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 Yakima, WA – Dairy AQ  
 “Air Quality Management Policy and Best 

Management Practices for Dairy Farms”  
 Pilot Project 
 Partnerships 
 Next Steps 

 Questions / Discussion 



Yakima, WA 

 70 Dairies  
 90,000 cows 
 40% ↑ in cow numbers 

from 2000-2010 
 20%  ↑ from 2007-2010 

 Past 4 years, seen an ↑ 
in agriculture into 
community 

Photo from National Ag Law Center  

www.ddoe.dc.gov 

 Increased awareness 
of air quality impacts 
and non-attainment  

 Community raised 
their voice on the 
issue of ag air quality 



 Applies to dairies only 
 Policy addresses pollutants: 
 NH3, N2O, H2S, VOC, Odor, PM, CH4, NOx 

 Air Quality Management Plan (AQMP) 
 Policy outlines BMPs to be evaluated 
 BMP selection - Voluntary approach 
 Not monitored – “Assumes” results 
 Received a lot of feedback 



 February 2011 - Board approved a Pilot 
Research Project  
 Aimed at gathering information and testing 

feasibility of implementing and measuring 
effectiveness of policy  

 12 month project developing and testing materials 
 12 dairies volunteered (67% of cows) 
 Inspections conducted June & October  
 YRCAA contracted with scientists and experts 



1. Identify pollutants and areas to address 
2. Inspection Protocol 
3. BMP Score Sheet 
4. BMP Selection Guide 
5. BMP Tiered Selection Matrix 
6. Air Quality Management Plan 
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 Seasonal evaluation  
 Evaluate entire operation & talk with 

producer 
 Look at BMPs on list, and ones that are not 
 Score each BMP for each area on farm 
 Enter scores into Score Sheet 



 AQ BMP evaluation tool (different than 
NAQSAT) 

 Subjective, observational assessment 
 Requires knowledge of AQ BMPs 
 BMPs and weighting values based on 

scientific data 
 Gives idea of areas in need of 

improvement, not a regulatory value 







 Guide to dairy BMPs 
 Nutrition 
 Feed Management 
 Milk Parlor 
 Housing – Freestall 
 Housing – Drylot 
 Grazing 
 Manure Management 
 Land Application 
 Other 



 Based on a tiered approach 
 Increasing level of economic, technical, 

and time input  
 Accommodates  
    a level of good  
    management  
 



Sources of 
emission on a 

dairy 

Expected 
pollutants for each 
source in order of 

importance 

Suggested BMPs for 
emissions reduction 

Tier 1 

Suggested BMPs for 
emissions reduction 

Tier 2 

Suggested BMPs for 
emissions reduction  

Tier 3 

Nutrition NH3, CH4, H2S, N2O 

• Properly Manage Level of Dietary 
Protein (%CP) in Diet to Match, 

Rather Than Exceed, an Animal’s 
Needs (NH3, N2O, Odor) 

• Properly Manage and Minimize 
Overfeeding Sulfur in the Diet 

(H2S, Odor) 

• Practice Group and/or Stage of 
Lactation Feeding (NH3) 

• Increase the Level or Quality of 
Starch in the Diet (CH4) 

 • Utilize feed additives to 
maximize efficiency (NH3, H2S, 

CH4) 

Feed Management VOC, PM, Odor 

• Regularly remove Spilled and 
Unused Feed from Feeding Area  

(VOC, Odor, PM) 

• Manage or Minimize the Mixing 
of Feed During Windy Times (PM) 

• Properly Cover and Manage 
Ensiled Feedstuffs (VOC, Odor) 

• Store Feed in a Sheltered Storage 
Structure (VOC, Odor, PM) 

Milk Parlor NH3, VOC, Odor, 
H2S 

• Use Recycled Parlor (Clean) 
Water Used for Flushing/Cleaning 

Parlor and Holding Area (NH3, 
Odor);   

• Ensure Proper Ventilation (NH3, 
Odor, and PM) 

• Remove Manure from Parlor and 
Holding Area Frequently (NH3, 

VOC, Odor) 

• Treat Recycled Water Used for 
Flushing/Cleaning Holding Area 

(NH3, Odor) 

Housing – Freestall 
Barns 

NH3, VOC, Odor, 
CH4, H2S 

• Remove Manure from Barns 
Frequently (NH3, VOC, Odor);  

• Ensure Proper Ventilation of 
Freestall barns (NH3, Odor, and 

PM) 

• Bedding Selection and 
Management (NH3, H2S, Odor) 

• Manure Removal Technology and 
Efficiency (NH3, VOC, Odor) 

• Treat Recycled Lagoon Water 
Used for Flushing (NH3, Odor)  

• Alleyway Floor Texture and Type 
(NH3, VOC, Odor) 

• Manure Removal Technology and 
Efficiency (NH3, VOC, Odor) 

Housing – Drylot 
Pens 

NH3, PM, Odor, H2S, 
CH4, VOC, N2O 

• Spread (Harrow) Manure 
Frequently (NH3, PM)  

• Surface Moisture Content 
Management (NH3, N2O, VOC, 

Odor, CH4, H2S, Odor, PM) 

• Remove Manure Frequently (NH3, 
PM)  

• Incorporate Wood Chips in 
Surface Layer (NH3, PM, Odor)  

• Use Straw Bedding in Drylot Pens 
(NH3, PM, Odor)  

• Knockdown and Remove Fence 
Line Manure (VOC, Odor) 

• Urease Inhibitors (NH3, N2O)  

• Provide Shade for Cattle (NH3, 
PM) 

• Sitting of Water Trough within 
Pen (NH3, PM) 



 Develop Air Quality Management Plans 
(AQMP) for dairies 

 Establish AQMP template and content 
 Needs: 
 Provide training  
 Certify planners for AQMP development 
Work with NRCS on EQIP for AQ practices 

 



 December, 2011 – Completion of Pilot 
Project and final report 

 July 2013 – YRCAA adopted policy 
 October 2013– Dairy AQ Taskforce 

formed 
 December 2013 – Workshop  
 February 2014 – All dairies must be 

enrolled in policy 
 Future – ??? 



 Wary of more regulation 
 Willing to cooperate, proactive leaders 
 Don’t want confrontation with community 
 Feel singled out 
 Barriers to BMP Adoption: 
 Cost 
 Feasibility 
 Technical knowledge 
 Implementation limitations 
 

 



 Can’t see the impact of process 
 Monitoring component is necessary, but very 

difficult 
 Want to bring human health issue to the 

table – Challenging 
 Need to provide more education to all sides 

(YRCAA, dairy, community) 
 Address the social aspect of the issue 
 Don’t feel heard by other sides 

 
 



 Very unique process - dairy industry proactive 
and cooperative  

 Creation of AQMPs for dairy operations is 
new- will set a precedence  

 Using science and air quality experts brought 
defensible, validity to process  

 Unanimity of process may never happen 
 Process is still being evaluated - step forward 

has been taken! 



Questions/Discussion 
Nichole M. Embertson, Ph.D. 

Whatcom Conservation District 
O: (360) 354-2035 x 126 

W: www.WhatcomCD.org 
E: NEmbertson@WhatcomCD.org 

Disclaimer: The reproduction or use of any of the images or content within 
this document is not allowed without prior approval from the creator. 

Project Collaborators: 
Pius Ndegwa, WSU 

Gary Pruitt & Hasan Tahat, 
YRCAA 
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