
Midge Control in the Back River WWTP
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Back River Wastewater Treatment Facility



8 Click to add your footer



9



10

• The flow into the sand facility was diverted into a left and 
right side. 

• Sources at the plant told us that the two sides did not 
mix.

• We treated the left side (60 MGD Flow) using 264 gallons 
of VectoBac 12AS. This resulted in approximately 4.4 gl of 
VectoBac 12AS/MGD.

• Observations were made 24 hours post-exposure.
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June 2023 Sampling and Application 

Biological Reactors Secondary Clarifiers
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Sand Filtration Facility 2023

Multiple Ekman samples taken - too many larvae to count = estimate at over raw # of 500/m2
21,750larvae/m2 182,700,000 in Sand Filter Facilty

100% Mortality
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Going Forward

• Determine how far an effective concentration will make it through various 
facilities in the Baltimore plant.

oWill multiple applications be needed?

• Test various application rates at other WWTPs.

• Provide recommendations for label update.

• Develop a technical use protocol for modern plants with VBC.

• Train sales teams at VBC and Azelis on application protocols.



Aerial Bti/Bs Applications in HI 
Joe Iburg
Technical Development Specialist
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Avian Malaria (Plasmodium relictum):

The disease causes birds' red blood cells to rupture, 
causing low blood oxygen levels. Hawaiian honeycreepers, 
with no immunity to the disease, rapidly become anemic 
and lethargic and die.
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Advancing mosquito suppression techniques through targeted Bti larvicide application to 
protect Hawaiian Forest Birds 

Hawaiʻi Department of Lands and Natural Resources, Division of Forestry and Wildlife 

Tier 2 

Active participant partner: University of Hawaiʻi-Pacific Cooperative Studies Unit 

October 1 2022-September 30, 2024 

Other partners: Garden Island Resource Conservation and Development, Nā Koa Manu 
Conservation, USFWS, USGS 

 

 
 

Top left: Kauaʻi ‘amakihi Lucas Behnke; Top middle: ‘apapane, Hannah Landwerlen; Top right: kiwikiu,Zach Pezzillo; 
Middle left: ‘akikiki, Justin Hite; Center: ‘i’iwi, Lucas Behnke;; Middle right: Maui alauahio, Peter Motyka; Bottom left: 

‘akeke’e, Hannah Landwerlen; Bottom middle: ‘anianiau, Justin Hite; Bottom right: ‘ākohekohe , C. Robby Kohley 
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Hawaiʻi SWAP Conservation Actions (Criterion 1) Benefit addressed by this CSWG (Criterion 7)

Determine the ecological requirements of Culex at mid- 
and high-elevation forests (DLNR 2015 Chapter 7 fact 
sheets)

We will investigate the spatial and temporal distribution of 
Culex larvae and assess the characteristics of larval habitat 

Control mosquito populations in fenced and priority
conservation areas (DLNR 2015 p 6-5, Chapter 7 fact 
sheets)

We will develop methods to apply Bti to suppress Culex larvae 
at larger spatial scales than previously considered

Determine sources of mosquitoes and investigate 
methods of mosquito control (DLNR 2015 Chapter 7 fact 
sheets)

We will survey for larval sources and trial a new method of 
control on Maui and Kauaʻi.

Develop and implement programs to obtain, manage, and 
disseminate information (DLNR 2015, p 4-18, p 6-62)

We will develop programs to share information with partners 
and agencies about larval ecology and control

Conduct, expand and strengthen public outreach and 
education
(DLNR 2015, p 4-18, p 6-6, and Chapter 7 fact sheets)

We will involve the public in citizen science efforts to survey 
larvae and assess efficacy of Bti application. We will conduct 
outreach to explain the need for mosquito control



© 2022 Azelis group. All rights reserved20

Kauai & Maui Forest Bird Recovery Project

• Determine the best product for Culex quinquefasciatus in high-
elevation rainforest

o Granular or liquid

o Bti , Bs, or combination

o Product Registration

o Application Rate of a.i.

§ 1.5 pints of VectoBac 12AS/0.5 lb VectoLex WDG per acre

o Total volume of liquid per acre

§ 1 gl per acre

§ In the future we recommend switching to VectoBac WDG 
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• Determine characteristics of the aircraft

o MDH369E/MDH369D equipped with Isolair Innovator II liquid application 
system; side tanks and 10’ booms .

o 46-55 TeeJet nozzles for agricultural applications

• Determine necessary flow rate for each nozzle tip to deliver 1 GPA of 
mixture

Flow Rate (GPM) = [Spray Volume (GPA) x Speed (mph) x Swath (ft)] / 495
Spray Volume - Gallons/Acre (GPA): 1.00
Speed - Miles/Hour (mph): 50
Feet/min: 4400.00
Desired Swath - Feet (ft): 150
Total Flow Rate - Gallons/Minute (GPM): 15.15
Number of nozzles: 55
Flow Rate per Nozzle: 0.28
Altitude - Feet (ft): 100 

• Determine correct nozzle for the aircraft to achieve optimal droplet size
o Typical WALS application require 30-250 microns
o TeeJet XRC1103 @ 35 PSI
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• Build mixing station, go over process

• Calibrate Equipment
o The total target flow rate to achieve 

the desired application rate was 
15.15 gallons per minute (GPM)

o Actual: 15.18 GPM of total flow rate
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• Droplet Characterization

o Ideally at sunrise during an inversion

o Red Dye mixed with product

o Kromekote cards out 250 ft

o Pilot flies with the wind perpendicular to the cards
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Bioassay Cups

• Cups placed in various locations in spray area prior to application

• 4 micro-habitats chosen- Bog, Creekside, Ginger, Grass

• In each habitat we had 5 covered and 5 uncovered referring to the vegetation immediately over them
• All areas other than bog had about 50% cover
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Thank you

This presentation is confidential and prepared solely for your information. The content and lay-out are the copyright of Azelis and are protected under copyright and other relevant intellectual property right laws and regulations. Therefore, you should not, without 
our prior written consent, reproduce or distribute the contents to any other party. No other party is entitled to rely on this presentation for any purpose whatsoever and thus we accept no liability to any other party who is shown or gains access to this presentation.

All information in this presentation is provided "as is", with no guarantee of completeness, accuracy, and without warranty of any kind, express or implied. The use of the information contained in this presentation is for your own account and at your own risk.
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our prior written consent, reproduce or distribute the contents to any other party. No other party is entitled to rely on this presentation for any purpose whatsoever and thus we accept no liability to any other party who is shown or gains access to this presentation.

All information in this presentation is provided "as is", with no guarantee of completeness, accuracy, and without warranty of any kind, express or implied. The use of the information contained in this presentation is for your own account and at your own risk.


