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Regional Concentration of Dairy Cows

Each dot represents 1,500 cows in 2011
https://hoards.com/article-8324-were-creating-cow-islands.html



Growth and Decline in Milk Production

https://hoards.com/article-8324-were-creating-cow-islands.html



Importance of Dairy Across the West 
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Dairy is a Top 3 Commodity in 9 of 13 Western States 

Top Agriculture  Commodities in Western States
State 1 2 3

Alaska greenhouse hay potatoes

Washington apples dairy wheat

Idaho dairy cattle potatoes

Oregon greenhouse cattle dairy

California dairy greenhouse grapes

New Mexico dairy cattle hay

Arizona dairy cattle greenhouse

Nevada cattle hay dairy

Utah dairy cattle hay

Colorado cattle dairy hay

Hawaii greenhouse sugarcane macadamia nuts

Montana wheat cattle barley

Wyoming cattle hay sheep/hogs

https://www.ers.usda.gov/StateFacts/
May 30 2019, with data from the 2017 Census of Agriculture



Dairies Generate a Large Amount of Potential Pollutants

2,000 Cow Human

Dairy Cow Human 1 Cow/Human Dairy Population

Volume kg 590 63 9 2,000        18,000      
Total Solids g 7100 160 44 2,000        88,000      
Total Nitrogen g 260 9.1 29 2,000        58,000      
Total Phosphorous g 55 1.8 31 2,000        62,000      
Total Coliform Bacteria number 6.5E+12 2.3E+11 28 2,000        56,000      

Fleming, R. and M. Ford, Human versus Animals - Comapirson of Waste Properties
https://www.ridgetownc.com/research/documents/fleming_huvsanim0107.PDF

Dairy Cow versus Human Waste Generation Comparison



Technology Exists to Manage Waste Stream – eg. City Sewer

Economics of public utility pricing
• marginal cost pricing
• average cost pricing
• tiered use pricing



Pseudo Dairy Waste Model Specification for Discussion

• Perfect competition market structure and inelastic over supply in milk does not 
allow for increased waste management costs to be passed on to consumers

• Dairy farm bears cost of manure management compliance



One Fine Example



Increasing Regulatory Risk Outlook - 1 



Increasing Regulatory Risk Outlook - 2 



Increasing Regulatory Risk Outlook - 3 



Increasing Regulatory Risk Outlook - 4 



Increasing Regulatory Risk Outlook – 5 

January 14, 2015
Cow Palace is a WA Farm



Cow Palace Location and WA Rainfall



Increasing Regulatory Risk Outlook – 5.1



Increasing Regulatory Risk Outlook – 5.2



Increasing Regulatory Risk Outlook – 5.3



Increasing Regulatory Risk Outlook – 5.4



Increasing Regulatory Risk Outlook – 5.4



First Half 2018 Financial Risk

Southern San Joaquin Kern New Pacific
California Valley County Arizona Idaho Mexico Panhandle Northwest

Milk Sales 1,924      1,885            1,722   1,740     1,757       1,759    1,753        1,859      
Calves/ other 55           77                 45        36          9              32          21             15           
Total Income 1,979      1,962            1,767   1,776     1,766       1,791    1,774        1,874      

Total Feed 1,218      1,080            1,025   1,054     926          1,048    863           889         

Labor 230         217               166      247        208          219       217           261         

Total Costs 2,112      1,995            1,746   2,101     1,858       2,039    1,805        1,882      

Income (Loss) (133)        (33)                21        (325)       (92)           (248)      (31)            (8)            
Source: https://frazerllp.com/wp-content/uploads/2019/01/06.30.18-DOT.pdf 

For the Six Months Ended June 30, 2018

$ / Cow

Income and Costs per Cow by Region



Monthly Milk Price Western States

Source https://quickstats.nass.usda.gov/results



Increasing Exports Increase Price Risk



Life Cycle Assessment of Milk



Economies of Size - 1



Economies of Size - 2



Changing Dairy Conditions



Dairy Financial Risk Discussion Points

• Economies of size pushing towards larger dairies

• Increasing leverage (debt) on dairies
– Operating losses, replacements and capital investment
– Optimal Debt / Asset ratio “greater than 60%”
– Objective to become “to large to fail”
– 3,000 cows about $30 Million Asset

• No crop land in Dairy balance sheets

• Dairy is the high risk ag portfolio for Ag Banks
– Declining value as an acquired property
– Difficulty in obtaining new milk contract for expansion

• Financial management objective to minimize taxes



Comparison between the current (oval circle) and proposed 
next generation AD technologies (larger circle) 



Inner Circle Modeling Results

Qualco Anaerobic Digester 
Project Site 



The Qualco AD and Receiving Packing Plant Blood Waste



Revenue Distribution
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Annual Revenue Distribution

AD Modeled Revenue Sources

AD Model Revenues  Total Revenue is $545,514

Feedstocks

Electricity

Carbon Credits



Current ADOPT Modeling Efforts

• Endogenous formulas to convert manure and feedstocks 
into:
– Nutrient balance
– Biogas potential
– Conversion of biogas into electricity
– Conversion of biogas into purified natural gas

• Pricing feedstock tipping fees based on nutrients and biogas 
potential relative to capacity constraints

• Modeling nutrient balance (N and P) and application field 
soil tests and effluent applications



Discussion and Questions

Shannon Neibergs
sneibergs@wsu.edu

509 335 6360


