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How biological products 

are engineered in 2019
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Common challenges in wastewater
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Canis Lupus Familiaris

• *When did we domesticate the first “dogs”?

• ~15,000 years ago

• *How many breeds?

• Over 360 

• Dogs bred/trained for different purposes 

depending on their phenotypes/abilities

• Dogs (wolves) were once a predator to be 

feared…

• Now they are incredibly useful
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Bio augmentation…what is it?



© Copyright 2018, Alpine Technical Services 7

Applications for Bio Augmentation

• Human Probiotics

• *39 Trillion human cells

• 100 trillion microbes 

• Agricultural Probiotics

• Bioremediation

• Landfill – PET biodegradation

• Wastewater Treatment

“People are 

literally out 

here eating 

microbes on 

purpose”

- Kanye West
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*There are a 

lot of strains 

of bacillus

- Paul Krauth

• B. acidiceler

B. acidicola

B. acidiproducens

B. acidocaldarius

B. acidoterrestris

B. aeolius

B. aerius

B. aerophilus

B. agaradhaerens

B. agri

B. aidingensis

B. akibai

B. alcalophilus

B. algicola

B. alginolyticus

B. alkalidiazotrophicus

B. alkalinitrilicus

B. alkalisediminis

B. alkalitelluris

B. altitudinis

B. alveayuensis

B. alvei

B. amyloliquefacien

• B. aminovorans[2]

B. amylolyticus

B. andreesenii

B. aneurinilyticus

B. anthracis

B. aquimaris

B. arenosi

B. arseniciselenatis

B. arsenicus

B. aurantiacus

B. arvi

B. aryabhattai

B. asahii

B. atrophaeus

B. axarquiensis

B. azotofixans

B. azotoformans

B. badius

B. barbaricus

B. bataviensis

B. beijingensis

B. benzoevorans

B. beringensis

B. berkeleyi

B. beveridgei

B. bogoriensis

B. boroniphilus

B. borstelensis

B. brevis Migula

B. butanolivorans

B. canaveralius

B. carboniphilus

B. cecembensis

B. cellulosilyticus

B. centrosporus

B. cereus

B. chagannorensis

B. chitinolyticus

B. chondroitinus

B. choshinensis

B. chungangensis

B. cibi

B. circulans

B. clarkii

B. clausii

B. coagulans

B. coahuilensis

B. cohnii

B. composti

B. curdlanolyticus

B. cycloheptanicus

B. cytotoxicus

B. daliensis

B. decisifrondis

B. decolorationis

B. deserti

B. dipsosauri

B. drentensis

B. edaphicus

B. ehimensis

B. eiseniae

B. enclensis

B. endophyticus

B. endoradicis

B. farraginis

B. fastidiosus

B. fengqiuensis

B. firmus

B. flexus

B. foraminis

B. fordii

B. formosus

B. fortis

B. fumarioli

B. funiculus

B. fusiformis

B. galactophilus

B. galactosidilyticus

B. galliciensis

B. gelatini

B. gibsonii

B. ginsengi

B. ginsengihumi

B. ginsengisoli

B. glucanolyticus

B. gordonae

B. gottheilii

B. graminis

B. halmapalus

B. haloalkaliphilus

B. halochares

B. halodenitrificans

B. halodurans

B. halophilus

B. halosaccharovorans

B. hemicellulosilyticus

B. hemicentroti

B. herbersteinensis

B. horikoshii

B. horneckiae

B. horti

B. huizhouensis

B. humi

B. hwajinpoensis

B. idriensis

B. indicus

B. infantis

B. infernus

B. insolitus

B. invictae

B. iranensis

B. isabeliae

B. isronensis

B. jeotgali

B. kaustophilus

B. kobensis

B. kochii

B. kokeshiiformis

B. koreensis

B. korlensis

B. kribbensis

B. krulwichiae

B. laevolacticus

B. larvae

B. laterosporus

B. lautus

B. lehensis

B. lentimorbus

B. lentus

B. licheniformis

B. ligniniphilus

B. litoralis

B. locisalis

B. luciferensis

B. luteolus

B. luteus

B. macauensis

B. macerans

B. macquariensis

B. macyae

B. malacitensis

B. mannanilyticus

B. marisflavi

B. marismortui

B. marmarensis

B. massiliensis

B. megaterium

B. mesonae

B. methanolicus

B. methylotrophicus

B. migulanus

B. mojavensis

B. mucilaginosus

B. muralis

B. murimartini

B. mycoides

B. naganoensis

B. nanhaiensis

B. nanhaiisediminis

B. nealsonii

B. neidei

B. neizhouensis

B. niabensis

B. niacini

B. novalis

B. oceanisediminis

B. odysseyi

B. okhensis

B. okuhidensis

B. oleronius

B. oryzaecorticis

B. oshimensis

B. pabuli

B. pakistanensis

B. pallidus

B. pallidus

B. panacisoli

B. panaciterrae

B. pantothenticus

B. parabrevis

B. paraflexus

B. pasteurii

B. patagoniensis

B. peoriae

B. persepolensis

B. persicus

B. pervagus

B. plakortidis

B. pocheonensis

B. polygoni

B. polymyxa

B. popilliae

B. pseudalcalophilus

B. pseudofirmus

B. pseudomycoides

B. psychrodurans

B. psychrophilus

B. psychrosaccharolyticus

B. psychrotolerans

B. pulvifaciens

B. pumilus

B. purgationiresistens

B. pycnus

B. qingdaonensis

B. qingshengii

B. reuszeri

B. rhizosphaerae

B. rigui

B. ruris

B. safensis

B. salarius

B. salexigens

B. saliphilus

B. schlegelii

B. sediminis

B. selenatarsenatis

B. selenitireducens

B. seohaeanensis

B. shacheensis

B. shackletonii

B. siamensis

B. silvestris

B. simplex

B. siralis

B. smithii

B. soli

B. solimangrovi

B. solisalsi

B. songklensis

B. sonorensis

B. sphaericus

B. sporothermodurans

B. stearothermophilus

B. stratosphericus

B. subterraneus

B. subtilis

B. taeanensis

B. tequilensis

B. thermantarcticus

B. thermoaerophilus

B. thermoamylovorans

B. thermocatenulatus

B. thermocloacae

B. thermocopriae

B. thermodenitrificans

B. thermoglucosidasius

B. thermolactis

B. thermoleovorans

B. thermophilus

B. thermoruber

B. thermosphaericus

B. thiaminolyticus

B. thioparans

B. thuringiensis

B. tianshenii

B. trypoxylicola

B. tusciae

B. validus

B. vallismortis

B. vedderi

B. velezensis

B. vietnamensis

B. vireti

B. vulcani

B. wakoensis

B. xiamenensis

B. xiaoxiensis

B. zhanjiangensis
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Tools for selecting strains
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• *A _______ is an organism’s complete set of 

DNA, including all of its genes. Each ______ 

contains all of the information needed to 

build and maintain that organism. 

GENOME

GENOME
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SOME BIG WORDS/ACRONYMS  

• *RT-qPCR

• *FISH

• *ELISA

• *CRISPR CAS9

• High-throughput 

pyrosequencing of 16S 

rRNA amplicons
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• *How much did it cost to map the human 

genome and how long did it take?

• $2.7 Billion

• 15 years

• *How about today?

• $1000

• Hours

”Life finds a 

way”

-Dr Ian Malcolm, 

Jurassic Park
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The Genome of a Microbe
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• *________  are biological catalysts 

which accelerate chemical reactions 

for specific metabolic pathways 

• Specificity is IMPORTANT

• The right enzyme for a specific 

substrate for a specific metabolic 

pathway

ENZYMES
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Broad Functional Mechanisms
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THE ENZYMES
• STARTING TEAM

• AMYLASE

• PROTEASE

• XYLANASE

• CELLULASE

• GLUCOSIDASE

• LIPASE

• ESTERASE

• UREASE                   

• SPECIAL TEAMS

• Laccase

• Arabinoxylanase

• Mannosidase

• Phytase

• Monooxygenase

• Galactosidase

• Pectatelyase

• Ligninase
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Community Enhancement
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Strain Combos and Ratios
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Reality Check….
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Practical Considerations for Use
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Lift Station Pain Points

• Layer of FOG over ~70% 
of surface

Fats, Oils & 
Grease (FOG) 

build up

• 8 (1-10 scale

• Lowest - Highest)Bad odors 

• $2,200/pump out
Pumped out 

every 2 weeks

• For odor control

• Pricing $25,000/YearMagnesium 
hydroxide: 
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Odor

“H2S Smells 

Bad”

- Abraham 

Lincoln
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Odor Challenges

“We’ve completely 

replaced calcium 

nitrate while 

practically 

eliminating H2S 

and FOG buildup, 

at a net cost 

savings”

Chris Jackson, 

Saratoga Springs UT
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Bio Augmentation Impact to Odors

“We haven’t 

had a single 

odor complaint 

since starting 

this program”

Tyler Lowe, 

Payson UT



© Copyright 2018, Alpine Technical Services 26

H2S Reduction

“These 

[expletive] 

microbes work 

pretty [expletive] 

great”-

Unnamed 

Wastewater 

Superintendent

Payson Utah



© Copyright 2018, Alpine Technical Services 27

Middle of Nowhere, California
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Fats, Oils & Grease (FOG)
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How Bacillus Strains Remove FOG
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We aren’t the 

only ones in 

the game!
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Comparing Alternative Solutions

• Metal Salts (Ferric)

• Magnesium Hydroxide

• Calcium Nitrate

• Sealing/rubbernecking Manholes

• Vapor Phase filtration

• Mechanical ventilation

“I wasn’t sure 

what to say 

right here”

Greg
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THIS IS THE LAST SLIDE

Feel free to forget everything you just 

heard

Contact us for more information

gregory@alpinetech.us

(432) 940-0187

www.atsinnovawatertreatment.com

mailto:gregory@alpinetech.us

