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Due to the of human-bear encounters,
.C. dlife Branch is advising hikers

and persons that use the
mmmuamn:'muMuﬂ

function to take exira precautions while in the field.

We advise the outdoorsman to wear little noisy bells
$0 as to give advance warning to any
by so you don'l take them
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BOD in mg/L

Figure 3-1
BOD Levels through Cells (Annual Averages)
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Soluble Ammonia in mg/L
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Figure 3-2
Ammonia Levels through Cells (Annual Averages)
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Temperature in Degrees Celcius

Figure 3-4

Temperature Effects on Ammonia Levels at Lagoon Effluent (Prior to Chlorination)
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Problem Statement -
Nutrients in Wastewater Lagoon

Lagoons are not effective at reducing nitrogen
evels.

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 AmMmonia - Ammonification

H,NCONH, + 2H ,0—=&mmeurease (N ) CO,

Organic
nitrogen —MRS s NH., / NH ;




Biological Removal of Ammonia Nitrogen

e Nitrification Process — Two principal genera of
nitrosomonas and nitrobacter

— Oxidize ammonium to nitrate with intermediate formation of

nitrite

2NH; +30, Mtrosomonas  9NQ, +4H* +2H,0 +energy
4 2 2 2

2NO, +0O, —r_, 9NO, +energy

Overall reaction

NH, +20, > NO, + 2H" + H,O +energy



Biological Removal of Nitrates/Nitrites

e Denitrification Process- denitrifiers

— Reduction of nitrate to nitrite, and ultimately nitrite to
nitrogen gas

NO; +0.33CH,OH — NO, +0.33CO, +0.67H,0

NO, +0.5CH,OH — 0.5N, +0.5H,0 + OH ~ +0.5CO,

Overall reaction

NO; +0.83CH,OH — 0.5N, +0.83CO, +1.17H,0 + OH -



Optimum Factors for Nitrifying Bacteria

e Optimum temperature is 28°C to 36°C
— Inhibited at less than 10 °C

— No growth below 4 °C (Fixed film bacteria at 0 °C) and
over 54 °C

e Optimum pH is between 8.3 and 9.3
— Inhibited below pH 6.7

e Required dissolved oxygen (DO) is 4.6 mg/L per 1
mg/L NH*,- N

NH, + 20, —» NO, +2H " + H,O +energy



Hypothetical Comparison of Diffusion Layers in

Reactor A and B
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Transfer for Modules




nstall ASBF at CVWRF




Aeration System in ASBF
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Diagram of Submergible Poo-Gloo™ Aeration
Dome Set

Air In

1 Y Water Surface

Dome Shells

Concrete Base

Water Movement Bubble Distribution Tubes



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
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Robust Air-Water Flow out of PG




S
= N\
£ 15
<
10
5
0
0 2 4 6 8 10 12

Time (days)

== No Poogloos == With Poogloos = = Typical Regulatory Discharge



Clarity of Water in Alpha Tank







COD in Bulk Solution (mg/L) and Temp (degree C)

Removal of BOD (measured as COD)
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Removal of TSS
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NH3-N (mg/L) and Temp (degree C)

Removal of Ammonia
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Total Nitrogen (mg/L) and Temp (degree C)
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Nitrogen Concentration in Bulk Solution (mg/L)
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Percentage Removal
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| Technology
1t the University of Utah




Patented Technology

Proven science — patented unique application
Maximize aerated bio-film surface-to-volume area (100: 1)
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Lagoon Remediation

ntreated
@ﬂoi Facultative Lagoon System

Natural, bacterial
remediation process
& evaporation

* Electricity at $0.07 kW-hr

)
p0o0-gloo

Each Poo-Gloo removes

BOD: 1.85 Ibs/day @ $0.03*/1b
Ammonia: 0.42 lbs/day @ $0.15*/lb

Compliant Discharge
or Ground Seep



9-3 Rotating Biological Contfactors 933

1 9-8 . o
r. ol design information for rotating biological contactors
T s |
Unie= removal  and nitrification nitrification
B ading m?/m?-d 0.08-0.16 0.03-0.08 0.04-0.10
eaanic loading g sBOD/m?-d 4-10 2.5-8 0.5-1.0
b iy "7 Poo-Gloo: 3.2 g BOD/m?d
jaximum 1st-stoge organic loading g sBOD/m?-d 12-] j% |
b g BOD/m?-d 24-30 24-30 '
Joading g N/m?d 0.75-1.5 ‘
Hydraulic refenfion time h 0.7-1.% T2 4 192 i
fluent BOD mg/L 15-34 P00-Gloo: 0.75 g N‘mz-d [ |
ffuent NH,-N mg/L <2 1- '

pslewater temperature above 13°C (55°F).
B g/m>d x 0.204 = |b/10° fi2.d,

























BOD in mg/L and Water Temp in degree C

BO D Average influent BOD 76 mg/L;
Average effluent BOD 34 mg/L;

140 Average BOD removal 42 mg/L
or 15 lbs/day or 1.3 E-3 Ibs/day/ft?.
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NH4-N in mg/L and Water Temp in degree C

20

Average influent NH4-N 12.7 mg/L;

18 Average effluent NH4-N 11.2 mg/L;
Average NH4-N removal 1.5 mg/L
16 or 0.54 Ibs/day or 4.8 E-5 |bs/day/ft2.
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A\ 85

A\ 49

A\ 24

0 T T T T T T
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Plain City, UT Lagoon Layout
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Plain City Installation
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Lagoon Effluent Concentration (mg/I)
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Percent Remaining

COD in Plain City Lagoon System
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Percent Remaining

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 x0.282 mgd x 8.34 Ibs/iday =71 Ibs/day
(mg/L)xmgd

Air flow rate in each PG 10 L/min
50 PGs. 720,000 L air /d or 443.5 Ibs O,/day

Efficiency =71 /443.5=15.9 %
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Wellsville Installation Video
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