  project impacts. As established by 
CEQA Guidelines section 15125(a), the existing environmental setting, usually established at the 
time a notice of  preparation is issued, should normally constitute the baseline. Therefore, “the 
impacts of  a proposed project are ordinarily to be compared to the actual environmental conditions 
existing at the time of  CEQA analysis, rather than to allowable conditions defined by a plan or 
regulatory framework.” (Communities for a Better Environment v. South Coast Air Quality 
Management District (2010) 158 Cal.App.4th 1336). Essentially, prior operating permits or permit 
levels do not in themselves establish a baseline for CEQA review of  a new project.!

As most recently set forth in Communities for a Better Environment v. South Coast Air Quality 
Management District, a long line of  Court of  Appeals decisions has upheld this line of  reasoning in 
cases where a plan or regulation allowed for greater development or more intense activity than had 
so far actually occurred, as well as cases where the actual development or activity had, by the time 
CEQA analysis was begun, already exceeded that allowed under the existing regulations.

In the case of  the Hillcrest Dairy project, the applicant is in the process of  permitting the dairy 
operations. In accordance with CEQA, the baseline herd to be used in this environmental analysis is 
the herd count at the time of  NOP preparation, comprising a total of  8,050 animals, including 4,000 
milk cows.

REQUIRED APPROVALS

A listing and brief  description of  the regulatory permits and approvals required to implement the 
proposed project is provided below. This environmental document is intended to address the 
environmental impacts associated with all of  the following decision actions and approvals.

Merced County

• Preparation and approval of  an Environmental Impact Report - Merced County will act as 
the lead agency as defined by the California Environmental Quality Act (CEQA), and will 
have authority to determine if  the Environmental Impact Report is adequate under CEQA.

• Approval of  the Conditional Use Permit - Merced County will consider the proposed dairy 
project as a “Conditional Use Permit.” Conditional Use Permits are discretionary permits for 
uses of  land that require special review to ensure that they are compatible with the 
neighborhood and surrounding residences. They are considered more likely to affect 
surrounding land uses than uses permitted by right in a zoning district or those uses 
permitted under Administrative Permits.

• Fly and Odor Control Program - A fly and odor control program must be submitted to 
Merced County Division of  Environmental Health to address manure storage issues.

• Hazardous Material Business Plan (HMBP) - The storage of  any hazardous material stored 
on site over threshold quantities (55 gallons; 200 cu. ft.; or 500 pounds) would require a 
HMBP to be filed with the Merced County Division of  Environmental Health. Any quantity 
of  hazardous waste generated on site also requires that a HMBP be filed.
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• Roadway Impact Evaluation or Roadway Impact Agreement - The Merced County Public 
Works Department has instituted roadway improvement conditions for new or expanding 
projects that would impact the County’s road system. Since there would be no expansion of  
the herd or facilities with the Hillcrest Dairy CUP project, the CUP project would not result 
in additional truck trips from existing conditions, and would not result in increased 
deterioration to roadways from that currently occurring. However, roadway impact 
evaluation or a roadway impact agreement may be identified by the Public Works 
Department as a condition of  approval to fund needed improvement of  adjacent roads and 
maintain adequate traffic circulation. 

San Joaquin Valley Air Pollution Control District

• Authority to Construct / Permit to Operate – The owner or operator of  any facility or 
activity (including agricultural activities) that emits criteria air pollutants or their precursors 
above certain thresholds must first obtain an Authority to Construct from the San Joaquin 
Valley Air Pollution Control District (SJVAPCD). All new sources exceeding thresholds will 
be required to apply for an Authority to Construct (ATC) and Permit to Operate (PTO); this 
essentially is one permit that is issued in two steps. The applicant first obtains an ATC with 
specific conditions for implementation during construction; then an inspection is completed 
and, if  all the conditions of  the ATC are met during construction, the applicant is issued a 
PTO. Beyond the ATC and PTO, preparation of  an Air Quality Impact Assessment (AQIA) 
would be required, in addition to compliance with other district regulations. The Hillcrest 
Dairy has been issued a PTO for the existing dairy operations (April 2010). No changes to 
this PTO would be necessary.

• Conservation Management Practices (CMP) Plan – The owner or operator of  any 
agricultural facility of  100 acres or more, or an animal confinement facility in excess of  500 
mature cows (for a dairy operation), must submit a CMP plan to the SJVAPCD prior to June 
30, 2004 for existing uses, and prior to operation for proposed uses. The Hillcrest Dairy has 
submitted a CMP Plan based on the existing dairy operations. A CMP plan requires that 
farm operators implement dust reduction practices for each of  the following categories: 
harvest; unpaved roads; unpaved equipment/vehicle yards; and, other. One CMP Plan must 
be submitted for each crop currently grown or that will be grown within the two-year time 
frame of  each Plan.  No change to the facility’s existing CMP would be necessary as a result 
of  the current application being reviewed by Merced County.

State of  California – Regional Water Quality Control Board - Central Valley Region - Waste 
Discharge Requirements 

• The owner or operator of  any facility or activity that discharges, or proposes to discharge, 
waste that may affect groundwater quality or from which waste may be discharged in a 
diffused manner (e.g., erosion from soil disturbance) must first obtain a Waste Discharge 
Requirements (WDR) permit from the RWQCB. The RWQCB regulates discharges from 
dairies and other confined animal facilities according to the anti-degradation requirements of 
the Porter-Cologne Water Quality Control Act and the Water Quality Control Plan for the 
Sacramento River and San Joaquin River Basins. The existing dairy is covered under the 
General Order for Existing Milk Cow Dairies (Order No. R5-2007-0035).  No change to the 
facility’s existing ROWD would be necessary as a result of  the current application being 
reviewed by Merced County.

Project Description
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 APPENDIX B 

NOTICE OF PREPARATION COMMENT LETTERS 

Appendix B includes comment letters received during the Notice of Preparation (NOP) of an 
Environmental Impact Report (EIR) comment period. Comment letters are organized 
chronologically. In the case where copies of the same or very similar letter was sent during both the 
early referral and NOP comment periods, only the most recent letter is included.  

Letters were received from the following agencies and organizations: 

• Merced County, Department of Public Works, Road Division; August 3, 2010. 
• Merced County, Department of Public Health, Division of Environmental Health; 

August 5, 2010. 
• Merced Irrigation District, August 5, 2010. 
• State of California, Department of Fish and Game; August 12, 2010. 
• State of California, Native American Heritage Commission; March 10, 2011. 
• State of California, Regional Water Quality Control Board; March 11, 2011. 
• Wallace Transport, Bud Wallace; March 14, 2011. 
• Ashley Construction Inc., Wed Myers, Vice President; March 24, 2011. 
• State of California, Department of Fish and Game; April 4, 2011. 
• San Joaquin Valley Air Pollution Control District; May 11, 2011. 
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Merced County, Department of Public Works, Road Division 
August 3, 2010 
 
 
This letter relates comments from the Merced County Division of Public Works, Road Division, on 
various issues related to the proposed Hillcrest Dairy project. The comments relate the potential 
impacts to County roadways caused by heavy truck traffic, and requests that approval of the project 
be contingent upon conditions of approval as set forth by the Road Division. 

The impacts of the proposed project on transportation and traffic are discussed in Chapter 11.7 and 
11.9 of the Draft Environmental Impact Report. While no potential impacts to roadway 
maintenance were identified according to CEQA, Merced County will include appropriate 
conditions of approval to maintain adequate roadways as required by the Public Works Department, 
Road Division.  
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Merced County, Department of Public Health, Division of Environmental Health 
August 5, 2010 
 
 
This letter relates comments from the Merced County Department of Public Health, Division of 
Environmental Health, on their review of the proposed Hillcrest Dairy project. The letter outlines 
Merced County requirements regarding the generation and storage of hazardous materials, and 
requirements for compliance with the Merced County Animal Confinement Ordinance (ACO).  
Required actions and corresponding documentation to be submitted to the Merced County DEH 
are identified for each of the identified issue areas. 

The DEH requirements regarding hazardous materials are addressed on page 14 of the Notice of 
Preparation (see Appendix A), and in Chapter 11.5, Hazards, Health Risks, and Vectors, of this Draft 
EIR. Preparation of a Hazardous Material Business Plan would be required for storage on site of any 
hazardous material over threshold quantifies (55 gallons; 200 cu. ft.; or 500 pounds). 

The issue of compliance with the ACO in relation to odors is analyzed in Chapter 5, Air Quality and 
Odors, of this Draft EIR. An Odor Control Plan will be prepared for submission and approval by the 
Merced County DEH, as outlined in the Project Commitments section of Chapter 3, Project 
Description, of this Draft EIR.  

All required environmental commitments and corresponding documentation would be made 
Conditions of Approval of the Hillcrest Dairy project Conditional Use Permit CUP10-005. 
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Merced Irrigation District 
August 5, 2010 
 
 
This letter relates comments from the Merced Irrigation District (MID) on the proposed Hillcrest 
Dairy project. The letter provides details on MID facilities that are operated and maintained in the 
vicinity of the proposed project. The letter also requests that several conditions of approval be 
considered by Merced County. 

Because no construction or expansion of the dairy would occur with implementation of the 
proposed Hillcrest Dairy project, there would be no effects on MID facilities and no environmental 
impacts would occur.  
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State of California, Department of Fish and Game 

August 12, 2010 
 
 
This letter in response to the Notice of Preparation states the concerns of the California 
Department of Fish and Game (CDFG) relative to potential impacts to biological resources in the 
vicinity of the proposed Hillcrest Dairy project. The letter outlines the authorities of the CDFG, and 
lists the special status species and sensitive habitats known to occur in the vicinity of the project site.  
The letter emphasizes the need for a focused biological survey, to be conducted by a qualified 
biologist during the appropriate survey period.  

A biological reconnaissance survey was conducted for the project site on February 8, 2011.  Results 
of the study are included in Appendix G, Reconnaissance Biological Survey for the Hillcrest Dairy; they are 
also discussed in Chapter 6, Biological Resources, of this Draft EIR.  
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State of California, Native American Heritage Commission 
March 10, 2011 
 
 
This letter indicates that the Native American Heritage Commission received and reviewed the 
Notice of Preparation of a Draft EIR for the Hillcrest Dairy project. The letter includes standard 
recommended actions for the review of potentially significant impacts to historical resources, 
including archeological resources.  

Potential impacts to Cultural Resources are evaluated in Section 11.3 of this DEIR. The project site 
is actively cultivated for agricultural use. Archaeological resources are suspected to be minimal 
because the dominant land use has been for agricultural uses (including leveling, cultivation, grading, 
and construction of the existing dairy) and the site is not near any surface waterways or other 
features known to have attracted Native American settlement in Merced County. Since no new 
construction or grading would occur with the dairy CUP project, there would be no likelihood of 
destroying an archaeological site or resource, or disturbing unknown cultural resources, and no 
impact would result with project implementation. 
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State of California, Regional Water Quality Control Board 
March 11, 2011 
 
 
This letter indicates that the Hillcrest Dairy facility is currently regulated under Central Valley 
Regional Water Quality Control Board Order No. R5-2007-0035 Waste Discharge Requirements 
General Order for Existing Milk Cow Dairies.  As the existing herd size of the dairy is within the 
limits of the General Order, Individual Waste Discharge Requirements are not anticipated for the 
Hillcrest Dairy. 

The issue area of water quality is addressed in Chapter 9, Hydrology and Water Quality, in this Draft 
EIR. 
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Wallace Transport, Bud Wallace 
March 14, 2011 
 
 
Wallace Transport is the owner of property immediately adjacent to and south of the Hillcrest Dairy. 
The letter raises a concern about a large increase in the pigeon population on the property, and the 
potential health risk associated with this increase. Since issuance of this letter, the project applicant 
and the commenter have entered mutually agreeable informal arrangements for pigeon control. This 
comment will not be discussed further. 
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Ashley Construction Inc., Wes Myers, Vice President 
March 24, 2011 
 
 
This comment letter indicates support of the proposed project from landowners of several 
properties to the west, north, and east of the Hillcrest Dairy. It notes that the land use of the 
Hillcrest Dairy project is compatible with the zoning in the area, and that the Hillcrest Dairy 
operation is vital and integral to other nearby agricultural enterprises. 
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State of California, Department of Fish and Game 
April 4, 2011 
 
 
This letter from the California Department of Fish and Game augments their previous letter of 
August 12, 2010. The letter states that following the circulation period of the Notice of Preparation, 
the California Tiger Salamander was listed as a threatened species by the State of California.  

A Reconnaissance Biological Survey was performed on February 8, 2011, by a qualified biologist; the 
survey included analysis of potential effects of the project on the California Tiger Salamander. 
Results of the study are included in Appendix G, Reconnaissance Biological Survey for the Hillcrest Dairy; 
they are also discussed in Chapter 6, Biological Resources, of this Draft EIR.  
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San Joaquin Valley Air Pollution Control District 
May 11, 2011 
 
 
This letter comments on the Notice of Preparation for the Hillcrest Dairy project, and acknowledges 
that the proper baseline for the environmental analysis is the facility in its existing condition.  For 
discussion on the analysis of air quality issues, see Chapter 5, Air Quality and Odors, of this Draft EIR. 
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Merced County Appendix D-1 Hillcrest Dairy Project CUP10-005 
August 2011  Administrative Draft EIR 

Permit To Operate Mitigation Measures 
Hillcrest Dairy 

 
 
The Hillcrest Dairy Permit to Operate issued by the San Joaquin Valley Air Pollution Control 
District for the dairy in April 2010 (Facility N-5755 Expiration 12/31/2012) includes mitigation 
measures, or terms and conditions, for several emission units, including but not limited to the 
milking parlor, cow housing, manure handling system, and feed storage. The mitigation measures 
selected for the dairy operations are included below. 
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Management of Nuisance Flies: 
Dairy Design and Operational Considerations 

 
 
 

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



                                                                         
                                                 Department of Entomology – 041 

 College of Agricultural and Natural Sciences 
 
 

 

900 University Avenue  •  Riverside, CA 92521 
Tel 951.827.5294  •  Fax 951.827.3086  •  www.insects.ucr.edu 

Fly monitoring and management strategies should be discussed in depth to ensure that the 
contractor is able to provide the level of service required by the dairy operator to meet 
social or legal obligations.   Pest management contractors should employ Pest Control 
Operators (PCO’s) licensed by the state of California to apply pesticides in the event that 
pesticide applications are needed for fly management.   
 
The relationship between the dairy operator and the contracted pest management service 
must be based on the mutual goal of sustainable fly management.  The contractor that 
advocates the continued use of chemical applications (because it requires less time and is 
easier for the contractor) must be avoided.  The routine use of chemical applications will 
only lead to greater resistance in the fly population resulting in future control failures.  A 
good contractor will constantly evaluate the design and day to day operation of the dairy 
and will provide suggestions that improve the overall sanitation of the dairy, thus effecting 
a permanent reduction in the breeding of nuisance flies.  To support this relationship, the 
dairy operator must be willing to listen to the recommendations of the pest management 
contractor and make appropriate changes to the design or operation of the dairy when 
feasible. 
 
 
 
 
 
Alec C. Gerry, Ph.D. 
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Department of Entomology 
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AIR QUALITY TECHNICAL BACKGROUND 

This technical air quality appendix provides background information used for evaluating the air 
quality impacts for the proposed Hillcrest Dairy in Merced County.  

ENVIRONMENTAL SETTING 

Air quality influences public health and welfare, the economy, and quality of life. Air pollutants have 
the potential to adversely impact public health, the production and quality of agricultural crops, 
visibility, native vegetation, and buildings and structures.  

Because of the great influence of poor air quality on the environment, a far-reaching regulatory 
structure has been developed to regulate businesses and activities to lessen or moderate the adverse 
effects of human activities on air quality. Because of the comprehensive nature of federal, state, and 
regional air quality management, an understanding of the environmental setting of air quality in 
Merced County and the San Joaquin Valley in general begins with a brief description of the physical 
environmental factors influencing air quality, followed by a description of the existing regulatory 
agencies, and their programs and requirements. This is followed by a description of air pollutants.  

The San Joaquin Valley is bounded by the Sierra Nevada mountain range to the east, the coastal 
mountain ranges to the west, the Tehachapi mountains to the south, and San Joaquin County to the 
north. The Valley is approximately 250 miles long and averages approximately 35 miles in width.  

From west to east, elevations in and adjacent to the San Joaquin Valley range from approximately 
3,000 feet above mean sea level (msl) along the crest of the coastal mountain ranges, to below sea level 
in areas of the Valley itself, and above 10,000 feet msl along the crest of the Sierra Nevada mountains. 
The predominant wind direction in the Valley is from the northwest toward the southeast.  

The climate in Merced County is semiarid, characterized by hot, dry summers and cold, moist 
winters. The warmest month is July with average temperatures in the 90°s Fahrenheit and midday 
temperatures ranging up to 100° to 110°. The coldest month is January with average low 
temperatures in the 30°s. 

Annual precipitation, mostly rainfall, ranges from 8 to 13 inches in the San Joaquin Valley, 9 to 14 
inches in the foothills of the Sierra Nevada, to 13 to 24 inches in the Sierra Nevada. The average 
length of the frost-free season in Merced County is approximately 250 days per year. Precipitation 
occurs mainly from November to April; January typically has the highest rainfall. Fog is prevalent in 
the valley from December to March.  

The mountains surrounding the San Joaquin Valley Air Basin (Air Basin) restrict air movement 
through and out of the basin, and, as a result, impede the dispersion of pollutants from the basin. 
Inversion layers are formed in the Air Basin throughout the summer and winter. These layers occur 
when cooler air near the ground surface is overlain by warmer air that prevents the vertical 
dispersion of pollutants. During the summer, the San Joaquin Valley experiences daytime 
temperature inversions at elevations from 2,000 to 2,500 feet above the valley floor, and during the 
winter, inversions occur at elevations from 500 to 1,000 feet above the valley floor (SJVAPCD 
2000).  
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CRITERIA AND NON-CRITERIA AIR POLLUTANTS 

The following section discusses both criteria and non-criteria pollutants. Criteria pollutants are those 
that are regulated by either the state or federal Clean Air Acts. Non-criteria pollutants are not 
regulated by these Acts, but are nonetheless of concern for animal confinement facilities because 
they may be precursors to criteria pollutants, or because of their potential for harm or nuisance. For 
each pollutant, the following discussion sets forth the major sources of the pollutant; its potential for 
adverse environmental effects; the trend of the pollutant in the San Joaquin Valley and Merced 
County in terms of number of violations and concentration in the environment (for nonattainment 
criteria pollutants only); the amount of the pollutant emitted in the San Joaquin Valley and Merced 
County (latest available data is for 2008); the role of animal confinement facilities in the emissions; 
and potential human health effects.   

In general, increased emissions could be expected to increase existing levels of chronic lung disease 
and to increase morbidity1 and mortality. As shown below, the Air Basin is currently in 
nonattainment for criteria pollutants. The current levels of air pollution within the basin result in 
high levels of lung disease, morbidity, and mortality. Emissions in aggregate are expected to increase 
in the basin between the current time and 2020 from all sources and are expected to result in even 
higher levels of the health effects noted below. While CARB is continually refining livestock 
emission estimates and incorporating this data into its regional air quality models for ozone and 
particulate matter, there is a lack of commonly accepted epidemiological models to forecast health 
impacts from dairies and other confined animal facilities (Gaffney 2008). 

Criter ia Pol lutants  

Ozone. Ozone (O3) is not emitted directly into the environment, but is generated from complex 
chemical reactions between reactive organic gases (ROG), or non-methane hydrocarbons, and 
oxides of nitrogen that occur in the presence of sunlight. Ozone exposure causes eye irritation and 
damage to lung tissue in humans. Ozone also harms vegetation, reduces crop yields, and accelerates 
deterioration of paints, finishes, rubber products, plastics, and fabrics. The human health effects of 
ozone are discussed in further detail below. 

Major ROG and NOx generators in the San Joaquin Valley include: motor vehicles and farming 
equipment such as tractors, feed trucks, and pumps; farming operations; and solvent evaporation. 
Total ROG emissions in 2008 were 10,820 tons per year in Merced County and 134,760 tons per 
year in San Joaquin Valley. Total NOx emissions in 2008 were 19,450 tons per year in Merced 
County compared to total NOx emissions in the San Joaquin Valley in 2008 of 206,625 tons per year 
(CARB 2008).  

                                                
1 Illness or disease. 
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With respect to ozone, California and the San Joaquin Valley have some of the most polluted air in 
the nation. In 2007, Kern, Tulare and Fresno counties had the second through fourth most ozone 
violations of any areas in the nation. In 2011, Fresno, Kern, Kings, Merced, Stanislaus, and Tulare 
counties were among the top 25 most ozone-polluted counties in the nation (ALA 2011). Table 1 
sets forth the average number of days during 2007-2009 where ozone levels were classified as being 
at unhealthy levels.	  

Table 1  San Joaquin Valley Air Basin – Average Number of High Ozone Days in 
Unhealthy Ranges by County: 2007-2009 

County 
Number of Days 

Unhealthy for 
Sensitive Groups 

Number of Days 
Unhealthy 

Number of Days 
Very Unhealthy 

Total Days in the 
Unhealthy Ranges 

Fresno 132 27 2 161 
Kern 228 51 2 281 
Kings 95 91 1 187 
Madera 39 3 0 42 
Merced 56 9 1 66 
San Joaquin 27 3 0 30 
Stanislaus 45 6 2 53 
Tulare 243 38 2 283 

Notes:  The number of days it is Unhealthy For Sensitive Groups are the number of days ozone concentrations range 
from 0.085-0.104 ppm; the number of days it is Unhealthy are the number of days ozone concentrations range 
from 0.105-0.124 ppm; and the number of days it is Very Unhealthy are the number of days ozone 
concentrations range from 0.125-0.374 ppm. 

Source: American Lung Association 2011, accessed website June 13, 2011 www.stateoftheair.org/ 
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As shown in Chart 1, within the San Joaquin Valley, the number of days with ozone levels in 
violation of the applicable NAAQS and SAAQS had been increasing for violations of federal and 
state 1-hour standards from 2000 to 2003, and then decreased substantially in 2004 and 2005. 
Violations of federal 8-hour standards also decreased in 2004 and 2005. In 2006 a pattern of 
alternating increases and decreases by year emerged, although both the state and federal 1-hour 
violations have decreased in both 2009 and 2010. Additionally, the increases have remained 
significantly less than the high point within the 2000-2010 time period, in 2003. 
 

 
Source: California Air Resources Board 2011, Ozone Data Summaries (2000-2010). Updated July 13, 2011. 
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Chart 2 indicates that Merced County saw a marked decrease of violations of federal 8-hour and 
state 1-hour standards from 2003 to 2005.  The federal 8-hour violations increased slightly in 2006, 
and violations in all three standards increased in 2008.  However, the increases were significantly less 
than the high point within the 2000-2010 time period, in 2003. Violations of the federal 1-hour 
standard have remained between 0 to 3 days annually throughout the period.  

 

 
Source: California Air Resources Board 2010, Ozone Data Summaries (2000-2010). Updated July 13, 2011. 
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As shown in Chart 3, within the San Joaquin Valley, peak ozone concentrations have generally been 
decreasing during the period from 2000 through 2007, with increases in 2008 and 2010.  
 

 
Source: California Air Resources Board 2008b, Ozone Data Summaries (2000-2010). Updated July 13, 2011. 
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As indicated on Chart 4, both peak 1-hour and 8-hour concentrations have shown increases in 2002, 
and from 2005 through 2008 in Merced County. There was a significant decrease in 2009, and 
followed by an increase again in 2010. 
 

 
Source: California Air Resources Board 2010, Ozone Data Summaries (2000-2010). Updated July 13, 2011. 

 
Emissions from Animal Conf inement Faci l i t i es . The San Joaquin Valley currently experiences 
some of the highest surface ozone (O3) concentrations in the United States even though it has a 
population density that is an order of magnitude lower than many urban areas with similar ozone 
problems. Previously unrecognized agricultural emissions may explain why O3 concentrations in the 
San Joaquin Valley have not responded to traditional emissions control programs (Howard, et al. 
2010). Because ozone is not directly emitted into the atmosphere, but is the result of a reaction 
between NOx and ROG (which are directly emitted), emissions from animal confinement facilities 
will be discussed under those pollutants. 

Health Effec ts .  Ozone is a powerful respiratory irritant at the levels frequently found in most of the 
nation’s urban areas during summer months. Symptoms include shortness of breath, chest pain 
when inhaling deeply, wheezing, and coughing, and increased susceptibility to respiratory infections. 
Exposure to ozone increases: risk of premature mortality, pulmonary inflammation, the risk of 
asthma attacks, and the need for medical treatment and for hospitalization of persons with asthma. 
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In studies of animals, ozone exposure has been found to increase susceptibility to bacterial 
pneumonia infection. (ALA 2006) 

One study of 16 Canadian cities over a 10-year period found that air pollution, including ozone, at 
relatively low concentrations, is associated with excess admissions to the hospital for respiratory 
diseases (Burnett, et. al. 1997). Ozone levels typically rise during the May through September period 
when higher temperatures and the increased amount of sunlight combine with the stagnant 
atmospheric conditions that are associated with ozone air pollution episodes.  

Recently, studies have shown that long-term, repeated exposures to high levels of ozone can 
decrease lung function and damage lung tissue (Kunzli, et. al. 1997; Frischer, et. al. 2000; Kinney, et. 
al. 2000). Ozone exposure also causes eye irritation. 

High ozone levels are particularly dangerous for children. Recent research has tied increases in 
school absentee rates from school and health problems (sore throats, coughs, asthma attacks, and 
similar problems) to increases in ozone levels (Gilliland, et. al. 2001; Chen, et. al. 2000). Children 
with asthma are particularly susceptible to decreased lung function with ozone exposure (Peters, et. 
al. 1999; Mortimer, et. al. 2000).  

Ozone air pollution increases susceptibility to influenza, pneumonia, and other infections, which are 
especially dangerous for the elderly (Sartor, et. al. 1997). In addition, ozone can significantly worsen 
the condition of people with chronic bronchitis and emphysema, and since most of these diseases 
occur in the elderly population, these elderly are at special risk for exposure to ozone. Ozone also 
has been shown to increase allergic responses in people with asthma or allergies (Jorres, et. al. 1996; 
Peden, et. al. 1995). 

Ozone also harms vegetation, reduces crop yields, and accelerates deterioration of paints, finishes, 
rubber products, plastics, and fabrics.  Monitored air quality data and a health model allow the state 
to quantify the potential scope of harm to Californians from air pollution each year – from 
premature death to asthma attacks, as well as the impacts on health care and productivity. For 
example, attaining the State’s own health-based air quality standards for particulate matter and ozone 
would annually prevent:  

• 6,500 premature deaths, 
• 10,000 hospital admissions, 
• 350,000 asthma attacks, and, 
• 2.8 million lost workdays. 

 
According to the American Lung Association, on average in San Joaquin Valley, over 37 percent of 
the population’s health is “at risk” from air pollution (ALA 2007). 

Respirable Particulate Matter (PM10). Particulate matter is divided into primary and secondary 
forms. Primary particulate matter is in the same chemical form in which it was emitted into the 
atmosphere. According to the National Emissions Trends inventory, 89 percent of PM10 emissions 
are due to fugitive dust. Nationally, the main sources of fugitive dusts are unpaved roads (33 
percent), wind erosion of natural soils (20 percent), tillage associated with production of agricultural 
crops (17 percent), construction (14 percent), paved roads (9 percent), and other (2 percent). 
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Approximately 80 percent of fugitive dust emissions are greater than 2.5 microns (µm) (EPA 1999a). 
For emissions sources in Merced County, see Chart 5, below. 

Secondary particulate matter is formed by chemical reactions of free, adsorbed, or dissolved gases in 
the atmosphere. Secondary aerosol formation depends on a variety of factors including: 
concentrations of precursors; concentrations of other reactive species (ozone, hydroxyl radical, 
peroxy radicals, or hydrogen peroxide); atmospheric conditions (solar radiation and relative 
humidity); and the interactions of precursors and preexisting particles within cloud or fog droplets 
on or in the liquid film on solid particles. The length of time particles remain in the atmosphere 
varies depending on their size. Coarse particles can settle within hours and do not normally travel 
long distances. However, in dust storms these particles may travel further. Smaller particles may 
accumulate in the atmosphere where they may remain suspended for days by normal air motions and 
have very low deposition rates. These particles may travel thousands of miles before being removed 
from the atmosphere. Accumulation-mode particles may be incorporated into cloud formation 
processes. These and other particles can be removed from the atmosphere through precipitation. 
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Note:  *Based on 6.72 lbs/1,000 head/day and application of dry manure. 
Source: California Air Resources Board, Emissions by Category – 2008c. 

 
PM10 is released directly into the atmosphere by stationary and mobile sources, and consists of a wide 
range of solid and liquid particles which have an aerodynamic diameter less than or equal to a 
nominal 10 µm. Examples are smoke, dust, aerosols, and metallic oxides. Due to small size, the 
particles can be inhaled and cause damage to lung tissue in humans. The human health effects of 
PM10 will be discussed in further detail below. Major sources of PM10 include vehicles, power 
generation, industrial processing, wood burning, road dust, construction/farming activities, and 
fugitive windblown dust. Chart 5 illustrates the sources of PM10 in Merced County in 2008.  

The 1995 PM10 emission inventory for the Air Basin indicated that fugitive windblown dust, farming 
operations, waste burning and disposal, and road dust were the main sources of PM10 (SJVAPCD 
2000). Total PM10 emissions in 2008 were 11,169 tons per year in Merced County and 109,390 tons 
per year in the San Joaquin Valley (CARB 2008c).  
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As shown in Chart 6, within the San Joaquin Valley, the number of days with PM10 levels in violation 
of the applicable NAAQS remained similar from 2000 though 2010, ranging from zero to 12 days. 
Within Merced County, there were no violations of NAAQS within the period of record.  

Daily violations of SAAQS in both Merced County and the San Joaquin Valley reached a high point 
in 2002, followed by a decrease from 2002 to 2004. Daily violations have steadily risen through 
2010, although there was a slight drop in violations in 2009.  Merced County’s violations in 2010 
have exceeded the high point reached in 2002. 

Source: California Air Resources Board 2008c, PM10 Data Summaries (2000-2008), June 11, 2009. 

As shown in Chart 7, within the San Joaquin Valley, peak 24-hour PM10 concentrations have been 
generally increasing through 2010, although the period since 2003 has shown annual shifts between 
increases and decreases. Merced County concentrations have decreased somewhat during the 2000 – 
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2010 period, although concentrations increased from 2004 through 2006.  As discussed in Chapter 
6, Air Quality, of this Draft EIR, the San Joaquin Valley has been reclassified as attainment of the 
federal PM10 standard.  

 
Source: California Air Resources Board 2008c, PM10 Data Summaries (1993-2008), June 11, 2009. 
 
Emiss ions from Animal Conf inement Faci l i t i es .  In animal confinement facility operations, 
particulates are primarily produced as a result of animal movement on dry manure, soil tillage, 
harvesting, and vehicle travel on unpaved roads. Also, as discussed below, secondary PM10 
formation occurs as a result of the reaction of ammonia with nitrous oxides/sulfur oxides to form 
aerosols. PM10 emission rates from confined animals are a subject of great importance in the arid 
portions of the United States. Estimates of PM10 emissions from dairies vary greatly, from 4 
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lbs/1,000 head/day (Sweeten et al. 2000) to 90.51 lbs/1,000 head/day (Flocchini et al. 2001). In 
2006, the SJVAPCD identified emission factors of 5.46 lbs/head/year for milk and dry cows in 
open corrals, 1.37 for milk and dry cows in freestalls, 10.55 for heifers in open corrals, and 1.37 for 
calves in pens or open corrals (SJVAPCD 2006). These emission factors will be used in this 
technical appendix and associated EIR. 

Health Effec ts .  Exposure to elevated levels of particulate matter causes irritation of the eyes and 
respiratory system. The nature of impacts to the respiratory system is related to the size of the 
individual particles (EPA 2001). Particulate matter having particle diameters greater than 10 µm tend 
to deposit in the nasopharyngeal region of the respiratory tract and are not carried into the deeper 
airways and lungs. Airborne particles of diameter about 2.5 – 10 µm deposit in the trachea and upper 
bronchi due to impaction. Those airborne particles of diameter 0.3 – 0.5 µm undergo the least 
respiratory tract deposition due to impaction and are carried into the deeper alveolar (i.e., gas 
exchange) regions of the lung. 

Research ties increased hospital admissions and mortality rates to increases in PM10 (Samet et al. 
2000; Levy et al. 2000) and supports concern for health effects from larger particulate matter as well 
(Lippman et al. 2000).  

The NAAQS for PM10 has been set at 150 µg/m3 (24-hr). The California SAAQS for PM10 has been 
set at 50 µg/m3 (24-hr) and 20 µg/m3 (annual geometric mean). Citing reported associations between 
increased PM10 concentrations and childhood asthma, and adult risk of heart attack, the SJVAPCD 
has adopted amendments to Regulation VIII (Fugitive PM10 Prohibitions), setting a visible emission 
standard of 20 percent opacity rather than the formerly allowable 40 percent (SJVAPCD 2001b). 
The modified rules apply to construction, landfills, government-owned roads, oil production 
facilities, and off-field agricultural sources (i.e., unpaved roads and equipment storage areas). The 
District has amended Regulation VIII and implemented Rule 4550 so that these rules also apply to 
agricultural tilling, land preparation, and harvesting. 

Under AB 2588, any facility that emits 10 tons (or more) of PM10 per year must submit emissions 
estimates. Prior to 1998, agricultural and livestock operation were not subject to AB 2588 
regulations. Revisions to the California Health and Safety Code §44380.1 require agricultural and 
livestock operations to comply with emission monitoring and reporting mandates. Enforcement of 
these provisions is under the jurisdiction of the local air pollution control district.  

Fine Particulate Matter (PM2.5). PM2.5 is atmospheric particulate matter having a particle size less 
than 2.5 µm in diameter. There are three primary origins of PM2.5: (1) primary solid particulate 
matter that is emitted directly in the solid phase; (2) primary condensable particulate matter that can 
be emitted at high temperature in the gas phase, but condenses into the solid phase upon dilution 
and cooling; and (3) secondary particulate matter that is formed through atmospheric reactions of 
gaseous sulfur dioxide (SO2) and nitrogen oxide (NOx) precursor emissions (EPA 1999a). These 
small particles can be inhaled into the lungs and have the potential to cause health-related impacts in 
sensitive persons. 

Primary solid particulate matter results largely from combustion of fossil fuels or biomass, with 
contributions from certain industrial processes. Sources of primary particulate also include fugitive 
dust emissions from paved and unpaved roads, crustal material from construction activities, 
agricultural tilling, and wind erosion (EPA 1999a).  
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Primary condensable particulate matter is largely comprised of semivolatile organic compounds that 
condense at ambient temperatures to form aerosols. 

Secondary PM2.5 forms through chemical reactions that convert common gaseous pollutants into 
very small particles. Secondary PM2.5 is dominated by sulfur and nitrogen species, but in some 
locations there can also be significant contributions from secondary organic aerosol (EPA 1999a). 
Ammonia emissions from dairies are considered to be precursors to PM2.5 formation. Atmospheric 
ammonia is discussed further below. 

In the San Joaquin Valley, PM2.5 concentrations peak in the fall and winter. The average PM2.5 mass 
measured on episode days in San Joaquin Valley during a 1996 wintertime study were 57 µg/m3 for 
urban areas and 31 µg/m3 for rural areas (Pun and Seigneur 1998). The contribution to the urban 
areas was primarily from ammonium nitrate (30 percent), vegetative burning (21 percent) such as 
wood burning fireplaces, and mobile sources (14 percent). For the rural areas, the contribution was 
primarily ammonium nitrate (50 percent), with less from vegetative burning (9 percent) and mobile 
sources (10 percent) (Magliano 1997). During these episodes of high PM2.5 mass concentrations, air 
stagnation is the single most important factor for the accumulation of particulate matter in the San 
Joaquin Valley (Pun and Seigneur 1998). 

On December 17, 2004, the EPA formally adopted the NAAQS for PM2.5 of 35 µg/m3 for 24 hours 
and 15 µg/m3 for an annual average of three years of data; the state standards for PM2.5 are 12 
µg/m3 for an annual average of three years of data. As discussed above, the San Joaquin Valley air 
basin and Merced County have been designated as nonattainment for PM2.5. Both the CARB and 
local air districts in violation of the NAAQS for PM2.5 will have to prepare SIPs indicating control 
strategies that could be used to reduce particulate emissions. The CARB estimates PM2.5 emissions 
for 2008 to be 3,263 tons annually in Merced County and 38,434 tons annually in San Joaquin Valley 
(CARB 2008c). 

The California Regional PM10/PM2.5 Air Quality Study sponsored by the Central California Air 
Quality Coalition began in June 2000. This study is designed specifically to develop a better 
understanding of PM10 and PM2.5 emissions and to develop a scientifically supported platform for 
making informed decisions regarding particulate control strategies. This study is designed to examine 
particulate emissions from a variety of sources including agricultural and dairy operations. The 
results of this study have not been released as of the date of this technical appendix. 

Emissions from Animal Conf inement Faci l i t i es . Ammonia emissions from dairies are considered 
to be precursors to PM2.5 formation. Atmospheric ammonia is discussed further below. In reactions 
in the atmosphere, gaseous ammonia combines with sulfur oxide (SOx) and NOx to form 
ammonium nitrate and ammonium sulfate PM2.5 particles. It most areas of the United States, 
airborne nitric acid (HNO3) concentrations (primarily from internal combustion engines) are 
generally lower than sulfate concentrations (primarily from coal burning). However, nitric acid 
concentrations can be higher in the San Joaquin Valley (Sheth and Giel 2000).  

Formation of PM2.5 requires both ammonia and SOx/NOx. Dairies are a source of ammonia, but do 
not necessarily produce PM2.5 unless the SOx/NOx concentration is sufficiently high. In most rural 
settings, SOx/NOx concentrations limit the formation of PM2.5. 
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Health Effec ts .  Exposure to elevated levels of particulate matter causes irritation of the eyes and 
respiratory system. The nature of impacts to the respiratory system is related to the size of the 
individual particles (EPA 2001). Those airborne particles of diameter 0.3 – 0.5 µm undergo the least 
respiratory tract deposition due to impaction and are carried into the deeper alveolar (i.e., gas 
exchange) regions of the lung. 

Brief exposures to approximately 100 µg/m3 particulate matter results in increased mucociliary 
clearance in healthy humans (EPA 2001). Exposures to greater than about 400 µg/m3 particulate 
matter cause bronchoconstriction in asthmatics. Acute exposures to approximately 1,000 µg/m3 
particulate matter did not cause airway inflammation in healthy adults, but may cause bronchiolar 
hyperreactivity in sensitive subjects. Because of the potential to cause bronchiolar hyperreactivity, 
brief exposures to high concentrations of particulate matter may result in respiratory distress 
including asthma attacks in individuals with pre-existing respiratory illness. 

Longer-term exposure to particulate matter is associated with chronic respiratory inflammation, 
rhinitis, asthma, increased susceptibility to respiratory tract infections, and increased mortality (EPA 
2001). Relative risk of mortality is highest in the elderly and those individuals with pre-existing 
respiratory conditions (e.g., asthma). While previous reports of mortality associated with exposure to 
high levels of particulate matter focused on respiratory effects, more recent data suggests that 
cardiac failure may be a more important contributor to particulate matter-related mortality (EPA 
2001). 

Carbon Monoxide. Carbon monoxide (CO) is a product of inefficient combustion, principally 
from automobiles and other mobile sources of pollution. Industrial sources of CO emissions 
generally contribute less than 10 percent of ambient CO levels. Peak CO levels occur typically 
during winter months because of a combination of seasonal contributions from home heating 
devices and stagnant weather conditions. CO interferes with the blood’s ability to carry oxygen to 
the body’s tissues and results in numerous adverse health effects. 

The 1995 CO emission inventory for the Air Basin indicated that on-road motor vehicles; other 
mobile sources such as aircraft, trains, boats, and farm equipment; and waste burning and disposal 
were the three leading sources of CO (SJVAPCD 2000). The SJVAPCD is currently unclassified (in 
attainment) with federal and state CO standards. Because rural areas of the San Joaquin Valley and 
Merced County are classified as attainment for CO, and animal confinement facilities and activities 
associated with them are very minor sources of CO, this pollutant will not be discussed further. 

Nitrogen Oxides. Nitrogen Oxides react photochemically with hydrocarbons in the presence of 
sunlight to form ozone. Nitrogen oxides are major contributors to smog formation and acid 
deposition. The 1995 NOx emission inventory for the Air Basin indicated that on-road motor 
vehicles; other mobile sources such as aircraft, trains, boats, and farm equipment; and stationary 
sources of fuel combustion such as oil and gas production and industrial facilities were the three 
leading sources of NOx (SJVAPCD 2000). CARB estimates the releases of NOx in 2006 as 22,163 
tons annually from Merced County and 238,820 tons annually from San Joaquin Valley (CARB 
2008b). 

Nitrogen Dioxide (NO2) is formed in the atmosphere as a result of the reaction of nitric oxide (NO) 
and oxygen or ozone (O3). NO is a by-product of high temperature combustion processes, and 
results from the combination of nitrogen and oxygen. Although NO is much less harmful than NO2, 
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it can be converted to NO2 as a result of atmospheric processes within a short period of time. NO2 
can react with oxidants to form HNO3. HNO3 can then react with ammonia to form ammonium 
nitrate. 

NO2 is a criteria pollutant for which state and federal air quality standards have been set. The federal 
annual average standard is set at 100 µg/m3 (0.053 parts per million (ppm)) and the State of 
California has set a one-hour standard at 470 µg/m3 (0.25 ppm). Currently, the SJVAPCD is in 
attainment for the state and federal NO2 standards. This means that concentrations of NO2 fall 
below the threshold levels established by the EPA and the State of California. The CARB collected 
data between 1995 and 1999 and measured a 24-hour maximum of 0.078 ppm and a 1-hour 
maximum of 0.027 ppm.  

Emissions from Animal Conf inement Faci l i t i es .  In agriculture, nitrous oxides are released from 
the nitrification of ammonia in livestock waste, but more is released directly from soil (Eckard 2007). 
Health Effec ts .  NOx are colored gases formed by the combustion of nitrogen-containing fossil 
fuels, and thermal or biological fixation of nitrogen. NOx may also be an important indoor air 
pollutant where unventilated gas stoves or kerosene heaters are used (Klassen 2001). 

NO2 is a deep lung irritant and may cause pulmonary edema when inhaled in sufficient quantities. It 
is an oxidant gas, similar to ozone, and deposits in the lung in an area only slightly proximal to the 
site of ozone deposition. However, it is a less potent irritant than ozone. Levels of NO2 needed to 
produce effects are in general far greater than levels that occur in ambient air (Klassen 2001). 

Chronic exposures to NO2 may cause pulmonary damage, decreased pulmonary function, and 
increased susceptibility to respiratory infection. Such exposures can be a practical problem for 
farmers, as sufficient amounts can be released by ensilage to produce the symptoms of pulmonary 
damage known as ‘silo-fillers’ disease. Studies in laboratory animals simulating the twice-a-day spike 
in NOx levels related to automobile pollution have demonstrated significant decreases in end-
expiratory volume and vital capacity. Other studies have shown that short-term or long-term 
exposures to NOx can increase susceptibility to respiratory infection by bacterial pneumonia or 
influenza virus. Asthmatics are not more sensitive than normal subjects to NO2 (Klassen 2001). 

Nitrogen oxides have not been associated with carcinogenic health effects in laboratory animals or 
humans and are not classified as carcinogens by the EPA.  

The federal Occupational Safety and Health Administration (OSHA) has established an 8-hour Time 
Weighted Average (TWA) Threshold Limit Value (TLV) of 9,000 µg/m3 for NO2 vapors in the 
workplace. This occupational standard is also applicable to NO. 

A dairy may generate minor sources of NO combustion emissions from project operations. 

Lead. Sources of lead resulting in concentrations in the air include industrial sources and crustal 
weathering of soils followed by fugitive dust emissions. Health effects from exposure to lead include 
brain damage, kidney damage, and learning disabilities.  

The Air Basin is currently unclassified (in attainment) with state standards for lead, and no designation 
has been given in relation to federal attainment status. Because the San Joaquin Valley and Merced 
County are classified as attainment for lead, and animal confinement facilities and activities associated 
with them are very minor sources of lead, this pollutant will not be discussed further. 
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Sulfur Dioxide. Sulfur dioxide is produced when any sulfur-containing fuel is burned. It is also 
emitted by chemical plants that treat or refine sulfur or sulfur containing chemicals. Because of the 
complexity of the chemical reactions that convert SO2 to other compounds (such as sulfates), peak 
concentrations of SO2 occur at different times of the year in different parts of the state depending 
on local fuel characteristics, weather, and topography. SO2 and other sulfur oxides contribute to acid 
deposition problems. 

The 1995 SO2 emission inventory for the Air Basin indicated that industrial processes, fuel 
combustion, and on-road motor vehicles were the three leading sources of SO2 (SJVAPCD 2000). 
The SJVAPCD is currently unclassified (in attainment) with the federal and state SO2 standards for 
sulfur dioxide. Because the San Joaquin Valley and Merced County are classified as attainment for 
sulfur dioxide, and animal confinement facilities and activities associated with them are very minor 
sources of sulfur dioxide, this pollutant will not be discussed further. 

Sulfates. Sulfates are the product of further oxidation of sulfur dioxide, which is produced when 
any sulfur-containing fuel is burned, or by chemical plants that treat or refine sulfur or sulfur 
containing chemicals. Sulfates contribute to acid deposition problems, and form aerosols, which 
contribute to PM2.5. 

Sulfates are listed as a California criteria air pollutant; a SAAQS has been developed, but a NAAQS 
has not. The Air Basin is currently in attainment with the state sulfates standards. Because the San 
Joaquin Valley and Merced County are classified as attainment for sulfates, and animal confinement 
facilities and activities associated with them are very minor sources of sulfates, this pollutant will not 
be discussed further. 

Hydrogen Sulfide. Hydrogen sulfide is a colorless, flammable, poisonous gas that is used in 
industrial processes and is generated during anaerobic decomposition of manure. The San Joaquin 
Valley is currently listed as unclassified in regards to attainment with the SAAQS. At this time, 
hydrogen sulfide measurements are limited to industrial centers in Southern and Northern 
California. 

Hydrogen sulfide is listed as a California criteria air pollutant and is listed in the state Air Toxics 
“Hot Spots” Information and Assessment Act (AB 2588) as a substance for which emissions must 
be estimated for facilities that exceed certain thresholds including facilities that emit 10 or more tons 
of PM10 annually. Prior to December 1998, agricultural and livestock operations were exempted 
from AB 2588. However, California Health and Safety Code §44380.1 has been revised and 
agricultural and livestock operations are now only exempt from paying fees associated with AB 
2588, but not from complying with the remainder of the Act. Enforcement of AB 2588 
requirements is the responsibility of local air quality control districts.  

Emissions from Animal Conf inement Faci l i t i es . Hydrogen sulfide is often linked to anaerobic 
digestion of organic materials. Data from a beef cattle operation in Minnesota suggests that elevated 
hydrogen sulfide concentrations have been observed near cattle operations.  

Health Effec ts .  Hydrogen sulfide is a colorless, flammable gas with a highly offensive odor of 
rotten eggs. It is widely utilized as a reagent in chemical synthesis and in the manufacture of 
deuterium. Major occupational exposures to hydrogen sulfide occur in the petroleum industry, 
natural gas, soil, sewer gas, and as a chemical by-product. 
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Hydrogen sulfide has a strong odor; the threshold for detection by humans is on the order of 0.025 
ppm (0.035 mg/m3). Levels in the range of 3 – 5 ppm (4 – 7 mg/m3) cause an offensive odor. The 
most common symptoms of low-level hydrogen sulfide exposure in humans are nervousness, cough, 
nausea, headache, and insomnia (Poda 1966). Hydrogen sulfide concentrations in the range of 50 – 
250 ppm (70 – 350 mg/m3) may cause eye and mucous membrane irritation, pulmonary edema, and 
pneumonia. At concentrations of 500 – 1,000 ppm, hydrogen sulfide acts as a systemic poison, 
causing sudden fatigue, headache, dizziness, intense anxiety, loss of olfactory function, nausea, 
convulsions, pulmonary edema, respiratory arrest, unconsciousness, cardiac failure, and death.  

Chronic effects in humans do not generally occur due to the strong odor of this chemical. 
Subchronic exposure of laboratory mice to concentrations of 80 ppm (110 mg/m3) resulted in 
inflammation of the nasal mucosa and respiratory epithelium, reductions in body weight gain, and 
decreased organ weights. This study served as the basis for a chronic reference concentration (RfC) 
developed by the EPA for hydrogen sulfide (IRIS 2006). 

There is currently no evidence to indicate that hydrogen sulfide is genotoxic. In addition, there are 
no reported instances of hydrogen sulfide-induced carcinogenicity in humans or animals, and the 
EPA does not currently classify this chemical as a carcinogen. 

The United States Labor Code cites a Permissible Exposure Limit (PEL) of 10 ppm (14 mg/m3) for 
hydrogen sulfide vapors in the workplace (Labor Code Section 142.3 and 144.6). An acceptable 
ceiling concentration of 50 ppm (28 mg/m3) for occupational exposures to hydrogen sulfide has 
been established by federal OSHA, and an 8-hour time-weighted average of 15 ppm (21 mg/m3). 

A NAAQS has not been developed for hydrogen sulfide for public health exposures. However, the 
California Office of Environmental Health Hazard Assessment (OEHHA) has established an Acute 
Reference Exposure Level (REL) for hydrogen sulfide of 0.042 mg/m3 based on mild respiratory 
irritation effects. The California SAAQS for hydrogen sulfide has also been set at 0.042 mg/m3, 
averaged over one hour. A Chronic REL of 0.010 mg/m3 has been established by OEHHA based 
on respiratory system effects. For purposes of human health risk assessment, the EPA has 
established a chronic inhalation reference concentration (RfC) for hydrogen sulfide of 0.001 mg/m3 
based on an experimental subchronic no-observed-adverse-effect-level of 0.042 mg/m3 in mice, 
divided by an uncertainty factor of 1,000. 

Non-Criteria Pollutants 

Reactive Organic Gases. Reactive organic gases are a subset of total organic gases (TOG) that 
form ozone. ROG are created by the incomplete combustion of fuels or other carbon sources. 
ROGs are composed of hydrocarbons that react with nitrogen oxides and form ozone. Not all 
hydrocarbons contribute equally to ozone formation.  

Their reactivity depends on their chemical structure and the atmospheric conditions to which they 
are subjected. The current CARB definition of ROGs is any compound of carbon, excluding carbon 
monoxide, carbon dioxide, carbonic acid, metallic carbides or carbonates, ammonium carbonate, 
methane, methylene chloride, 1,1,1-trichloroethane, freons, methylated siloxanes, and certain 
perflourocarbons. The EPA has also exempted the following low-reactive organic compounds: 
acetone, ethane, methyl acetate, perchloroethylene, and parachlorobenzotrifluoride (CARB 2004). 
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California’s air pollution control districts report TOG to the CARB. The CARB derives a value for 
ROG by multiplying TOG by a fraction based on the source of the TOG (CARB 2000).  

ROG reacts with NOx in the presence of sunlight to form ozone, a criteria pollutant for which both 
federal and state standards have been established. ROG emissions in 2008 in the San Joaquin Valley 
were 134,758 tons, and in Merced County were 10,822 tons (CARB 2008c). 

The principle sources of ROG in both the San Joaquin Valley and Merced County are miscellaneous 
industrial processes, motor vehicles, and solvent evaporation (CARB 2008b) (see Charts 8 and 9). 
Trends in ROG emissions within the San Joaquin Valley and Merced County are similar to those 
identified for ozone above. 

The Air Basin has been designated as a nonattainment area for both federal and state ozone 
standards. Thus, mitigation efforts are ongoing to regulate the emissions of the ozone precursors.  

Source:  California Air Resources Board 2008b; 2008 Estimated Annual Average Emissions, San Joaquin Valley; data accessed June 11, 2009. 
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Source:  California Air Resources Board 2008b; 2008 Estimated Annual Average Emissions, Merced County; data accessed June 11, 

2009. 

 
Emissions from Animal Conf inement Faci l i t i es . Animal confinement facilities, including dairies, 
are currently believed to be a major component of ROG emissions in Merced County and the San 
Joaquin Valley. 

Health Effec ts .  The toxicity of organics depends on their structure. Most hydrocarbons are 
nontoxic at low concentrations. Some low-molecular-weight aldehydes are carcinogens and some 
monocyclic and polycyclic aromatic hydrocarbons (PAH) are suspected or known carcinogens. As 
described above, ozone causes respiratory irritation and long-term respiratory problems. 

Ammonia. Ammonia (NH3) is a pungent, colorless gaseous compound that is composed of 
nitrogen and hydrogen. The individual components react in the atmosphere with nitric acid, the 
product of NOx, and an oxidant, such as ozone, to form ammonium nitrate. Ammonium nitrate is 
considered to be a significant precursor to PM2.5 (fine particulate), a criteria pollutant for which 
NAAQS have been established. State and federal air quality standards have not been set for 
ammonia. 
Ammonia gas can also react with sulfur dioxide or atmospheric sulfates to form ammonium sulfate. 
These reactions, especially ammonium nitrate, represent a significant percentage of wintertime PM2.5 
in San Joaquin Valley (Roe and Mansell 2001). The limiting factor in wintertime ammonium nitrate 
formation in San Joaquin Valley is atmospheric nitrate (Pun and Seigneur 1998). As a result, 
ammonia emissions are also being studied as a potential source of particulate, which could be 
classified as PM2.5.  
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There have been a few studies investigating the contribution of ammonium nitrate to particulate 
matter concentrations in the San Joaquin Valley. A study using data from 1988 and 1989 indicated 
that the contribution of secondary ammonium nitrate to total PM10 was 14.5 percent and 16 percent 
for Fresno and Bakersfield, respectively (Chow et al. 1992). A study of winter 1996 data indicated 
that secondary ammonium nitrate contributed to 34 percent and 32 percent of total PM2.5 for Fresno 
and Bakersfield, respectively. Rural areas in this study had a lower total PM2.5 concentration, but the 
contribution from secondary ammonium nitrate averaged 50 percent (Magliano 1997).  
Major sources of ammonia include the anaerobic decomposition of manure, soil, and wastewater 
treatment facilities. Ammonia emissions result from bacterial catalysis of animal digestive wastes, 
especially urea. In addition to urea, recent studies indicate that approximately 35 percent of total 
organic nitrogen found in manure is rapidly converted to ammonia, and that additional conversion 
takes place when manure is stored over a longer period of time (Sweeten et al. 2000). Reducing 
protein content of feed can significantly reduce ammonia emissions and total nitrogen in dairy 
manure (James et al. 2000). 

Ammonia emissions from livestock operations are generated as a consequence of bacterial activity 
involving organic nitrogen substrates, such as urea, and organic nitrogen compounds in feces. 
Kinetically rapid processes initially convert approximately 35 percent of the total organic nitrogen in 
manure to ammonia and, over longer time periods, primarily during storage, approximately 50-70 
percent of the total organic nitrogen can be converted to ammonia (USDA 2000). 

 

Source: CARB 2003. 
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Based on a 2003 CARB study, ammonia emissions from dairy cattle in the San Joaquin Valley were 
approximately 78,997 tons in 2000 (CARB 2003). These emissions comprised 58.7 percent of 
ammonia emissions within the area (CARB 2003) (see Chart 10). Data are not yet available from 
these studies to establish a trend in ammonia emissions in the San Joaquin Valley or within Merced 
County. Presumably emissions in rural areas are increasing as the populations of confined animals 
increase, though this has not been confirmed by measurement. 

Federal and state standards have not been developed for ammonia, but it is listed in AB 2588 as a 
substance for which emissions must be estimated for facilities that exceed certain thresholds. These 
thresholds include facilities that emit 10 or more tons of PM10 annually.  

Emissions from Animal Conf inement Faci l i t i es . Overall ammonia emissions from dairy cows 
have been estimated at 74 lbs/head/year in San Joaquin Valley dairies (Flocchini et al. 2001; 
ENVIRON 2001). Ongoing studies are evaluating the reliability of these ammonia emissions factors. 
Based on an emission rate 74 lbs/head/year, and 585,000 dairy cows in Merced County in 2008 and 
3,421,000 cows in San Joaquin Valley, ammonia emissions emitted from dairy cows in Merced 
County were 21,650 tons and in San Joaquin Valley were 126,577 tons annually (Planning Partners 
2008 cumulative herd forecast for Merced County and San Joaquin Valley).  

The portion of the dairy (corrals, ponds, crop fields, etc.) that constitutes the source of the ammonia 
emissions has not yet been determined with certainty. Certainly the corrals, settling basins, ponds, 
and crop fields that receive effluent all contribute to ammonia emissions. Few studies of particular 
sources are available. One study evaluated ammonia volatilization from an anaerobic pond in cattle 
and swine facilities (Sommer et al. 1993). Another study of ammonia emissions from dairy ponds in 
Washington measured a flux rate of 30 to 75 µg/m2/sec, for a 390-cow dairy (Mount et al. 2001). 
The pond area from which these flux measurements were taken was approximately 1 acre, which 
may translate into an emission rate from approximately 21 to 53 lbs/head/year or approximately 
one quarter to three quarters of the total ammonia emission rate of 74 lbs/head/year (Flocchini et 
al. 2001). Ammonia emission rate measurements from crop fields fertilized with conventional 
fertilizer are being initiated (Potter, Krauter, and Klooster 2001), but no data is available at this time.  

Ammonia concentrations have been measured at 0.36 to 0.98 mg/m3 at dairy corrals (Sweeten et al. 1999), 
3.0 to 4.8 mg/m3 at a dairy freestall area (Oorlhoek and Kroodsma 1991), and 0.54 mg/m3 at a corral in the 
Chino, California area (Luebs et al. 1974). Ammonia concentrations approximately 0.25 miles downwind of 
a 600-cow dairy in Chino have been measured at 0.018 mg/m3 (Luebs et al. 1974).  

Health Effec ts .  Ammonia is a colorless gas or liquid with a strong irritating odor. Exposure to 
ammonia as a liquid, gas, or in solutions produces irritation to the skin, eyes, and respiratory tract. 

Acute accidental exposure to high concentrations of ammonia may result in epidermal blistering, severe 
irritation, and edema to the nasalpharyngeal passages and pulmonary tissues. Airway obstruction induced 
by ammonia toxicity results in reduced ventilation, pulmonary oxygen transfer, and fluid accumulation 
(White 1971). High concentrations of ammonia produce irritation and damage to the eye ranging from 
irritation to acute corneal injury. Gaseous and/or liquid ammonia can cause burns to the cornea and iris, 
death to the corneal epithelium and lens, and, in some cases, blindness. 

Ammonia exposure to experimental animals in acute and subchronic exposure scenarios resulted in 
increased respiratory rates and mild to severe irritation of the respiratory tract (Mayan and Merilan 
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1972). Rats, guinea pigs, rabbits, dogs, and primates exposed to repeated 8 hour per day, 5 days per 
week exposure for 6 weeks showed symptoms ranging from mild irritation to eye irritation at doses 
of 125 mg/m3 to death at doses of 470 mg/m3. Death resulted from related respiratory problems 
(Coon et al. 1970). 

Experimental ammonia exposure to human volunteers resulted in development of olfactory 
thresholds between 10 and 20 ppm and irritation tolerances of between 100 and 150 ppm (Fergusen 
et al. 1977). In a paired exposure experiment involving knowledgeable and lay subjects, there were 
significant differences in threshold responses to ammonia vapors, although all subjects expressed eye 
and nasal irritation, general discomfort, and headache. All volunteers terminated their exposures at a 
level of 140 ppm (Verberk 1977). 

Workers have been occupationally exposed to ammonia gas in large concentrations often through 
accidental, uncontrolled releases from storage tanks, refrigeration systems, or ruptured lines (White 
1971; Hatton et al. 1979; Montague and MacNiel 1980). Accidental exposures in such cases have 
resulted in occasional fatalities. 

There is currently no evidence to indicate that ammonia creates problems in reproduction in 
laboratory animals or humans. In addition, there are no reported instances of ammonia-induced 
carcinogenicity in humans or animals. However, there has been speculation about possible 
carcinogenicity in certain industrial settings, where there are mixtures of coal gases, ammonia, and 
isobutyl oils (Bittersohl 1971). The EPA does not currently classify ammonia as a carcinogen. 

The United States OSHA has established an 8-hour TWA PEL of 35 mg/m3 for ammonia vapors in 
the workplace (29 CFR - 1910.1000, Subpart Z). 
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PROPOSED GREENHOUSE GAS EMISSIONS THRESHOLD  
FOR THE HILLCREST DAIRY EIR 

Introduct ion 

The California Environmental Quality Act (CEQA) requires agencies to identify a project’s 
potentially significant effects on the environment, and to mitigate significant effects whenever 
feasible. This includes the potential environmental effects of greenhouse gas (GHG) emissions. 
CEQA encourages public agencies to adopt “thresholds of significance” to use in determining the 
significance of environmental effects. A threshold of significance is an identifiable quantitative, 
qualitative, or performance level of a particular environmental effect. Exceedance of a threshold of 
significance would normally result in a determination that the project would have a significant 
environmental impact. Conversely, non-exceedance of a significance threshold would normally 
result in a determination that project would not have a significant environmental impact. In regards 
to thresholds of significance for GHG emissions, CEQA Guidelines §15064.7(c) states that a lead 
agency “may consider thresholds of significance previously adopted or recommended by other 
public agencies or recommended by experts, provided the decision of the lead agency to adopt such 
thresholds is supported by substantial evidence.”  

CEQA requires projects to be evaluated for consistency with “applicable general plans and regional 
plans” (CEQA Guidelines §15125(e)).  Such plans would include “plans for the reduction of 
greenhouse gas emissions” (CEQA Guidelines §15183.5(b)).  These plans involve legislative or 
regulatory programs applicable to all projects or classes of projects within the region.  They establish 
standards that are independent of the impact analysis described in the CEQA Guidelines (see 
provisions beginning with §15126).  The program for GHG emission reductions and maintenance, 
which ultimately is intended to result from AB 32, would constitute such a regional plan when 
adopted.  However, under AB 32, that program does not yet exist.  Furthermore, at this time there 
is no regional or Merced County greenhouse gas reduction plan or climate action plan. Therefore, 
there is no local, regional, or statewide plan regulating global warming by which the proposed 
project can be measured. The California Air Resources Board (CARB) has established preliminary 
approaches to establishing significance thresholds, and the San Joaquin Valley Air Pollution Control 
District (SJVAPCD) has issued guidance for evaluating project-level GHG effects. 

Threshold Options 

In January of 2008, the California Air Pollution Control Officers Association (CAPCOA) released a 
resource document, CEQA and Climate Change (CAPCOA 2008), that collected and presented 
information to support local governments as they undertake a review of GHG emissions from 
projects subject to CEQA. The document considers various approaches to determining the 
significance of emissions, evaluates available methodologies and tools for quantifying GHG 
emissions, and provides a summary of GHG mitigation measures for projects. 
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The CAPCOA white paper discusses three basic options air districts and lead agencies can pursue 
when contemplating the issues of CEQA thresholds for greenhouse gas emissions. The paper 
explores each path and discusses the benefits and detriments of each. The three basic paths are: 

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

The CAPCOA paper explores the basis and implications of setting no threshold, setting a threshold 
at zero, and two primary approaches for those who may choose to consider a non-zero threshold. 
Each has inherent advantages and disadvantages. Air districts and lead agencies may believe the state 
or national government should take the lead in identifying significance thresholds to address this 
global impact. Alternatively, the agency may believe it is premature or speculative to determine a 
clear level at which a threshold should be set. A brief summary of each methodology and its 
implications are included below. 

Implementing CEQA Without a Threshold 
A lead agency is not required to establish significance thresholds for GHG emissions from 
stationary sources. The lead agency may find that it needs more information or experience evaluating 
GHG from these types of projects to determine an appropriate significance threshold. As with other 
project types, the lead agency could conduct a project specific analysis to determine whether an 
environmental impact report is needed and to determine the level of mitigation that is appropriate. 
The agency might also rely on thresholds established for criteria pollutants as a screening method, 
and analyze GHG emissions (and require mitigation) from projects with emissions above the criteria 
pollutant thresholds. Over time, the agency could amass information and experience with specific 
project categories that would support establishing explicit thresholds. The lead agency may also 
choose to base local CEQA thresholds on state guidelines or on the category-specific reduction 
targets established by ARB in its scoping plan for implementing AB 32.  It is important to note here 
that lack of a threshold does not mean lack of significance. An agency may argue lack of significance 
for any project, but that argument would have to be carried forth on a case-by-case, project specific 
basis. By extension then, a decision not to establish thresholds for GHG is likely to result in a 
greater workload for responsible and lead agencies as they consider individual projects under 
CEQA. 

Implementing CEQA with Threshold of Zero 
A lead agency may find that any increase in GHG emissions is potentially significant under CEQA. 
If the zero threshold option is chosen, all projects subject to CEQA would be required to quantify 
and mitigate their GHG emissions, regardless of the size of the project or the availability of GHG 
reduction measures available to reduce the project’s emissions. Projects that could not meet the 
zero-emission threshold would be required to prepare environmental impact reports to disclose the 
unmitigable significant impact, and develop the justification for a statement of overriding 
consideration to be adopted by the lead agency. 

Implementing CEQA with a Non-Zero Threshold 
A non-zero threshold could minimize the resources spent reviewing environmental analyses that do 
not result in real GHG reductions or to prevent the environmental review system from being 
overwhelmed. The practical advantages of considering non-zero thresholds for GHG significance 
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determinations can fit into the concept regarding whether the project’s GHG emissions represent a 
“considerable contribution to the cumulative impact” and therefore warrant analysis. Specifying a 
non-zero threshold could be construed as setting a de minimis value for a cumulative impact. In 
effect, this would be indicating that there are certain GHG emission sources that are so small that 
they would not contribute substantially to the global GHG budget. This could be interpreted as 
allowing public agencies to approve certain projects without requiring any mitigation of their GHG 
emissions. 

Thresholds Previous ly  Adopted or Recommended 

United States Environmental Protection Agency (EPA) 
EPA’s Final Mandatory GHG Reporting Rule became effective December 29, 2009. The rule 
requires reporting of GHG emissions from large sources and suppliers in the United States, and is 
intended to collect accurate and timely emissions data to inform future policy decisions. Under the 
rule, suppliers of fossil fuels or industrial greenhouse gases, manufacturers of vehicles and engines, 
and facilities that emit 25,000 metric tons per year (t/yr) or more of GHG emissions are required to 
submit annual reports to EPA. EPA estimates that the reporting rule will cover about 85 percent of 
GHG emissions in the United States. 

For manure management systems, such as on a dairy, the animal population threshold level below 
which facilities are not required to report emissions is 3,200-cow dairy herd, which represents a 
conservative estimate of the 25,000  t/yr CO2 equivalent (CO2e) threshold level. Facilities that meet 
or exceed these populations will need to conduct an analysis to determine if they emit more than 
25,000 t/yr CO2e. While congress has restricted EPA from expending any funds in fiscal year 2010 
for the purpose of implementing the manure management section of the rule, this does not change 
the requirements of the rule, and facilities that meet the threshold size are advised to keep the 
appropriate records and be prepared to submit a report in 2011. 

California Air Resources Board 
On October 24, 2008, CARB released its Preliminary Draft Staff Proposal, Recommended Approaches for 
Setting Interim Significance Thresholds for Greenhouse Gases under the California Environmental Quality Act. 
CARB staff believes that zero thresholds are not warranted in light of the fact that (1) some level of 
emissions in the near term and at mid-century is still consistent with climate stabilization and (2) 
current and anticipated regulations and programs apart from CEQA will proliferate and increasingly 
will reduce the GHG contributions of past, present, and future projects. But any non-zero threshold 
must be sufficiently stringent to make substantial contributions to reducing the State’s GHG 
emissions peak, causing that peak to occur sooner, and putting California on track to meet its 
interim (2020) and long-term (2050) emissions reduction targets. CARB staff’s objective was to 
develop a threshold of significance that would result in the vast majority (~90 percent statewide) of 
the GHG emissions from new industrial projects being subject to CEQA’s requirement to impose 
feasible mitigation (CARB 2008). 
 
A key aspect of CARB’s approach is to recognize that different GHG thresholds of significance may 
apply to projects in different sectors. Two primary reasons that sector-specific thresholds are 
appropriate are: (1) some sectors contribute more substantially to the problem, and therefore should 
have a greater obligation for emissions reductions, and, (2) looking forward, there are differing levels 
of emissions reductions expected from different sectors in order to meet California’s climate 
objectives. CARB also believes that different types of thresholds - quantitative, qualitative, and 
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performance-based - can apply to different sectors under the premise that the sectors can and must 
be treated separately given the state of the science and data. A sector-specific approach is consistent 
with CARB’s proposed Scoping Plan.  

CARB staff used existing data for the industrial sector to derive a proposed hybrid threshold. The 
threshold consists of a quantitative threshold of 7,000 t/y CO2e for operational emissions (excluding 
transportation), and performance standards for construction and transportation emissions. For 
residential and commercial projects, CARB staff recommended thresholds based on clear and 
stringent performance standards. Performance standards will address the five major emission sub-
sources for the sector: energy use, transportation, water use, waste, and construction.  

As of preparation of this EIR (June 2011), CARB has not finalized its recommendation, and has not 
scheduled any additional workshops or hearings on the draft proposals. 

South Coast Air Quality Management District (SCAQMD) 
On December 5, 2008, the SCAQMD Governing Board adopted the staff proposal for an interim 
GHG significance threshold for projects where the SCAQMD is lead agency.  As described below, 
the SCAQMD recommended interim GHG significance threshold proposal uses a tiered approach 
to determining significance. Tier 3, which is expected to be the primary tier by which the AQMD 
will determine significance for projects where it is the lead agency, uses the Executive Order S-3-05 
goal as the basis for deriving the screening level. Specifically, the Tier 3 screening level for stationary 
sources is based on an emission capture rate of 90 percent for all new or modified projects.  

A GHG significance threshold based on a 90 percent emission capture rate may be more 
appropriate to address the long-term adverse impacts associated with global climate change because 
most projects will be required to implement GHG reduction measures. Further, a 90 percent 
emission capture rate sets the emission threshold low enough to capture a substantial fraction of 
future stationary source projects that will be constructed to accommodate future statewide 
population and economic growth, while setting the emission threshold high enough to exclude small 
projects that will in aggregate contribute a relatively small fraction of the cumulative statewide GHG 
emissions. 

For the purposes of determining whether or not GHG emissions from affected projects are 
significant, project emissions will include direct, indirect, and, to the extent information is available, 
life cycle emissions during construction and operation. Construction emissions will be amortized 
over the life of the project, defined as 30 years, added to the operational emissions, and compared to 
the applicable interim GHG significance threshold tier. The following bullet points describe the 
basic structure of SCAQMD staff’s tiered GHG significance threshold proposal for stationary 
sources.  

• Tier 1 – consists of evaluating whether or not the project qualifies for any applicable 
exemption under CEQA.  

• Tier 2 – consists of determining whether or not the project is consistent with a GHG 
reduction plan that may be part of a local general plan. If the proposed project is 
consistent with the qualifying local GHG reduction plan, it is not significant for GHG 
emissions. If the project is not consistent with a local GHG reduction plan, there is no 
approved plan, or the GHG reduction plan does not include all of the components 
described above, the project would move to Tier 3.  
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• Tier 3 – establishes a screening significance threshold level to determine significance 
using a 90 percent emission capture rate approach. This was calculated as 10,000 t/yr 
CO2e emissions. If the project exceeds the GHG screening significance threshold level 
and GHG emissions cannot be mitigated to less than the screening level, the project 
would move to Tier 4.  

• Tier 4 – consists of a decision tree approach that allows the lead agency to choose one of 
three compliance options based on performance standards. The purpose of Tier 4 is to 
provide a means of determining significance relative to GHG emissions for very large 
projects that include design features and or other measures to mitigate GHG emissions 
to the maximum extent feasible, but residual GHG emissions still exceed the interim 
Tier 3 screening levels. This tier is being further developed by SCAQMD staff and not 
recommended for adoption. 

• Tier 5 – under this tier, the project proponent would implement offsite mitigation (GHG 
reduction projects) to reduce GHG emission impacts to less than the proposed 
screening level. Any offsite mitigation measures that include purchase of offsets would 
require the project proponent provide offsets for the life of the project, which is defined 
as 30 years.  

Residential/Commercial Sectors GHG Significance Threshold – To achieve the same policy objective of 
capturing 90 percent of GHG emissions from new development projects in the 
residential/commercial sectors and implement a “fair share” approach to reducing emission 
increases from each sector, SCAQMD staff discussed with the working group a proposal combining 
performance standards and screening thresholds. The performance standards primarily focus on 
energy efficiency measures beyond Title 24 and a screening level of 3,000 t/yr CO2e based on the 
relative GHG emissions contribution between residential/commercial sectors and stationary source 
(industrial) sectors. It was determined that additional analysis is needed to further define the 
performance standards and to coordinate with CARB staff’s interim GHG proposal. 

As of the date of this EIR (June 2011), the Stakeholder Working Group last met on September 28, 
2010 to further refine the interim recommendations. The SCAQMD interim recommendations do 
not contain guidance specific to agricultural activities. 

Bay Area Air Quality Management District (BAAQMD) 
On June 2, 2010, the BAAQMD’s Board of Directors unanimously adopted the proposed CEQA 
thresholds of significance. BAAQMD’s approach to developing a threshold of significance for 
GHG emissions is to identify the emissions level for which a project would not be expected to 
substantially conflict with existing California legislation adopted to reduce statewide GHG 
emissions. If a project would generate GHG emissions above the threshold level, it would be 
considered to contribute substantially to a cumulative impact, and would be considered significant. 
If mitigation can be applied to lessen the emissions such that the project meets its share of emission 
reductions needed to address the cumulative impact, the project would normally be considered less 
than significant. 
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The BAAQMD’s Thresholds of Significance for operational-related GHG emissions are: 

• For land use development projects, the threshold is compliance with a qualified GHG 
Reduction Strategy; or annual emissions less than 1,100 t/yr CO2e; or 4.6 t CO2e/SP/yr 
(residents + employees). Land use development projects include residential, commercial, 
industrial, and public land uses and facilities. 

• For stationary-source projects, the threshold is 10,000 t/yr CO2e. Stationary-source 
projects include land uses that would accommodate processes and equipment that emit 
GHG emissions and would require an Air District permit to operate. 

If annual emissions of operational-related GHGs exceed these levels, the proposed project would 
result in a cumulatively considerable contribution of GHG emissions and a cumulatively significant 
impact to global climate change. 

The bright-line numeric threshold of 1,100 t/yr CO2e is a numeric emissions level below which a 
project’s contribution to global climate change would be less than “cumulatively considerable.” This 
emissions rate is equivalent to a project size of approximately 60 single-family dwelling units, and 
approximately 59 percent of all future projects and 92 percent of all emissions from future projects 
would exceed this level. For projects that are above this bright-line cutoff level, emissions from 
these projects would still be less than cumulatively significant if the project as a whole would result 
in an efficiency of 4.6 t/yr CO2e per service population or better for mixed-use projects. Projects 
with emissions above 1,100 t/yr CO2e would therefore still be less than significant if they achieved 
project efficiencies below these levels. 

The District does not have an adopted Threshold of Significance for construction-related GHG 
emissions. However, the Lead Agency should quantify and disclose GHG emissions that would 
occur during construction, and make a determination on the significance of these construction- 
generated GHG emission impacts in relation to meeting AB 32 GHG reduction goals, as required 
by the Public Resources Code, Section 21082.2. The Lead Agency is encouraged to incorporate best 
management practices to reduce GHG emissions during construction, as feasible and applicable. 

The BAAQMD CEQA thresholds of significance does not contain guidance specific to agricultural 
activities. 

Sacramento Metropolitan Air Quality Management District (SMAQMD) 
In December 2009, the SMAQMD updated its CEQA Guide to Air Quality Assessment, which 
includes a chapter on greenhouse gas emissions. The greenhouse gas emissions chapter was revised 
in April 2011. Generally, the SMAQMD believes that GHG emissions are best analyzed and 
mitigated at the program-level; however, until more program-level GHG analyses have been 
performed in Sacramento County, the SMAQMD offers the following guidance for addressing the 
GHG emissions associated with individual development projects: 

• The SMAQMD recommends that thresholds of significance for GHG emissions should 
be related to AB 32’s GHG reduction goals. For example, a possible threshold of 
significance could be to determine whether a project’s emissions would substantially 
hinder the State’s ability to attain the goals identified in AB 32 (i.e., reduction of 
statewide GHG emissions to 1990 levels by 2020; approximately a 30 percent reduction 
from projected 2020 emissions). Another possible threshold option could include 
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determining whether the project is consistent with the State’s strategy to achieve the 
2020 GHG emissions limit, as outlined in CARB’s AB 32 Scoping Plan. 

• Stationary source GHGs should be evaluated in the context of the applicable regulatory 
environment that is coming into place under the mandate of AB 32, such as CARB’s AB 
32 Scoping Plan. Over time, implementation of AB 32 will reduce or mitigate GHG 
emissions from industrial sources. Once such requirements are in place, they could 
become the performance standard for industrial projects for CEQA purposes. 

The SMAQMD guidance does not contain any numeric thresholds or guidance specific to 
agricultural activities. 

San Joaquin County Air Pollution Control District (SJVAPCD) 
To assist Lead Agencies, project proponents, permit applicants, and interested parties in assessing 
and reducing the impacts of project specific GHG on global climate change, the SJVAPCD adopted 
the following guidance on December 17, 2009: Guidance for Valley Land-use Agencies in Addressing 
GHG Emission Impacts for New Projects under CEQA and the policy: District Policy – Addressing GHG 
Emission Impacts for Stationary Source Projects Under CEQA When Serving as the Lead Agency (SJVAPCD 
2009). The guidance and policy rely on the use of performance based standards, otherwise known as 
Best Performance Standards (BPS) to assess significance of project specific greenhouse gas 
emissions on global climate change during the environmental review process, as required by CEQA. 
Use of BPS is a method of streamlining the CEQA process of determining significance and is not a 
required emission reduction measure. Projects implementing BPS would be determined to have a 
less than cumulatively significant impact. Otherwise, demonstration of a 29 percent reduction in 
GHG emissions, from business-as-usual, is required to determine that a project would have a less 
than cumulatively significant impact. The guidance does not limit a lead agency’s authority in 
establishing its own process and guidance for determining significance of project related impacts on 
global climate change.  

Projects complying with BPS would not require specific quantification of GHG emissions and 
would be determined to have a less than significant cumulative impact for GHG emissions. Projects 
not complying with Best Performance Standards would require quantification of GHG emissions 
and demonstration that GHG emissions have been reduced or mitigated by 29 percent, as targeted 
by CARB’s AB 32 Scoping Plan. Furthermore, quantification of GHG emissions would be required 
for all projects for which the lead agency has determined that an Environmental Impact Report is 
required, regardless of whether the project incorporates BPS. (SJVAPCD 2009) 

Best performance standards for GHG emissions have not yet been developed for all sources of 
GHG emissions. Given that understanding and regulation of GHG emission sources and 
mitigations is evolving, the SJVAPCD staff expects the development of BPS to be an ongoing 
effort. Consistent with CEQA Guidelines section 15064(h)(3), for projects implementing best 
performance standards, or their equivalent, the District would conclude that the project’s 
incremental contribution to the cumulative impact on global climatic change is not cumulatively 
considerable. (SJVAPCD 2009) 
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The following bullet points illustrate the SJVAPCD’s process for evaluating GHG significance. 
Project impact can be reduced by: 

• Using any combination of District approved GHG Emission Reduction Measures to 
meet BPS 

• Complying with an approved GHG plan or mitigation program 
• Reducing GHG emissions by at least 29 percent.  

The SJVAPCD has developed illustrative examples for potential BPS.  At this stage, these illustrative 
BPS should not be considered District-approved standards, but rather provide an opportunity for 
public input into the development of BPS and ultimate development of final BPS. The illustrative 
BPS now being proposed for livestock operations include that all operations shall utilize all three 
following control measures: 

(1)  All ruminant animal feed shall include at least six percent cottonseed, or, upon 
SJVAPCD approval, based on sufficient demonstration that use of cottonseed is not 
feasible, an equivalent substitute (estimated to generate a 12 percent reduction in 
methane emissions from this source);  

(2) Manure from animal housing areas for mature cows shall be removed and transferred 
into appropriate treatment facilities at least four times a day and at least once a day for all 
other animals (estimated to generate a 7.1 percent reduction in methane emissions from 
this source); and 

(3) Collected manure shall be treated anaerobically in digesters or covered lagoons, designed 
and operated per NRCS standards, with captured methane used for energy recovery in a 
method that displaces current or required fossil fuel use, such as, but not limited to, 
injection into natural gas pipeline, or powering mobile equipment. Taking the effect of 
the CO2 produced from the combustion of CH4 into account, an overall reduction of 
63.5 percent of fugitive CH4 emissions can be achieved by the use of properly designed 
and controlled anaerobic treatment as a BPS. (SJVAPCD 2009) 

Although permit requirements for many livestock farms took effect in 2004, the particular BPS 
proposed, with the exception of frequent manure removal from livestock housing areas, have never 
been implemented as mandatory permit requirements. Instead, many other control measures aimed 
at reducing VOC and PM10 emissions have been applied with greater emphasis. Until these BPS are 
finalized, the following conditions would be most applicable according to the SJVAPCD: 

• In order to minimize Green House Gas emissions and optimize equipment efficiency, all 
equipment shall be operated in accordance with manufacturer specifications and 
approved design specifications.  

• All ruminant animal feed shall include at least 6 percent cottonseed.  
• Manure from animal housing areas shall be removed and transferred into appropriate 

treatment facilities at least four times a day for mature cows and at least once a day for all 
other animals. (SJVAPCD 2009) 
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The illustrative BPS now being proposed by the SJVAPCD for farming operations and the 
application of manure to cropland include that all operations shall utilize the following control 
measure: 
 

(1)  Manure shall be incorporated into soil within 24 hours after application. In a report 
entitled “Recommendations to the San Joaquin Valley Air Pollution Control Officer 
Regarding Best Available Control Technology for Dairies in the San Joaquin Valley”, the 
Dairy Permitting Advisory Group (DPAG) concluded that VOC emissions could be 
reduced by 29 to 58 percent by the prompt incorporation of manure into soil after 
application to land. Based on this information, this BPS assumes a similar benefit as far 
as the reduction of CH4 emissions is concerned. However due to the lack of data, the 
lower control efficiency of 29 percent of methane emissions from this source will be 
used. 

The California Attorney General (AG) has expressed opposition to SJVAPCD strategy, claiming it 
leaves a number of unanswered questions, and the AG’s office issued a letter dated November 4, 
2009 stating that the proposed approach would “not withstand legal scrutiny and may result in 
significant lost opportunities for the Air District and local governments to require mitigation of 
GHG emissions.” The AG noted several deficiencies, primarily that the SJVAPCD does not discuss a 
particular environmental objective that would be achieved by implementing the proposed thresholds, 
such as meeting a GHG emissions reduction trajectory consistent with that set forth in AB 32 and 
Executive Order S-03-05 within the Air District’s jurisdiction. Also, the BPS are described as 
“illustrative” only, and it is not possible at this time to determine whether the BPS ultimately adopted 
will reduce GHG emissions in the San Joaquin Valley and, if so, by how much. Further, the threshold 
does not take into account the need for new development to be more GHG-efficient than existing 
development to achieve AB 32 goals, given that past and current sources of emissions, which are 
substantially less efficient than this average, will continue to exist and emit. The AG also points out 
that the SJVAPCD proposal appears to award emission reduction “points” for undertaking 
mitigation measures that are already required by local or state law and could offer an incentive to 
project proponents to artificially inflate the hypothetical project to show that the proposed project 
is, by comparison, GHG-efficient. Most importantly, the AG noted that according to the SJVAPCD 
guidance, any project employing certain, as of yet unidentified, mitigation measures would be 
considered to not result in a significant level of GHG emissions or a significant impact, regardless of 
the project’s total GHG emissions, which could be very large. 

Because of the uncertain direction of legal opinion, and because BPS for dairies and agricultural 
operations have not been adopted and are illustrative only, this EIR does not use project compliance 
with BPS as a threshold of significance. 

SJVAPCD “Bright-Line” Numeric Threshold 
Serving as lead agency for the Van Der Kooi Dairy project (SCH#2006011107), the SJVAPCD 
established a non-zero threshold in the Supplemental Environmental Impact Report (September 
2008) for the establishment of a new dairy in Fresno County. Using the “Regulated Emissions 
Inventory Capture” methodology set forth by CAPCOA’s CEQA and Climate Change, the SJVAPCD 
established a threshold of an increase in emissions of 38,000 t/yr, or 42,000 U.S. tons per year of 
CO2e to be significant. To make the approach more consistent with an analysis of global impacts, 
this GHG significance threshold is based on the EPA’s major source threshold for NOx, the CARB 
statewide emissions inventory for NOx, and the CARB statewide emissions inventory for GHGs. 
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Comparison of Non-Zero Significance Thresholds 
In efforts to identify a numeric threshold that could be appropriate for this analysis, the table below 
summarizes thresholds discussed above. 

Comparison of Numeric Thresholds 

Category EPA SCAQMD BAAQMD SJVAPCD 

Construction -- 30-yr amortization 
applied to operational 

None recommended 
at this time 

-- 

Stationary Sources 
Operation 

25,000 t/yr 10,000 t/yr 10,000 t/yr -- 

Land Use Projects -- 3,000 t/yr 
OR 

4.6 t CO2e/SP/yr  

1,100 t/yr 
OR 

4.6 t CO2e/SP/yr  

-- 

Dairy/Agricultural 
Project 

25,000 t/yr -- -- 38,000 t/yr 

SP = Service Population; t/yr = metric tons per year; CO2e = carbon dioxide equivalents 
 
While the EPA’s Mandatory GHG Reporting Rule threshold of 25,000 t/yr CO2e represents a 
reporting threshold and not a threshold of significance specifically, it is estimated to capture 
approximately 85 percent of the U.S emissions of GHGs and capture all large sources of GHG 
emissions. This is very similar to the CARB and SCAQMD goal of emissions capture of 90 percent 
to meet AB 32 goals. 

Except for EPA and the SJVAPCD, no other Air District has established any valid thresholds for 
agricultural or dairy uses at this time (June 2011). Because SJVAPCD BPS for dairies and agricultural 
operations have not been adopted and are illustrative only, application of BPS as a threshold is not 
possible at this time. Comparing the SJVAPCD numeric threshold for a dairy of 38,000 t/yr of 
CO2e as established in an adopted EIR with the EPA’s reporting threshold of 25,000 t/yr of CO2e, 
the EPA represents a more conservative value that would capture more large emitters of GHGs. 
However, the EPA’s 25,000 t/yr CO2e is a permit threshold that represents emissions from the 
entire facility and not just the increment of increase. Therefore, a dual threshold is identified that 
uses 10,000 t/yr CO2e (used by both SCAQMD and BAAQMD for industrial stationary sources) as 
the maximum increment of increase and also 25,000 t/yr CO2e as a threshold for total facility 
emissions.  

Identified EIR Threshold 
In accordance with CEQA Guideline §15064.4, Determining the Significance of Impacts from 
Greenhouse Gas Emissions, a lead agency should determine the amount of GHG emissions 
resulting from a project, which may be determined by either using a model or methodology to 
quantify GHG emissions or by relying on a qualitative analysis or performance based standards.  
Additionally, a lead agency may consider: (1) whether the project would increase or reduce GHG 
emissions as compared to the existing environmental setting; (2) whether the project’s emissions 
exceed a threshold of significance that the lead agency has determined applies to the project; or (3) 
the extent to which the project complies with regulations or requirements adopted to implement a 
statewide, regional, or local plan for the reduction or mitigation of GHG emissions. 
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Merced County has not established significance criteria for GHG emissions. Many GHG emission 
reduction strategies have few or limited agricultural measures, making compliance with these 
strategies as a threshold an illogical choice. In efforts to capture both large increases in GHG 
emissions and large emitters of GHGs, and in consideration of the foregoing, for the purposes of 
this EIR, the project’s contribution to GHG emissions would be considered significant if either of 
the following apply:  

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

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

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

The existing Hillcrest Dairy is located within an approximate 1,995-acre site in an unincorporated 
area of Merced County east of Merced and north of Highway 140 and the community of Planada. 
Since the project does not include any new construction or increase in herd, no impacts would occur 
to biological resources. Existing conditions in the project area are intensively managed agricultural 
lands including leveled and cultivated feed crop fields, pistachio orchards, and the active dairy. Trees 
on the project site provide suitable nesting habitat for several species of birds including raptors and 
songbirds. Ruderal areas within the project area also provide suitable habitat for ground nesting 
birds and ground dwelling mammals such as ground squirrel and cottontail rabbit. No important 
native wildlife migration or travel corridors were detected within the project area. No potentially 
ACOE-jurisdictional wetlands or other waters of the U.S. were recorded in the project area.  

INTRODUCTION 

Projec t  Descr ipt ion  
The existing Hillcrest Dairy is located on an approximate 157-acre portion of an approximate 1,995-
acre site in an unincorporated area of Merced County, west of Hayden Road, and 0.75 miles north 
of Highway 140 in the Planada area. For the purposes of this biological reconnaissance survey, the 
study area is considered to incorporate the entire 1,995-acre site. The site covers several parcels 
located on the Planada USGS topographical quadrangle map within portions of Sections 11, 14, 15, 
22, 23, 26, and 27, Township 7 South, Range 15 East, Mount Diablo Base and Meridian; 
37º18’46.52N, 120º 18’31.82W (see Figure 1).  

At the time of the Notice of Preparation (January 2011), there are approximately 8,050 animals at 
the Hillcrest dairy, including 4,000 milk cows, 750 dry cows, 1,400 bred heifers, 500 heifers, and 
1,400 calves. Surrounding the active animal confinement facility are approximately 1,265 acres of 
fields used for the production of crops including corn and oats, and approximately 381 acres of 
pistachio orchard. The project sponsor has applied for issuance of a new Conditional Use Permit 
(CUP10-005) to bring the existing dairy facilities and dairy herd into compliance with Merced 
County’s permit requirements. There would be no expansion of the dairy herd or facilities with the 
proposed project. Dairy operations would continue unchanged, and there would be no physical 
improvements necessary for the continued operation of the dairy.  

Environmental  Set t ing 
The project site is located in an agricultural district of eastern Merced County, with acreage spanning 
north and east of the community of Planada. Historically, the project area consisted of an alluvial 
terrace landscape including annual grassland and vernal pools distributed across undulating slopes 
and occasional low hills, which matched vegetation communities of the ranchlands to the north and 
east. The 1,995-acre project site has its northern border near Bear Creek, which supports a narrow 
band of riparian habitat (see Figure 2). With the exception of the community of Planada and several 
off-site residences, all surrounding land uses are agricultural, including pistachio and walnut orchards 
and a poultry farm southeast of the dairy facility. The project site is in the vicinity of the large 
Cunningham, Ichord, and Flying M ranches in eastern Merced County, which are known to support 
large vernal pool complexes and endemic special status animals and plants (Vollmar 2002). 
However, Bear Creek, other intensively managed agricultural areas, and/or Highway 140 separate 
the project site from these habitat areas.  
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The active dairy was constructed in 2002. All of the natural vegetation within the study area has been 
leveled and converted to farmland. Primarily non-native, weedy vegetation occurs along the 
agricultural drains and roadsides on the site, including mallow (Malva parviflora), rip-gut brome 
(Bromus diandrus), Russian thistle (Salsola tragus), and crabgrass (Digitaria sanguinalis).  
Small areas of undeveloped land within the project area include trees that provide habitat for nesting 
songbirds and raptors (see Figure 3). The croplands, orchards, and roadsides provide limited habitat 
for ground dwelling mammals including mice, ground squirrels, voles, and rabbits. Wildlife species 
observed on the site included locally common birds and mammals such as European starling, house 
sparrow, lark sparrow, northern mockingbird, Brewer’s blackbird, black phoebe, western 
meadowlark, mourning dove, American crow, western scrub jay, killdeer, northern harrier, northern 
flicker, red-winged blackbird, loggerhead shrike, red-tailed hawk, and California ground squirrel.  

The climate in the project vicinity is hot and dry in the summer and cold and moist in the winter. 
Between winter rains are periods of cloudy, foggy, or sunny weather. The average winter 
temperature is 47 degrees Fahrenheit and the average daily maximum temperature during the 
summer is 95 degrees Fahrenheit (www.weatherunderground.com). Soils in the project site are 
mostly remnant of the large Merced River alluvial fan terrace that predominates Eastern Merced 
County. The most common soil type in the project area is Porterville clay, 0 to 3 percent slope, 
although many other soil types are present including Yokohl loam, Raynor cobbly clay, Hopeton 
clay and Honcut silt loam, deep over hardpan (NRCS 2007). The concrete-lined Le Grand Canal 
branches into the Planada Canal on the project site, carrying water to fields in the area during the 
irrigation season. An earthen irrigation ditch carries water from Bear Creek through northeast 
portions of the project site. Miles Creek is channelized with water from the Planada Canal in the 
portion of the project site south of Highway 140. No wetlands or waters of the U.S. are within the 
project boundaries. 

Regulatory Set t ing 
The natural vegetation communities in Merced County historically supported a rich diversity of plant 
and wildlife species. Agricultural conversion, flood control, road construction, dam construction, 
and urbanization have significantly reduced available habitat for native species. Many species no 
longer occur in the area and several other species have declined significantly. As directed by State 
and federal legislation, the California Department of Fish and Game (CDFG) and the United States 
Fish and Wildlife Service (USFWS) have listed many species as threatened, endangered, or as 
candidates for State or federal listing. Other species have been designated as “species of concern” by 
these agencies. In California, plant species designated by the California Native Plant Society (CNPS) 
as rare, threatened or endangered are also given special consideration. Collectively, these plants and 
animals are referred to as “special status species.” 
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For this report, the term “special status species” refers to plants and animals fall into the following 
categories: 

• species listed or proposed for listing as threatened or endangered under the federal 
Endangered Species Act (ESA) (50 CFR 17.12 [listed plants], 50 CFR 17.11 [listed 
animals]; 

• species protected under the auspices of the federal Migratory Bird Treaty Act (MBTA); 
• species listed or proposed for listing by the State of California as threatened or 

endangered under the California ESA (14 CCR 670.5); 
• species that meet the definitions of “rare” or “endangered” under the California 

Environmental Quality Act (CEQA) (State CEQA Guidelines, Section 15380);  
• plants listed as rare under the California Native Plant Protection Act (California Fish and 

Game Code, Section 1900 et seq.);  
• plants considered by the CNPS to be “rare, threatened, or endangered in California”; 
• plants listed by CNPS as plants about which more information is needed to determine 

their status and plants of limited distribution; 
• animal species of special concern to the California Department of Fish and Game; and 
• animals fully protected in California.  

The objectives of this reconnaissance level biological survey were to: 

• Describe existing biological resources conditions on the proposed project site, and; 
• Determine the likelihood of occurrence of sensitive plant and animal species on the 

project site. 

METHODOLOGY 

Literature Review 
Planning Partners was retained by the County of Merced to conduct a reconnaissance level 
biological survey of the proposed project site and to prepare an Environmental Impact Report. Prior 
to the field survey, a query of California Natural Diversity Database (CNDDB) was conducted for 
the U.S. Geological Survey (USGS) topographic quadrangle including the project area (Planada) and 
for the surrounding eight USGS topographic quads (Yosemite Lake, Haystack Mountain, Indian 
Gulch, Merced, Owen’s Reservoir, El Nido, Plainsburg, and Le Grand) (CDFG 2011). CNDDB 
record search reports list sensitive species and habitat locations, and provide specific information 
(e.g. state and federal protection status; global and state rank; CDFG listing status; rare plant status; 
specific locational data; existence status; dates last observed; habitat preferences; and other notes) 
for each recorded biologically sensitive element occurrence.  

A query of the California Native Plant Society’s Electronic Inventory (CNPS 2011) was conducted 
for the same quadrangles to provide information on additional plant species of concern that may 
occur in the project area and surrounding vicinity. A species list was obtained from the USFWS 
website for the Planada quadrangle to provide information on species of concern to the federal 
agency that have the potential to occur in the vicinity of the proposed project. A query of the 
USFWS National Wetland Inventory (NWI) Map for the Planada quadrangle was conducted for 
information regarding known wetlands in the project area (USFWS 2011).  
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The results of the database search and location analysis were used to determine a) if any sensitive 
resources had been previously reported within or in the immediate local vicinity of the Hillcrest 
Dairy site and b) which sensitive biological resources should be specifically searched for during the 
biological reconnaissance survey. Only those species with the potential to occur on the project site 
were given consideration in this report.  

Field Reconnaissance  
Planning Partners biologist Julia Dumars conducted a biological reconnaissance survey of the 
project site on February 8, 2011, including dairy owned cropland that receives dairy wastewater. The 
survey included evaluating primary vegetation cover types, a general assessment of habitat suitability 
for known local wildlife, and recording observed plant and animal species (see Table 1). The survey 
was conducted during the day (between 9:00 am and 12:30pm) and under normal late winter 
conditions (55-65 F, 0-2 mph winds and sunny). The survey was conducted by driving and walking 
the perimeter of the existing dairy facilities (see Figure 4 for map of reconnaissance survey 
pathways). Areas that could potentially support sensitive plants or animals were carefully observed. 
All plants, mammals, and birds were identified, and special status species locations were recorded 
using a geo-referenced aerial photo of the site.  

Table 1  Wildlife Species Recorded in Project Vicinity (Hillcrest Dairy) 

Common Name Latin Name 

Birds 

Red-winged blackbird Agelaius phoeniceus 

Western scrub jay Aphelecoma californica 

Red tailed hawk Buteo jamaicensis 

Killdeer Charadrius vociferus 

lark sparrow  Chondestes grammacus 

Northern harrier Cicrcus cyaneus 

American crow Corvus brachyrhynchos 

Brewer’s blackbird Euphagus cyanocephalus 

Loggerhead shrike Lanius ludovicianus 

Northern mockingbird Mimus polyglottos 

Black phoebe Sayornis nigricans 

Western meadowlark Sturnella neglecta 

European starling Sturnella vulgaris 

Mourning dove Zenaida macroura 

White-crowned sparrow Zonotrichia leucophrys 

Mammals 

California ground squirrel Spermophilus beecheyi 
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RESULTS AND DISCUSSION 

Apart from the active dairy, the majority of the project site consists of intensively managed, 
cultivated, and irrigated oat and corn fields. Approximately 381 acres of the project site is planted in 
pistachio trees. The orchards provide limited wildlife habitat, including nesting habitat for birds and 
forage for small mammals. The fields support small mammals such as mice, voles, and ground 
squirrels, which are prey for raptors including red-tailed hawk, American kestrel, northern harrier, 
barn owl, great horned owl, and bats. Some ruderal (weedy) plants grow on the edges of the cropped 
fields, providing limited food and shelter for small mammals and ground foraging birds. Bare areas 
around lagoons provide nesting and foraging habitat for ground nesting birds such as killdeer.  

Two small groves of non-orchard and non-native trees are present within the project site. One small 
grove of trees is directly west of the active dairy facility in a clearing that also includes a cellular 
communication tower. These nine non-native trees provide nesting habitat for migratory birds and 
several birds. A pair of mourning doves, a northern flicker, and a loggerhead shrike were observed in 
these trees along with numerous small nests. A second area of non-native trees and ruderal 
vegetation is present near the northwest corner of the dairy, at the point where the Le Grand Canal 
splits with the Planada Canal. A pair of red-tailed hawks and a large nest were observed in a tree at 
this location. Piles of dirt and blackberry brambles also provide marginal wildlife habitat within the 
project site.  

The wastewater storage ponds potentially provide forage habitat for several species of shore bird 
and other migratory birds. Limited potential habitat for ground squirrels and burrowing owls is 
present in undeveloped areas within the project site.  

Sensi t ive  habitats ,  spec ia l -s tatus plants ,  and spec ia l  s tatus wi ld l i f e .   
One sensitive natural community, 19 special-status plant species, and 31 special-status wildlife 
species have been recorded in the nine-quad vicinity of the project site. Loggerhead shrike and 
northern harrier, both California Species of Special Concern, were observed within the project site 
during the site reconnaissance survey (see Table 2, Figure 5).  

Sensitive natural communities are those that are considered rare within the region, support sensitive 
plant and/or wildlife species, or function as corridors for wildlife movement. The sensitive natural 
community recorded in the area (Northern Hardpan Vernal Pool) does not occur within the 
boundaries of the project site. 

Neither special-status plants nor habitat that would support special status plants occurs on the 
project site. The entire site is managed as an active dairy or cultivated in orchard trees or irrigated 
forage crops.  
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Of the 31 special status species that have been recorded in the vicinity of the project site, 17 are 
highly unlikely to ever occur on the project site because of lack of suitable habitat. There are 14 
special-status wildlife species that may occur on the site from time to time, but are unlikely to 
regularly occur, or use the project site for breeding: California tiger salamander, mountain plover, 
burrowing owl, bald eagle, merlin, tricolored blackbird, ferruginous hawk, Swainson’s hawk, pallid 
bat, western mastiff bat, Yuma myotis bat, hoary bat, western red bat, and San Joaquin kit fox. 
Loggerhead shrike and northern harrier, both California Species of Special Concern, were observed 
within the project site during the site reconnaissance survey. Species potentially occurring on the site 
are discussed below. 

California tiger salamander, a federally listed threatened and state listed threatened species, is 
found in grasslands with rolling terrain foothills. This amphibian breeds in vernal pools or other 
small, seasonal water bodies, and may use artificial impoundments. Prime habitat includes 
underground refugia, such as California ground squirrel burrows. California tiger salamander has 
been found, however, in areas without mammal burrows. In these areas, they may utilize cracks in 
the ground, burrow into loose soil, or seek refuge in or under rotting logs and fallen branches. 
Refugia may be located as far as ½ mile from a breeding site. 

There are fourteen documented occurrences of California tiger salamander within 5 miles of the 
project site boundary. The nearest documented occurrence is approximately 2 miles east of the 
active dairy facility, approximately 1 mile from the easternmost edge of the project site boundary, on 
the south (opposite) side of Highway 140 (CDFG 2011). A second occurrence is located 2.8 miles 
northwest of the project site, on the north (opposite) side of Bear Creek (CDFG 2011). No suitable 
aquatic or upland habitat for California tiger salamander exists within the project site.  

Mountain Plover, a California Species of Special Concern, is proposed for federal listing as a 
threatened species. This small bird is about the size of a killdeer and is not usually found near water. 
They winter in California and prefer grazed areas with short vegetation, bare ground and flat 
topography. The nearest recorded occurrence of a mountain plover is located approximately 6 miles 
northwest of the project area (CDFG 2011).  
 
Bald eagle is federally protected by the 1940 Bald and Golden Eagle Protection Act and the 
Migratory Bird Treaty Act, and is listed as endangered in California. Bald eagles are large brown 
eagles with a white head and tail feathers. Bald eagles live near rivers, lakes, and marshes where they 
can find fish, their staple food. Bald eagles require a good food base, perching areas, and nesting 
sites. A bald eagle nest tree is known to occur approximately 14 miles southeast of the project site 
on Knapp Ranch (CDFG 2011) and a day roosting site is known to occur at Lake Yosemite 
approximately 8 miles northwest of the project site.  

Merlin,  a falcon on the DFG Watch list is has been recorded 6 miles east of the project site (CDFG 
2011). While the merlin falcon was not observed during field surveys, it could potentially nest, roost, 
and forage on site. 

Burrowing owl, a California Species of Concern, nests in underground burrows in open, dry annual 
or perennial grasslands, deserts and scrublands characterized by low-growing vegetation. This 
species was recorded 2 miles east of the project site, on the opposite side of Highway 140 (CDFG 
2011).  



Hillcrest Dairy Project CUP 10-005 12 Biological Reconnaissance Survey Report 
Merced County  February 2011 

Tricolored blackbird, a California Species of Concern, is a highly colonial nester that requires close 
proximity to open water and insect prey. A large colony was recorded 14 miles north of the project 
site and may forage near the project site in winter (CDFG 2011).  

Ferruginous hawk, a medium-sized hawk with a pale head is on the DFG Watch List. It has been 
recorded approximately 3 miles north of the project site on the opposite side of Bear Creek. This 
hawk prefers open grasslands and feeds mostly on rabbits, ground squirrels, and mice. 

Swainson’s hawk is currently a state listed threatened species, and is federally protected by the 
Migratory Bird Treaty Act. Swainson’s hawks nest in riparian areas in large trees adjacent to prime 
foraging habitat (large, open grasslands or croplands) (CDFG 1994). Nest trees are often oaks, 
cottonwoods, walnuts, and willows in the Central Valley, although Swainson’s hawks are known to 
nest in eucalyptus trees in Merced County. Some Swainson’s hawks will live entirely on insects and 
rodents caught in crop fields, thus alleviating some crop destruction for farmers. Suitable foraging 
habitat is necessary to provide an adequate energy source for breeding adults, particularly for the 
support of nestlings and fledglings. A 10-mile radius is generally the maximum flight distance 
between active and successful nest sites and suitable foraging habitat. The project area provides 
foraging habitat for Swainson’s hawk in the oat hay fields and the pistachio orchard. 

A Swainson’s hawk nest tree was recorded approximately 2.5 miles southwest of the Hillcrest Dairy 
facility in a riparian area near Owen’s Creek. This species may nest or forage on the project site.  

Western red bat, pallid bat, and western mastiff bat are all California Species of Concern that 
have been recorded in the vicinity of the project area. Western red bats roost primarily in trees and 
prefer habitat edges with trees that are protected from above and open below with open areas for 
foraging. Western mastiff bats occur in many open, semi-arid to arid habitats including grasslands 
and roost in crevices in cliff faces, high buildings, trees and tunnels. Pallid bat is known to occur 
most commonly in dry open areas with rocky areas for roosting. Yuma myotis bat and hoary bat 
have also been recorded in the project vicinity. 

San Joaquin kit fox (FE/CT) is known to occur from four separate recorded occurrences all within 
3 miles of the project site (CDFG 2011). No sign of San Joaquin kit fox was observed, but they may 
occur on site as transient foragers. The project site supports some small mammals that could 
provide prey for San Joaquin kit fox and American badger. Agricultural access roads open or fallow 
fields, and irrigation ditches and canals provide an important corridor for the movements of these 
mammals.  

The project site provides limited nesting and foraging opportunities for a number of additional 
sensitive wildlife species including various species or raptors and migratory birds that are protected 
by the Migratory Bird Treaty Act. 

ANALYSIS OF PROJECT EFFECTS 

Because no changes to land use are proposed as part of the current permit application, no impacts to 
biological resources would occur according to CEQA. Any future conversion of cultivated farmland, 
orchard, or removal of trees could contribute to the loss of foraging and nesting habitat for some 
special-status species and/or nesting raptors. No special status plant species would be affected by 
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any change within the project boundaries. No ACOE-jurisdictional wetlands or other waters of the 
U.S. would be affected by a change within the project boundaries. 

CONCLUSIONS AND MITIGATION MEASURES 

Throughout Merced County, the conversion of cultivated farmland to dairies and other 
developments are resulting in a cumulative and significant loss of foraging and nesting habitat for 
some special-status and migratory birds. This loss of habitat is cumulatively significant, unavoidable, 
and unmitigable. However, because there would be no construction or changes in dairy operations 
associated with the CUP, no conversion of farmland would occur with the dairy CUP project. 
Continuation of operations at the existing Hillcrest Dairy will not result in adverse impacts to 
sensitive biological resources.  Because no new adverse impacts to biological resources will result 
from the continued operation of the Hillcrest Dairy, no mitigation measures are necessary. 
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Table 2 Special Status Species Reported on the CNDDB and CNPS Inventory 
 

Scientific Name 

Common Name 
Status Habitat Requirements Probability of Occurrence  

SPECIAL STATUS PLANTSa 

Agrostis hendersonii 

Henderson’s bent grass 

3.2 Moist places in grassland or vernal pool habitats. Mapped in 1999 in 
rangeland 6 mi NW of the project area.  

Absent. There is no habitat to support this plant on 
the Hillcrest Dairy project site.  

Atriplex cordulata 

heartscale 

1B.2 Chenopod scrub, valley and foothill grassland, meadows, alkaline flats, 
and scalds in the Central Valley. Sandy soils. Found regionally in alkali 
grassland. 1-150m.  

Absent. There is no habitat to support this plant on 
the Hillcrest Dairy project site.  

Atriplex minuscula  

lesser saltscale 

1B.1 Chenopod scrub, playas1, valley and foothill grassland. In alkali sink 
and grassland in sandy alkaline soils. 20-100m. Found locally in heavily 
alkaline grassland, with a white crust of soil salts.  

Absent. There is no habitat to support this plant on 
the Hillcrest Dairy project site.  

Atriplex persistens  

vernal pool smallscale 

1B.2 Alkaline vernal pools. Found regionally in northern claypan vernal 
pool. 10-115m.  

Absent. There is no habitat to support this plant on 
the Hillcrest Dairy project site.  

Atriplex subtilis  

subtle orache 

1B.2 Valley and foothill grassland. Found regionally on alkaline plains and 
open spots. 40-100m. 

Absent. There is no habitat to support this plant on 
the Hillcrest Dairy project site.  

Calycadenia hooveri 

Hoover’s calycadenia 

1B.3 Valley and foothill grassland on exposed barren, rocky soil. Mapped at 
several locations in vernal pool grassland/rangeland on Flying M 
Ranch. 

Absent. There is no habitat to support this plant on 
the Hillcrest Dairy project site.  

Castilleja campestris ssp. 
succulenta  

succulent owl’s-clover 

FT/CE 
1B.2 

Vernal pools, valley and foothill grassland. Moist places, often in acidic 
soils. 25-750m. Recorded at several locations in vernal pool 
grassland/rangeland 1.5-5 mi N and E of the project area. 

Absent. There is no habitat to support this plant on 
the Hillcrest Dairy project site.  

Downingia pusilla  

dwarf downingia 

2.2 Mesic valley and foothill grassland sites, vernal lake and pool margins. 
1-485m. Recorded in vicinity of UC Merced campus.  

Absent. There is no habitat to support this plant on 
the Hillcrest Dairy project site.  

Eryngium spinosepalum  

spiny-sepaled button-
celery 

1B.2 Vernal pools within grassland 100-420m. Recorded at several locations 
in the project vicinity including along Hwy 140 ~1.5 mi SE of the 
Hillcrest Dairy facility. 

Absent. There is no habitat to support this plant on 
the Hillcrest Dairy project site.  

Gratiola heterosepala 

Bogg’s Lake hedge-
hyssop 

CE, 1B.2 Marshes and vernal pools. On clay soils usually in vernal pools, 
sometimes on lake margins. 5-2,400m. Recorded on the Flying M 
Ranch rangeland N of the project area.  

Absent. There is no habitat to support this plant on 
the Hillcrest Dairy project site.  

                                                
1  Shallow closed depression which is intermittently filled with water but is mainly dry due to evaporation. 
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Scientific Name 

Common Name 
Status Habitat Requirements Probability of Occurrence  

Phacelia ciliata var. opaca  

Merced phacelia 

1B.2 Valley and foothill grassland, on adobe or clay soils of valley floors, 
open hills, or alkaline flats. 60-150m. 

Absent. There is no habitat to support this plant on 
the Hillcrest Dairy project site.  

Navarretia myersii ssp. 
myersii 

Pincushion navarretia 

1B.1 Vernal pools in valley and foothill grasslands. Clay soils within non-
native grassland 20-330m. Recorded on vernal pool 
grassland/rangeland ~5 mi from the project area. 

Absent. There is no habitat to support this plant on 
the Hillcrest Dairy project site.  

Navarretia nigelliformis ssp. 
radians  

shining navarretia 

1B.2 Cismontane woodland, valley and foothill grassland, vernal pools. 200-
1,000m. Recorded at several locations in vernal pool 
grassland/rangeland 3-5 mi from the project site. 

Absent. There is no habitat to support this plant on 
the Hillcrest Dairy project site.  

Neostapfia colusana 

Colusa grass 

FT/CE 
1B.1 

Vernal pools. Usually in large or deep vernal pool bottoms with adobe 
soils. Found regionally in pools surrounded by valley grassland, 
including on the Flying M Ranch N of the project site. Also found on 
strongly saline Lewis loam, surrounded by non-native grassland.  

Absent. There is no habitat to support this plant on 
the Hillcrest Dairy project site.  

Orcuttia inaequalis  

San Joaquin Valley 
orcutt grass 

FT/CE 
1B.1 

Northern hardpan vernal pools with annual grassland. Mapped 
regionally on Corning gravelly loam and Redding gravelly loam soil, 
including on the Flying M Ranch N of the project site. 

Absent. There is no habitat to support this plant on 
the Hillcrest Dairy project site.  

Orcuttia pilosa  

hairy orcutt grass 

FE/CE 
1B.1 

Vernal pools. Recorded in two locations over 9 mi from project site, 
one possibly extirpated. 

Absent. There is no habitat to support this plant on 
the Hillcrest Dairy project site.  

Sagittaria sanfordii  

Sanford’s arrowhead 

1B.2 Marshes and swamps. In standing or slow-moving freshwater ponds, 
marshes, and ditches. 0-610m. 

Absent. There is no habitat to support this plant on 
the Hillcrest Dairy project site.  

Sidalcea keckii 

Keck’s checkerbloom 

FE, 1B.1 Grassy slopes in blue oak wood land in valley and foothill grassland. 
Recorded ~9 mi NE of the project area just N of Lake Yosemite. 

Absent. There is no habitat to support this plant on 
the Hillcrest Dairy project site.  

Tuctoria greenei  

Greene’s tuctoria 

1B.1 Dry bottoms of vernal pools in open grasslands, 30-1,065m. Recorded 
in 1987 in several locations near the project site on rangeland. 

Absent. There is no habitat to support this plant on 
the Hillcrest Dairy project site.  

SPECIAL STATUS INVERTEBRATES  

Branchinecta conservatio  

Conservancy fairy 
shrimp 

FE Endemic to the grasslands of the northern two-thirds of the central 
valley; found in large, turbid pools. Regionally inhabits astatic pools 
located in swales formed by old, braided alluvium, filled by 
winter/spring rains and lasting until June. Recorded at many locations 
in vernal pool grassland within 5 mi of the project area. 

Absent. Possible to occur in ponded water filling 
depressions within the project site, but no natural 
habitat occurs on site. 



Hillcrest Dairy Project CUP 10-005 16 Biological Reconnaissance Survey Report 
Merced County  February 2011 

Scientific Name 

Common Name 
Status Habitat Requirements Probability of Occurrence  

Branchinecta lynchi 

vernal pool fairy shrimp 

FT 
 

Endemic to the grasslands of the central valley, central coast 
mountains and south coast mountains, in astatic rain-filled pools. 
Regionally inhabits small, clear-water sandstone depression pools and 
grassed swale, earth slump or basalt-flow depression pools. Recorded 
at many locations in vernal pool grassland within 5 mi of the project 
area. 

Absent. Possible to occur in ponded water filling 
depressions within the project site, but no natural 
habitat occurs on site. 

Branchinecta mesovallensis  

Midvalley fairy shrimp 

rare This species has been recorded in high concentrations in vernal pools 
in eastern Merced County. Recorded at many locations in vernal pool 
grassland within 5 mi of the project area.  

Absent. Possible to occur in ponded water filling 
depressions within the project site, but no natural 
habitat occurs on site. 

Desmocerus californicus 

Valley elderberry 
longhorn beetle 

FT Occurs only in the Central Valley of CA, in assoc. with blue elderberry 
shrubs. Known to occur along the Chowchilla River 11 mi SE of the 
project site and along the Merced River. 

Absent. There is no habitat to support this species 
on the Hillcrest Dairy project site.  

Lepidurus packardi  

vernal pool tadpole 
shrimp 

FE Inhabits vernal pools and swales in the Sacramento Valley containing 
clear to highly turbid water. Pools commonly found in grass bottomed 
swales of unplowed grasslands. Some pools are mud bottomed and 
highly turbid.  

Absent. Possible to occur in ponded water filling 
depressions within the project site, but no natural 
habitat occurs on site. 

Linderiella occidentalis  

California linderiella 

rare Seasonal pools in unplowed grasslands with old alluvial soils underlain 
by hardpan or in sandstone depressions. Water in suitable pools has 
very low alkalinity, conductivity, and TDS.  

Absent. Possible to occur in ponded water filling 
depressions within the project site, but no natural 
habitat occurs on site. 

Lytta molesta 

Molestan blister beetle 

rare Inhabits the central valley of CA. Known only from a museum 
collection, no year or site location known. 

Absent. There is no habitat to support this species 
on the Hillcrest Dairy project site.  

SPECIAL STATUS AMPHIBIANS 
Ambystoma californiense 

California tiger 
salamander 

FT/CT/ 
CSC 

Needs underground refuges, especially ground squirrel burrows and 
vernal pools or other seasonal water sources for breeding.  

Absent. There is no habitat to support this species 
on the Hillcrest Dairy project site.  

Rana boylii 

Foothill yellow-legged 
frog 

CSC Shallow streams and lake margins. Absent. There is no habitat to support this species 
on the Hillcrest Dairy project site.  

Spea hammondii 

western spadefoot 

CSC Occurs primarily in grassland habitats; can be found in valley foothill 
hardwood woodlands. Vernal pools essential for breeding and egg 
laying.  

Absent. There is no habitat to support this species 
on the Hillcrest Dairy project site.  
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Scientific Name 

Common Name 
Status Habitat Requirements Probability of Occurrence  

SPECIAL STATUS REPTILES 
Emmys (=Clemmys) 
marmorata 

western pond turtle 

CSC Ponds, marshes, rivers, streams, and irrigation ditches with aquatic 
vegetation. Needs basking sites and suitable upland habitat (sandy 
banks or grassy open fields) for egg laying.  

Absent. There is no habitat to support this species 
on the Hillcrest Dairy project site.  

Thamnophis gigas 

giant garter snake 

FT/CT Freshwater marshes and streams. Has adapted to drainage canals and 
irrigation ditches.  

Absent. There is no habitat to support this species 
on the Hillcrest Dairy project site. Canals on the 
project site are concrete lined and steep-sided with 
no vegetation. 

SPECIAL STATUS FISH 
Mylopharodon conocephalus 

hardhead 

CSC Low to mid-elevation streams in the Sacramento-San Joaquin drainage. 
Recorded in 1981 and 2007 in the Merced River.  

Absent. There is no habitat to support this species 
on the Hillcrest Dairy project site.  

SPECIAL STATUS BIRDS 
Agelaius tricolor  

tricolored blackbird 

CSC Nesting colony requires open water, protected nesting substrate and 
foraging area with insect prey within a few km of the colony. 

Absent. There is no habitat to support this species 
on the project site.  

Athene cunicularia  

burrowing owl 

CSC Uses burrow sites in open, dry annual or perennial grasslands, deserts 
and scrublands characterized by low-growing vegetation.  

Possible. Burrowing owls are known to occur 
along roadsides and in berms on nearby properties. 

Buteo regalis 

Ferruginous hawk 

DFG 
Watch List 

Open grasslands, low foothills. Preys on rabbits, ground squirrels, and 
mice. Recorded in 2001 N of the project area on the Flying M Ranch.  

Possible. Not observed during field surveys. 
Recorded nearby and potentially nests, roosts, and 
forages on site.  

Buteo swainsoni 

Swainson’s hawk 

CT Breeds in stands with few trees in juniper-sage flats, riparian areas, and 
in oak savannah. Requires adjacent suitable foraging areas such as 
grasslands, or alfalfa or grain fields supporting rodent populations.  

Possible. Although this species was not observed 
during field surveys, and there is no nesting habitat 
on site, this species has been recorded within 3 mi 
of the project site.  

Charadrius montanus  

mountain plover 

CSC Winters in short grasslands, freshly plowed fields, newly sprouting 
grain fields, and sometimes sod farms. Prefers grazed areas with 
burrowing rodents.  

Possible. This species has been observed near 
agricultural drain canals in the region, approximately 
6 miles northwest of the project area.  

Circus cyaneus 

Northern harrier 

CSC Riparian species nests on the ground in thick marsh or grassland 
vegetation or margins of agricultural areas April –September.  

Present. Potentially roosts and nests in trees in the 
project area. Cultivated fields provide suitable 
foraging areas. 

Falco columbarius 

merlin 

Watch list Clumps of trees or windbreaks at edges of grasslands and  
deserts, farms and ranches. 

Possible. Not observed during field surveys. 
Recorded nearby and potentially nests, roosts, and 
forages on site. 
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Scientific Name 

Common Name 
Status Habitat Requirements Probability of Occurrence  

Haliaeetus leucocephalus 

Bald eagle 

CE Most nests w/in 1 mi of water (ocean, lake, river). Nests in large, old 
growth, or dominant live tree.  

Unlikely. No trees large enough for nesting. May 
forage in the area. 

Lanus ludovicianus 

Loggerhead shrike 

CSC Open habitats with scattered perches in lowlands and foothills. Often 
found in open cropland.  

Present. Potentially roosts and nests in trees in the 
project area. Cultivated fields provide suitable 
foraging areas. 

SPECIAL STATUS MAMMALS 
Antrozous pallidus 

Pallid bat 

CSC Most common in open, dry habitats with rocky areas for roosting 
(deserts, grasslands, shrublands, woodlands, and forests). Very 
sensitive to disturbance of roosting sites. Recorded near Merced River. 

Possible. Not observed during field surveys. 
Recorded nearby and potentially nests, roosts, and 
forages on site. 

Dipodomys heermanni 
dixoni 

Merced kangaroo rat 

rare Grassland and savanna communities in eastern Merced and Stanislaus 
counties. Needs fine, deep, well-drained soil for burrowing. 
Granivorous but also eats forbs and green grasses. Recorded at several 
locations near the UC Merced campus and on surrounding 
grassland/rangeland. 

Not expected to occur. No suitable habitat 
present for this species on the project site due to 
long-term cultivation. 

Eumops perotis californicus 

Western mastiff bat 
CSC  Suitable habitat consists of extensive open areas with abundant roost 

locations provided by crevices in rock outcrops and buildings. 
Insectivorous. 

Possible. Not observed during field surveys. 
Recorded nearby and potentially nests, roosts, and 
forages on site. 

Lasiurus blossevillii 

Western red bat 

CSC Roosts primarily in trees, 2-40 ft above ground. Prefers habitat edges 
and mosaics with trees protected from above and with open forage 
area below.  

Possible. Not observed during field surveys. 
Recorded nearby and potentially nests, roosts, and 
forages on site. 

Lasiurus cinereus 

Hoary bat 

rare Prefers open habitats or habitat mosaics, with access to trees for cover 
and open areas or habitat edges for feeding. Roosts in dense foliage of 
medium to large trees. Feeds primarily on moths. Requires water. 
Recorded in 1918 and 1921 at locations in the Planada vicinity. 

Possible. Not observed during field surveys. 
Recorded nearby and potentially nests, roosts, and 
forages on site. 

Myotis yumanensis 

Yuma myotis 

rare Optimal habitats are open forests and woodlands with sources of 
water over which to feed. Distribution is closely tied to bodies of 
water. Maternity colonies in caves, mines, buildings, or crevices. 
Documented regionally in riparian corridor at Dutchman Creek and 
Merced River. 

Not expected to occur. No suitable habitat 
present on site. 

Perognathus inornatus 

San Joaquin pocket 
mouse 

rare Typically found in grasslands and blue oak savannas. Needs friable 
soils. Several individuals recorded in 2001 on large tracts of habitat in 
eastern Merced County. 

Not expected to occur. No suitable habitat 
present for this species on the project site due to 
long-term cultivation. 
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Scientific Name 

Common Name 
Status Habitat Requirements Probability of Occurrence  

Taxidea taxus  

American badger 

CSC Most abundant in drier open stages of most shrub, forest, and 
herbaceous habitats, with friable soils. Need sufficient food, friable 
soils and open, uncultivated ground. The closest known records are 
from ~14 mi SE of the site.  

Not expected to occur. This species or its sign 
(burrows, tracks, scat) were not observed during 
field surveys. This species may occur occasionally as 
a transient, but is not expected to den on site.  

Vulpes macrotis mutica  

San Joaquin kit fox 

FE/CT Annual grasslands or grassy open stages with scattered shrubby 
vegetation. Need loose-textured sandy soils for burrowing and suitable 
prey base. The closest known records are from ~3 mi W of the site.  

Unlikely. This species or its sign (burrows, tracks, 
scat) were not observed during field surveys. This 
species may occur occasionally as a transient, but is 
not expected to den on site.  

aStatus (Federal/State) 
None = no Federal or State status 
FE = Federally listed endangered 
FT = Federally listed threatened 
CE = State listed endangered 
CT = State listed threatened 
CSC = California Species of Special Concern 
 

bStatus (CNPS) 
List 1B – Plants rare and endemic to California; List 2 – Plants rare in California 
List 3 – Plants without sufficient information; List 4 – Plants of limited distribution, a Watch List 
 
Threat Ranks: 0.1-Seriously threatened in California (high degree/immediacy of threat); 0.2-Fairly threatened in 
California (moderate degree/immediacy of threat); 0.3-Not very threatened in California (low degree/immediacy of 
threats or no current threats known) 

 
Source: California Department of Fish and Game Natural Diversity Database (CNDDB) February 10, 2011  
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EVALUATION OF FLY MANAGEMENT 
HILLCREST DAIRY 

 
 
INTRODUCTION 
 
Hillcrest Dairy (near Planada, CA) has applied for issuance of a new Conditional Use 
Permit (CUP 10-005) from Merced County to bring the existing dairy into compliance with 
Merced’s permit requirements.   The dairy consists of 157 acres of confined animal 
facilities lots surrounded by 1,648 acres of forage crops and 190 acres of ancillary use land 
(primarily roadways).  The dairy is situated ¾ mi north of the city of Planada and ½ mile 
east of a small community.   The dairy currently has approximately 8,050 dairy animals, 
including 4,750 cows, 1,900 heifers, and 1,400 calves.  The facility is comprised of a 
milking barn, free stall corrals with flush lanes housing milk producing cows, open corrals 
with shade structures housing heifers, silage and commodities storage areas, a solids 
separation area with four manure separators, and a manure wind row composting pad. To 
meet water quality requirements, tail water from crop irrigation will be recovered and 
returned to the irrigation system. 
 
Based on the current use of the surrounding area (agriculture) and the sparseness of 
residences in the immediate vicinity, it is my opinion that this site is well suited for a dairy 
of this size and that any issues related to the production of flies are manageable to ensure 
that nearby residents will not suffer unreasonable nuisance. 
 
 
DISPERSAL OF NUISANCE FLIES 
 
It should be expected that this dairy (as with all confined animal agriculture) will produce 
some level of nuisance flies and that these flies will disperse to some extent to neighboring 
properties.  The key to mitigating fly dispersal is to reduce the development of nuisance 
flies (especially house flies) on the dairy.  General recommendations to manage fly activity 
on a dairy and to mitigate dispersal from a dairy are provided as a separate document not 
specifically tailored to the Hillcrest Dairy. 
 
The dispersal behavior of adult flies is not well understood.  House flies have been 
recorded to disperse from ¼ mile to over 10 miles (though any significant dispersal over 1-
2 miles is unusual in my experience).  The dispersal distance is dependent upon many 
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factors to include environmental factors such as temperature and wind condition, the 
geography of the surrounding area, the presence or absence of vertical structures on which 
flies tend to rest, and the availability of food sources in the immediate vicinity.  House flies 
can disperse greater distances in agricultural areas with low growing forage crops or vacant 
fields than in areas with a more complex environment such as urban areas or tree crop 
fields that providing structure and food sources.  Directionality of dispersal is not well 
understood, but our current belief is that house flies disperse in random fashion with fly 
densities then being greatest at locations near developmental sites which offer resting 
structures or food. 
 
It is likely that the dispersal behavior of adult houseflies tends to depend on the micro-
climatic conditions present at the time of dispersal and the presence of “vertical structure” 
that might contain dispersing flies.  Vertical structure is any structure (natural or man 
made) that provides vertical surfaces of varying height (a heterogeneous vertical landscape) 
on which flies will stop to rest.   While the theory is untested, it is supposed that the 
provision of heterogeneous vertical structure internal to and at the periphery of a confined 
animal operation will help to reduce the number of flies that disperse beyond the 
boundaries of the operation.  This vertical structure might consist of tree lines, hedges, 
fences and walls, or other similar structure. 
 
Stable flies (sometimes called biting flies) are also known to disperse and in some cases 
can disperse very great distances as they are carried aloft by weather fronts.  For practical 
purposes, dispersal by weather fronts is not of importance to the dairy operator.  Unlike 
house flies, adult stable flies require blood to survive and develop eggs and thus are 
generally more likely to remain closely associated with livestock rather than move toward 
human residences.  Like house flies, stable flies are known to rest on vertical surfaces when 
not seeking animals on which to feed.  The same heterogeneous vertical structure barriers 
that may help to reduce house fly dispersal may also reduce the dispersal of stable fly. 
 
The remaining nuisance flies commonly associated with confined dairy operations (horn 
fly, face fly, false stable fly) do not generally result in nuisance to neighbors or employees 
of the dairy facility. 
 
The Hillcrest dairy is surrounded on most sides by forage crops (primarily corn) with tree 
crops (Pistachios) to the east of the animal facilities. The dairy also has a variety of tree 
crops located adjacent to the milk parlor and separating two free stall barns.  A tree line 
along Hayden Road separates the dairy and the pistachio tree crops.  The presence of 
numerous trees in or adjacent to the dairy as well as the presence of a tall corn crop during 
summer will greatly mitigate movement of nuisance flies from the dairy.  Flies that do 
begin to disperse will be quickly “captured” by the vertical resting structure provided by 
the corn and trees, with any further dispersal then likely to return the flies to the dairy 
proper.  
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MANAGEMENT OF NUISANCE FLIES 
 
The key to reducing fly activity and thus nuisance caused by these flies is to reduce the 
development of nuisance flies at the dairy.  The life cycle of most nuisance flies is very 
rapid requiring only a week or so during the hotter summer months.  Flies can thus develop 
from an egg into an adult fly within one week.  Understanding this time requirement, it is 
important to remove any manure or organic material that may serve to breed flies on a 
weekly basis during the warmer time of year (June through November) to prevent the 
production of flies.  Manure that dries within a few days does not need to be removed as fly 
development will not occur in dry manure.  Wet manure and organic material that is 
removed must be rapidly dried, properly composted, or flushed via a wastewater system 
into separation or holding ponds. 
 
Many of the common fly breeding sites can be “designed out” of the dairy resulting in 
better overall sanitation of the dairy and far fewer hours (and dollars) spent later attempting 
to reduce fly development.  The Hillcrest Dairy is a relatively new facility (built in 2002) 
and has been constructed with modern recommendations for fly management integrated in 
the design.  Design features that reduce fly development and which are present at this dairy 
include free stall barns with flush lanes, calf hutches positioned over flush lanes, 
appropriate grades for drylot pens and the commodities holding area, and placement of 
watering stations onto concrete aprons adjacent to drainage systems to catch leaks and 
overflows. The use of manure separators at this facility will also result in lower fly 
numbers if the resulting manure solids are removed, harrowed, or composted with a few 
days.  It was noted that a few fence lines are located within the drainage channel of a drylot 
pen, which may result in areas of wet manure along fence lines which are not disturbed and 
compacted by the animals.  During the next grading of these drylot pens, there may be 
some advantage to moving drainage channels entirely outside the drylot pen.  
 
Manure management and sanitation practices are just as important as proper design.  The 
Hillcrest dairy management is aware of appropriate practices for fly management and 
indicated that they follow these practices; during the critical summer months, these 
practices include weekly scraping/harrowing of drylot pens, weekly replacement of animal 
bedding, regular inspection of flush lanes, manual removal of manure buildup from fence 
lines and beneath watering stations, and rapid handling of separated manure solids.  I noted 
no sanitation failures at the dairy during my site visit.  It was apparent to me that this 
facility is complying generally with expected sanitation practices relative to manure 
management and fly production. 
 
A fly management plan should be instituted by every dairy operator such that sanitation 
measures are clearly understood by all employees, fly monitoring is conducted year round, 
and fly threshold levels are determined to indicate when greater fly control efforts need to 
be instituted.  A well thought out fly management plan should result in effective control of 
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nuisance flies with a minimum of emergency measures such as chemical applications for 
control of adult nuisance flies.  The attached document entitled Management of Nuisance 
Flies: Dairy Design and Operational Considerations can assist in the development of a fly 
management plan specific to any dairy operation.  Ideally, the fly management plan should 
be developed in coordination with the persons or agencies that will be responsible for the 
implementation of the management program at the dairy. 
 
SITE SPECIFIC COMMENTS 
 
Overall, the Hillcrest Dairy design appears well thought out with respect to the 
management of wastewater and the storage of silage and commodities.   It is clear that 
mitigation of nuisance fly problems was considered during the design of the facilities.   
 
During my site visit on 7/11/2011, the overall house fly activity was very low for a dairy of 
this size.  House fly activity is typically high during this time of the year.  The low fly 
activity confirms that the Hillcrest Dairy is actively mitigating fly activity through facility 
design considerations and sanitation efforts.  Because this facility is relatively isolated from 
other large animal operations, efforts to mitigate flies can be documented without the 
complication of flies emigrating from other nearby animal facilities. 
 
Although the ¾ mile distance to the city of Planada is certainly within the dispersal range 
of house flies, the planting of a tall forage crop (corn) between the animal facilities and 
Planada would be expected to greatly reduce the number of dispersing flies that reach 
Planada.  More care to keep nuisance fly activity low will be needed when these fields are 
fallow or when the corn crop is young and still very low to the ground. 
 
I noted few areas with significant buildup of wet manure.  Flush lanes are flushed five 
times per day and it was indicated that dairy personnel scrape the lanes weekly.  Some light 
manure buildup was noted near the end of flush lane drain grates, but most buildup was 
very recent with very little larval fly activity. 
 
It was indicated that manure beneath fence lines was removed when it had reached the 
height of fence post sleeves.  While this appears to me to be a good benchmark to ensure 
that manure beneath fence lines is regularly removed, I would encourage weekly removal 
of this manure during the summer months when fly activity peaks.  During my inspection I 
noted no house fly development along the fence line in several locations that I sampled. 
 
Currently, manure separated from wash water is piled on a concrete pad for temporary 
storage for up to one week before incorporation into wind rows for composting.   With 
respect to their manure handling after separation, the Hillcrest Dairy practices are some of 
the best that I have seen in this industry.  Wind rows are tightly formed and regularly 
turned and a brief inspection indicated that no fly production was occurring in this 
composting manure.  An inspection of the separated manure that is temporarily piled on the 
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concrete pad did show some fly production with late stage larvae found in the side of the 
pile containing the oldest manure.  This is typical for these separated manure piles.  The 
size of the larvae indicated that they were approximately 5-7 days old.  No pupae were seen 
in the manure pile and these larvae may not have survived the process of manure 
incorporation into windrows.  Dairy operators should continue their practice of removing 
this separated manure pile into windrows at intervals of no more than one week during the 
summer months. 
 
The commodity pad was well organized and built with an appropriate grade to drain rain 
water or leachate away from the commodities and into an earthen drainage channel at the 
edge of the pad.  At the time of my inspection, it was noted that some portions of the 
drainage had been compromised by vehicle traffic and needed to be reformed.  This is a 
minor need repair which is typically done during summer months when rainfall is limited. 
 
Drylot pens looked good overall.  All pens were well graded and were built with concrete 
feed lanes.  A few of the feed lanes were noted with some manure buildup and required 
scraping.  However, this is not unusual for a dairy and overall this facility was practicing 
good sanitation.   The only concern with drylot pens was that in many of the pens, the 
earthen drainage channel was immediately next to or even at the pen fence line.  This 
resulted in some wet spots along the fence line and in particular in a few corners between 
adjacent pens.  These wet spots, if left untended, can produce considerable numbers of 
nuisance flies.  These locations should be returned to grade with drainage channels 
reformed during the early summer months. 
 
OVERALL ASSESSMENT 
 
The Hillcrest Dairy is easily one of the best designed and managed facilities that I have 
seen, relative to fly management.  The modern design and active sanitation efforts have 
paid off in that very few house flies were noted during my site visit.  While no dairy can 
operate free of fly development, this dairy appears to be following all recommended 
practices for fly management and would not be expected to produce flies to the point of 
nuisance to nearby communities. 
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