
 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix(D!
Set(Up(and(Procedures(Details(
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Mycofilter(Construction(

All!filters!were!constructed!the!same!way;!a!sterilized!burlap!pouch!filled!with!

pasteurized!barley!straw!or!with!P.!Ostreatus!inoculated!barley!straw!(mycofilters).!!

Creating!the!burlap!pouches,!a!burlap!sack!was!cut!into!dimensions!of!6!inches!by!9!

inches!and!made!into!a!pouch.!!The!burlap!pouch!was!then!rinsed!thoroughly!with!

tap!water!and!placed!into!the!Autoclave!at!121°F!for!30!minutes.!!!Once!sterilized,!
the!burlap!pouch!was!placed!onto!a!sterilized!metal!tray!to!cool!down.!!During!this!

process,!the!barley!straw!was!pasteurized.!!The!procedure!to!pasteurize!the!straw!is!

as!follows.!

!

1. Partially!fill!a!metal!drum!(pot)!with!water!and!heat!to!a!stable!160°F.!!!
2. Cut!straw!into!3!inch!pieces,!this!helps!mycelium!colonize!the!straw!faster.!

Put!straw!into!nylon!mesh!bag.!

3. Put!straw!bag!into!water!bath!and!make!sure!entire!bag!is!completely!

submerged.!Leave!bag!inside!bath!for!1!hour.!!Keep!an!eye!on!temperature!

and!water!level.!

4. After!an!hour,!remove!bag!and!strain!out!water.!!!

5. Let!bag!drain!and!get!to!room!temperature.!!Once!at!room!temperature!place!

into!burlap!sack!and!sew!together!with!sterilized!nylon!fishing!string.!!

!

!Each!burlap!pouch!was!filled!to!a!1!inch!thickness!with!either!pasteurized!straw!or!

mycelium!inoculated!straw.!Each!filter!sat!in!a!disinfected!plastic!storage!bin!that!

was!2.3ft!x!1.5ft!x!2ft!(length,!width,!height)!scaled!down.!!Inside!of!these!reactor!

bins!each!filter!was!submerged!0.5!inches!in!dechlorinated!tap!water.!!Tap!water!

was!used!because!in!comparison!to!deDionized!water,!tap!water!contains!some!

minerals!and!is!more!representative!of!stormwater!runoff.!!Typical!pond!nutrients!

were!not!added!in!this!simulated!pond!experiment!because!focus!was!only!on!E.!Coli!

removal!and!the!addition!of!other!nutrients!would!cause!too!many!unknowns!in!

what!might!actually!be!consuming!the!E.Coli.!!

!

!



Calculated!Flow!Rates!

For!this!particular!pond,!a!typical!rainstorm!would!replace!about!10%!of!the!volume!

in!the!pond.!!This!is!based!on!preliminary!documents!and!actual!construction!plans!

from!a!local!flood!control!agency.!!This!data!came!from!discussions!with!the!owners!

of!the!pond!and!descriptions!of!actual!flows!that!have!been!seen!for!the!past!14!

years.!!A!typical!storm!would!see!about!50D!70!cfs!of!flow!for!duration!of!10!minutes!

on!average.!!For!this!model,!a!storm!at!50!cfs!for!10!minutes!would!replace!about!

30,000!ft3!and!that!would!directly!correlate!to!0.248!ft3!in!model!size!or!4.1x104!cfs.!!

!

Procedures:!

The!P.!Ostreatus!Mycelium!was!delivered!a!few!weeks!before!testing!began!and!was!

three!months!old.!!They!were!delivered!frozen!and!immediately!placed!into!a!walkD

in!fridge!that!is!kept!at!a!constant!4°C.!Mycelium!was!taken!out!48!hours!prior!to!
being!placed!into!sterilized!burlap!sacks.!!This!was!to!allow!for!any!defrosting!and!

equalizing!of!the!temperature!of!mycelium!to!approximately!70° F.!!!Mycofilters!
were!then!placed!into!reactors!a!day!prior!to!first!to!storm!flush,!to!acclimate!to!new!

settings.!!

(

Stormwater(Recipe:(

Once!a!week,!synthetic!stormwater!was!created!for!the!weekly!“storm”.!!The!

synthetic!stormwater!was!created!by!mixing!dechlorinated!tap!water!with!a!E.!Coli!

inoculated!solution.!E.!Coli!ATCC!11775!Culti!Loop!was!chosen!for!the!E.!Coli!

bacteria!source!based!on!another!study!using!this!same!source!(Flatt,!2013).!!The!E.!

Coli!grew!overnight!in!5mL!Tryptic!Soy!Broth!and!was!mixed!into!25!gallons!of!

dechlorinated!tap!water.!!!Other!common!nutrients!such!as!nitrogen!and!

phosphorus!were!not!included!in!this!stormwater!solution.!!The!study!was!focused!

on!the!removal!of!E.!Coli!and!other!nutrients!would!have!caused!too!many!

unknowns!for!the!cause!of!E.!Coli!removal.!!The!methods!of!preparation!are!written!

below.!!

!

!



Preparing(Tryptic(Soy(Broth((

!The!Tryptic!Soy!Broth!solution!was!created!by!mixing!DeDIonized!water!with!9!

grams!of!solid!Tryptic!Soy!Broth!composition.!!Solution!was!mixed!until!dissolved!

and!then!autoclaved!for!15!minutes!at!121!° C.!!Once!sterilized,!300mL!broth!was!
placed!inside!fridge!at!4!°C!to!be!used!for!later!use.!!Test!tubes!were!filled!with!5mL!
of!broth!and!warmed!to!35!°C.!!One!E.!Coli!CultiDloop!was!warmed!up!in!a!test!tube!
and!slowly!dissolved!in!four!different!tubes.!!An!agar!plate!was!also!streaked!with!

the!E.Coli!loop.!!For!other!storms,!a!sterilized!loop!was!used!and!wiped!with!

cultured!agar!plate.!!This!loop!was!then!stirred!into!a!test!tube!with!5!mL!of!broth!

and!allowed!to!grow!for!16D18!hours.!Broth!was!then!mixed!into!dechlorinated!tap!

water!and!synthetic!stormwater!was!finished.!Sodium!Thiosulfate!was!used!to!

prepare!the!dechlorinated!tap!water!with!the!ratio!of!25!mg/!L!per!30!L!of!tap!water!

was!used.!!

!

Rainstorm!Day!Procedure:!

24!hours!before!rainstorm,!stormwater!solution!was!prepared.!!From!the!5mL!test!

tube!of!inoculated!broth,!30!drops!were!mixed!into!a!30!gallon!plastic!barrel!filled!

with!25!gallons!of!dechlorinated!tap!water.!!A!sterilized!disposable!inoculating!loop!

(50!x!1!μL)!was!used!to!gather!each!drop!from!the!test!tube.!!A!hand!pump!was!used!

to!mix!and!pump!out!1.87!gallons!of!storm!water!in!the!disinfected!water!

containers.!!

!

Disinfection!!

All!buckets!and!materials!that!were!used!were!disinfected!with!bleach.!!Stormwater!

effluent!was!sterilized!by!dumping!½!cup!of!bleach!per!1!gallon!of!stormwater.!A!

mixture!of!the!same!ratio!was!mixed!into!a!spray!bottle!and!made!once!every!three!

days.!!Clorox!disinfecting!wipes!were!used!to!wipe!down!handles,!knobs!and!any!

other!hard!to!reach!areas.!Precautions!for!contamination!were!held!in!high!regard!

for!this!experiment,!lab!coats!and!gloves!were!worn.!!

!

!


