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1. EXECUTIVE SUMMARY 

This document contains the health risk assessment (HRA) and ambient air quality analysis (AAQA) performed 
on behalf of Environmental Planning Partners, Inc. for the Azevedo Dairy #2 facility operation in Merced County, 
California.   As part of the development requirements for the project, an assessment is required of the potential 
risk to the population attributable to emissions of hazardous air pollutants from the proposed dairy expansion 
and an ambient air quality analysis of the criteria pollutants compared to the California and national ambient air 
quality standards.     
 
Emissions of hazardous air pollutants attributable to proposed construction activities, animal movement, 
manure management and on-site mobile sources were calculated using generally accepted emission factors and 
the California Emissions Estimator Model version 2020.4.0 (CalEEMod).  Ambient air concentrations were 
predicted with dispersion modeling to arrive at a conservative estimate of increased individual carcinogenic risk 
that might occur as a result of continuous exposure over a 70-year lifetime.  Similarly, concentrations of 
compounds with non-cancer adverse health effects were used to calculate hazard indices (HIs), which are the 
ratio of expected exposure to acceptable exposure.   
 
The San Joaquin Valley Air Pollution Control District (SJVAPCD) has set the level of significance for carcinogenic 
risk to twenty in one million (20 x 10-6), which is understood as the possibility of causing twenty additional 
cancer cases in a population of one million people.  The level of significance for acute and chronic non-cancer 
risk is a hazard index of 1.0.   The maximum predicted cancer risk after mitigation among the modeled receptors 
is 6.49 in one million, which is below the significance level of twenty in one million.  The maximum predicted 
acute and chronic non-cancer hazard indices among the modeled receptors are 0.152 and 0.105, respectively, 
which is below the significance level for chronic and acute significance level. 
 
In accordance with the SJVAPCD’s Guide	for	Assessing	and	Mitigating	Air	Quality	Impacts (SJVAPCD 2015a) and 
polices (SJVAPCD 2015b; SJVAPCD 2015c) the potential health risk attributable to the proposed project is 
determined to be less than significant. 
 
Emissions of criteria pollutants attributable to proposed construction activities, animal movement, manure 
management and on-site mobile sources were calculated using generally accepted emission factors.  The 
SJVAPCD has developed screening levels for requiring an AAQA. The SJVAPCD recommends that an AAQA be 
performed for all criteria pollutants when emissions of any criteria pollutant or ammonia resulting from project 
construction or operational activities exceed the 100 pounds per day screening level, after compliance with Rule 
9510 requirements and implementation of all enforceable mitigation measures. The proposed project’s 
construction and operational activities will not exceed 100 pounds per day of any criteria pollutant or ammonia. 
Therefore, an AAQA is not required, and the proposed Project is considered less than significant for ambient air 
quality impacts. 

········································································································································································································································································-
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2. INTRODUCTION 

This Health Risk Assessment (HRA) is provided as a service of Trinity Consultants, performed on behalf of 
Environmental Planning Partners, Inc. for the Azevedo Dairy #2 facility operation in Merced County, California 
(Figure	2‐1).  As part of the development requirements for the property, an HRA and AAQA are required.  

Figure	2‐1.	Location	Map	
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2.1. PROJECT DESCRIPTION 
The existing dairy is located at 7618 S. Highway 59 in El Nido, California, which is in the County of Merced.  The 
facility will not be located within 1,000 feet of a K-12 school. 
 
The only construction activities associated with the project would include the construction of a new 68,000 
square foot concrete manure storage area and the installation of a new mechanical separator. No new buildings 
are proposed for this project.  Construction activities are anticipated to not exceed two weeks. Therefore, 
emissions and health risk associated with construction activities are considered de-minimis and are not 
analyzed any further in this analysis.   
 
After modification, the dairy will house approximately 4,000 head of cattle.  The existing and proposed herd 
configuration is provided in Table 2-1.  The dairy will continue to operate 24 hours per day and 365 days per 
year.   

Table	2‐1.	Herd	Configuration	–	Existing	and	Proposed	

Cow	Type	 Current	 Proposed	 Increment	
Milk Cows 1,135 3,000 1,865 
Dry Cows 0 500 500 
Bred Heifers 15-24 mos.   450 500 50 
Heifers 7-14 mos. 575 0 -575 
Heifers 4-6 mos. 575 0 -575 
Calves 0-3 mos. 0 0 0 
Bulls 0 0 0 

TOTAL 2,735	 4,000	 1,265	
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3. AMBIENT AIR QUALITY ANALYSIS 

 
As stated in the GAMAQI (2015, p 96-97), SJVAPCD has developed screening levels for requiring an Ambient Air 
Quality Analysis (AAQA). The SJVAPCD recommends that an AAQA be performed for all criteria pollutants when 
emissions of any criteria pollutant or ammonia resulting from project construction or operational activities 
exceed the 100 pounds per day screening level, after compliance with Rule 9510 requirements and 
implementation of all enforceable mitigation measures. 
 
As shown below in Table	3‐1, average daily emissions for operational activities associated with this Project 
would not exceed 100 pounds per day for any criteria pollutant or ammonia. Therefore,	an	AAQA	is	not	required	
for	this	Project.	

Table	3‐1.	Average	Daily	Criteria	Pollutant	Emissions	

Emissions Source Pollutant (lbs/day) 
NOX CO SOX PM10  PM2.5 VOC NH3 

Operational Emissions   
Milk Parlor - - - - - 2.10 0.70
Cow Housing - - - 1.60 0.18 43.40 52.30
Liquid Manure - - - - - 11.10 17.90
Solid Manure - - - - - 2.30 14.20
Feed Handling* - - - - - 27.90 0.00
Mobile Sources 0.85 7.97 0.01 0.01 0.01 0.43 0.00 
Total Average Daily Operational Emissions 0.85 7.97 0.01 1.61 0.19 87.23 85.10
SJVAPCD AAQA Screening Threshold  100 100 100 100 100 100 100 
Is Threshold Exceeded? No No No No No No No 
*No change is the size of the silage piles of corn, wheat or alfalfa. Emissions from TMR only. 

	

------··············································································································································································································································· 
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4. RISK ASSESSMENT METHODOLOGY 

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

4.1. HAZARD IDENTIFICATION 
The basis for evaluating potential health risk is the identification of sources of hazardous air pollutants (HAPs).   
The proposed dairy will include sources with the potential to emit HAPs.   
 
Operational mobile sources include a diesel-fueled feed loading tractor, a feed delivery tractor, bedding delivery 
tractor, manure loading tractor, milk tankers, solids manure removal trucks, and commodity delivery trucks. 
There will also be emissions from the housing barns, milk barn, lagoons, solid manure storage and land 
application areas associated with increased herd size.  HRA emission sources are listed in Table	4‐1. 

Table	4‐1.	Sources	of	Potential	Emissions 

Source	ID	 Description	
MTI Milk Truck Idling 
MTT Milk Truck Travel 
CTI Commodity Truck Idling 
CTT Commodity Truck Travel 
SMTI Solid Manure Truck Idling 
SMTT Solid Manure Truck Travel 
FLT Feed Loading Tractor 
FBDT1-3 Feed and Bedding Delivery Tractors 
Milk1 Milk Parlor 
LB1-6 Loafing Barns 
LA1-2 Land Applications 
LAGOON Lagoon 
MLT Manure Loading Tractor 
SMS Solid Manure Storage 
QMTT Off-Site Quarter Mile Truck Travel 

	
Table	4‐2 lists the toxic substances emitted from each of these activities and also presents the classification of 
these species as to their potential for producing carcinogenic and non-cancer acute or chronic health impacts, if 
any.     	

------··············································································································································································································································· 
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Table	4‐2.	Chemicals	of	Potential	Concern	

CAS Pollutant Source Cancer	
Non‐Cancer 

Acute Chronic 

9901 Diesel Exhaust, Particulate 
Matter Tractors, Diesel Trucks X  X 

9960 Sulfates Animal Movement  X X 
50000 Formaldehyde Animal Movement X X X 
56235 Carbon tetrachloride Animal Movement, Lagoons X X X 
67630 Isopropyl Alcohol Animal Movement  X X 
67663 Chloroform Animal Movement, Lagoons X X X 
71432 Benzene Animal Movement, Lagoons X X X 
71556 1,1,1-trichloroethane Lagoons  X X 
74873 Methyl Chloride Animal Movement X X X 
75003 Ethyl Chloride Animal Movement   X 
75070 Acetaldehyde Animal Movement X  X 
75150 Carbon disulfide Animal Movement  X X 
75252 Tribromomethane * Lagoons    
75694 Trichloromonofluoromethane * Lagoons    

76131 1,1,2-Trichloro-1,2,2-
trifluoroethane Lagoons   X 

78933 Methyl Ethyl Ketone (MEK) Animal Movement, Lagoons  X X 
79005 1,1,2-Trichloroethane Animal Movement X   
79016 Trichloroethylene Animal Movement, Lagoons X  X 
79345 1,1,2,2-Tetrachloroethane Animal Movement X   
91203 Naphthalene Animal Movement X  X 
95501 1,2-Dichlorobenzene * Animal Movement, Lagoons    
95636 1,2,4-Trichlorobenzene * Lagoons    
96128 1,2-Dibromo-3-chloropropane Animal Movement X  X 
96184 1,2,3-Trichloropropane * Animal Movement    
98828 Cumene * Animal Movement    
100414 Ethylbenzene Animal Movement   X 
100425 Styrene Animal Movement, Lagoons  X X 
100447 Benzyl chloride Animal Movement X X X 
106467 1,4-Dichlorobenzene Animal Movement, Lagoons X  X 
106934 1,2-Dibromoethane (EDB) Animal Movement X  X 
106990 1,3-Butadiene Lagoons X  X 
107062 1,2-Dichloroethane (EDC) Animal Movement X  X 
107131 Acrylonitrile Animal Movement X  X 
108054 Vinyl acetate Animal Movement, Lagoons   X 
108101 Methyl Isobutyl Ketone * Animal Movement, Lagoons    
108883 Toluene Animal Movement, Lagoons  X X 
108907 Chlorobenzene Animal Movement   X 
110543 Hexane Animal Movement   X 
110827 Cyclohexane * Animal Movement, Lagoons    
115071 Propylene Lagoons   X 
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CAS Pollutant Source Cancer	
Non‐Cancer 

Acute Chronic 
120821 1,2,4-Trichlorobenzene * Animal Movement    
123728 Butyraldehyde * Animal Movement    
123911 1,4 Dioxane Animal Movement X X X 
127184 Tetrachloroethene Animal Movement X X X 
541731 1,3-Dichlorobenzene * Animal Movement, Lagoons    
764410 t-1,4-Dichloro-2-butene * Animal Movement    
1330207 Xylene Isomers Animal Movement, Lagoons  X X 
4170303 Crotonaldehyde * Animal Movement    
7429905 Aluminum * Animal Movement    
7439921 Lead Animal Movement X   
7439965 Manganese Animal Movement   X 
7439976 Mercury Animal Movement  X X 
7440020 Nickel Animal Movement X X X 
7440360 Antimony * Animal Movement    
7440382 Arsenic Animal Movement X X X 
7440393 Barium * Animal Movement    
7440439 Cadmium Animal Movement X  X 
7440473 Chromium * Animal Movement    
7440508 Copper Animal Movement  X X 
7440622 Vanadium Animal Movement X   
7440666 Zinc Animal Movement   X 

7664417 Ammonia Animal Movement, Lagoons 
Wastewater Application  X X 

7723140 Phosphorus * Animal Movement    
7726956 Bromine Animal Movement   X 
7782492 Selenium Animal Movement   X 
7782505 Chlorine Animal Movement  X X 
18540299 Hexavalent Chromium Animal Movement X X X 
  *Health risk assessment values have not yet been assigned for this chemical. 

4.2. EXPOSURE ASSESSMENT  

4.2.1. Source Emissions and Characterization 

Peak one-hour emission rates and annual-averaged emission rates were calculated for all pollutants for each 
modeled source.  Emissions attribute to animal movement and manure management were estimated by the 
SJVAPCD using PM10 emission factors and HAPs speciation spreadsheets.  The project applicant provided cattle 
numbers. Control efficiencies were applied to PM10 emission factors for having shaded corrals. Emissions for 
tractors were calculated using the EPA’s Nonroad	Compression‐Ignition	Engines	‐	Exhaust	Emission	Standards	for 
the appropriate engine horsepower (HP) and year and load factors for the appropriate engine horsepower from 
California Emissions Estimator Model (CalEEMod) Appendix D, Tables 3.3 and 3.4.  Diesel truck running and 
idling emissions are based on EMFAC2021 emission factors specific to Merced County for vehicle category "T7 
Single Other Class 8."  Diesel trucks were assumed to have 15 minutes of idling per visit. The lagoon’s	H2S	
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emissions calculations are based on the surface area of the lagoon.  As there will be no increase in the surface 
area of the existing lagoons, there will be no increase in H2S emission associated with the proposed expansion. 
 
The calculation worksheets for the emissions are provided in Appendix	A.   Hourly and annual emissions for 
each source are also provided in the HARP output files, electronic copies of which are provided in Appendix	B.	

4.2.2. Dispersion Modeling  

A version of EPA’s AMS/EPA Regulatory Model - AERMOD (recompiled for the Lakes ISC-AERMOD View 
interface) was used to predict the dispersion of emissions from the proposed dairy.   The animal housing areas, 
milk barn, lagoons, solid manure storage, and land application areas were modeled as area sources.   Unit 
emission rates for the area sources of 1 g/sec divided by the area of the source were input into AERMOD.  The 
travel route for the feed and bedding delivery tractors, solids removal trucks, milk tankers, and commodity 
trucks were modeled as line sources, which represents a series of volume sources, with a unit emission rate of 1 
g/sec.  The feed loading tractor, manure loading tractor, solids removal truck idling, milk tanker idling, and 
commodity truck idling were modeled as point sources, with a unit emission rate of 1 g/sec.  Modeled sources 
are identified in Table	4‐1.  
 
All of the AERMOD regulatory default parameters were employed.  Rural dispersion parameters were used 
because the facility and surrounding land are considered "rural" under the Auer land use classification method.    
The AERMOD files are provided in electronic format on a CD in Appendix	B.		  

4.2.2.1. Meteorological Data 

The SJVAPCD provided meteorological data for Merced County, California to be used for projects within Merced 
County.  SJVAPCD-approved, AERMET processed meteorological datasets for calendar years 2018 through 20221 
was input into AERMOD.  This was the most recent available dataset available at the time the modeling runs 
were conducted.  

4.2.2.2. Receptors 

Existing land uses in the area where the proposed dairy will be located are predominantly agriculture.  There 
are scattered rural residences in the general area of the project; most of which are associated with local 
agricultural operations.  A total of 98 off-site receptors of residences and workers were assessed during the 
preparation of this HRA.   There are currently four on-site residence which includes children under the age of 18 
reside and is not occupied by the owner. Modeling results predicted that the on-site residences will exceed the 
significant threshold for cancer risk of 20 in one million. Therefore, these families will be relocated off-site and 
the on-site receptor risks for this analysis have been removed. Coordinates for the point of maximum impact 
(PMI) receptors are provided in Table	4‐3. 	

4.2.3. HARP Post-Processing 

The files generated in AERMOD were uploaded to the Air Dispersion Modeling and Risk Assessment Tool 
(ADMRT) program in the Hotspots Analysis and Reporting Program Version 2 (HARP 2) (CARB 2015). ADMRT 
post-processing was used to assess the potential for excess cancer risk and chronic non-cancer effects using the 
most recent health effects data from the California EPA Office of Environmental Health Hazard Assessment 
(OEHHA).  ADMRT site parameters were set for mandatory minimum exposure pathways for carcinogenic risk.  

 
1 Provided via website, San Joaquin Valley Air Pollution Control District (SJVAPCD), 
https://ww2.valleyair.org/permitting/air-dispersion-modeling/meteorological-data-zip-files/ 



 

Environmental Planning Partners | HRA/AAQA – Azevedo Dairy #2 Facility Expansion 
Trinity Consultants 4-5 

The deposition rate was set to 0.02 m/s. Risk reports were generated for carcinogenic risk, non-carcinogenic 
chronic risk and non-carcinogenic acute risk. Site parameters are included in the HARP output files.  

4.3. RISK CHARACTERIZATION 
For permitting and CEQA purposes, SJVAPCD has set the level of significance for carcinogenic risk at 20 in one 
million, which is understood as the possibility of causing twenty additional cancer cases in a population of one 
million people (SJVAPCD 2015b).  The level of significance for chronic and acute non-cancer risk is a hazard 
index of one (SJVAPCD 2015c).   
 
HARP 2 post-processing was used to assess the potential for the following: excess cancer risk, acute non-cancer 
effects, and chronic non-cancer effects.  Total cancer risk was predicted for inhalation and non-inhalation 
pathways at each receptor.  The hazard index is computed by endpoint as the sum of the hazard indices for all 
relevant pollutants, the highest of which is designated as the total hazard index.   
 
The carcinogenic risk predicted at the potentially impacted receptors does not exceed the significance level of 
twenty in one million (20 x 10-6).   The health hazard index (HI) for chronic and acute non-cancer risk is below 
the significance level of 1.0 at all modeled receptors.   The excess cancer risk, acute non-cancer HI, and chronic 
non-cancer HI for the maximum modeled receptor are provided in Table	4‐3.  The HARP2 output files for 
cancer, acute, and chronic risks are provided in electronic format on Appendix	B.		  
 
As shown below in Table	4‐3, the maximum predicted cancer risk is 6.49E-06.   Cancer risks are primarily 
attributable to emissions of naphthalene through the inhalation pathway.  Carcinogenic risks are tabulated by 
pollutant in Table	4‐4.   
 
The maximum predicted acute non-cancer hazard index is 0.152.   Acute risks are primarily attributable to 
emissions of ammonia, which affects the respiratory system.  Acute risks are tabulated by pollutant in Table	4‐5.    
 
The maximum predicted chronic non-cancer hazard index is 0.105.  Chronic risks, tabulated by pollutant in 
Table	4‐6, are primarily attributable to emissions of ammonia, which affects the respiratory system.	

Table	4‐3.	Risk	Predicted	By	HARP		

	 Maximum	Lifetime	
Excess	Cancer	Risk	

Maximum	Non‐Cancer	
Chronic	Hazard	Index	

Maximum	Non‐Cancer	
Acute	Hazard	Index	

Operational	 6.49E-06	 1.05E-01	 1.52E-01	
Receptor	#,	Name	 48, Off-Site Worker 48, Off-Site Worker 47, Off-Site Worker 

UTM	Easting	(m)	 723514.48 723514.48 723151.56 

UTM	Northing	(m)	 4117070.63 4117070.63 4117070.63 
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Table	4‐4.	Risk	by	Pollutant	–	Maximum	Cancer	Risk	at	Receptor	#48	

CHEM	 INHAL	 SOIL	 DERM	 MOTHER WATER	 FISH	 CROP	 BEEF	 DAIRY	 PIG	 CHICK	 EGG	 TOTAL	

Naphthalene 2.49E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.49E-06

Acrylonitrile 9.20E-07 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 9.20E-07

TetraClEthane 7.37E-07 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 7.37E-07

Benzyl Chloride 5.96E-07 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.96E-07

EDB 4.28E-07 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.28E-07

Perc 4.01E-07 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.01E-07

p-DiClBenzene 2.34E-07 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.34E-07

DBCP 1.96E-07 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.96E-07

1,4-Dioxane 9.38E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 9.38E-08

Arsenic 2.44E-08 5.22E-08 1.09E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 8.75E-08

1,1,2TriClEthan 5.57E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.57E-08

Benzene 4.88E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.88E-08

DieselExhPM 4.87E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.87E-08

Cr(VI) 4.54E-08 7.62E-10 5.28E-11 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.62E-08

EDC 3.37E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.37E-08

Acetaldehyde 3.04E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.04E-08

Formaldehyde 2.30E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.30E-08

Ethyl Benzene 1.10E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.10E-08

TCE 8.38E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 8.38E-09

CCl4 4.98E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.98E-09

Chloroform 1.41E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.41E-09

Lead 1.87E-10 6.47E-10 6.73E-11 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 9.02E-10

Nickel 8.09E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 8.09E-10

SUM 6.43E-06 5.36E-08 1.10E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 6.49E-06
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Table	4‐5.	Risk	by	Pollutant	–	Maximum	Acute	Noncancer	Risk	at	Receptor	#47	

CHEM CV CNS IMMUN KIDNEY GILV REPRO 
/DEVEL RESP SKIN EYE BONE 

/TEETH ENDO BLOOD ODOR GENERAL MAX 

NH3 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.39E-01 0.00E+00 1.39E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.39E-01 

Benzene 0.00E+00 0.00E+00 5.67E-03 0.00E+00 0.00E+00 5.67E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.67E-03 0.00E+00 0.00E+00 5.67E-03 

Formaldehyde 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.66E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.66E-03 

Arsenic 5.26E-03 5.26E-03 0.00E+00 0.00E+00 0.00E+00 5.26E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.26E-03 

SULFATES 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.99E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.99E-03 

Benzyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.75E-03 0.00E+00 3.75E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.75E-03 

Nickel 0.00E+00 0.00E+00 2.30E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.30E-03 

Acetaldehyde 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.12E-03 0.00E+00 2.12E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.12E-03 

Mercury 0.00E+00 4.39E-04 0.00E+00 0.00E+00 0.00E+00 4.39E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.39E-04 

1,4-Dioxane 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.34E-04 0.00E+00 3.34E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.34E-04 

MEK 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.99E-04 0.00E+00 2.99E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.99E-04 

CS2 0.00E+00 2.65E-04 0.00E+00 0.00E+00 0.00E+00 2.65E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.65E-04 

Perc 0.00E+00 2.40E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.40E-04 0.00E+00 2.40E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.40E-04 

Chloroform 0.00E+00 2.11E-04 0.00E+00 0.00E+00 0.00E+00 2.11E-04 2.11E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.11E-04 

Isopropyl Alcoh 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.84E-04 0.00E+00 1.84E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.84E-04 

Toluene 0.00E+00 1.18E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.18E-04 0.00E+00 1.18E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.18E-04 

Copper 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 8.68E-05 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 8.68E-05 

Vanadium 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 6.58E-05 0.00E+00 6.58E-05 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 6.58E-05 

Xylenes 0.00E+00 4.23E-05 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.23E-05 0.00E+00 4.23E-05 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.23E-05 

Styrene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.47E-05 2.47E-05 0.00E+00 2.47E-05 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.47E-05 

CCl4 0.00E+00 7.45E-06 0.00E+00 0.00E+00 7.45E-06 7.45E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 7.45E-06 

SUM 5.26E-03 6.59E-03 7.97E-03 0.00E+00 7.45E-06 1.19E-02 1.50E-01 0.00E+00 1.52E-01 0.00E+00 0.00E+00 5.67E-03 0.00E+00 0.00E+00 1.52E-01 
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Table	4‐6.	Risk	by	Pollutant	–	Maximum	Chronic	Noncancer	Risk	at	Receptor	#48	

CHEM CV CNS IMMUN KIDNEY GILV REPRO/ 
DEVEL RESP SKIN EYE BONE/ 

TEETH ENDO BLOOD ODOR GENERAL MAX 

NH3 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.75E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.75E-02 
Arsenic 3.39E-02 3.39E-02 0.00E+00 0.00E+00 0.00E+00 3.39E-02 3.39E-02 3.39E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.39E-02 
Naphthalene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.03E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.03E-02 
EDB 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.88E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.88E-02 
Manganese 0.00E+00 9.44E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 9.44E-03 
Perc 0.00E+00 0.00E+00 0.00E+00 4.81E-03 4.81E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.81E-03 
Acrylonitrile 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.62E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.62E-03 
Benzene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.43E-03 0.00E+00 0.00E+00 1.43E-03 
Formaldehyde 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.07E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.07E-03 
Nickel 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.88E-06 5.60E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.60E-04 0.00E+00 0.00E+00 5.60E-04 
Mercury 0.00E+00 3.15E-04 0.00E+00 3.15E-04 0.00E+00 3.15E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.15E-04 
Acetaldehyde 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.91E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.91E-04 
DieselExhPM 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 7.80E-05 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 7.80E-05 
p-DiClBenzene 0.00E+00 6.44E-05 0.00E+00 6.44E-05 6.44E-05 0.00E+00 6.44E-05 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 6.44E-05 
CS2 0.00E+00 6.19E-05 0.00E+00 0.00E+00 0.00E+00 6.19E-05 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 6.19E-05 
Vinyl Acetate 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.91E-05 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.91E-05 
Toluene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.08E-05 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.08E-05 
Xylenes 0.00E+00 3.81E-05 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.81E-05 0.00E+00 3.81E-05 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.81E-05 
Styrene 0.00E+00 1.90E-05 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.90E-05 
TCE 0.00E+00 1.76E-05 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.76E-05 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.76E-05 
Chlorobenzn 0.00E+00 0.00E+00 0.00E+00 1.37E-05 1.37E-05 1.37E-05 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.37E-05 
EDC 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.03E-05 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.03E-05 
1,4-Dioxane 1.02E-05 0.00E+00 0.00E+00 1.02E-05 1.02E-05 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.02E-05 
CCl4 0.00E+00 7.32E-06 0.00E+00 0.00E+00 7.32E-06 7.32E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 7.32E-06 
Ethyl Benzene 0.00E+00 0.00E+00 0.00E+00 5.58E-06 5.58E-06 5.58E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.58E-06 0.00E+00 0.00E+00 0.00E+00 5.58E-06 
Cr(VI) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.92E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.13E-07 0.00E+00 0.00E+00 3.92E-06 
Chloroform 0.00E+00 0.00E+00 0.00E+00 2.18E-06 2.18E-06 2.18E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.18E-06 
Isopropyl Alcoh 0.00E+00 0.00E+00 0.00E+00 2.16E-06 0.00E+00 2.16E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.16E-06 
Selenium 1.33E-06 1.33E-06 0.00E+00 0.00E+00 1.33E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.33E-06 
Hexane 0.00E+00 1.16E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.16E-06 
Ethyl Chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.85E-07 1.85E-07 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.85E-07 
SUM 3.39E-02 4.38E-02 0.00E+00 5.22E-03 4.92E-03 5.31E-02 1.05E-01 3.39E-02 9.64E-05 0.00E+00 5.58E-06 1.99E-03 0.00E+00 0.00E+00 1.05E-01 
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5. CONCLUSIONS 

In accordance with the Guide	for	Assessing	and	Mitigating	Air	Quality	Impacts (SJVAPCD 2015a) and San Joaquin 
Valley Air Pollution Control District policies (SJVAPCD 2015b; SJVAPCD 2016c), the unmitigated potential health 
risk attributable to the Azevedo Dairy #2 facility for chronic and acute carcinogenic and non- carcinogenic risk is 
determined to be less than significant after removal of on-site receptors based on the following conclusion: 
 

 Potential chronic carcinogenic risk from the proposed facility is below the significance level of twenty in one 
million at each of the modeled receptors.  
 

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

 
 The hazard index for the potential acute non-cancer risk from the proposed facility is below the significance 

level of 1.0 at each of the modeled receptors. 
 

Additionally, the ambient air quality impact is determined to be less than significant based on the following 
conclusions: 

 
 The average daily emissions for construction and operational activities associated with this Project would 

not exceed 100 pounds per day for any criteria pollutant or ammonia.  
 

> 

> 

> 

> 
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APPENDIX A: EMISSION ESTIMATION WORKSHEETS .......................................................................................................................................................................................................................................................................... 



1.   'RHV�WKLV�IDFLOLW\�KRXVH�+ROVWHLQ�RU�-HUVH\�FRZV" ,ŽůƐƚĞŝŶ +ROVWHLQ
DŽƐƚ ĨĂĐŝůŝƚŝĞƐ ŚŽƵƐĞ ,ŽůƐƚĞŝŶ ĐŽǁƐ ƵŶůĞƐƐ ĞǆƉůŝĐŝƚůǇ ƐƚĂƚĞĚ ŽŶ ƚŚĞ WdK Žƌ ĂƉƉůŝĐĂƚŝŽŶ͘ -HUVH\

2.   'RHV�WKH�IDFLOLW\�KDYH�DQ�DQDHURELF�WUHDWPHQW�ODJRRQ"� ŶŽ

3.   'RHV�WKH�IDFLOLW\�ODQG�DSSO\�OLTXLG�PDQXUH" ǇĞƐ \HV
�ŶƐǁĞƌŝŶŐ ΗǇĞƐΗ ĂƐƐƵŵĞƐ ǁŽƌƐƚ ĐĂƐĞ͘ QR

ĨĂĐŝůŝƚǇ ĚŽĞƐ ŶŽƚ ƐĐƌĂƉĞ ŵĂŶƵƌĞ
4.   'RHV�WKH�IDFLOLW\�ODQG�DSSO\�VROLG�PDQXUH" ǇĞƐ

�ŶƐǁĞƌŝŶŐ ΗǇĞƐΗ ĂƐƐƵŵĞƐ ǁŽƌƐƚ ĐĂƐĞ͘

5.   ,V�DQ\�VFUDSHG�PDQXUH�VHQW�WR�D�ODJRRQ�VWRUDJH�SRQG"
�ŶƐǁĞƌŝŶŐ ΗǇĞƐΗ ĂƐƐƵŵĞƐ ǁŽƌƐƚ ĐĂƐĞ͘  

Herd

DŝůŬ �ŽǁƐ
�ƌǇ �ŽǁƐ

^ƵƉƉŽƌƚ ^ƚŽĐŬ ;,ĞŝĨĞƌƐ͕ �ĂůǀĞƐ͕ ĂŶĚ �ƵůůƐͿ
>ĂƌŐĞ ,ĞŝĨĞƌƐ

DĞĚŝƵŵ ,ĞŝĨĞƌƐ
^ŵĂůů ,ĞŝĨĞƌƐ

�ƵůůƐ

�ĂůǀĞƐ

dŽƚĂů DŝůŬ �ŽǁƐ
dŽƚĂů DĂƚƵƌĞ �ŽǁƐ

^ƵƉƉŽƌƚ ^ƚŽĐŬ ;,ĞŝĨĞƌƐ͕ �ĂůǀĞƐ͕ ĂŶĚ �ƵůůƐͿ
dŽƚĂů �ĂůǀĞƐ

dŽƚĂů �ĂŝƌǇ ,ĞĂĚ

)HHG 7\SH
&RUQ
$OIDOID
:KHDW

1.   'RHV�WKLV�IDFLOLW\�KRXVH�+ROVWHLQ�RU�-HUVH\�FRZV" ,ŽůƐƚĞŝŶ
DŽƐƚ ĨĂĐŝůŝƚŝĞƐ ŚŽƵƐĞ ,ŽůƐƚĞŝŶ ĐŽǁƐ ƵŶůĞƐƐ ĞǆƉůŝĐŝƚůǇ ƐƚĂƚĞĚ ŽŶ ƚŚĞ WdK Žƌ ĂƉƉůŝĐĂƚŝŽŶ͘

2.   'RHV�WKH�IDFLOLW\�KDYH�DQ�DQDHURELF�WUHDWPHQW�ODJRRQ"� ŶŽ

3.   'RHV�WKH�IDFLOLW\�ODQG�DSSO\�OLTXLG�PDQXUH" ǇĞƐ
�ŶƐǁĞƌŝŶŐ ΗǇĞƐΗ ĂƐƐƵŵĞƐ ǁŽƌƐƚ ĐĂƐĞ͘

4.   'RHV�WKH�IDFLOLW\�ODQG�DSSO\�VROLG�PDQXUH" ǇĞƐ
�ŶƐǁĞƌŝŶŐ ΗǇĞƐΗ ĂƐƐƵŵĞƐ ǁŽƌƐƚ ĐĂƐĞ͘

5.   ,V�DQ\�VFUDSHG�PDQXUH�VHQW�WR�D�ODJRRQ�VWRUDJH�SRQG"
�ŶƐǁĞƌŝŶŐ ΗǇĞƐΗ ĂƐƐƵŵĞƐ ǁŽƌƐƚ ĐĂƐĞ͘  

6.   'RHV�WKLV�SURMHFW�UHVXOW�LQ�DQ�LQFUHDVH�RU�UHORFDWLRQ�RI�XQFRYHUHG�VXUIDFH�DUHD�IRU�DQ\�ODJRRQ�VWRUDJH�SRQG"�

Herd

DŝůŬ �ŽǁƐ
�ƌǇ �ŽǁƐ

^ƵƉƉŽƌƚ ^ƚŽĐŬ ;,ĞŝĨĞƌƐ͕ �ĂůǀĞƐ͕ ĂŶĚ �ƵůůƐͿ

>ĂƌŐĞ ,ĞŝĨĞƌƐ
DĞĚŝƵŵ ,ĞŝĨĞƌƐ
^ŵĂůů ,ĞŝĨĞƌƐ

�ƵůůƐ

�ĂůǀĞƐ

dŽƚĂů DŝůŬ �ŽǁƐ
dŽƚĂů DĂƚƵƌĞ �ŽǁƐ

^ƵƉƉŽƌƚ ^ƚŽĐŬ ;,ĞŝĨĞƌƐ͕ �ĂůǀĞƐ͕ ĂŶĚ �ƵůůƐͿ
dŽƚĂů �ĂůǀĞƐ

dŽƚĂů �ĂŝƌǇ ,ĞĂĚ

)HHG 7\SH
&RUQ
$OIDOID
:KHDW

3UH�3URMHFW )DFLOLW\ ,QIRUPDWLRQ

3RVW�3URMHFW )DFLOLW\ ,QIRUPDWLRQ

ϭ͕ϲϬϬ

3UH�3URMHFW 6LODJH ,QIRUPDWLRQ
0D[ � 2SHQ 3LOHV 0D[ +HLJKW �IW�

Ϭ

Flushed Scraped

1

Total # of Calves

1 20 �5

Ϭ

ϭ͕ϭϯϱ

ŶŽ

0D[ +HLJKW �IW� 0D[ :LGWK �IW�
20 �5

Flushed Freestalls Scraped Freestalls Flushed Corrals Scraped Corrals Total # of Animals

Ϭ

0D[ � 2SHQ 3LOHV

Scraped

Ϭ
Calf Hutches Calf Corrals

On‐Ground Scraped

Ϭ

Total # of CalvesFlushed

0D[ :LGWK �IW�

Flushed Freestalls Scraped Freestalls

Total Herd Summary

Aboveground Flushed Aboveground Scraped

Ϭ

Ϭ
Ϭ
Ϭ

3RVW�3URMHFW 6LODJH ,QIRUPDWLRQ

ϭ͕ϭϯϱ
Ϭ

On‐Ground Flushed

Total Herd Summary

1

Aboveground Flushed Aboveground Scraped

1 20

Ϭ

Ϯ͕ϳϯϱ

Calf Hutches

ϯ͕ϱϬϬ
ϱϬϬ

�5

ϱϬϬ

ϰ͕ϬϬϬ

Pre‐Project Herd Size

ǇĞƐ

ǇĞƐ

ϯ͕ϬϬϬ

Ϭ

Calf Corrals

Total # of AnimalsFlushed Corrals Scraped Corrals

ϭ͕ϭϯϱ
Ϭ

ϭ͕ϲϬϬ ϭ͕ϲϬϬ
Ϭ
Ϭ

dŚŝƐ ƐƉƌĞĂĚƐŚĞĞƚ ƐĞƌǀĞƐ ŽŶůǇ ĂƐ Ă ƌĞƐŽƵƌĐĞ ƚŽ ĐĂůĐƵůĂƚĞ ƉŽƚĞŶƚŝĂů ĞŵŝƐƐŝŽŶƐ ĨƌŽŵ ĚĂŝƌŝĞƐ͕ ĂŶĚ ŵĂǇ ŶŽƚ ƌĞĨůĞĐƚ ƚŚĞ ĨŝŶĂů ĞŵŝƐƐŝŽŶƐ ƵƐĞĚ ďǇ ƚŚĞ �ŝƐƚƌŝĐƚ ĚƵĞ ƚŽ ƉĂƌĂŵĞƚĞƌƐ ŶŽƚ ĂĚĚƌĞƐƐĞĚ ŝŶ ƚŚŝƐ ƐƉƌĞĂĚƐŚĞĞƚ ĂŶĚͬŽƌ ŽŵŝƐƐŝŽŶƐ ĨƌŽŵ ƚŚĞ ƐƉƌĞĂĚƐŚĞĞƚ͘  �ŶǇ ŽƚŚĞƌ 
ƉĞƌŵŝƚƚĂďůĞ ĞƋƵŝƉŵĞŶƚ ;Ğ͘Ő͘ /� ĞŶŐŝŶĞƐ͕ ŐĂƐŽůŝŶĞ ƚĂŶŬƐ͕ ĞƚĐ͘Ϳ Ăƚ Ă ĨĂĐŝůŝƚǇ ǁŝůů ŶĞĞĚ ƚŽ ďĞ ĐĂůĐƵůĂƚĞĚ ƐĞƉĂƌĂƚĞůǇ͘  �ůů ĨŝŶĂů ĐĂůĐƵůĂƚŝŽŶƐ ƵƐĞĚ ŝŶ ƉĞƌŵŝƚƚŝŶŐ ƉƌŽũĞĐƚƐ ǁŝůů ďĞ ĐŽŶĚƵĐƚĞĚ ďǇ �ŝƐƚƌŝĐƚ ƐƚĂĨĨ͘

Ϭ
Ϭ

On‐Ground Flushed On‐Ground Scraped

Ϭ

ϱϬϬ

ϯ͕ϬϬϬϯ͕ϬϬϬ
ϱϬϬ ϱϬϬ

Post‐Project Herd Size

ϭ͕ϭϯϱ

20 �5

ZĞǀ͘ :ĂŶƵĂƌǇ ϲ͕ ϮϬϮϬ

I II 

I I 
II II 

I II 

I I 
II II 

C=::J 

C=::J 

I 

C=::J 

I~ 
C=::J 

C=::J 

I 

I 

I 

I 

I 

I 

I 

I ~ 
II 

I II II 
I II II 

I 

I 

I 8 
II 

I II II 
I II II 



3UH�3URMHFW 3RVW�3URMHFW 3UH�3URMHFW 3RVW�3URMHFW

10� 10�

10� 10�

0LONLQJ 3DUORU )ORRU 0LWLJDWLRQV
�'��)HHG�DFFRUGLQJ�WR�15&�JXLGHOLQHV 10� 10�

10� 10�

3UH�3URMHFW 3RVW�3URMHFW 3UH�3URMHFW 3RVW�3URMHFW

10� 10�
10� 10�

&RUUDOV�3HQV 0LWLJDWLRQV
)HHG�DFFRUGLQJ�WR�15&�JXLGHOLQHV 10� 10�

0� 0�

0� 0�

10� 10�

0� 0�

0� 0�

10� 10�

0� 0�

0� 0�

30.75� 30.75�
%HGGLQJ 0LWLJDWLRQV
)HHG�DFFRUGLQJ�WR�15&�JXLGHOLQHV 10� 10�

0� 0�

0LONLQJ 3DUORU
0HDVXUH 3URSRVHG"

0LWLJDWLRQ 0HDVXUH�V� SHU (PLVVLRQV 3RLQW
92& &RQWURO (IILFLHQF\ ���

(QWHULF (PLVVLRQV 0LWLJDWLRQV

7RWDO &RQWURO (IILFLHQF\

&RZ +RXVLQJ
0HDVXUH 3URSRVHG" 0LWLJDWLRQ 0HDVXUH�V� SHU (PLVVLRQV 3RLQW 92& &RQWURO (IILFLHQF\ ���

(QWHULF (PLVVLRQV 0LWLJDWLRQV

7RWDO &RQWURO (IILFLHQF\

0� 0�

,QVWDOO�VKDGH�VWUXFWXUHV�VXFK�WKDW�WKH\�DUH�FRQVWUXFWHG�ZLWK�D�OLJKW�SHUPHDEOH�URRILQJ�PDWHULDO.��1RWH��,I�
VHOHFWHG�IRU�GDLULHV�!�999�PLON�FRZV��WKH�FRQWURO�HIILFLHQF\�ZLOO�EH�5��VLQFH�WKH�()�XVHG�LQFOXGHV�D�
SDUWLDO�FRQWURO�IRU�WKLV�PHDVXUH.

,QVWDOO�DOO�VKDGH�VWUXFWXUHV�XSKLOO�RI�DQ\�VORSH�LQ�WKH�FRUUDO.��1RWH��,I�VHOHFWHG�IRU�GDLULHV�!�999�PLON�
FRZV��WKH�FRQWURO�HIILFLHQF\�ZLOO�EH�5��VLQFH�WKH�()�XVHG�LQFOXGHV�D�SDUWLDO�FRQWURO�IRU�WKLV�PHDVXUH.

�'��)HHG�DFFRUGLQJ�WR�15&�JXLGHOLQHV

�'��)OXVK�RU�KRVH�PLON�SDUORU�LPPHGLDWHO\�SULRU�WR��LPPHGLDWHO\�DIWHU��RU�GXULQJ�HDFK�PLONLQJ.��1RWH��,I�
VHOHFWHG�IRU�GDLULHV�!�999�PLON�FRZV��FRQWURO�HIILFLHQF\�LV�DOUHDG\�LQFOXGHG�LQ�().��

'DLULHV��&OHDQ�PDQXUH�IURP�FRUUDOV�DW�OHDVW�IRXU�WLPHV�SHU�\HDU�ZLWK�DW�OHDVW��0�GD\V�EHWZHHQ�FOHDQLQJ��
RU�FOHDQ�FRUUDOV�DW�OHDVW�RQFH�EHWZHHQ�$SULO�DQG�-XO\�DQG�DW�OHDVW�RQFH�EHWZHHQ�6HSWHPEHU�DQG�
'HFHPEHU.��1RWH��,I�VHOHFWHG�IRU�GDLULHV�!�999�PLON�FRZV��&(�LV�DOUHDG\�LQFOXGHG�LQ�().��1RWH��1R�
DGGLWLRQDO�FRQWURO�JLYHQ�IRU�LQFUHDVHG�FOHDQLQJ�IUHTXHQF\��H.J.�%$&7�UHTXLUHPHQW�.�+HLIHU�&DOI 
5DQFKHV��6FUDSH�FRUUDOV�WZLFH�D�\HDU�ZLWK�DW�OHDVW�90�GD\V�EHWZHHQ�FOHDQLQJV��H[FOXGLQJ�LQ�FRUUDO�
PRXQGV.��1RWH��1R�DGGLWLRQDO�FRQWURO�JLYHQ�IRU�LQFUHDVHG�FOHDQLQJ�IUHTXHQF\��H.J.�%$&7�UHTXLUHPHQW�.�

)HHG�DFFRUGLQJ�WR�15&�JXLGHOLQHV
7RWDO &RQWURO (IILFLHQF\

,QVSHFW�ZDWHU�SLSHV�DQG�WURXJKV�DQG�UHSDLU�OHDNV�DW�OHDVW�RQFH�HYHU\�VHYHQ�GD\V.�1RWH��,I�VHOHFWHG�IRU�
GDLULHV�!�999�PLON�FRZV��&(�LV�DOUHDG\�LQFOXGHG�LQ�().

6FUDSH��YDFXXP��RU�IOXVK�FRQFUHWH�ODQHV�LQ�FRUUDOV�DW�OHDVW�RQFH�HYHU\�GD\�IRU�PDWXUH�FRZV�DQG�HYHU\�
VHYHQ�GD\V�IRU�VXSSRUW�VWRFN��RU�FOHDQ�FRQFUHWH�ODQHV�VXFK�WKDW�WKH�GHSWK�RI�PDQXUH�GRHV�QRW�H[FHHG�
12�LQFKHV�DW�DQ\�SRLQW�RU�WLPH.��1RWH��1R�DGGLWLRQDO�FRQWURO�JLYHQ�IRU�LQFUHDVHG�FOHDQLQJ�IUHTXHQF\��H.J.�
%$&7�UHTXLUHPHQW�.

,PSOHPHQW�RQH�RI�WKH�IROORZLQJ��1��VORSH�WKH�VXUIDFH�RI�WKH�FRUUDOV�DW�OHDVW�3��ZKHUH�WKH�DYDLODEOH�
VSDFH�IRU�HDFK�DQLPDO�LV�400�VT�IW�RU�OHVV�DQG�VORSH�WKH�VXUIDFH�RI�WKH�FRUUDOV�DW�OHDVW�1.5��ZKHUH�WKH�
DYDLODEOH�VSDFH�IRU�HDFK�DQLPDO�LV�PRUH�WKDQ�400�VT�IW��2��PDLQWDLQ�FRUUDOV�WR�HQVXUH�SURSHU�GUDLQDJH�
SUHYHQWLQJ�ZDWHU�IURP�VWDQGLQJ�PRUH�WKDQ�4��KUV��3��KDUURZ��UDNH��RU�VFUDSH�SHQV�VXIILFLHQWO\�WR�
PDLQWDLQ�D�GU\�VXUIDFH.��1RWH��,I�VHOHFWHG�IRU�GDLULHV�!�999�PLON�FRZV��&(�DOUHDG\�LQFOXGHG�LQ�().

5� 5�
&OHDQ�PDQXUH�IURP�XQGHU�FRUUDO�VKDGHV�DW�OHDVW�RQFH�HYHU\�14�GD\V��ZKHQ�ZHDWKHU�SHUPLWV�DFFHVV�
LQWR�FRUUDO.��1RWH��,I�VHOHFWHG�IRU�GDLULHV�!�999�PLON�FRZV��WKH�FRQWURO�HIILFLHQF\�ZLOO�EH�5��VLQFH�WKH�()�
XVHG�LQFOXGHV�D�SDUWLDO�FRQWURO�IRU�WKLV�PHDVXUH.

,QVWDOO�VKDGH�VWUXFWXUH�VR�WKDW�WKH�VWUXFWXUH�KDV�D�1RUWK�6RXWK�RULHQWDWLRQ.��1RWH��,I�VHOHFWHG�IRU�GDLULHV�
!�999�PLON�FRZV��WKH�FRQWURO�HIILFLHQF\�ZLOO�EH�5��VLQFH�WKH�()�XVHG�LQFOXGHV�D�SDUWLDO�FRQWURO�IRU�WKLV�
PHDVXUH.�

0DQDJH�FRUUDOV�VXFK�WKDW�WKH�PDQXUH�GHSWK�LQ�WKH�FRUUDO�GRHV�QRW�H[FHHG�12�LQFKHV�DW�DQ\�WLPH�RU�
SRLQW��H[FHSW�IRU�LQ�FRUUDO�PRXQGLQJ.��0DQXUH�GHSWK�PD\�H[FHHG�12�LQFKHV�ZKHQ�FRUUDOV�EHFRPH�
LQDFFHVVLEOH�GXH�WR�UDLQ�HYHQWV.��7KH�PDQXUH�IDFLOLW\�PXVW�UHVXPH�PDQDJHPHQW�RI�WKH�PDQXUH�GHSWK�RI�
12�LQFKHV�RU�ORZHU�LPPHGLDWHO\�XSRQ�WKH�FRUUDO�EHFRPLQJ�DFFHVVLEOH.�1RWH��,I�VHOHFWHG�IRU�GDLULHV�!�999�
PLON�FRZV��FRQWURO�HIILFLHQF\�LV�DOUHDG\�LQFOXGHG�LQ�().

.QRFNGRZQ�IHQFH�OLQH�PDQXUH�EXLOG�XS�SULRU�WR�LW�H[FHHGLQJ�D�KHLJKW�RI�12�LQFKHV�DW�DQ\�WLPH�RU�SRLQW.��
0DQXUH�GHSWK�PD\�H[FHHG�12�LQFKHV�ZKHQ�FRUUDOV�EHFRPH�LQDFFHVVLEOH�GXH�WR�UDLQ�HYHQWV.��7KH�
IDFLOLW\�PXVW�UHVXPH�PDQDJHPHQW�RI�WKH�PDQXUH�GHSWK�RI�12�LQFKHV�RU�ORZHU�LPPHGLDWHO\�XSRQ�WKH�
FRUUDO�EHFRPLQJ�DFFHVVLEOH.

8VH�OLPH�RU�D�VLPLODU�DEVRUEHQW�PDWHULDO�LQ�WKH�FRUUDO�DFFRUGLQJ�WR�WKH�PDQXIDFWXUHU
V�UHFRPPHQGDWLRQ�
WR�PLQLPL]H�PRLVWXUH�LQ�WKH�FRUUDOV.

$SSO\�WK\PRO�WR�WKH�FRUUDO�VRLO�LQ�DFFRUGDQFH�ZLWK�WKH�PDQXIDFWXUHU
V�UHFRPPHQGDWLRQ.

7RWDO &RQWURO (IILFLHQF\

92& 0LWLJDWLRQ 0HDVXUHV DQG &RQWURO (IILFLHQFLHV

8VH�QRQ�PDQXUH�EDVHG�EHGGLQJ�DQG�QRQ�VHSDUDWHG�VROLGV�EDVHG�EHGGLQJ�IRU�DW�OHDVW�90��RI�WKH�
EHGGLQJ�PDWHULDO��E\�ZHLJKW��IRU�IUHHVWDOOV��H.J.�UXEEHU�PDWV��DOPRQG�VKHOOV��VDQG��RU�ZDWHUEHGV�.

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

--
□ □ 

--
--

0 0 

D □ 

D D 

□ D 

0 0 

D □ 

D □ 

0 0 

□ D 

□ □ 

0 0 

□ D 



0� 0�

0� 0�
10.00� 10.00�

/DQHV 0LWLJDWLRQV
)HHG�DFFRUGLQJ�WR�15&�JXLGHOLQHV 10� 10�

0� 0�

10� 10�

0� 0�
19.00� 19.00�

3UH�3URMHFW 3RVW�3URMHFW 3UH�3URMHFW 3RVW�3URMHFW

10� 10�

0� 0�

0� 0�

0� 0�

0� 0�
10.00� 10.00�

10� 10�

0� 0�

0� 0�

0� 0�
10.00� 10.00�

3UH�3URMHFW 3RVW�3URMHFW 3UH�3URMHFW 3RVW�3URMHFW

10� 10�

0� 0�
10.00� 10.00�

10� 10�

0� 0�
10.00� 10.00�

10� 10�

0� 0�

0� 0�

0� 0�
10.00� 10.00�

3UH�3URMHFW 3RVW�3URMHFW 3UH�3URMHFW 3RVW�3URMHFW

7RWDO &RQWURO (IILFLHQF\

3DYH�IHHGODQHV��ZKHUH�SUHVHQW��IRU�D�ZLGWK�RI�DW�OHDVW���IHHW�DORQJ�WKH�FRUUDO�VLGH�RI�WKH�IHHGODQH�IHQFH�
IRU�PLON�DQG�GU\�FRZV�DQG�DW�OHDVW���IHHW�DORQJ�WKH�FRUUDO�VLGH�RI�WKH�IHHGODQH�IRU�KHLIHUV.��1RWH��1R�
FRQWURO�HIILFLHQF\�DW�WKLV�WLPH.

7RWDO &RQWURO (IILFLHQF\

/LTXLG 0DQXUH +DQGOLQJ

8VH�DQ�DQDHURELF�WUHDWPHQW�ODJRRQ�GHVLJQHG�DFFRUGLQJ�WR�15&6�*XLGHOLQH�1R.�359��RU�DHURELF�
WUHDWPHQW�ODJRRQ��RU�PHFKDQLFDOO\�DHUDWHG�ODJRRQ��RU�FRYHUHG�ODJRRQ�GLJHVWHU�YHQWHG�WR�D�FRQWURO�
GHYLFH�ZLWK�PLQLPXP�95��FRQWURO

/DJRRQV�6WRUDJH 3RQGV 0LWLJDWLRQV
)HHG�DFFRUGLQJ�WR�15&�JXLGHOLQHV

8VH�SKRWRWURSLF�ODJRRQ

92& &RQWURO (IILFLHQF\ ���

/$5*( &$)2 21/<��:LWKLQ�72�KRXUV�RI�UHPRYDO�IURP�WKH�GU\LQJ�SURFHVV��HLWKHU�D��UHPRYH�VHSDUDWHG�
VROLGV�IURP�WKH�IDFLOLW\��RU�E��FRYHU�VHSDUDWHG�VROLGV�RXWVLGH�WKH�KRXVLQJ�ZLWK�D�ZHDWKHUSURRI�FRYHULQJ�
IURP�2FWREHU�WKURXJK�0D\��H[FHSW�IRU�WLPHV�ZKHQ�ZLQG�HYHQWV�UHPRYH�WKH�FRYHULQJ��QRW�WR�H[FHHG�24�
KRXUV�SHU�HYHQW.

7RWDO &RQWURO (IILFLHQF\
6ROLG 0DQXUH /DQG $SSOLFDWLRQ 0LWLJDWLRQV
)HHG�DFFRUGLQJ�WR�15&�JXLGHOLQHV
,QFRUSRUDWH�DOO�VROLG�PDQXUH�ZLWKLQ�72�KRXUV�RI�ODQG�DSSOLFDWLRQ.��1RWH��,I�VHOHFWHG�IRU�GDLULHV�!�999�PLON�
FRZV��FRQWURO�HIILFLHQF\�LV�DOUHDG\�LQFOXGHG�LQ�().��1RWH��1R�DGGLWLRQDO�FRQWURO�JLYHQ�IRU�UDSLG�PDQXUH�
LQFRUSRUDWLRQ��H.J.�%$&7�UHTXLUHPHQW�.
2QO\�DSSO\�VROLG�PDQXUH�WKDW�KDV�EHHQ�WUHDWHG�ZLWK�DQ�DQDHURELF�WUHDWPHQW�ODJRRQ��DHURELF�ODJRRQ�RU�
GLJHVWHU�V\VWHP.

6ROLG 0DQXUH 6WRUDJH 0LWLJDWLRQV

0HDVXUH 3URSRVHG" 0LWLJDWLRQ 0HDVXUH�V� SHU (PLVVLRQV 3RLQW 92& &RQWURO (IILFLHQF\ ���

)RU�D�ODUJH�GDLU\��1�000�PLON�FRZV�RU�ODUJHU��RU�D�KHLIHU�FDOI�UDQFK���5HPRYH�PDQXUH�WKDW�LV�QRW�GU\�IURP�
LQGLYLGXDO�FRZ�IUHHVWDOO�EHGV�RU�UDNH��KDUURZ��VFUDSH��RU�JUDGH�IUHHVWDOO�EHGGLQJ�DW�OHDVW�RQFH�HYHU\�7�
GD\V.

�'��)RU�D�PHGLXP�GDLU\�RQO\��500�WR�999�PLON�FRZV����5HPRYH�PDQXUH�WKDW�LV�QRW�GU\�IURP�LQGLYLGXDO�
FRZ�IUHHVWDOO�EHGV�RU�UDNH��KDUURZ��VFUDSH��RU�JUDGH�IUHHVWDOO�EHGGLQJ�DW�OHDVW�RQFH�HYHU\�14�GD\V.

'DLULHV� )OXVK��VFUDSH��RU�YDFXXP�IUHHVWDOO�IOXVK�ODQHV�LPPHGLDWHO\�SULRU�WR�RU�DIWHU��RU�GXULQJ�HDFK�
PLONLQJ��RU�IOXVK�RU�VFUDSH�IUHHVWDOO�IOXVK�ODQHV�DW�OHDVW�3�WLPHV�SHU�GD\.��+HLIHU�&DOI 5DQFKHV� 
9DFXXP��VFUDSH��RU�IOXVK�IUHHVWDOOV�DW�OHDVW�RQFH�HYHU\�VHYHQ�GD\V.
�'��+DYH�QR�DQLPDOV�LQ�H[HUFLVH�SHQV�RU�FRUUDOV�DW�DQ\�WLPH.

6ROLG 0DQXUH +DQGOLQJ
0HDVXUH 3URSRVHG" 0LWLJDWLRQ 0HDVXUH�V� SHU (PLVVLRQV 3RLQW 92& &RQWURO (IILFLHQF\ ���

5HPRYH�VROLGV�IURP�WKH�ZDVWH�V\VWHP�ZLWK�D�VROLG�VHSDUDWRU�V\VWHP��SULRU�WR�WKH�ZDVWH�HQWHULQJ�WKH�
ODJRRQ.��1RWH��,I�VHOHFWHG�IRU�GDLULHV�!�999�PLON�FRZV��FRQWURO�HIILFLHQF\�LV�DOUHDG\�LQFOXGHG�LQ�().

0DLQWDLQ�ODJRRQ�S+�EHWZHHQ��.5�DQG�7.5

7RWDO &RQWURO (IILFLHQF\
/LTXLG 0DQXUH /DQG $SSOLFDWLRQ 0LWLJDWLRQV
)HHG�DFFRUGLQJ�WR�15&�JXLGHOLQHV

&RUQ�$OIDOID�:KHDW 6LODJH 0LWLJDWLRQV
1.�8WLOL]H�D�VHDOHG�IHHG�VWRUDJH�V\VWHP��H.J.�$J�%DJ��IRU�EDJJHG�VLODJH��RU�

2.�&RYHU�WKH�VXUIDFH�RI�VLODJH�SLOHV��H[FHSW�IRU�WKH�DUHD�ZKHUH�IHHG�LV�EHLQJ�UHPRYHG�IURP�WKH�SLOH��ZLWK�
D�SODVWLF�WDUS�WKDW�LV�DW�OHDVW�5�PLOV�WKLFN��0.005�LQFKHV���PXOWLSOH�SODVWLF�WDUSV�ZLWK�D�FXPXODWLYH�
WKLFNQHVV�RI�DW�OHDVW�5�PLOV��0.005�LQFKHV���RU�DQ�R[\JHQ�EDUULHU�ILOP�FRYHUHG�ZLWK�D�89�UHVLVWDQW�
PDWHULDO�ZLWKLQ�72�KRXUV�RI�ODVW�GHOLYHU\�RI�PDWHULDO�WR�WKH�SLOH��DQG�LPSOHPHQW�RQH�RI�WKH�IROORZLQJ�

2QO\�DSSO\�OLTXLG�PDQXUH�WKDW�KDV�EHHQ�WUHDWHG�ZLWK�DQ�DQDHURELF�RU�DHURELF�WUHDWPHQW�ODJRRQ��DHURELF�
ODJRRQ��RU�GLJHVWHU�V\VWHP

$OORZ�OLTXLG�PDQXUH�WR�VWDQG�LQ�WKH�ILHOGV�IRU�QR�PRUH�WKDQ�24�KRXUV�DIWHU�LUULJDWLRQ.��1RWH��,I�VHOHFWHG�IRU�
GDLULHV�!�999�PLON�FRZV��FRQWURO�HIILFLHQF\�LV�DOUHDG\�LQFOXGHG�LQ�().

$SSO\�OLTXLG�VOXUU\�PDQXUH�YLD�LQMHFWLRQ�ZLWK�GUDJ�KRVH�RU�VLPLODU�DSSDUDWXV

7RWDO &RQWURO (IILFLHQF\

$SSO\�QR�VROLG�PDQXUH�ZLWK�D�PRLVWXUH�FRQWHQW�RI�PRUH�WKDQ�50�

7RWDO &RQWURO (IILFLHQF\

6LODJH DQG 705
0HDVXUH 3URSRVHG" 0LWLJDWLRQ 0HDVXUH�V� SHU (PLVVLRQV 3RLQW

)HHG�DFFRUGLQJ�WR�15&�JXLGHOLQHV

/$5*( &$)2 21/<��:LWKLQ�72�KRXUV�RI�UHPRYDO�IURP�KRXVLQJ��HLWKHU�D��UHPRYH�GU\�PDQXUH�IURP�WKH�
IDFLOLW\��RU�E��FRYHU�GU\�PDQXUH�RXWVLGH�WKH�KRXVLQJ�ZLWK�D�ZHDWKHUSURRI�FRYHULQJ�IURP�2FWREHU�WKURXJK�
0D\��H[FHSW�IRU�WLPHV�ZKHQ�ZLQG�HYHQWV�UHPRYH�WKH�FRYHULQJ��QRW�WR�H[FHHG�24�KRXUV�SHU�HYHQW.

7RWDO &RQWURO (IILFLHQF\
6HSDUDWHG 6ROLGV 3LOHV 0LWLJDWLRQV
)HHG�DFFRUGLQJ�WR�15&�JXLGHOLQHV

□ □ 

□ □ 

0 0 

0 0 

--
0 0 

□ □ 

0 0 
□ □ 

□ □ 

□ 0 

□ □ 

0 0 

□ □ 

□ □ 

□ □ 

0 0 

□ □ 

0 0 

□ □ 

0 0 

0 0 

□ □ 

□ □ 



39.00� 39.00�

10� 10�

0� 0�

10� 10�

0� 0�

0� 0�

0� 0�

19.00� 19.00�

)HHG�DFFRUGLQJ�WR�15&�JXLGHOLQHV.��1RWH��,I�VHOHFWHG�IRU�GDLULHV��FRQWURO�HIILFLHQF\�DOUHDG\�LQFOXGHG�LQ�
().

�'��3XVK�IHHG�VR�WKDW�LW�LV�ZLWKLQ�3�IHHW�RI�IHHGODQH�IHQFH�ZLWKLQ�2�KUV�RI�SXWWLQJ�RXW�WKH�IHHG�RU�XVH�D�
IHHG�WURXJK�RU�RWKHU�IHHGLQJ�VWUXFWXUH�GHVLJQHG�WR�PDLQWDLQ�IHHG�ZLWKLQ�UHDFK�RI�WKH�FRZV.

�'��%HJLQ�IHHGLQJ�WRWDO�PL[HG�UDWLRQV�ZLWKLQ�2�KUV�RI�JULQGLQJ�DQG�PL[LQJ�UDWLRQV.��1RWH��,I�VHOHFWHG�IRU�
GDLULHV�!�999�PLON�FRZV��FRQWURO�HIILFLHQF\�DOUHDG\�LQFOXGHG�LQ�().

)HHG�VWHDP�IODNHG��GU\�UROOHG��FUDFNHG�RU�JURXQG�FRUQ�RU�RWKHU�JURXQG�FHUHDO�JUDLQV.

5HPRYH�XQHDWHQ�ZHW�IHHG�IURP�IHHG�EXQNV�ZLWKLQ�24�KUV�DIWHU�WKHQ�HQG�RI�D�UDLQ�HYHQW.

�'��)RU�WRWDO�PL[HG�UDWLRQV�WKDW�FRQWDLQ�DW�OHDVW�30��E\�ZHLJKW�RI�VLODJH��IHHG�DQLPDOV�WRWDO�PL[HG�
UDWLRQV�WKDW�FRQWDLQ�DW�OHDVW�45��PRLVWXUH.

)RU�KHLIHU�FDOI�UDQFKHV���LPSOHPHQW�RQH�RI�WKH�IROORZLQJ�
)RU�GDLULHV���LPSOHPHQW�WZR�RI�WKH�IROORZLQJ�

7RWDO &RQWURO (IILFLHQF\

705 0LWLJDWLRQV

0DQDJH�([SRVHG�6LODJH.�D��PDQDJH�VLODJH�SLOHV�VXFK�WKDW�RQO\�RQH�VLODJH�SLOH�KDV�DQ�XQFRYHUHG�IDFH�
DQG�WKH�XQFRYHUHG�IDFH�KDV�D�WRWDO�H[SRVHG�VXUIDFH�DUHD�RI�OHVV�WKDQ�2�150�VT.�IW.��RU�E��PDQDJH�
PXOWLSOH�XQFRYHUHG�VLODJH�SLOHV�VXFK�WKDW�WKH�WRWDO�H[SRVHG�VXUIDFH�DUHD�RI�DOO�VLODJH�SLOHV�LV�OHVV�WKDQ�
4�300�VT�IW.

0DLQWDLQ�6LODJH�:RUNLQJ�)DFH.�D��XVH�D�VKDYHU�IDFHU�WR�UHPRYH�VLODJH�IURP�WKH�VLODJH�SLOH��RU�E��
PDLQWDLQ�D�VPRRWK�YHUWLFDO�VXUIDFH�RQ�WKH�ZRUNLQJ�IDFH�RI�WKH�VLODJH�SLOH

6LODJH�$GGLWLYH��D��LQRFXODWH�VLODJH�ZLWK�KRPRODFWLF�DFLG�EDFWHULD�LQ�DFFRUGDQFH�ZLWK�PDQXIDFWXUHU�
UHFRPPHQGDWLRQV�WR�DFKLHYH�D�FRQFHQWUDWLRQ�RI�DW�OHDVW�100�000�FRORQ\�IRUPLQJ�XQLWV�SHU�JUDP�RI�ZHW�
IRUDJH�RU�DSSO\�SURSULRQLF�DFLG��EHQ]RLF�DFLG��VRUELF�DFLG��VRGLXP�EHQ]RDWH��RU�SRWDVVLXP�VRUEDWH�DW�D�
UDWH�VSHFLILHG�E\�WKH�PDQXIDFWXUHU�WR�UHGXFH�\HDVW�FRXQWV�ZKHQ�IRUPLQJ�VLODJH�SLOH��RU�E��DSSO\�RWKHU�
DGGLWLYHV�DW�VSHFLILHG�UDWHV�WKDW�KDYH�EHHQ�GHPRQVWUDWHG�WR�UHGXFH�DOFRKRO�FRQFHQWUDWLRQV�LQ�VLODJH�
DQG�RU�92&�HPLVVLRQV�IURP�VLODJH�DQG�KDYH�EHHQ�DSSURYHG�E\�WKH�'LVWULFW�DQG�(3$.

7RWDO &RQWURO (IILFLHQF\



$VVXPHV�25��FRQWURO�IRU�GHQVLW\�PLWLJDWLRQ�PHDVXUHV�DQG�10��HDFK�IRU�WKH�WZR�RSWLRQDO�PHDVXUHV��UHVXOWLQJ�LQ�DQ�RYHUDOO�FRQWURO�RI�39�.��7KH�VDPH�FRQVHUYDWLYH�
FRQWURO�HIILFLHQF\�ZLOO�EH�DSSOLHG�WR�WKH�VHDOHG�IHHG�VWRUDJH�V\VWHP��$J�%DJ�.

39.0� 39.0�

D��EXLOG�VLODJH�SLOHV�VXFK�WKDW�WKH�DYHUDJH�EXON�GHQVLW\�LV�DW��OHDVW�44�OE�FX�IW�IRU�FRUQ�VLODJH�DQG�40�
OE�FX�IW�IRU�RWKHU�VLODJH�W\SHV��DV�PHDVXUHG�LQ�DFFRUGDQFH�ZLWK�6HFWLRQ�7.10�RI�5XOH�4570�

E��ZKHQ�FUHDWLQJ�D�VLODJH�SLOH��DGMXVW�ILOOLQJ�SDUDPHWHUV�WR�DVVXUH�D�FDOFXODWHG�DYHUDJH�EXON�GHQVLW\�RI�
DW�OHDVW�44�OE�FX�IW�IRU�FRUQ�VLODJH�DQG�DW�OHDVW�40�OE�FX�IW�IRU�RWKHU�VLODJH�W\SHV��XVLQJ�D�VSUHDGVKHHW�
DSSURYHG�E\�WKH�'LVWULFW�

F��KDUYHVW�VLODJH�FURS�DW�!�RU� ��5��PRLVWXUH�IRU�FRUQ��DQG�! ��0��PRLVWXUH�IRU�DOIDOID�JUDVV�DQG�RWKHU�
VLODJH�FURSV��PDQDJH�VLODJH�PDWHULDO�GHOLYHU\�VXFK�WKDW�QR�PRUH�WKDQ���LQFKHV�RI�PDWHULDOV�DUH�
XQFRPSDFWHG�RQ�WRS�RI�WKH�SLOH��DQG�LQFRUSRUDWH�WKH�DSSOLFDEOH�7KHRUHWLFDO�/HQJWK�RI�&KRS��7/&��DQG�
UROOHU�RSHQLQJ�IRU�WKH�FURS�EHLQJ�KDUYHVWHG.

121 121 

-
-

121 121 

121 121 

121 121 

□ □ 

□ □ 

121 121 



3UH�3URMHFW 3RVW�3URMHFW 3UH�3URMHFW 3RVW�3URMHFW
0LONLQJ 3DUORU )ORRU 0LWLJDWLRQV

2�� 2��

2�� 2��

3UH�3URMHFW 3RVW�3URMHFW 3UH�3URMHFW 3RVW�3URMHFW
&RUUDOV�3HQV 0LWLJDWLRQV
)HHG�DFFRUGLQJ�WR�15&�JXLGHOLQHV 2�� 2��

2�� �4�
%HGGLQJ 0LWLJDWLRQV
)HHG�DFFRUGLQJ�WR�15&�JXLGHOLQHV 2�� 2��

2�.00� 2�.00�
/DQHV 0LWLJDWLRQV
)HHG�DFFRUGLQJ�WR�15&�JXLGHOLQHV 2�� 2��

2�� 2��

3UH�3URMHFW 3RVW�3URMHFW 3UH�3URMHFW 3RVW�3URMHFW

2�� 2��

0� �0�

2�.0� �5.��

2�� 2��

0� 0�

2�.00� 2�.00�

3UH�3URMHFW 3RVW�3URMHFW 3UH�3URMHFW 3RVW�3URMHFW

2�� 2��

2�.00� 2�.00�

7RWDO &RQWURO (IILFLHQF\

&RZ +RXVLQJ
0HDVXUH 3URSRVHG"

0LWLJDWLRQ 0HDVXUH�V� SHU (PLVVLRQV 3RLQW
1+� &RQWURO (IILFLHQF\ ���

)HHG�DFFRUGLQJ�WR�15&�JXLGHOLQHV

0LONLQJ 3DUORU
0HDVXUH 3URSRVHG"

0LWLJDWLRQ 0HDVXUH�V� SHU (PLVVLRQV 3RLQW
1+� &RQWURO (IILFLHQF\ ���

0� 50�

7RWDO &RQWURO (IILFLHQF\

8VH�QRQ�PDQXUH�EDVHG�EHGGLQJ�DQG�QRQ�VHSDUDWHG�VROLGV�EDVHG�EHGGLQJ�IRU�DW�OHDVW�
90��RI�WKH�EHGGLQJ�PDWHULDO��E\�ZHLJKW��IRU�IUHHVWDOOV��H.J.�UXEEHU�PDWV��DOPRQG�VKHOOV��
VDQG��RU�ZDWHUEHGV�.�25�)RU�D�ODUJH�GDLU\�RQO\��1�000�PLON�FRZV�RU�ODUJHU����5HPRYH�
PDQXUH�WKDW�LV�QRW�GU\�IURP�LQGLYLGXDO�FRZ�IUHHVWDOO�EHGV�RU�UDNH��KDUURZ��VFUDSH��RU�
JUDGH�IUHHVWDOO�EHGGLQJ�DW�OHDVW�RQFH�HYHU\�7�GD\V.�25�)RU�D�PHGLXP�GDLU\�RQO\��500�
WR�999�PLON�FRZV����5HPRYH�PDQXUH�WKDW�LV�QRW�GU\�IURP�LQGLYLGXDO�FRZ�IUHHVWDOO�EHGV�
RU�UDNH��KDUURZ��VFUDSH��RU�JUDGH�IUHHVWDOO�EHGGLQJ�DW�OHDVW�RQFH�HYHU\�14�GD\V.

0.0� 0.0�

7RWDO &RQWURO (IILFLHQF\

&OHDQ�PDQXUH�IURP�FRUUDOV�DW�OHDVW�IRXU�WLPHV�SHU�\HDU�ZLWK�DW�OHDVW��0�GD\V�EHWZHHQ�
FOHDQLQJ��RU�FOHDQ�FRUUDOV�DW�OHDVW�RQFH�EHWZHHQ�$SULO�DQG�-XO\�DQG�DW�OHDVW�RQFH�
EHWZHHQ�6HSWHPEHU�DQG�'HFHPEHU.�25�8VH�OLPH�RU�D�VLPLODU�DEVRUEHQW�PDWHULDO�LQ�
WKH�FRUUDO�DFFRUGLQJ�WR�WKH�PDQXIDFWXUHU
V�UHFRPPHQGDWLRQ�WR�PLQLPL]H�PRLVWXUH�LQ�
WKH�FRUUDOV.�25�$SSO\�WK\PRO�WR�WKH�FRUUDO�VRLO�LQ�DFFRUGDQFH�ZLWK�WKH�PDQXIDFWXUHU
V�
UHFRPPHQGDWLRQ.

7RWDO &RQWURO (IILFLHQF\

/LTXLG 0DQXUH +DQGOLQJ
0HDVXUH 3URSRVHG"

0LWLJDWLRQ 0HDVXUH�V� SHU (PLVVLRQV 3RLQW
1+� &RQWURO (IILFLHQF\ ���

)HHG�DFFRUGLQJ�WR�15&�JXLGHOLQHV

2QO\�DSSO\�OLTXLG�PDQXUH�WKDW�KDV�EHHQ�WUHDWHG�ZLWK�DQ�DQDHURELF�WUHDWPHQW�ODJRRQ

/DJRRQV�6WRUDJH 3RQGV 0LWLJDWLRQV
)HHG�DFFRUGLQJ�WR�15&�JXLGHOLQHV
8VH�SKRWRWURSLF�ODJRRQ�25�5HPRYH�VROLGV�IURP�WKH�ZDVWH�V\VWHP�ZLWK�D�VROLG�
VHSDUDWRU�V\VWHP��SULRU�WR�WKH�ZDVWH�HQWHULQJ�WKH�ODJRRQ.

Ammonia Mitigation Measures and Control Efficiencies

0� 0�

7RWDO &RQWURO (IILFLHQF\

,QFRUSRUDWH�DOO�VROLG�PDQXUH�ZLWKLQ�72�KRXUV�RI�ODQG�DSSOLFDWLRQ.�$1'�2QO\�DSSO\�VROLG�
PDQXUH�WKDW�KDV�EHHQ�WUHDWHG�ZLWK�DQ�DQDHURELF�WUHDWPHQW�ODJRRQ��DHURELF�ODJRRQ�RU�
GLJHVWHU�V\VWHP.�$1'�$SSO\�QR�VROLG�PDQXUH�ZLWK�D�PRLVWXUH�FRQWHQW�RI�PRUH�WKDQ�
50�

7RWDO &RQWURO (IILFLHQF\

6ROLG 0DQXUH +DQGOLQJ

6ROLG 0DQXUH /DQG $SSOLFDWLRQ 0LWLJDWLRQV
)HHG�DFFRUGLQJ�WR�15&�JXLGHOLQHV

/LTXLG 0DQXUH /DQG $SSOLFDWLRQ 0LWLJDWLRQV

0HDVXUH 3URSRVHG"
0LWLJDWLRQ 0HDVXUH�V� SHU (PLVVLRQV 3RLQW

1+� &RQWURO (IILFLHQF\ ���

7RWDO &RQWURO (IILFLHQF\

0 0 

0 l.:!.I 

D 0 

0 0 

D D 

II 
0 l.:!.I II 

l.:!.I l.:!.I 

D 0 

0 0 
D D 

0 0 

D D 



ŵŝůŬ ĐŽǁ
ĚƌǇ ĐŽǁƐ
ƐƵƉƉŽƌƚ Ɛ
ůĂƌŐĞ ŚĞŝĨ
ŵĞĚŝƵŵ 
ƐŵĂůů ŚĞŝ
ĐĂůǀĞƐ
ďƵůůƐ

ĨƌĞĞƐƚĂůů
ŽƉĞŶ ĐŽƌ
ŽŶ ŐƌŽƵŶĚ ŚƵƚĐŚĞƐ
ĂďŽǀĞŐƌŽƵŶĚ ĨůƵƐŚĞĚ ŚƵƚĐŚĞƐ
ĂďŽǀĞŐƌŽƵŶĚ ƐĐƌĂƉĞĚ ŚƵƚĐŚĞƐ
ƐĂƵĚŝ ƐƚǇůĞ ďĂƌŶ
ůŽĂĨŝŶŐ ďĂƌŶ

Housing Eame;sͿ      
or #;sͿ

Type of Housing Type of coǁ
Total # of coǁs in 
Each Housing 
Structure;sͿ

Maǆimum �esign 
Capacity of Each 

Structure

# of Combined 
Housing 

Structures in roǁ

Shaded 
Corrals

�oǁnǁind 
Shelterbelts

hpǁind 
Shelterbelts

Eo eǆercise pens͕ 
non‐manure bedding

Eo eǆercise pens͕ 
manure bedding

Fibrous layer
�i‐ǁeeŬly scraping 

CorralsͬPens
SprinŬling 

CorralsͬPens

ϭ ^ŚĂĚĞ �ĂƌŶ ϭ ůŽĂĨŝŶŐ ďĂƌŶ ŵŝůŬ ĐŽǁƐ ϳϬϬ ϳϬϬ ϭ
Ϯ ^ŚĂĚĞ �ĂƌŶ Ϯ ůŽĂĨŝŶŐ ďĂƌŶ ĚƌǇ ĐŽǁƐ ϭ
ϯ ^ŚĂĚĞ �ĂƌŶ ϯ ůŽĂĨŝŶŐ ďĂƌŶ ŵŝůŬ ĐŽǁƐ ϰϯϱ ϰϯϱ ϭ
ϰ ^ŚĂĚĞ �ĂƌŶ ϯ ůŽĂĨŝŶŐ ďĂƌŶ ƐƵƉƉŽƌƚ ƐƚŽĐŬ ϰϱϬ ϰϱϬ ϭ
ϱ ^ŚĂĚĞ �ĂƌŶ ϰ ůŽĂĨŝŶŐ ďĂƌŶ ƐƵƉƉŽƌƚ ƐƚŽĐŬ ϭ͕ϭϱϬ ϭ͕ϭϱϬ ϭ
ϲ ^ŚĂĚĞ �ĂƌŶ ϱ ůŽĂĨŝŶŐ ďĂƌŶ ƐƵƉƉŽƌƚ ƐƚŽĐŬ ϭ
ϳ ^ŚĂĚĞ �ĂƌŶ ϲ ůŽĂĨŝŶŐ ďĂƌŶ ƐƵƉƉŽƌƚ ƐƚŽĐŬ ϭ
ϴ
ϵ
ϭϬ
ϭϭ
ϭϮ
ϭϯ
ϭϰ
ϭϱ
ϭϲ

Ϯ͕ϳϯϱ
͘
͘

.

Housing Eame;sͿ      
or #;sͿ

Type of Housing Type of coǁ
Total # of coǁs in 
Each Housing 
Structure;sͿ

Maǆimum �esign 
Capacity of Each 

Structure

hncontrolled EF 
;lbͬhd‐yrͿ

Shaded 
Corrals

�oǁnǁind 
Shelterbelts

hpǁind 
Shelterbelts

Eo eǆercise pens͕ 
non‐manure bedding

Eo eǆercise pens͕ 
manure bedding

Fibrous layer
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/ncrease in Emissions

12[ 62[ 3010 &2 92& 1+3 +26
0LONLQJ�3DUORU 0 0 0 0 74� 255 0
&RZ�+RXVLQJ 0 0 �4� 0 15�7�� 19�155 0
/LTXLG�0DQXUH 0 0 0 0 4�075 ��519 0
6ROLG�0DQXUH 0 0 0 0 �24 5�1�� 0
)HHG�+DQGOLQJ 0 0 0 0 10�179 0 0

7RWDO � � ��� � ������ ������ �

12[ 62[ 3010 &2 92& 1+3 +26
0LONLQJ�3DUORU 0.0 0.0 0.0 0.0 2.10 0.70 0.0
&RZ�+RXVLQJ 0.0 0.0 1.�0 0.0 43.40 52.30 0.0
/LTXLG�0DQXUH 0.0 0.0 0.0 0.0 11.10 17.90 0.0
6ROLG�0DQXUH 0.0 0.0 0.0 0.0 2.30 14.20 0.0
)HHG�+DQGOLQJ 0.0 0.0 0.0 0.0 27.90 0.00 0.0

7RWDO ��� ��� ��� ��� ����� ����� ���

12[ 62[ 3010 &2 92& 1+3 +26
0LONLQJ�3DUORU 0 0 0 0 0 0 0
&RZ�+RXVLQJ 0 0 0 0 0 0 0
/LTXLG�0DQXUH 0 0 0 0 1�9�3 0 0
6ROLG�0DQXUH 0 0 0 0 0 0 0
)HHG�+DQGOLQJ 0 0 0 0 0 0 0

7RWDO � � � � ����� � �

7RWDO $QQXDO &KDQJH LQ 1RQ�)XJLWLYH (PLVVLRQV �0DMRU 6RXUFH (PLVVLRQV� �OE�\U�

7RWDO 'DLO\ &KDQJH LQ (PLVVLRQV �OE�GD\�

66,3( �OE�\U�



1DPH

$SSOLFDELOLW\

Author or updater Last Update
)DFLOLW\� $]HYHGR�'DLU\��2 0

,'��

3URMHFW ��

+RXVLQJ 1DPH�V� RU ��V� 7\SH RI &RZ � RI &RZV
92&       

�OE�KU�
92&        

�OE�\U�
1+�        

�OE�KU�
1+�         

�OE�\U�
30��       

�OE�KU�
30��       

�OE�\U�
/RDILQJ�%DUQ�1 0LON 1500 0.�� 7552.00 0.92 �075.00 0.25 21�4.00
/RDILQJ�%DUQ�2 'U\ 300 0.1� 1�02.00 0.40 3542.00 0.09 �19.00
/RDILQJ�%DUQ�3 0LON�'U\ 1�00 1.00 �743.00 1.70 14��9.00 0.09 �04.00
/RDILQJ�%DUQ�4 'U\�6XSSRUW�6WRFN 500 �0.29 �2541.00 �0.91 �79�3.00 �0.42 �3��7.00
/RDILQJ�%DUQ�5 6XSSRUW�6WRFN 50 0.03 205.00 0.03 30�.00 0.03 2�4.00
/RDILQJ�%DUQ�� 6XSSRUW�6WRFN 50 0.03 205.00 0.03 30�.00 0.03 2�4.00

 3RWHQWLDO WR (PLW � &RZ +RXVLQJ

&RZ +RXVLQJ 6XPPDU\
8VH�WKLV�VSUHDGVKHHW�WR�HQWHU�GDWD�IURP�WKH�(QJLQHHU
V�'DLU\�&DOFXODWRU.�(QWULHV�KHUH�ZLOO�EH�OLQNHG�WR�

RWKHU�ZRUNVKHHWV.�$IWHU�FRPSOHWLRQ��SURFHHG�WR�505�ZRUNVKHHW�IRU�IXUWKHU�HQWULHV.

0DWWKHZ�&HJLHOVNL 6HSWHPEHU�24��201�

1RWHV��

1RW�6HW



30�� OE�KU 30�� OE�\U 92& OE�KU 92& OE�\U 1+� OE�KU 1+� OE�\U +�6 OE�\U
0LONLQJ�3DUORU � � 0.09 74� 0.03 255 �
&RZ�+RXVLQJ 0.1 �4� 1.�0 15�7�� 2.19 19�155 �
/LTXLG�0DQXUH � � 0.47 4�075 0.74 ��519 �
6ROLG�0DQXUH � � 0.09 �24 0.59 5�1�� �
)HHG�+DQGOLQJ � � 1.1� 10�179 � � �

/DJRRQ�6WRUDJH�3RQG � � 0.23 2�00� �0.�0 �5�25� 0
/DQG�$SSOLFDWLRQ��/LTXLG� � � 0.24 2�117 1.34 11�753 �
/DQG�$SSOLFDWLRQ��6ROLG� � � 0.0� 511 0.31 2�73� �
6ROLG�0DQXUH�6WRUDJH � � 0.04 329 0.2� 2�44� �

&KDQJH�LQ�0LON�&RZV
&KDQJH�LQ�'DLU\�+HDG

&KDQJH�LQ�'DLU\�+HDG��)OXVKHG�

66,3( 7RWDO +HUG 6XPPDU\

&RS\�DQG�SDVWH�YDOXHV�IURP�WKH�FRUUHVSRQGLQJ�WDEOH�LQ�WKH�(QJLQHHU�'DLU\�&DOFXODWRU
V�505�6XPPDU\�ZRUNVKHHW.�3DVWH�
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2.50(�01 2.1�(�03 9.17(�02 �.19(�02 �.75(�02 �.04(�02 0.00(�00 0.00(�00 2.92(�02 2.�4(�02 2.92(�02 2.�4(�02

$OXPLQXP ������� 4.��(�02 1.17(�02 1.02(�02 4.27(�03 3.�2(�01 4.0�(�03 3.75(�01 0.00(�00 0.00(�00 1.3�(�03 1.23(�01 1.3�(�03 1.23(�01
$QWLPRQ\ ������� 1.90(�05 4.75(�0� 4.15(�02 1.74(�0� 1.5�(�02 1.��(�0� 1.53(�02 0.00(�00 0.00(�00 5.54(�07 5.02(�03 5.54(�07 5.02(�03
$UVHQLF ������� 1.�0(�05 4.00(�0� 3.49(�02 1.47(�0� 1.31(�02 1.40(�0� 1.29(�02 0.00(�00 0.00(�00 4.�7(�07 4.22(�03 4.�7(�07 4.22(�03
%DULXP ������� 4.�9(�04 1.17(�04 1.02(�00 4.30(�05 3.�4(�01 4.10(�05 3.77(�01 0.00(�00 0.00(�00 1.37(�05 1.24(�01 1.37(�05 1.24(�01
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������7ULFKORURHWKDQH ����� 2.2�(�04 1.95(�04 1.71(�00 4.14(�05 3.�2(�01 2.2�(�04 1.9�(�00 0.00(�00 0.00(�00 5.�5(�0� 4.�3(�02 5.�5(�0� 4.�3(�02
������7ULFKORURSURSDQH ����� 2.7�(�04 2.3�(�04 2.0�(�00 5.0�(�05 4.42(�01 2.7�(�04 2.41(�00 0.00(�00 0.00(�00 �.90(�0� 5.��(�02 �.90(�0� 5.��(�02
������7ULFKORUREHQ]HQH ������ 7.79(�04 �.72(�04 5.��(�00 1.43(�04 1.25(�00 7.79(�04 �.�1(�00 0.00(�00 0.00(�00 1.95(�05 1.�0(�01 1.95(�05 1.�0(�01
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����'LFKORUREHQ]HQH ������ 5.19(�04 4.4�(�04 3.92(�00 9.52(�05 �.31(�01 5.19(�04 4.54(�00 0.00(�00 0.00(�00 1.30(�05 1.0�(�01 1.30(�05 1.0�(�01
$FHWDOGHK\GH ����� 2.41(�03 2.0�(�03 1.�2(�01 4.42(�04 3.��(�00 2.41(�03 2.11(�01 0.00(�00 0.00(�00 �.03(�05 4.94(�01 �.03(�05 4.94(�01
$FU\ORQLWULOH ������ 2.43(�04 2.10(�04 1.�4(�00 4.4�(�05 3.�9(�01 2.43(�04 2.12(�00 0.00(�00 0.00(�00 �.0�(�0� 4.9�(�02 �.0�(�0� 4.9�(�02
%HQ]HQH ����� 3.19(�04 2.75(�04 2.41(�00 5.�5(�05 5.11(�01 3.19(�04 2.79(�00 0.00(�00 0.00(�00 7.9�(�0� �.54(�02 7.9�(�0� �.54(�02
%HQ]\O FKORULGH ������ 2.�9(�04 2.49(�04 2.1�(�00 5.30(�05 4.�3(�01 2.�9(�04 2.53(�00 0.00(�00 0.00(�00 7.23(�0� 5.92(�02 7.23(�0� 5.92(�02
%XW\UDOGHK\GH ������ 1.14(�04 9.�3(�05 �.�1(�01 2.09(�05 1.�3(�01 1.14(�04 9.97(�01 0.00(�00 0.00(�00 2.�5(�0� 2.34(�02 2.�5(�0� 2.34(�02
&DUERQ 'LVXOILGH ����� 2.49(�03 2.15(�03 1.��(�01 4.57(�04 3.99(�00 2.49(�03 2.1�(�01 0.00(�00 0.00(�00 �.23(�05 5.10(�01 �.23(�05 5.10(�01
&DUERQ WHWUDFKORULGH ����� 5.�7(�05 5.0�(�05 4.43(�01 1.0�(�05 9.40(�02 5.�7(�05 5.13(�01 0.00(�00 0.00(�00 1.47(�0� 1.20(�02 1.47(�0� 1.20(�02
&KORUREHQ]HQH ������ 2.72(�04 2.35(�04 2.05(�00 4.99(�05 4.3�(�01 2.72(�04 2.3�(�00 0.00(�00 0.00(�00 �.�0(�0� 5.5�(�02 �.�0(�0� 5.5�(�02
&KORURIRUP ����� 1.31(�04 1.13(�04 9.�9(�01 2.40(�05 2.10(�01 1.31(�04 1.15(�00 0.00(�00 0.00(�00 3.2�(�0� 2.�9(�02 3.2�(�0� 2.�9(�02
&KORURPHWKDQH ����� 7.93(�04 �.�4(�04 5.99(�00 1.45(�04 1.27(�00 7.93(�04 �.93(�00 0.00(�00 0.00(�00 1.9�(�05 1.�3(�01 1.9�(�05 1.�3(�01
&URWRQDOGHK\GH ������� 1.41(�04 1.22(�04 1.0�(�00 2.59(�05 2.2�(�01 1.41(�04 1.23(�00 0.00(�00 0.00(�00 3.53(�0� 2.�9(�02 3.53(�0� 2.�9(�02
&\FORKH[DQH ������ �.�3(�03 5.�9(�03 5.1�(�01 1.25(�03 1.09(�01 �.�3(�03 5.97(�01 0.00(�00 0.00(�00 1.71(�04 1.40(�00 1.71(�04 1.40(�00
(WK\O &KORULGH ����� 2.39(�04 2.0�(�04 1.�0(�00 4.3�(�05 3.�3(�01 2.39(�04 2.09(�00 0.00(�00 0.00(�00 5.9�(�0� 4.90(�02 5.9�(�0� 4.90(�02
(WK\OEHQ]HQH ������ 3.47(�04 2.99(�04 2.�2(�00 �.3�(�05 5.5�(�01 3.47(�04 3.03(�00 0.00(�00 0.00(�00 �.��(�0� 7.11(�02 �.��(�0� 7.11(�02
(WK\OHQH 'LEURPLGH �('%� ������ 3.0�(�04 2.�4(�04 2.31(�00 5.�1(�05 4.90(�01 3.0�(�04 2.��(�00 0.00(�00 0.00(�00 7.�5(�0� �.27(�02 7.�5(�0� �.27(�02
(WK\OHQH 'LFKORULGH �('&� ������ 5.�9(�05 5.0�(�05 4.45(�01 1.0�(�05 9.44(�02 5.�9(�05 5.15(�01 0.00(�00 0.00(�00 1.47(�0� 1.21(�02 1.47(�0� 1.21(�02
)RUPDOGHK\GH ����� 3.9�(�04 3.43(�04 3.01(�00 7.30(�05 �.3�(�01 3.9�(�04 3.4�(�00 0.00(�00 0.00(�00 9.95(�0� �.1�(�02 9.95(�0� �.1�(�02
+H[DQH ������ �.12(�04 7.00(�04 �.13(�00 1.49(�04 1.30(�00 �.12(�04 7.10(�00 0.00(�00 0.00(�00 2.03(�05 1.��(�01 2.03(�05 1.��(�01
,VRSURS\O $OFKRO ����� 1.�2(�03 1.40(�03 1.22(�01 2.97(�04 2.�0(�00 1.�2(�03 1.42(�01 0.00(�00 0.00(�00 4.05(�05 3.32(�01 4.05(�05 3.32(�01
,VRSURS\OEHQ]HQH �&XPHQH� ����� 5.�1(�05 4.�4(�05 4.24(�01 1.03(�05 �.99(�02 5.�1(�05 4.90(�01 0.00(�00 0.00(�00 1.40(�0� 1.15(�02 1.40(�0� 1.15(�02
0HWK\O (WK\O .HWRQH ���EXWDQRQH� ����� 1.4�(�02 1.2�(�02 1.10(�02 2.��(�03 2.34(�01 1.4�(�02 1.2�(�02 0.00(�00 0.00(�00 3.�5(�04 2.99(�00 3.�5(�04 2.99(�00
0HWK\O ,VREXW\O .HWRQH ������ 7.09(�04 �.12(�04 5.35(�00 1.30(�04 1.14(�00 7.09(�04 �.20(�00 0.00(�00 0.00(�00 1.77(�05 1.45(�01 1.77(�05 1.45(�01
1DSWKDOHQH ����� 1.1�(�03 1.00(�03 �.7�(�00 2.13(�04 1.��(�00 1.1�(�03 1.01(�01 0.00(�00 0.00(�00 2.90(�05 2.3�(�01 2.90(�05 2.3�(�01
3HUFKORURHWK\OHQH ������ �.51(�04 5.�1(�04 4.92(�00 1.19(�04 1.04(�00 �.51(�04 5.�9(�00 0.00(�00 0.00(�00 1.�3(�05 1.33(�01 1.�3(�05 1.33(�01
6W\UHQH ������ 3.59(�04 3.10(�04 2.71(�00 �.5�(�05 5.75(�01 3.59(�04 3.14(�00 0.00(�00 0.00(�00 �.9�(�0� 7.3�(�02 �.9�(�0� 7.3�(�02
W�����'LFKORUR���EXWHQH ������ �.92(�04 7.�9(�04 �.74(�00 1.�4(�04 1.43(�00 �.92(�04 7.�0(�00 0.00(�00 0.00(�00 2.23(�05 1.�3(�01 2.23(�05 1.�3(�01
7ROXHQH ������ 1.07(�03 9.23(�04 �.0�(�00 1.9�(�04 1.71(�00 1.07(�03 9.3�(�00 0.00(�00 0.00(�00 2.��(�05 2.19(�01 2.��(�05 2.19(�01
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%XW\UDOGHK\GH ������ 1.14(�04 9.71(�0� �.50(�02 0.00(�00 0.00(�00
&DUERQ 'LVXOILGH ����� 2.49(�03 2.12(�04 1.��(�00 0.00(�00 0.00(�00
&DUERQ WHWUDFKORULGH ����� 5.�7(�05 5.00(�0� 4.3�(�02 0.00(�00 0.00(�00
&KORUREHQ]HQH ������ 2.72(�04 2.32(�05 2.03(�01 0.00(�00 0.00(�00
&KORURIRUP ����� 1.31(�04 1.12(�05 9.77(�02 0.00(�00 0.00(�00
&KORURPHWKDQH ����� 7.93(�04 �.75(�05 5.92(�01 0.00(�00 0.00(�00
&URWRQDOGHK\GH ������� 1.41(�04 1.20(�05 1.05(�01 0.00(�00 0.00(�00
&\FORKH[DQH ������ �.�3(�03 5.�2(�04 5.10(�00 0.00(�00 0.00(�00
(WK\O &KORULGH ����� 2.39(�04 2.04(�05 1.7�(�01 0.00(�00 0.00(�00
(WK\OEHQ]HQH ������ 3.47(�04 2.9�(�05 2.59(�01 0.00(�00 0.00(�00
(WK\OHQH 'LEURPLGH �('%� ������ 3.0�(�04 2.�1(�05 2.2�(�01 0.00(�00 0.00(�00
(WK\OHQH 'LFKORULGH �('&� ������ 5.�9(�05 5.02(�0� 4.39(�02 0.00(�00 0.00(�00
)RUPDOGHK\GH ����� 3.9�(�04 3.39(�05 2.97(�01 0.00(�00 0.00(�00
+H[DQH ������ �.12(�04 �.91(�05 �.0�(�01 0.00(�00 0.00(�00
,VRSURS\O $OFKRO ����� 1.�2(�03 1.3�(�04 1.21(�00 0.00(�00 0.00(�00
,VRSURS\OEHQ]HQH �&XPHQH� ����� 5.�1(�05 4.7�(�0� 4.19(�02 0.00(�00 0.00(�00
0HWK\O (WK\O .HWRQH ���EXWDQRQH� ����� 1.4�(�02 1.24(�03 1.09(�01 0.00(�00 0.00(�00
0HWK\O ,VREXW\O .HWRQH ������ 7.09(�04 �.04(�05 5.29(�01 0.00(�00 0.00(�00
1DSWKDOHQH ����� 1.1�(�03 9.��(�05 �.�5(�01 0.00(�00 0.00(�00
3HUFKORURHWK\OHQH ������ �.51(�04 5.54(�05 4.��(�01 0.00(�00 0.00(�00
6W\UHQH ������ 3.59(�04 3.0�(�05 2.��(�01 0.00(�00 0.00(�00
W�����'LFKORUR���EXWHQH ������ �.92(�04 7.�0(�05 �.�5(�01 0.00(�00 0.00(�00
7ROXHQH ������ 1.07(�03 9.11(�05 7.9�(�01 0.00(�00 0.00(�00
7ULFKORURIOXRURPHWKDQH
 ����� 1.0�(�07 9.20(�09 �.0�(�05 0.00(�00 0.00(�00
9LQ\O DFHWDWH ������ 1.97(�03 1.��(�04 1.47(�00 0.00(�00 0.00(�00
;\OHQHV ������� 1.�0(�03 1.53(�04 1.34(�00 0.00(�00 0.00(�00
$PPRQLD ������� 2.91(�02 2.55(�02 0.00(�00 0.0

0DWWKHZ�&HJLHOVNL $XJXVW�2���201�

$JULFXOWXUDO 0LVFHOODQHRXV (PLVVLRQV IURP 'DLU\ 2SHUDWLRQV �0LON 3DUORUV�

8VH�WKLV�VSUHDGVKHHW�WR�FKDUDFWHUL]H�WKH�PLVFHOODQRXV�HPLVVLRQV�IURP�'DLU\�VRXUFHV�ZKHQ�92&�UDWHV�DUH�NQRZQ.�92&�HPLVVLRQ�UDWHV�OLQNHG�WR�505�ZRUNVKHHW.�(QWHU�92&�DQG�1+3�UDWHV�LI�
WKHUH�LV�PRUH�WKDQ�RQH�0LON�3DUORU.

92& (PLVVLRQ 5DWHV

6HOHFW�1�RU�<�IURP�WKH�GURSGRZQ.�,I�WKHUH�LV�PRUH�WKDQ�RQH�
0LON�3DUORU��HQWHU�92&�DQG�1+3�UDWHV.�7R[LF�HPLVVLRQV�DUH�

FDOFXODWHG�E\�WKH�PXOWLSOLFDWLRQ�RI�WKH�92&�5DWHV�DQG�
(PLVVLRQ�)DFWRUV.�

)RUPXOD 

6XEVWDQFHV &$6�
 7R[LF ()
V  
�OE�OE 92&�
 /%�+5 /%�<5 /%�+5 /%�<5



1DPH

$SSOLFDELOLW\

Author or updater Last Update
)DFLOLW\� $]HYHGR�'DLU\��2
,'�� 0
3URMHFW �� 0
,QSXWV OE�KU OE�\U

92&�5DWH
0.23 2�00�

��������7HWUDFKORURHWKDQH ����� 3.44(�02 7.��(�03 �.90(�01 7.��(�03 �.90(�01 0.00(�00 0.00(�00 0.00(�00 0.00(�00
������7ULFKORURHWKDQH ����� 7.94(�03 1.�2(�03 1.59(�01 1.�2(�03 1.59(�01 0.00(�00 0.00(�00 0.00(�00 0.00(�00
������7ULPHWK\OEHQ]HQH ����� 2.94(�02 �.73(�03 5.90(�01 �.73(�03 5.90(�01 0.00(�00 0.00(�00 0.00(�00 0.00(�00
����'LFKORUREHQ]HQH ����� �.25(�02 1.43(�02 1.25(�02 1.43(�02 1.25(�02 0.00(�00 0.00(�00 0.00(�00 0.00(�00
����'LFKORUREHQ]HQH ������ 4.94(�02 1.13(�02 9.91(�01 1.13(�02 9.91(�01 0.00(�00 0.00(�00 0.00(�00 0.00(�00
����'LFKORURSURSHQH ������ 7.44(�03 1.70(�03 1.49(�01 1.70(�03 1.49(�01 0.00(�00 0.00(�00 0.00(�00 0.00(�00
��� 'LR[DQH ������ 2.50(�02 5.73(�03 5.02(�01 5.73(�03 5.02(�01 0.00(�00 0.00(�00 0.00(�00 0.00(�00
����'LFKORUR���EXWHQH ������ �.��(�02 1.5�(�02 1.3�(�02 1.5�(�02 1.3�(�02 0.00(�00 0.00(�00 0.00(�00 0.00(�00
����'LFKORUREHQ]HQH ������ 5.19(�02 1.19(�02 1.04(�02 1.19(�02 1.04(�02 0.00(�00 0.00(�00 0.00(�00 0.00(�00
$FHWDOGHK\GH ����� 1.5�(�02 3.5�(�03 3.14(�01 3.5�(�03 3.14(�01 0.00(�00 0.00(�00 0.00(�00 0.00(�00
$FU\ORQLWULOH ������ 7.31(�03 1.��(�03 1.47(�01 1.��(�03 1.47(�01 0.00(�00 0.00(�00 0.00(�00 0.00(�00
%HQ]HQH ����� 2.��(�03 �.59(�04 5.77(�00 �.59(�04 5.77(�00 0.00(�00 0.00(�00 0.00(�00 0.00(�00
%HQ]\O FKORULGH ������ 3.13(�02 7.1�(�03 �.27(�01 7.1�(�03 �.27(�01 0.00(�00 0.00(�00 0.00(�00 0.00(�00
&DUERQ GLVXOILGH ����� 3.94(�02 9.02(�03 7.90(�01 9.02(�03 7.90(�01 0.00(�00 0.00(�00 0.00(�00 0.00(�00
&KORUREHQ]HQH ������ 1.31(�02 3.01(�03 2.�3(�01 3.01(�03 2.�3(�01 0.00(�00 0.00(�00 0.00(�00 0.00(�00
&XPHQH ����� 1.94(�02 4.44(�03 3.�9(�01 4.44(�03 3.�9(�01 0.00(�00 0.00(�00 0.00(�00 0.00(�00
&\FORKH[DQH ������ �.19(�03 1.��(�03 1.�4(�01 1.��(�03 1.�4(�01 0.00(�00 0.00(�00 0.00(�00 0.00(�00
(WK\O &KORULGH ����� 4.�3(�03 1.0�(�03 9.2�(�00 1.0�(�03 9.2�(�00 0.00(�00 0.00(�00 0.00(�00 0.00(�00
(WK\OEHQ]HQH ������ 1.00(�02 2.29(�03 2.01(�01 2.29(�03 2.01(�01 0.00(�00 0.00(�00 0.00(�00 0.00(�00
(WK\OHQH 'LEURPLGH �('%� ������ 1.44(�02 3.29(�03 2.�9(�01 3.29(�03 2.�9(�01 0.00(�00 0.00(�00 0.00(�00 0.00(�00
(WK\OHQH 'LFKORULGH �('&� ������ 4.0�(�03 9.31(�04 �.1�(�00 9.31(�04 �.1�(�00 0.00(�00 0.00(�00 0.00(�00 0.00(�00
)RUPDOGHK\GH ����� �.13(�03 1.��(�03 1.�3(�01 1.��(�03 1.�3(�01 0.00(�00 0.00(�00 0.00(�00 0.00(�00
+H[DQH ������ 4.31(�03 9.��(�04 �.��(�00 9.��(�04 �.��(�00 0.00(�00 0.00(�00 0.00(�00 0.00(�00
,VRSURS\O $OFKRO ����� 7.50(�03 1.72(�03 1.51(�01 1.72(�03 1.51(�01 0.00(�00 0.00(�00 0.00(�00 0.00(�00
0HWK\O (WK\O .HWRQH ����� 1.3�(�02 3.15(�03 2.7�(�01 3.15(�03 2.7�(�01 0.00(�00 0.00(�00 0.00(�00 0.00(�00
0HWK\O ,VREXW\O .HWRQH ������ 1.13(�02 2.59(�03 2.27(�01 2.59(�03 2.27(�01 0.00(�00 0.00(�00 0.00(�00 0.00(�00
1DSWKDOHQH ����� 1.��(�01 4.30(�02 3.7�(�02 4.30(�02 3.7�(�02 0.00(�00 0.00(�00 0.00(�00 0.00(�00
3HUFKORURHWK\OHQH ������ 1.75(�01 4.01(�02 3.51(�02 4.01(�02 3.51(�02 0.00(�00 0.00(�00 0.00(�00 0.00(�00
6W\UHQH ������ 1.�3(�02 3.72(�03 3.2�(�01 3.72(�03 3.2�(�01 0.00(�00 0.00(�00 0.00(�00 0.00(�00
7ROXHQH ������ 1.25(�02 2.��(�03 2.51(�01 2.��(�03 2.51(�01 0.00(�00 0.00(�00 0.00(�00 0.00(�00
7ULFKORURHWK\OHQH ����� 1.12(�02 2.5�(�03 2.25(�01 2.5�(�03 2.25(�01 0.00(�00 0.00(�00 0.00(�00 0.00(�00
;\OHQHV ������� 1.��(�02 4.30(�03 3.7�(�01 4.30(�03 3.7�(�01 0.00(�00 0.00(�00 0.00(�00 0.00(�00
$PPRQLD ������� ��.000(�01 �5.25�(�03 0.000(�00 0.000(�00 0.000(�00 0.000(�00
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)RUPXOD 
(PLVVLRQV�DUH�FDOFXODWHG�E\�WKH�PXOWLSOLFDWLRQ�RI�WKH�

92&�UDWHV��DUHD�IUDFWRQ��DQG�HPLVVLRQ�IDFWRUV.�

$JULFXOWXUDO /DJRRQ (PLVVLRQV IURP 'DLU\ 2SHUDWLRQV  
8VH�WKLV�VSUHDGVKHHW�ZKHQ�WKH�HPLVVLRQV�DUH�IURP�D�'DLU\�/DJRRQ�VRXUFHV�DQG�WKH�92&�UDWHV�DUH�NQRZQ.�7KH�92&�UDWHV�DUH�OLQNHG�WR�WKH�505�ZRUNVKHHW�FHOOV�92&�
UDWHV�LQ�
/DJRRQ�6WRUDJH�3RQG�URZ
.�(QWHU�YDOXHV�LQWR�WKH�/DJRRQ�DUHD�FDOFXODWRU�RQ�WKH�ULJKW�WR�GHWHUPLQH�DUHD�IUDFWLRQ�V�.�7RWDO�DPPRQLD�YDOXH�LV�OLQNHG��WR�WKH�505�

ZRUNVKHHW�FHOOV��
/DJRRQ�6WRUDJH�3RQG
.�,QGLYLGXDO�/DJRRQ�YDOXHV�DUH�FDOFXODWHG�E\�PXOWLSO\LQJ�WKH�WRWDO�ODJRRQ�DPPRQLD�E\�WKHLU�DUHD�IUDFWLRQ.�(QWULHV�UHTXLUHG�LQ�\HOORZ�
DUHDV��RXWSXW�LQ�JUD\�DUHDV.

0DWWKHZ�&HJLHOVNL 6HSWHPEHU�12��201�
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/%�<5

����/DJRRQ $UHD )UDFWLRQ

/%�+5



7DEOH �� 7UXFN 7UDYHO� 'LHVHO 3DUWLFXODWH 0DWWHU ,QFUHDVHG (PLVVLRQV

0LON�7DQNHUV 077 0.52 0.02 730 1.25(�02 3.43(�05
&RPPRGLW\�'HOLYHU\ &77 0.�7 0.02 1�25 4.05(�02 1.11(�04
0DQXUH�7UDQVSRUW 6077 0.77 0.02 �00 2.04(�02 5.5�(�05
6LODJH�+DXOLQJ 677 0.00 0.02 0 0.00(�00 0.00(�00
4XDUWHU�0LOH�2II�6LWH 4077 0.25 0.02 3355 2.7�(�02 7.�1(�05

1RWH�2��,QFUHDVHV�LQ�WUXFNV�\U�LV�IURP�WKH�,QLWLDO�6WXG\��SDJH�17

7DEOH �� 7UXFN ,GOLQJ� 'LHVHO 3DUWLFXODWH 0DWWHU ,QFUHDVHG (PLVVLRQV

7\SH RI 9HKLFOHV 6RXUFH
(PLVVLRQ )DFWRU 

�J�KU�YHKLFOH�
0LQXWHV 

,GOLQJ�7UXFN
,QFUHDVH LQ 
7UXFNV�<HDU

(PLVVLRQV 
�OE�\U�

(PLVVLRQV 
�OE�GD\�

0LON�7DQNHUV 07, 0.002 15 730 �.�1(�04 2.41(�0�
&RPPRGLW\�'HOLYHU\ &7, 0.002 15 1�25 2.20(�03 �.03(�0�
0DQXUH�7UDQVSRUW 607, 0.002 15 �00 9.�5(�04 2.�5(�0�
6LODJH�+DXOLQJ 67, 0.002 15 0 0.00(�00 0.00(�00

1RWH�2��,QFUHDVHV�LQ�WUXFNV�\U�LV�IURP�WKH�,QLWLDO�6WXG\��SDJH�17 �

7DEOH �� 7UDFWRUV� 'LHVHO 3DUWLFXODWH 0DWWHU ,QFUHDVHG (PLVVLRQV
6RXUFH

�� 9ROXPH 
6RXUFHV� +3 /RDG )DFWRU +RXUV�GD\ 'D\V�\HDU

(PLVVLRQ 
)DFWRU 

�J�KS�KU�
(PLVVLRQV 

�OE�\U�
(PLVVLRQV 

�OE�GD\�
)HHG�/RDGLQJ����������������������� )/7 173 0.37 4.0 3�5 1.49(�02 3.07(�00 �.42(�03
%HGGLQJ�'HOLYHU\ )%'71�� 114 0.37 10.0 24 1.49(�02 1.39(�02 5.7�(�04
0DQXUH�6FUDSLQJ 0671�2 114 0.37 0.0 12 1.49(�02 0.00(�00 0.00(�00
0DQXUH�/RDGLQJ 0/71�2 173 0.37 4.3 7 1.49(�02 9.02(�03 1.29(�03
)HHG�'HOLYHU\����������������������� )%'71�� 405 0.37 4.0 3�5 1.49(�02 1.97(�02 5.40(�05

1RWH�2��,QFUHDVH�LQ�KRXUV�GD\�ZDV�SURYLGHG�E\�WKH�SURMHFW�DSSOLFDQW

1RWH1���(PLVVLRQV�EDVHG�RQ�(3$
V Nonroad Compression-Ignition�(QJLQHV���([KDXVW�(PLVVLRQ�6WDQGDUGV�IRU�WKH�DSSURSULDWH�\HDU�DQG�+3�
KWWSV���QHSLV.HSD.JRY�([H�=\3').FJL"'RFNH\ 31002$05.SGI

1RWH�1��5XQQLQJ�HPLVVLRQ�IDFWRUV�IRU�YHKLFOH�FDWHJRU\��77�6LQJOH�2WKHU�&ODVV����ZHUH�REWDLQHG�IURP�WKH�(0)$&2021�:HE�'DWDEDVH�IRU�0HUFHG�&RXQW\��2023��ZLWK�DQ�$JJUHJDWH�)OHHW�0L[�,GOLQJ.

7\SH RI 9HKLFOHV 6RXUFH
(PLVVLRQV 

�OE�GD\�
5RXQG 7ULS

'LVWDQFH �PL�

1RWH�1��5XQQLQJ�HPLVVLRQ�IDFWRUV�IRU�YHKLFOH�FDWHJRU\��77�6LQJOH�2WKHU�&ODVV����ZHUH�REWDLQHG�IURP�WKH�(0)$&2021�:HE�'DWDEDVH�IRU�0HUFHG�&RXQW\��2023��ZLWK�DQ�$JJUHJDWH�)OHHW�0L[�7UDYHOLQJ�10�03+.�

(PLVVLRQV 
�OE�\U�

(PLVVLRQ 
)DFWRU �J�PL�

,QFUHDVH LQ 
7UXFNV�<HDUI I I I I I 

I I I I I I I I 



7DEOH �� 7UXFN 7UDYHO� 12[ ,QFUHDVHG (PLVVLRQV

0LON�7DQNHUV 077 0.52 �.�4 730 5.54(�00 1.52(�02
&RPPRGLW\�'HOLYHU\ &77 0.�7 �.�4 1�25 1.79(�01 4.91(�02
0DQXUH�7UDQVSRUW 6077 0.77 �.�4 �00 9.00(�00 2.47(�02
6LODJH�+DXOLQJ 677 0.00 �.�4 0 0.00(�00 0.00(�00

1RWH�2��,QFUHDVHV�LQ�WUXFNV�\U�LV�IURP�WKH�,QLWLDO�6WXG\��SDJH�23

7DEOH �� 7UXFN ,GOLQJ� 12[ ,QFUHDVHG (PLVVLRQV

7\SH RI 9HKLFOHV 6RXUFH
(PLVVLRQ )DFWRU 

�J�KU�YHKLFOH�
0LQXWHV 

,GOLQJ�7UXFN
,QFUHDVH LQ 
7UXFNV�<HDU

(PLVVLRQV 
�OE�\U�

(PLVVLRQV
�OE�GD\�

0LON�7DQNHUV 07, 0.94 15 730 3.�0(�01 1.04(�03
&RPPRGLW\�'HOLYHU\ &7, 0.94 15 1�25 9.50(�01 2.�0(�03
0DQXUH�7UDQVSRUW 607, 0.94 15 �00 4.1�(�01 1.14(�03
6LODJH�+DXOLQJ 67, 0.94 15 0 0.00(�00 0.00(�00

1RWH�2��,QFUHDVHV�LQ�WUXFNV�\U�LV�IURP�WKH�,QLWLDO�6WXG\��SDJH�23 �

7DEOH �� 7UDFWRUV� 12[ ,QFUHDVHG (PLVVLRQV
6RXUFH

�� 9ROXPH 
6RXUFHV� +3 /RDG )DFWRU +RXUV�GD\ 'D\V�<HDU

(PLVVLRQ 
)DFWRU 

�J�KS�KU�
(PLVVLRQV 

�OE�\U�
(PLVVLRQV

�OE�GD\�
)HHG�/RDGLQJ����������������������� )/7 173 0.37 4.0 3�5.0 2.9�(�01 �.14�(�01 1.��(�01
%HGGLQJ�'HOLYHU\ )%'71�� 114 0.37 10.0 24.0 2.9�(�01 2.77(�01 1.1�(�02
0DQXUH�6FUDSLQJ 061�2 114 0.37 0.0 12.0 2.9�(�01 0.00(�00 0.00(�00
0DQXUH�/RDGLQJ 0/71�2 173 0.37 4.3 7.0 2.9�(�01 1.2�(�00 1.�0(�01
)HHG�'HOLYHU\����������������������� )%'71�� 405 0.37 4.0 3�5.0 2.9�(�01 1.44(�02 3.94(�01

1RWH�2��,QFUHDVH�LQ�KRXUV�GD\�ZDV�SURYLGHG�E\�WKH�SURMHFW�DSSOLFDQW
1RWH�3��/RDG�IDFWRUV�IURP�&DO((0RG
V�$SSHQGL[�'�7DEOH�3.3�OFFROAD Default Horsepower and Load Factors

1RWH1���(PLVVLRQV�EDVHG�RQ�(3$
V Nonroad Compression-Ignition�(QJLQHV���([KDXVW�(PLVVLRQ�6WDQGDUGV�IRU�WKH�DSSURSULDWH�\HDU�DQG�+3�KWWSV���QHSLV.HSD.JRY�([H�=\3').FJL"'RFNH\ 31002$05.SGI

6RXUFH
5RXQG 7ULS

'LVWDQFH �PL�
(PLVVLRQ 

)DFWRU �J�PL�
,QFUHDVH LQ 
7UXFNV�<HDU

(PLVVLRQV 
�OE�\U�

(PLVVLRQV
�OE�GD\�

1RWH�1��5XQQLQJ�HPLVVLRQ�IDFWRUV�IRU�YHKLFOH�FDWHJRU\��77�6LQJOH�2WKHU�&ODVV����ZHUH�REWDLQHG�IURP�WKH�(0)$&2021�:HE�'DWDEDVH�IRU�0HUFHG�&RXQW\��2023��ZLWK�DQ�$JJUHJDWH�)OHHW�0L[�7UDYHOLQJ�10�03+.�

1RWH�1��5XQQLQJ�HPLVVLRQ�IDFWRUV�IRU�YHKLFOH�FDWHJRU\��77�6LQJOH�2WKHU�&ODVV����ZHUH�REWDLQHG�IURP�WKH�(0)$&2021�:HE�'DWDEDVH�IRU�0HUFHG�&RXQW\��2023��ZLWK�DQ�$JJUHJDWH�)OHHW�0L[�,GOLQJ.

I I I I I I I I 



7DEOH �� 7UXFN 7UDYHO� 62[ ,QFUHDVHG (PLVVLRQV

0LON�7DQNHUV 077 0.52 0.03 730 2.45(�02 �.71(�05
&RPPRGLW\�'HOLYHU\ &77 0.�7 0.03 1�25 7.92(�02 2.17(�04
0DQXUH�7UDQVSRUW 6077 0.77 0.03 �00 3.9�(�02 1.09(�04
6LODJH�+DXOLQJ 677 0.00 0.03 0 0.00(�00 0.00(�00

1RWH�2��,QFUHDVHV�LQ�WUXFNV�\U�LV�IURP�WKH�,QLWLDO�6WXG\��SDJH�23

7DEOH �� 7UXFN ,GOLQJ� 62[ ,QFUHDVHG (PLVVLRQV

7\SH RI 9HKLFOHV 6RXUFH
(PLVVLRQ )DFWRU 

�J�KU�YHKLFOH�
0LQXWHV 

,GOLQJ�7UXFN
,QFUHDVH LQ 
7UXFNV�<HDU

(PLVVLRQV 
�OE�\U�

(PLVVLRQV 
�OE�GD\�

0LON�7DQNHUV 07, 0.002 15 730 7.51(�04 2.0�(�0�
&RPPRGLW\�'HOLYHU\ &7, 0.002 15 1�25 1.��(�03 5.14(�0�
0DQXUH�7UDQVSRUW 607, 0.002 15 �00 �.23(�04 2.2�(�0�
6LODJH�+DXOLQJ 67, 0.002 15 0 0.00(�00 0.00(�00

1RWH�2��,QFUHDVHV�LQ�WUXFNV�\U�LV�IURP�WKH�,QLWLDO�6WXG\��SDJH�23 �

7DEOH �� 7UDFWRUV� 62[ ,QFUHDVH (PLVVLRQV
6RXUFH

�� 9ROXPH 
6RXUFHV� +3 /RDG )DFWRU +RXUV�GD\ 'D\V�<HDU

(PLVVLRQ 
)DFWRU 

�J�KS�KU�
(PLVVLRQV 

�OE�\U� (PLVVLRQV �OE�GD\�
)HHG�/RDGLQJ����������������������� )/7 173 0.37 4.0 3�5 5.00(�03 1.03(�00 2.�2(�03
%HGGLQJ�'HOLYHU\ )%'71�� 114 0.37 10.0 24 5.00(�03 4.�5(�03 1.94(�04
0DQXUH�6FUDSLQJ 061�2 114 0.37 0.0 12 5.00(�03 0.00(�00 0.00(�00
0DQXUH�/RDGLQJ 0/71�2 173 0.37 4.3 7 5.00(�03 2.12(�02 3.02(�03
)HHG�'HOLYHU\����������������������� )%'71�� 405 0.37 4.0 3�5 5.00(�03 2.41(�00 �.�1(�03

1RWH�2��,QFUHDVH�LQ�KRXUV�GD\�ZDV�SURYLGHG�E\�WKH�SURMHFW�DSSOLFDQW
1RWH�3��/RDG�IDFWRUV�IURP�&DO((0RG
V�$SSHQGL[�'�7DEOH�3.3�OFFROAD Default Horsepower and Load Factors

1RWH1���(PLVVLRQV�EDVHG�RQ�&DO((PRG
V�$SSHQGL[�'��GDIXDOWV�IRU�WKH�DSSURSULDWH�\HDU�DQG�+3

7\SH RI 9HKLFOHV 6RXUFH
5RXQG 7ULS

'LVWDQFH �PL�
(PLVVLRQ 

)DFWRU �J�PL�
,QFUHDVH LQ 
7UXFNV�<HDU

(PLVVLRQV 
�OE�\U�

(PLVVLRQV 
�OE�GD\�

1RWH�1��5XQQLQJ�HPLVVLRQ�IDFWRUV�IRU�YHKLFOH�FDWHJRU\��77�6LQJOH�2WKHU�&ODVV����ZHUH�REWDLQHG�IURP�WKH�(0)$&2021�:HE�'DWDEDVH�IRU�0HUFHG�&RXQW\��2023��ZLWK�DQ�$JJUHJDWH�)OHHW�0L[�7UDYHOLQJ�10�03+.�

1RWH�1��5XQQLQJ�HPLVVLRQ�IDFWRUV�IRU�YHKLFOH�FDWHJRU\��77�6LQJOH�2WKHU�&ODVV����ZHUH�REWDLQHG�IURP�WKH�(0)$&2021�:HE�'DWDEDVH�IRU�0HUFHG�&RXQW\��2023��ZLWK�DQ�$JJUHJDWH�)OHHW�0L[�,GOLQJ.

I I I I I I I 



7DEOH ��� 7UXFN 7UDYHO� &2 ,QFUHDVHG (PLVVLRQV

0LON�7DQNHUV 077 0.52 1.03 730 �.�0(�01 2.3�(�03
&RPPRGLW\�'HOLYHU\ &77 0.�7 1.03 1�25 2.7�(�00 7.�2(�03
0DQXUH�7UDQVSRUW 6077 0.77 1.03 �00 1.40(�00 3.�3(�03
6LODJH�+DXOLQJ 677 0.00 1.03 0 0.00(�00 0.00(�00

1RWH�2��,QFUHDVHV�LQ�WUXFNV�\U�LV�IURP�WKH�,QLWLDO�6WXG\��SDJH�23

7DEOH ��� 7UXFN ,GOLQJ� &2 ,QFUHDVHG (PLVVLRQV

7\SH RI 9HKLFOHV 6RXUFH
(PLVVLRQ )DFWRU 

�J�KU�YHKLFOH�
0LQXWHV 

,GOLQJ�7UXFN
,QFUHDVH LQ 
7UXFNV�<HDU

(PLVVLRQV 
�OE�\U�

(PLVVLRQV
�OE�GD\�

0LON�7DQNHUV 07, 1.0� 15 730 4.3�(�01 1.19(�03
&RPPRGLW\�'HOLYHU\ &7, 1.0� 15 1�25 1.09(�00 2.9�(�03
0DQXUH�7UDQVSRUW 607, 1.0� 15 �00 4.7�(�01 1.31(�03
6LODJH�+DXOLQJ 67, 1.0� 15 0 0.00(�00 0.00(�00

1RWH�2��,QFUHDVHV�LQ�WUXFNV�\U�LV�IURP�WKH�,QLWLDO�6WXG\��SDJH�23 �

7DEOH ��� 7UDFWRUV� &2 ,QFUHDVH (PLVVLRQV
6RXUFH

�� 9ROXPH 
6RXUFHV� +3 /RDG )DFWRU +RXUV�GD\ 'D\V�<HDU

(PLVVLRQ 
)DFWRU 

�J�KS�KU�
(PLVVLRQV 

�OE�\U�
(PLVVLRQV

�OE�GD\�
)HHG�/RDGLQJ����������������������� )/7 173 0.37 4.0 3�5 3.73(�00 7.��(�02 2.10(�00
%HGGLQJ�'HOLYHU\ )%'71�� 114 0.37 10.0 24 3.73(�00 3.47(�00 1.44(�01
0DQXUH�6FUDSLQJ 061�2 114 0.37 0.0 12 3.73(�00 0.00(�00 0.00(�00
0DQXUH�/RDGLQJ 0/71�2 173 0.37 4.3 7 3.73(�00 1.5�(�01 2.25(�00
)HHG�'HOLYHU\����������������������� )%'71�� 405 0.37 4.0 3�5 2.�1(�00 1.2�(�03 3.45(�00

1RWH�2��,QFUHDVH�LQ�KRXUV�GD\�ZDV�SURYLGHG�E\�WKH�SURMHFW�DSSOLFDQW
1RWH�3��/RDG�IDFWRUV�IURP�&DO((0RG
V�$SSHQGL[�'�7DEOH�3.3�OFFROAD Default Horsepower and Load Factors

1RWH1���(PLVVLRQV�EDVHG�RQ�(3$
V  Nonroad Compression-Ignition �(QJLQHV���([KDXVW�(PLVVLRQ�6WDQGDUGV�IRU�WKH�DSSURSULDWH�\HDU�DQG�+3�
KWWSV���QHSLV.HSD.JRY�([H�=\3').FJL"'RFNH\ 31002$05.SGI

7\SH RI 9HKLFOHV 6RXUFH
5RXQG 7ULS

'LVWDQFH �PL�
(PLVVLRQ 

)DFWRU �J�PL�
,QFUHDVH LQ 
7UXFNV�<HDU

(PLVVLRQV 
�OE�\HDU�

(PLVVLRQV 
�OE�GD\�

1RWH�1��5XQQLQJ�HPLVVLRQ�IDFWRUV�IRU�YHKLFOH�FDWHJRU\��77�6LQJOH�2WKHU�&ODVV����ZHUH�REWDLQHG�IURP�WKH�(0)$&2021�:HE�'DWDEDVH�IRU�0HUFHG�&RXQW\��2023��ZLWK�DQ�$JJUHJDWH�)OHHW�0L[�7UDYHOLQ

1RWH�1��5XQQLQJ�HPLVVLRQ�IDFWRUV�IRU�YHKLFOH�FDWHJRU\��77�6LQJOH�2WKHU�&ODVV����ZHUH�REWDLQHG�IURP�WKH�(0)$&2021�:HE�'DWDEDVH�IRU�0HUFHG�&RXQW\��2023��ZLWK�DQ�$JJUHJDWH�)OHHW�0L[�,GOLQJ.�

I I I I I I 

I I I I I I 



7DEOH ��� 7UXFN 7UDYHO� 92& ,QFUHDVHG (PLVVLRQV

0LON�7DQNHUV 077 0.52 0.13 730 1.09(�01 2.99(�04
&RPPRGLW\�'HOLYHU\ &77 0.�7 0.13 1�25 3.54(�01 9.�9(�04
0DQXUH�7UDQVSRUW 6077 0.77 0.13 �00 1.7�(�01 4.�7(�04
6LODJH�+DXOLQJ 677 0.00 0.13 0 0.00(�00 0.00(�00

1RWH�2��,QFUHDVHV�LQ�WUXFNV�\U�LV�IURP�WKH�,QLWLDO�6WXG\��SDJH�23

7DEOH ��� 7UXFN ,GOLQJ� 92& ,QFUHDVHG (PLVVLRQV

7\SH RI 9HKLFOHV 6RXUFH
(PLVVLRQ )DFWRU 

�J�KU�YHKLFOH�
0LQXWHV 

,GOLQJ�7UXFN
,QFUHDVH LQ 
7UXFNV�<HDU

(PLVVLRQV 
�OE�\U�

(PLVVLRQV
�OE�GD\�

0LON�7DQNHUV 07, 2.00 15 730 �.0�(�01 2.21(�03
&RPPRGLW\�'HOLYHU\ &7, 2.00 15 1�25 2.02(�00 5.52(�03
0DQXUH�7UDQVSRUW 607, 2.00 15 �00 �.�4(�01 2.42(�03
6LODJH�+DXOLQJ 67, 2.00 15 0 0.00(�00 0.00(�00

1RWH�2��,QFUHDVHV�LQ�WUXFNV�\U�LV�IURP�WKH�,QLWLDO�6WXG\��SDJH�23 �

7DEOH ��� 7UDFWRUV� 92& ,QFUHDVH (PLVVLRQV
6RXUFH

�� 9ROXPH 
6RXUFHV� +3 /RDG )DFWRU +RXUV�GD\ 'D\V�<HDU

(PLVVLRQ 
)DFWRU 

�J�KS�KU�
(PLVVLRQV 

�OE�\U�
(PLVVLRQV

�OE�GD\�
)HHG�/RDGLQJ����������������������� )/7 173 0.37 4.0 3�5 1.7�(�01 3.�3(�01 9.93(�02
%HGGLQJ�'HOLYHU\ )%'71�� 114 0.37 10.0 24 2.27(�01 2.11(�01 �.�0(�03
0DQXUH�6FUDSLQJ 061�2 114 0.37 0.0 12 2.27(�01 0.00(�00 0.00(�00
0DQXUH�/RDGLQJ 0/71�2 173 0.37 4.3 7 1.7�(�01 7.45(�01 1.0�(�01
)HHG�'HOLYHU\����������������������� )%'71�� 405 0.37 4.0 3�5 1.50(�01 7.23(�01 1.9�(�01

1RWH�2��,QFUHDVH�LQ�KRXUV�GD\�ZDV�SURYLGHG�E\�WKH�SURMHFW�DSSOLFDQW
1RWH�3��/RDG�IDFWRUV�IURP�&DO((0RG
V�$SSHQGL[�'�7DEOH�3.3�OFFROAD Default Horsepower and Load Factors

1RWH1���(PLVVLRQV�EDVHG�RQ�&DO((PRG
V�$SSHQGL[�'��GDIXDOWV�IRU�WKH�DSSURSULDWH�\HDU�DQG�+3

7\SH RI 9HKLFOHV 6RXUFH
5RXQG 7ULS

'LVWDQFH �PL�
(PLVVLRQ 

)DFWRU �J�PL�
,QFUHDVH LQ 
7UXFNV�<HDU

(PLVVLRQV 
�OE�\HDU�

(PLVVLRQV 
�OE�GD\�

1RWH�1��5XQQLQJ�HPLVVLRQ�IDFWRUV�IRU�YHKLFOH�FDWHJRU\��77�6LQJOH�2WKHU�&ODVV����ZHUH�REWDLQHG�IURP�WKH�(0)$&2021�:HE�'DWDEDVH�IRU�0HUFHG�&RXQW\��2023��ZLWK�DQ�$JJUHJDWH�)OHHW�0L[�7UDYHOLQ

1RWH�1��5XQQLQJ�HPLVVLRQ�IDFWRUV�IRU�YHKLFOH�FDWHJRU\��77�6LQJOH�2WKHU�&ODVV����ZHUH�REWDLQHG�IURP�WKH�(0)$&2021�:HE�'DWDEDVH�IRU�0HUFHG�&RXQW\��2023��ZLWK�DQ�$JJUHJDWH�)OHHW�0L[�,GOLQJ.�
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