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Background Objective
— . Excess nitrogen released by wastewater treatment facilities Bring effluent nitrogen concentration below projected limits by applying controls to current infrastructure
(WWTF)leads to harmful algal blooms, decreased dissolved « Determine optimal aeration control strategies to reduce power usage within tighter limits
oxygen, and less diverse ecosystems . .
* |dentify costs of needed resources to implement large-scale controls system
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WWTFs fall under strict regulations to control nitrogen in their

effluent
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Limitations: Calibrated Airflow Costs . Ackn owledgem ents
The model does not account for settling Ditch A Calibrated Airflow Ditch B Calibrated Airflow c Total Capital Expenses
behavior, temperature impact, or chemical 375 scfm per aerated section 450 scfm per aerated section g Item A Tank B Tank Description Total
. Total: 2550 scfm @
oxygen demand (COD) fractions = | SC1000 Probe Module $5,031.00 $5,031.00| | A Tank equipment .
Oxidation Ditch B: S | Electrical cable 91.00 91.00 i i
Controls: P ' $91. $91. and installation $13,583 WATER AND WASTEWATER DISTRICT
. — I e R e S aa £ | Extension cable $59.98 $74.98 .
Available Inputs: . 5 B Tank equipment _ _
. NO, Concentration R e e = Ethernet cable $19.55 $22.78| | and installation $13,613 En V'ro S,m
» NH, Concentration a T s — w2 |PLC integration and Updates $5,000.00|  $5,000.00
. Dissolved Oxygen (DO) - e =ealla = 6 [Subtotal $10201.53|  $10.219.76| | Pre-tax Total $27,196 QALY ConTrons ASSOCIATES LTD.
Concentratlon > Section 5A Section 6A Section TA Sectio“J? Selef:forz Selector 1 Q La bor COStS (50%) $2, 600-77 $2, 609088 0
R T MR P ]| === 5 Sales tax (10.5%) 52,883 References
—— g L | o | Operations (15%) $780.23 $782.96
’ L Total $13,582.52 $13,612.60 Total $30,079 [21(}2“5)utrophication,” HELCOM, https://helcom.fi/baltic-sea-trends/eutrophication/ (accessed May 24,
. o ] N : : : . '
Figure: Biowin Model Flowsheet -I‘;; Previous Method (Variable Influent Calibrated) Proposed Controls: ABAC B Tank 2.0 SP [2] E. Ptuciennik-Koropczuk and S. Myszograj, “Significance of wastewater treatment to nitrous oxide
ABAC: Ammonia Based Aeration Control Split: ABAC for Ditch B, 8 Description Unit Amount Description Unit Amount emission,” Civil and Environmental Engineering Reports, https://www.ceer.com.pl/Significance-of-
- : Wastewater-Treatment-to-Nitrous-Oxide-Emission,167609,0,2.html (accessed May 24, 2026).
[NH,] > [DO], > Airflow requirement NOX for Ditch A = | Power KW 49.55 Power KW 42.06 | | | | ( Y )
e Nlitri : : | us , https://www.ysi.com/file%20library/documents/specification%20sheets/w111-
[NO ] N [DO] > Airflow requirement O | Energy rates [4] $/kWh 0.08635 Energy rates [4] $/kWh 0.08635 ysi-ig-sensornet-varion-sensor-spec-sheet.pdf (accessed May 24, 2026).
: X Sp ) 173 . ” . .
o : : [4] “Electric Rates.” Snohomish County PUD. https://www.snopud.com/account/about-my-
- ‘q', Daily energy cost $/day $102.69 Daily energy cost $/day $87.20 bill/rates/electric/ (accessed: May 24, 2026).
Figure: Probe in Oxidation Ditch [3] Anoxic periods: blowers are forced to turn off to allow denitrification OQ' Annual energy cost $/year $37,481 Annual energy cost | $/year $31,828
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