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The BioShaft Treatment Phases:
1) Mechonicol /Primary Treatmont Phose:

» Delivary to the Treatrnent
» Screesing and maceration

2) Blological/Secondaty Treatmont Phase {patented):
» Bakance tank (aaration)
+ BioShott units
« Settlement tank
3) Tertiary Trestment Phyge:
v Effluent disinfoctlon and Gitration

Q) Sludge (inart biomasg) Treetment:

» Blomass collecting tank for larger capacitios >2.64 MGD
(10,00bm3/day)

Mechanical/Primary Treatment Phase
Tha mechanical/primary irament phepo includes;

= Deollvery of wastevster iow
» Aylomutic bar semon
« Gt ramovas! chamber

rage i 01 >

e wartowetar INing pimp set commivts of tvt pumps, one opatationnl and one

stapdly. Tho capaclly of euch pumng i adopted based on paak flow (2.5),

The avtomatic semen it instaliod 0t the inlal of the grt chamber and ofter the
food pumps.The comdruction material ysed it cpal fon; sond blested SA 2.5
and protected with zine opoxy hicknaee 45 microns erd coal tar epoxy
thickmeas 078 in, (2mm) x B #s. (150 mem). The size of the bpening between tha
bers s 12 in. (12 mm), Cpermtion of tho screan Iz avlomatic and on 8 24 how
timer, The opsration Gime may be changed via = PLC imogmted In tho main

contm! panel,

the qrit romoval chambar i3 o vortox type mada of HDPE, capable of handling

the peak fiow of the sysiom,
Ramoval rato it as loliowes:
» D012 in (0.30 mm) [mosh 50] %95

» D.O0Y i (D24 mm) [mesh 70] %+85
» 0.006 In (0,15 o) [rnash 100) %+65
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Figure 2. Primary Treatmont; Screen and Grit rempval chamber.

Biological/Secondary Treatment Phase (Patented)

The blvlegicalfecondry tragtment pliase is shovwn in Fig 3 below,

Mans BioShart™ Unit

Balance Yank Sattlemeant Tank

Figure 8. aﬁsmn Secondary {Biological) Traatmom

Unlika the BroShamt Systom, copventionn) susponded growth progoss sysioms
requite famge noration aad asdimendation volimes, With the BlaSholt Syslem,
these volurmgs twn bo raditeod slnicantly with the vee of @ BioShalt Unit
(vertival ronctor) nnd blomase carers which have a high speciilc aurface ares.

Figure 4. Blo&haRt Unkt Technology: The BloSnaft Unf gaublon the balance
tonk lo opeeste af Hgh biomess content oo sihjolficanty higher ihan
comanons! scthsted syde syglums

The epplication of a large number of biomass carrors Instend of sedmentation
by surface seration has an exceedingly pouive effect on tho effiziency and aize
of the required equipmedt, onadling tho batance lenk to bu opemaled A high
biomass cortent 93-1.87 WA (15-30Ky/m3) compamd fo the conventiong!
aoration process slidge contont 96-10 B3 (25.3 Kpim3), Acrtion Ie
provides using highly officient membuens diffusers esulting In much higher
oxygen ttansfor por unll volume, This aows a pudfication deges up o 87
parent,
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The bninnoe tenk receives the Yiow afler Ine semaen, ha¥l of the bobince tank is
aomted to dmmuw thot the blorass s proporly ouygonsted and the other half
atte ur @ buffer aren. The balonco tank e consiructed from gless kised tloo
sheots gr any othor ppprovad mtedal end s oquipped with the avration cystem
which iz compriged of tvo ypes Of fine bubble difusers mombrmnes: vortical
and disc type, The mombrane moterial is elhylone/propylene rubber compound
(EPDM). The peopored mombranos aro highly rosisiant agaimst wastewslor,
orons, westhering, aging, ool and most chemicals, The pogosed IFU
wsmbmnes festure the following chomptorstios:

The propored 1FU membranes fortire the followlng charactadetics:

= Endure a wide variely of wagtewstor composifione;

= Resistant ngatost acide and pkaks:

* Mave groat olosticlly, laxting for meny yanry:

« Withstand tempersture up 1o 300 degmas F (150 degrees O);

» Fina bubble diffuser 0.035.0,157 in. bubble size (1~ ¢ mm bubbie slze)

The buffared wantowdtar flowy from the balancing tank towards the BioShatt
units. Please zaa Figitm 6,

R
-

HBS Urilt

Balance Ténm
Ny 5

Figure 6. Flow of the BioBhal Syyiem

The westowuier onfers tha BloSheft unit whera # flows through the biniogicat
aoration Bller chamber conlaming the hollow plastic modia Momoams carmes).
Soer Figure 6, The unigue design of the blomass carrder rowulls i mnoxic
deconposition, which takes place on e inner surface (holloW aron), whilp on
ihe cutslie of the camiar's cormugated gurfoce, the prodess is aeroble, Thip
onenms a vary high lavol of sewnge pwriication &t grent apeed,

From Influem A

Botpnce Tarx - - || Comprosac:

To Rolang Tank | i | To
i - < Setlpment
; Tank

Effipent

Btomaay lifod sod
transporntps o the
balanco tank by
airliMing eyrtom

i o st mo——

R o o 3 MR 5 e e W e g 0 3 S

The exygen temant fot the decompogition procsse 15 provided by the contml air

rage s or >
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1M merator shown in Figure 7. The ok & supplied by r compressor snd &
disporsed by o speslal painfonance fme membmen diffuser providing an
encrmous mimber of micrg bubblos which saturale the sevage with oxygen and
sirdlanoougly forne the sewsge up to the surfice,

Thiz oxypenwich Guld thep passas back down throuph the serstion chwmber in
intimsdte contact with the camrier. Becewes the bivwsgy caitiers (See Figure B)
nava & mintive doncily loss than unity they will alwmys tty W riso townrds the
surlace, but are constantly forced dowrnrd under the prassum of the aemdted
sevmge. Thage heo fTardim wopune thal there fn conelant upward and dowrmwand
otion of (he cariors within the aomlion chamber,

Figure 8. Rlomass Corrder —1 In (254cm) dlameter

Collision drfwenn the crmions OOCUrs, fomoving the oxoess microbkal Homass
by mesne of the down current. Thie self-cluaning Tosture will prolacts the
blologleal fter appinst any porsible clopging and makes the unk uirually
malntenanen4roc.

Tramed watnr flows to the finel eadirmentstion compeatment (n the BigShatl unit
whets suspended particles sink down to the bottom of the tank. This aclive
biomoss iz thon transfonod back to the balance tank at perbodic intorvals by the
AIriR zystem which ellminatos the need for sludge pumps, Puriliod walor risos
up the outar comparmend of the BioShait unif fo he outist and flows 10 the
sotilomunt tank and polishing before discharge. Any romeining biomots eotien
fo the bottom of the selflement tank s will be pariodically akfted back to the
belgnca tank,

The BioShalt treatment technology bos o podicakr and oitel advimitage over
mprg trgdiona! proceseos as he metler i the BioShefl Unit is converted imo &
Tighly active blomase which iz rich in oxygen. Az deecdbed sbove, the biormmszs
in both the BioShef unit and the sollomen tenk has 5 noted londonoy o soltie,
uniikn peiivoted skidge which nommally floots on the surface. This ective, oxygen
vich, biomass containiny large numbors of highly active batioria froem buth the
BioShaf unit and he wotilement fank fa air Med back to the tmianca tank whars
# wik infliste the decomposition procers. The ecycling of he biomass in the
process leads to the digestion of bidpe in (he wovte wolor, Shcg sowngo bas
only 2 2 1o 4% wolid conles, the quamities of accried Insoluble solids (sludge)
will be minimal; henca the balwnse tank Wil mauis emplying much loss
{froquently than s bolants fonk of & conventionol plant,

Odom s diminated due o the absorgifon of karge quantitiss of otygen i the
system which conveqie odoous gaser intp dlerotved chemicals.

The BioSholt yak i3 designed snd dructed b 1 on the followmdng codes end
emndnrdn:

28 4994 (48>
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Fival trgadmemt of the offlitom js hantiod toush polishing fiters, and Gnally

disinfocted via cMorinotion unilc 6r UV aanitizera to complata the process.

Figlire 9, Chibfiration

Sludge (inert blomaas) Treatment:

The palented BioShaft systerms sttached growth process resulls in fhe virusl
oliminalion of cudgo ond tho essopisled sludge componems found
comvantions! sctive siudge waste waler trectment systoms (.0, siedge drying
heds, colloction and disposal). However, for lerger capecily datigne greater fhan
2 84 MGD (10,000m3/duy), 1 biormarr collesting tpnk wdil be fumithod w colled
g::kineﬂ biomass et ney be infreguendly collacted st the bottom of ihe balange

r?’!';ﬂ) sa1 ~Q?‘ - 597 !Snf?m.w Cv@f(;l‘.ﬂﬂm p14 fvﬂﬁbad, CA 92008
[
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BioShaft Benefits

A BioShaft plant bas many advantages over a traditional sewage treatment
phnt. Some unlgue benefits indude;

« Minimai Sludge: Traditional Wastewater trentment produces a bypraduct
calted "Sludge™. First thig Sludge has to be trpated and then It must bo
hauled off & disposed of. A BioShaR plant vittually elitminates Sledge.

» Minimal Odor: The amount of odor produced by the system is naghgible.
So tha systam can bo run closer tp housing aress, therafore reducing the
size the lynd required For 3 plant,

» Lems Land Required: The BioShaft sceelerstes the process and therefore
3 BloShok Plant doog not have to be az I3rge 35 an Artive Sludge Plant.

« Lower Intial Investrment: It costs lexs to manufarture,
» Lower Operational Coste: It tokes lese personnel 2o operate.

* Lower Energy Costs; Energy costs are dragtically reduced due to the
minimal ammount of eloctromagnetic parts.

* Lowor Maintenanoe Cogts: The reduced amount of elactromagnatic parts
also drastically lowers the cost of maintenston,

(545) 75-0030 ~ Teehndlony Briva, Sulto 201 Irvina, Ch 5I618
I i f f i {

Copyright [y 2007 RloRhefh Wehar Tanhnoiagy, 1ng. A5l rights reserved,
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Technology Comparison:
Process Attach growth process Agtivatad i"dga Separation process
Capital nveztmonm Cornpotitive Standord Not compotitive
Cost & Efficiency L“:&“gmﬁ;’:g‘}“m High Very high
Lous than vthers (ess
Raquired Aroa for aeration arep, jees
Sawsge Trostmont sodbmatimtion proa Large Large
Plamt foss sludge weatment
required)
Bludne Treatment Minimal Roquired Ruquirad Required
Vory high (ar
pumpsx and large
nUmber of
High (air putmps and mechanical motors
, larmge number of ogulred) - up to
Enctgy 0004 0,608 Kook machanieal motors 0.028 KW.hrigo!
Consurnption e éKW-hrmS} requitad), 0.011-0,015 7 KW-him@), rof
- KWehrigal (3-4 K\MMr/ Stefan Geixler,
m3) Aachen University
Chemfcal
Engingoring
Ingtitute
i Intongi n
. Mgirdonpnog negoed - nenance 3
C)h;:‘:ggmp?-ggngs Maimtonence free eoff studge rernosval and chomicals required
(Chomicals) cleaning process chemical treatment of for flushing and
studgo. dewning
membranes
Roplacomeont of "
electromechanical orbrane
R:;p::er[;e;:of Mo replzcoment parts (lo. sludgn replpcoment
pumps, tecycling periodically
pumps, gears, otc}
Possibility of .
Expansion Unlimited Lirlted Limtey
. . High (air pumps
Low (air comprossor High iy pumps ond
on, o agonumoor of 379 198 b
Operating Cont clectromechanics) machanics! motors potor irod
equipment, low numbder requirod, lnrge nurmber trge z;:?;ii @"
of persoane! requirod) of parsonnal requirad) petzonnel required)
Very low (no rrechanical
Maintermnce equipment only Randscd High High
comprassor)
co Abwr; ground ond Borme of them can
netruction soma of them con by o smetod under
Possibillios Above and underground o tod undar grouns ground (wlth fimit
(with fimited capaclly) capocity)
Relocytion of tho
Wmmmm Posaibln Not possible Not possible
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Technology Comparagon s &
Poputiation Limit No Brnis Np Himits Ne limits
Landscopo . y
Plsturbance Low High High
Odor Negligible Prenant Low
Secondry - raquites
‘m‘g’ Efftuont Tartiary A0V10ppm fllration to resch High qulity 55
ity {10110 mg/h tortiary quality 30/30 pEm (5/5 mgll)
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