
This Pond S+nks! 

Reflec+ons on AFO Lagoons that 
Offend Us 



Ponds That S+nk 

•  What we mean by, “s+nk” 
•  Why it s+nks 

•  Avoiding the s+nk 
•  GeEng rid of the s+nk 

•  What “s+nk” has to do with anything else 



Defining “S+nk” 

• Concentra+on 
•  Intensity 
• Offensiveness 

• Hedonic tone 
• Dura+on 
• Frequency 



Concentra+on 

•  How “loud” is the odor? 
•  How much do I have to 
dilute the odor before I 
can’t tell whether it’s 
there or not? 

•  We use human panelists 
to do this 

•  We need dilu+on 
machines, too 



Intensity 

•  Comparison to a series 
of synthe+c odors of 
varying intensity 

•  Usually a pure odorant 
in aqueous solu+on 
–  n‐butanol 
–  Other 

•  Intensity score (0 to n) 
varies with aqueous 
concentra+on 



Offensiveness 

•  Arbitrary scale (‐n to n) 
–  ‐5 “I’m about to puke” 
–  0 

•  Unique to each person 



Hedonic Tone 

•  What does it smell like? 
–  Earthy 
– Medicinal 
–  Offensive 
–  Fruity (e. g., 

•  Citrusy 
•  Lemony…) 

–  Floral 
•  “Skanky” is not a 
recognized hedonic 
tone 





Dura+on and Frequency 

•  How o]en does it occur, 
and how long does it 
last? 

•  Usually, not long 
enough to verify it in 
response to a complaint 

•  For lagoon odor, 
dura+on depends on 
source dimension, wind 
varia+ons, and distance 
to the receptor 



Why “Treatment Ponds” S+nk 

•  Complete anaerobic diges+on is at least a two‐
stage process: 
1.  Acetogens (acid formers) convert OC to 

intermediate products, including organic acids 
2.  Methanogens (methane formers) convert 

intermediate products into CO2, CH4, etc. 

•  Incomplete anaerobic diges+on interrupts 
the process a]er stage 1 

•  Result:  accumula+on of organic acids and 
associated VOCs, many of which are odorous 



It Really Is That Simple 

•  Methanogen ecology is delicate, but acetogen 
ecology is rela+vely more robust 

•  Foul odors are an inescapable result of lagoon 
“indiges+on” and accumula+on of OVOCs 

•  Avoid lagoon indiges+on, and the problem is 
solved: 
– Design 
– Start‐Up 
– Management 
– Remedia+on, if necessary 



Holding Pond Design 



LAGOON Design 

Permanent Treatment Volume 



Design:  Vola+le Solids Loading Rate 



Start‐Up 

•  Start in spring or early summer 
•  Begin with fresh water to ½ of permanent 
treatment volume (rainfall, runoff, or direct) 

•  Add manure 

•  May take up to a year to begin func+oning 
op+mally 

•  Remedia+on:  Empty and start over 



Opera+on and Management 

•  Track nutrient, COD, pH, 
and salt concentra+ons 
via periodic sampling 
–  EC<8 mmho/cm is OK 
–  pH>6.5 is OK 
–  Color should be reddish 
purple during warm 
season 

–  Visible sludge “sandbar” 
is a no‐no 



Remove Sludge When Necessary 

Courtesy Jones et al. (2006)  



Maintain Effluent Levels Properly 



Courtesy Moffio et al. (2003) 



What If It Goes Sour? 

Remedial Strategies and Tac+cs 



Why “Treatment Ponds” S+nk 

•  Complete anaerobic diges+on is at least a two‐
stage process: 
1.  Acetogens (acid formers) convert OC to 

intermediate products, including organic acids 
2.  Methanogens (methane formers) convert 

intermediate products into CO2, CH4, etc. 

•  Incomplete anaerobic diges+on interrupts 
the process a]er stage 1 

•  Result:  accumula+on of organic acids and 
associated VOCs, many of which are odorous 



Courtesy D. Parker (2008) 

Effect of Interven+on  
on Odor from a  
Two‐Stage Dairy  
Lagoon System  
in Idaho 



Parker’s Interven+on, 2004‐2006 

•  Covering the storage lagoon was not prac+cal 
•  Reduce VS loading rate by 50% 
– Vacuum removal of manure from flush lanes prior 
to flushing; reduce flushing frequency 

– Maintain seoling basins more aggressively 
– Separators put into con+nuous opera+on 

•  Increase aera+on capacity 3x in storage lagoon 
(from 7.3 to 22.0 hp/ac) 

•  Reduce sludge accumula+on rate by 
elimina+ng sand bedding 



Q&A 


