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Problem Statement  − 
Nutrients in Wastewater Lagoon

• Lagoons are not effective at reducing nitrogen 
levels.

• High ammonia and nitrate/nitrite levels can be 
toxic to aquatic organisms.

• Oxidation of ammonia to nitrate requires a 
significant oxygen demand.

• Nitrogen can stimulate algae growth and cause 
eutrophication of receiving waters.



Source of Ammonia − Ammonification
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Biological Removal of Ammonia Nitrogen
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• Nitrification Process – Two principal genera of 
nitrosomonas and nitrobacter
– Oxidize ammonium to nitrate with intermediate formation of 

nitrite
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Biological Removal of Nitrates/Nitrites

• Denitrification Process- denitrifiers
– Reduction of nitrate to nitrite, and ultimately nitrite to 

nitrogen gas
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Optimum Factors for Nitrifying Bacteria

• Optimum temperature is 28oC to 36oC
– Inhibited at less than 10 oC

– No growth below 4 oC (Fixed film bacteria at 0 oC) and 
over 54 oC

• Optimum pH is between 8.3 and 9.3
– Inhibited below pH 6.7 

• Required dissolved oxygen (DO) is 4.6 mg/L per 1 
mg/L NH+
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Side View of Panel



End View of Panel



End View of ASBF Module



Transfer for Modules



Install ASBF at CVWRF



Aeration System in ASBF



Cold Temperature Ammonia/Ammonium  Removal





Diagram of Submergible Poo-GlooTM Aeration 
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Early Development
University of Utah proof-of-concept laboratory test chamber



Mature Bio-Film after 10 months 



Bio-film inside the domes



Technology Application

Alpha scaled pilot tests 2004-09 Central Valley Treatment Plant



Alpha Tank in Operation



Robust Air-Water Flow out of PG
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Clarity of Water in Alpha Tank





Removal of BOD (measured as COD)
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Removal of TSS
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Removal of Ammonia
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Removal of Total Nitrogen

0.0

5.0

10.0

15.0

20.0

25.0

30.0

10/16/09 0:00 10/16/09 12:00 10/17/09 0:00 10/17/09 12:00 10/18/09 0:00 10/18/09 12:00 10/19/09 0:00 10/19/09 12:00 10/20/09 0:00

To
ta

l N
it

ro
ge

n 
(m

g/
L)

 a
nd

 T
em

p 
(d

eg
re

e 
C)

Date and Time

Total N IN Total N Temp



0.0

2.0

4.0

6.0

8.0

10.0

12.0

14.0

10/16/09 0:00 10/16/09 12:00 10/17/09 0:00 10/17/09 12:00 10/18/09 0:00 10/18/09 12:00 10/19/09 0:00 10/19/09 12:00 10/20/09 0:00

N
it

ro
ge

n 
Co

nc
en

tr
at

io
n 

in
 B

ul
k 

So
lu

ti
on

 (m
g/

L)

Date and Time

NH3-N NO2-N NO3-N TN Calculated NO3-N

Influent Total N:  27 mg/L
Ammonia: 23 mg/L
Temp: 15 ~ 20 ºC



Percentage Removal 

10/16/2009 10/17/2009 10/18/2009 10/30/2009 10/31/2009

COD  85.1% 92.1% 87.3% 86.4% 84.4%

TSS 84.3% 91.1% 87.3% 94.1% 93.9%

NH3-N 98.3% 98.2% 98.5% 93.1% 94.5%

Total N 68.3% 68.1% 68.2% 55.6% 55.9%
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• Patented Technology
• Developed at the University of Utah



Patented Technology

• Proven science – patented unique application

• Maximize aerated bio-film surface-to-volume area (100: 1)  



Operation  of Facultative Lagoon



Compliant Discharge
or Ground Seep

Untreated
Inflow

Lagoon Remediation

+

Facultative Lagoon System

* Electricity at $0.07 kW-hr

Each Poo-Gloo removes

BOD:           1.85 lbs/day @ $0.03*/lb  
Ammonia:   0.42 lbs/day @ $0.15*/lb 

Natural, bacterial 
remediation process 
& evaporation



Poo-Gloo: 0.75 g N/m2·d

Poo-Gloo: 3.2 g BOD/m2·d



Full Scale Pilot Plant at Jackpot, NV
Fall, 2009
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Average influent BOD 76 mg/L; 
Average effluent BOD 34 mg/L; 
Average BOD removal 42 mg/L
or 15 lbs/day or 1.3 E-3 lbs/day/ft2.
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Average influent NH4-N 12.7 mg/L; 
Average effluent NH4-N 11.2 mg/L; 
Average NH4-N removal 1.5 mg/L
or 0.54 lbs/day or 4.8 E-5 lbs/day/ft2.



Plain City, UT Lagoon Layout



Plain City Installation





Plain City Video
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COD in Plain City Lagoon System
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TSS in Plain City Lagoon System
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Oxygen Transfer Efficiency Calculation
in 6’ Water Depth

• Average COD removal in June: 30 mg/L 

• 30 mg/L × 0.282 mgd × 8.34                    = 71 lbs/day 

• Air flow rate in each PG 10 L/min 

• 50 PGs. 720,000 L air /d or 443.5 lbs O2/day

• Efficiency = 71 /443.5 = 15.9 %

mgdLmg
daylbs
×)/(

/



Biofilm Growth on the  Inside Dome 



Wellsville, UT Installation
November, 2009







Wellsville:  Ice free operation



Wellsville Installation Video



Thank You!
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