
Managing Dairy Manure in 

the Central Valley of  

California

Georgia Dairy Producer Conference

January 20-22, Savannah

Dr. Deanne Meyer

dmeyer@ucdavis.edu

Livestock Waste Management Specialist

Department of  Animal Science, UC Davis

UC Agriculture and Natural Resources



“As California goes, so 
goes the nation”



Ingenious

Dairy producers are

Resilient

Creative

Innovative

Inventive

Gifted



San Joaquin Valley

8 counties

c. 1050 dairies

c. 90% CA cows



Uncertain water future



Uncertain Rain/Snow fall

https://www.nohrsc.noaa.gov/nas

2014                       2019

https://www.nohrsc.noaa.gov/nas


Sustainable 

Groundwater 

Management Act 

SGMA

Medium & High priority basins-

✓ Form Groundwater sustainability 

agency (2017)

✓Develop (‘22) -- implement plan (‘40)



I’m thinking about 

changing manure 

management
Does waste 

character, location, 
volume or air 

emissions change?

Regional Water 
Quality Control 

Board

San Joaquin Air 

District

County 
permitting, 

potential CEQA

Do it 
fast

no

Yes, gather patience 

and wallet; consult 

agencies



Ground 
and 
surface 
waters Ambient air quality 

standards (particulate 

matter, volatile 

organic compounds, 

ammonia)

Greenhouse gas 

emissions (MANURE, 

enteric)



May 3, 2007

modified 2011, 2013, 2021??

Protect surface water

Protect GROUNDWATER

Nitrogen applied:Nitrogen removed ≤ 1.4

crop N use efficiency 71%

Monitor and report all applications to fields

Applies to all dairies in Valley



Each dairy: 

• Waste Management 
Plan (WMP)

• Nutrient 
Management Plan  
(NMP)

• Do these work??



Central Valley Dairy 
Representative Monitoring 
Program

Voluntary monitoring program

Lagoon

Fields

Animal housing

Off  site

https://www.waterboards.ca.gov/centralvalley/wat

er_issues/confined_animal_facilities/groundwater_m

onitoring/srmr_20190419.pdf

https://www.waterboards.ca.gov/centralvalley/water_issues/confined_animal_facilities/groundwater_monitoring/srmr_20190419.pdf


How to 

mineralize 

organic N…..

Photo: Terry Dayhard’s blog

Source:Mosaicco.com

Irrigation water management critical



What regulated entities and individuals need to 

know about changes in nitrate and salt compliance



Improved management

Irrigation uniformity and efficiency

Nitrogen

Detailed recordkeeping

Increased research to identify new 

practices 

Improved relationship with agency staff



Ag Exemption

2004
Air quality concern:

Particulate matter: PM 10, PM fine

Sulfate, dust, soot, ash, salts, 

and other pollutants

Serious health risks

RIP



Rule 4550 - Conservation Management 

Practices (CMP; 12/31/2004)

>100 acres of  crops and/or >500 

mature cows* (milk + dry cows)

Feedlot & other CAFs >190* head

Menu based approach, targeted 

areas around the operation

Facilities inspected every 5 years

*Based on actual numbers



Air quality concern:

Ozone: smog

Nitrogen oxides (NOx)

Volatile organic compounds (VOCs)

Sunlight and heat



To reduce VOC emissions …

Keep wet things wet

And dry things dry and under cover



Six Permitted Sources (2006, 2011)

 Select Mitigation Measures for each source:

Feed

General

Silage

Milk Parlor

Cow Housing

Freestalls

Corrals

Liquid manure

Land application

Solid manure



Funds for irrigation pumps, feed mixers, 

energy saving technologies



Improved silage management

Pack density

Cover management

Open face management

Reduced dust



Globally livestock are responsible for 

the largest contribution to ghg (bigger 

than transportation)    TRUE

QUIZ

In the United States livestock are 

responsible for the largest 

contribution to ghg (bigger than 

transportation)   
FALSE

United States dairy sector strives 

to be net zero carbon by 2050
TRUE

California’s carbon story due 2030 . . .



• Methane (CH4) – 25X 

more global warming 

potential than CO2

• 59% of  CH4 comes 

from Ag sources 

(primarily from 

manure + enteric 

fermentation)

Greenhouse Gases

SB32 – Reduction of  Green house gases (GHG 2006)

SB1383 – Short Lived Climate Pollutants (SLCP 2016)



Why focus on 

manure methane?



SB1383 / SLCP Reduction Strategy

Roadmap/timeline identified in legislation

Dairy industry, CDFA and other agencies and 

organizations

Develop incentive-based development and research 

programs to fill-in data gaps. 

Identify and address technical, market, regulatory, 

and other challenges and barriers 

Develop/adopt regulations to reduce methane 

emissions …. by up to 40 percent below 2013 levels 

by 2030



SB1383 / SLCP Reduction Strategy

Implement regulations on or 

after January 1, 2024, if  :

(A) technologically feasible,

(B) economically feasible 

considering milk and live cattle 

prices and the commitment of  

state, federal, and private 

funding, among other things, 

and that markets exist for the 

products generated … methane 

emissions reduction projects, 

including composting, 

biomethane, and other

products.



• Treat manure anaerobically

• Make and use biogas

• Replace natural gas or as vehicle fuel

• Predominantly NOT electricity production

https://www.cdfa.ca.gov/oefi/ddrdp/

https://www.cdfa.ca.gov/oefi/ddrdp/


Dairy 

Digesters

Year No. Award

2015 6 $11,091,526

2017 16 30,750,000

2018 42 72,409,276

2019 43 67,400,000

107 $181,650,802



Dairy 

Digesters

Year No. Award

2015 6 $11,091,526

2017 16 30,750,000

2018 42 72,409,276

2019 43 67,400,000

107 $181,650,802



https://www.cdfa.ca.gov/oefi/AMMP/

• Prevent manure solids from being in 

anaerobic conditions

• Need to document (verify) methane 

reductions achieved



AMMP funded projects in CA

Year No. Amount

2017 18 $11,345,012

2018 39 21,291,796

2019 50 31,452,934

107 $64,089,742



AMMP

• conversion from flush to scrape 

• solid separation then

• dry, 

• spread, 

• solid storage or 

• composting



AMMP

• pasture-based management 

practices 

❑convert to pasture-based, 

❑ increase time livestock spend at 

pasture, and/or 

❑construct compost bedded pack 

barn. 



$250,000,000 State Cap and Trade funds

Work closely with agencies to guide research





Work with -----

Producers

Regulatory agency staff

Nutrient management consultants

Engineers

Citizen groups



Dr. Deanne Meyer

dmeyer@ucdavis.edu

Livestock Waste Management Specialist

Department of  Animal Science, UC Davis

UC Agriculture and Natural Resources
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Ingenious

Dairy producers are

Resilient

Creative

Innovative

Inventive

Gifted



HILLCREST 
FARMS

Home of Georgia’s first 

robotic farm



4th Generation 
Dairy Farm Family

■ Established 1941

■ Mark and daughter, Caitlin 

manage cows and Human 

Resources

■ Andy and son, Josh manage 

crops and technology. 

Marlee, Josh’s wife is 

studying to become a large 

animal veterinarian



WHY ROBOTS?



IT ALL 
STARTED ON 

A NAPKIN 





Why Robots?

Labor Frustration

Parlor Update Needed

DeLaval Interest in Robot with 
GA’s Highest Producing Herd

Future for 4th Generation



Preplanning • Visited Other Robotic Farms

• Dairy Consultant and Financial 

Planner (Greg Squires)

• Further Financial Planning (Tom 

Anderson)

• Visited with Creditors (GA Ag 

Credit)



Unique Decisions 

FLOW TYPE, ROBOT 
NUMBER, HERD SIZE

MILKING TANKS AND 
DISTANCE

RETROFIT OR NEW 
FREESTALL

ACCOMMODATING 
FLUSH LANES 



OUR 
CREATION: 



▪ Preplanning for turning the robots on

volunteers

robot team

▪ Longest days – month or your life

▪ Takes at least 4 weeks to settle down

Startup





EVOLVING TECHNOLOGY



TANK ROOM 



Herd Expectations 

■ Rule of 3 

■ 2x vs 3x Herd 

■ Fetching Cows 



OTHER CHANGES: 



QUESTIONS? 



Parlor Performance and 
Evaluation 

David A. Reid, DVM
Rocky Ridge Dairy Consulting, LLC

Hazel Green, WI

dreiddvm@gmail.com

612-963-1457

mailto:dreiddvm@gmail.com


Education is what you get when 
you read the fine print.

Experience is what you get 
when you don’t



3



4



Dairy Profitability Key Factors

Milk as many cows as you can in your 
parlor 

Maximize milk quality

Achieve the highest milk yield while 
minimizing input costs.

5



Interesting Observation

Low SCC herds typically have more 
consistent udder preparation & more 
relaxed cows in the barn or parlor 

Consistency between technicians & milking 
to milking

6



Milking 1 Sunday am



Milking 1 Monday am



Monday 
am

Sunday 
am



Interesting Observation

• Many producers want to improve parlor 
performance with equipment 
adjustments and/or purchase of new 
equipment.

• Much easier and less stressful than 
training people.

10



11

Goals
1.  Healthy Cows Are Profitable

2.  Control Inputs

3.  No Management Belief Is Beyond

Questioning

4.  Make No Changes Without First 

Establishing How Their Effect will

Be Measured.

Dr. John Ferry 1993



Paradigm Lockdown

“That’s when you have a good way of doing 
something so you lock down on it as being 
the best way, rather than considering it a 
good way and that there might be a 
better way that you need to find.”  

Burke Teichert 2011

12



Put another way, thinking whatever you 
are doing is the best way, prevents you 

from looking for a better way to perform 
a given task.

13



14



Principles of Milk Quality

• Keep cows clean, dry, & comfortable

• Milk clean, dry, stimulated teats

• Use a quality post dip on every cow

• Properly maintain & analyze milking 
equipment on a schedule 

• Promptly treat clinical mastitis
– Maintain records of treated cows/qtrs

• Cull Chronic cows

15



Principles of Milk Quality

• Most of you here today have a good 
working knowledge of these Principles

• Many of you will violate as many as 
possible & still want milk quality!

16



17



Quote from Rick Lundquist, PhD  

Dairy Today article entitled walk around management

• What I mean by “walk around” management is 
simply walking around the dairy and observing what’s 
going on. Whether you’re a dairy owner/manager or a 
consultant, you can’t truly get the feel for what’s 
really going on from a computer in an air conditioned 
office or even riding around in the truck. You’ve got 

to “get out in it” too.



How many of you make a practice of 
“walking” your dairies on a scheduled 
basis with someone on your outside 

team? (vet, nutritionist or maybe the 
owner)

How many make the walk thru with  
either other key management personnel 

or employees?

19



How do You “See” on Your  Dairies?
Is it “Simply” or “Fully”



Reality can be so complex that equally valid observations 
from differing perspectives can appear to be 

contradictory.

21
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23



24



25



26



27



28



Do some things get in the way of the big 
picture?









Series of 3 pictures from an 
Advertisement for a new 
toothpaste  “What do you 

See”

33



34



35



36



So “what did Really
you see”

37
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39



40



Don’t over look the 
obvious!



What do you See?

• It is very difficult to train yourself to 
really see!

• You must get past the “obvious” to 

truly see, don’t let the abnormal 
become the normal!

• Simple observations can allow focus to 
be properly brought to critical areas on 
your dairy!

42



Why is Parlor Performance 
Important?

The key factor for healthy high 
producing cows; Let them be cows!

– Minimize time away from feed, beds, 
water and social interaction with other 
cows

– Reduce “management interventions” that 
take away time from cows to be cows!

43



Cow’s Don’t Lie!!

• What is the normal routine for 
your cows?

• What interactions do they have 
with your employees?

• What is normal behavior in the 
parlor?

44



Is this normal in your herd?

45



More Observations 
• Low SCC and low Clinical mastitis  levels 

only mean you are milking clean cows!

• Many producers are reluctant to change 
parlor settings, because “we have 
always done it this way!”

46



Parlor Performance

How long does it take cows to move from 
the entry gate to the first stall?

How long before a technician begins to prep 
the 1st cow after she reaches the 1st stall?

Are the technicians following the routine?

Do they go back to the first cow if in 
a group routine?

47



What is wrong with this picture?

48



49



50



51
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53



54



Once cows start into the parlor, DO NOT 
STOP THEM!

55
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Effective Shielding

57



58







61



62



63
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Parlor Performance:
greatly influenced by the 

attitude of the Milk Harvest 
Technicians!

What can you do to make it easier for 
technicians to do their job?

65
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68



The right tools help Milk Harvest Technicians 
follow the Protocols

69
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73



Evaluate What the Cows See!



75



Parlor Performance

• Consider utilizing maximum unit on time 
if your system has this option

• Don’t be afraid to have technicians 
remove the last 1 or 2 units if the side 
is being held up; manually remove and 
post dip!

76



Parlor Summary Data

77



Most dairies are drowning in information 
and starving for knowledge

Data Rich and Information Poor!

78



Successful monitoring requires evaluating 
the data and making it meaningful for the 

dairy employees

Do you put parlor performance data in 
front of the milk harvest technicians 

every day?

79



Use data to “Keep Score” and to 
“Motivate Change”  

(for both management & employees)

80



Parlor Performance Monitors

These Guidelines are only Guidelines!

What are the numbers on the dairy today 
& what happens to the numbers as either 
milking management or equipment setting 

changes are made

81



Parlor Performance Monitors

Treichler/Reid NMC 2013, 47 herds 3x, 
Conclusions:

“ave flow rate, ave milking duration, 2-min 
milk yield,% of time units were attached & 

either cows/stall/hr or milk/stall/hr 
offer the most potential for dairies to 
monitor their performance & for the 

industry to evaluate that performance 
achievement”.

82



Typical Monitor’s

Controlled by Milk Harvest Technicians:
– Average flow

– Average duration

– Turns/hour or effective speed on rotary

– Milk in the first two minutes

– Time in low flow

– Manual detaches

– Effective speed on rotary parlors



84

Average Milk Flow Rate
Goals

• 2X Herds > 8.5# (4.8kg)

• 3X Herds > 6.5# ( 3kg) 



85

Milking Duration Goals

The 1st 25#s/milking (11.5 Kg) = 3.6 min or 
less

• Each additional 10#  (4.5Kg) = .5 min or less



Milking Duration

Milk per cow               Expected Time          
duration

25 pounds    11.5 kg        3.6 minutes

30 pounds    13.6kg         3.9 minutes

35 pounds    15.9kg         4.2 minutes

40 pounds    18.2kg         4.6 minutes

86



2 minute milk

2x herds 18.5 pounds  (8.4 Kg)

3X herds 14.5 pounds (6.6 Kg)

These are minimal levels – the higher 
the better!

87



% units are attached

Driven by the number of technicians, the 
size of the parlor, & the procedures and 

routines being followed.

Goal is to have consistency between all 
milkings and all technician groups

88



Cows/stall/ hour or
Milk/stall/hour

Cows/stall/hour  4.5 to 4.7 for 3x herds

4.0 to 4.25 for 2x herds

6.5+ for larger Rotaries

(60 or more stalls)

Milk/stall/hour    115# (52Kg)  3X herds

150# (68Kg)  2X herds

89
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Peak Milk Flow Rate

Between 1 -2 minutes after units attached

(with metes at least 8# or 3.6L @ 1 min)

2X herds over 10.5# (4.75 L/min)

3x herds over 9#  (4.0L/min)

4X herds over 7.5# (3.5L/min)

Remember; the higher the better!



12.1#/min or 5.5L/min

Same cow, 1.3 min for last 
6.1# or 2.8L 

12.7#/min or 6.3L/min



92

Stripping Milk Testing

• Hand strip into 500 ml measuring cup

• Strip immediately after unit removed

• Examine teat color, swelling, ringing

• Note resistance to stripping  and volume of 
stripping milk

• Do test uneven or 3 quarter cows!



93

Stripping Milk Testing

100 to 250 ml from all 4 quarters with some 
higher. (.5# - 225ml)

Less than 1# (454mL) is considered milked out 
& will not impact the next milking’s yield.

Fast milking, high production cows will always 
have minimal stripping milk!



Stripping Milk Testing

94

Monitor volume and resistance of the 
cows to hand stripping



Liner Open
Peak Flow



Machine Milking and Lactation. Insight Books Copyright 1992

Action of Opening and Closing Inflations



Liner Open
Peak Flow



Liner Closed
Peak Flow

The liner only collapses 
around the teat end not 

the full teat barrel



Liner Open
Low Flow

During low flow the teat 
sucks further into the liner. 
If the liner barrel is not long 
enough the teat end cannot 

be massaged 



Liner Closed
Low Flow



Machine Milking and Lactation. Insight Books Copyright 1992

Action of Opening and Closing Inflations
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Ave Flow 12.4#/min or 5.7L/min

Still poor test end condition
What could b the Issue?
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Frequency of Unit Falloffs & 
Adjustments

• Less than 5 per 100 cow milkings
– early-may indicate low vacuum level or poor 

udder prep/timing

– late-unit alignment, poor liner condition, 
overmilking



1#/min

.45 kg/m

Almost 
1 min.
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The People 

Do the milk harvest technicians “think 
clean” during udder preparation?

Do they have the right tools?

Do the harvest technicians always wear 
gloves?

Do the technicians use drop hoses to clean 
units when necessary?

Do the technicians follow the procedures 
for cleaning the parlor? At the right 
time & according to the protocol

111



“If you want to motivate 
change, find a way to keep 

score”
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What do you Really “See”

123



4110 cows Milked

124



2 X 12 Parallel Parlor

125
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2 X 12 Summary

Milk/C Cows Cows/
hr

Ave F Ave D Turns 2 min 
milk

Sec 
LF

1 31#
14k

710 100 6.3# 
2.9K

5.2 4.1 12# 
5.5k

28

2 29# 
13.2k

711 102 5.5# 
2.5k

5.5 4.2 11# 
5k

47

3 27# 
12.3k 

712 103 5.0# 
2.3k

5.0 4.3 10# 
4.5k

45

129

0-15 15-30 30-60 Peak Reatt Man 
det

.9#  .4k 4.8# 
2.2K

5.5# 
2.5k

7.8# 
3.5K

100 77

.8# 

.36k
4.2#
1.9K

4.8# 
2.2k

7.6# 
3.5k

258 67

1.0# 
.45K

4.1#
1.8k

3.9# 
1.8k

7.0# 
3.2K

95 67



72 Stall Rotary
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Consistency is Important! 

Milk Cows/h Ave F Ave D Turns/h 2min M Sec LF

AM 38#
17.3k

452 8.6#
3.9K

4.5 6.2 18# 9
8.2k

8

PM 38#
17.3k

450 8.5#
3.8k

4.6 6.2 18# 
8.2k

9

138

0-15 15-
30

30-
60

Peak 
MF

Reatt No 
LD

Early 
FO

Late
RH

Eff
Sp

3.1 8.4#
3.8k

9.0 
4.9K

11.0# 
5k

177 252 21 285 7.9

3.0 8.6#
3.9K

9.4#
4.3k

10.9#
4.9k

200 204 26 284 7.93



2 X 42 GEA 
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Consistency!  
4 Milk Harvest Technicians

Treat cows only on 1st milking

Milk
#

Milk Cows Cows
/hr

Time Ave 
F

Ave 
D

% 
UA

Turns Reatt Late 
rehan
g

1 32#
14.5K

3064 420 7:23 8.1#
3.7k

4.0 31% 4.7 9 2

2 31#
14.1k

3061 436 7:01 8.2#
3.7k

3.8 31% 4.9 12 6

3 28#
12.7k

3068 462 6:38 8.0#
3.6k

3.6 31% 5.2 7 3

141



142



143



144



145



146



147



Robotic Milking

148



Robotic Milking 

• Is at a point of milkability evaluation 
where conventional milking was 25 years 
ago

• Remember; “ We have  always done it 
this way”

149



Robotic Milking

• Will become dominant in the dairy 
industry
– The technology will catch up and surpase 

conventional milking

– Current Issues:
• Box time

• Milking duration/cow

• Teat cleanliness

• Post milking teat disinfection application

150



Sometimes, even with the best of training, some individuals 
just don’t get it!



Why was the cow lying 
backwards?

152





“What do you See”

154





What did you really SEE?

156
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What did you really SEE?
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“Always do what is best for 
the cow”

“What do you See”

163
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