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i furRoDUCTION

This generic proposal has been prepared by ECOfluid
Systems  Inc.  (ECOflwd). The proposal contains
commersial and technical informatian that 3 proprietary
and confidential, It is submitted an the understanding that
it will pot be disclosed in whole ar in part to third parties
not specifically authorized by, and withour express writtan
consent of ECOfluid,

The design utillzes award winning ECOfiuid Upflow Sludge
Blanket Filloauon (USBF™) process technology. In
awarding the process the 2006 Technology Leadership
Award, Frost & Sullvan included the: followmg in their
press release:

“The compeny’s
aeharced  plants
baséd on  the
LISBF™  piceds,
address the constant demand o produce high quality effluents This
single-sldpe - dantrification process incorporates off the processes
requived for biokogical treatment in o single eoctar and eirculrtion
krap, using very Mtle energy ond ne ehendeals, While comentiona
processes such as SBR and extended oeratian rely on the slow apd
mefficont sedientation  process, ECOffuid’s USBF™  technology
utitizes o fluidized bed or ‘counter cument' moverment This i o
dynamic method that coptineally removes pollutants. In this process,
the sewoge that enters an anoxle compartment & diwn by groviy
iFite ey deridon compior et and then o e Bottam of the apflaw
dyelpe  blgpder | fitation  charifier, from where 0t opeeflows The
sepvitindel fy then recyeled fiom the battam xdng abdift pumpy,
whicl tequire no power due to the mismal leop configuration, This
way, the micture & exposad te onoxic agration three or four fimes a
day. realting i superior biokogical nitrient rermoial, even without the
e of added chermicoh. Phosphorous removal theough o process
known as “hiplogia) luxury upteks®, i another eosi-fres benefi
"USBF™ does ot requre primary  clatifeation pror o blelogieal
teatment and  offers. hydroolic  flexibility  because it easliy
accommadatas high peak flows” soye Frost & Sullivan Research
Anckest Shilpa Tk “In. foct, at the flow becormes greater, the shidgs
Blunket rises higher and the [tration area expands slmoneouly”
ECOfluid's USBF™ jechnalogy b, therefore idenl for ase i munitipol
and domestic wostewater tregtment, water reclamation, kidustrial
vrastewater, and existing plant retrofits. Industriel wostewoter [ lighly
argamic by poture, ond biological packaged watbeweter treatrment
offers an ottroctie pption for freatment phonts thot ere fooking ot
viahle and low-cost optisns. The USEF™ process s o self regulated
systorn and yery fible, operotor attentlon & required.”
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ln 2002 the University of Californla, Davis rated the
USBF™ technology as the highest ranked biologicsl
wreatment system out of almost seventy technologles
reviswed,

On December 5, 2007 ECOfluid has been
selected by the OCmawe Comtre  for
Research and lnnowation (QCRI) as one of
W07 winners: for Canada's Top Ten
Cleantech Companies Compettion.

ECOfluid has designed and buwltc aver o hundred  plants
incorparating the USBF rtachnology in Canads and the
United Statex and ¢ currently has a number of long-term
operatians-and maintenance coneracts in Bricish Columbia
ECOMud's cross-reference of design. construction and
operating oxperience provides clients with an enhanced
level of comfort and minimizes their risk.

The follawing is a generic | MGD: plant budger price
propasal for the supply of a system utiizing the USBF
technology complemented by pres and post-trearment
equipment and systems that have been paclaged and
successfully used with the USEF biological treatment in
the past. The proposed configuration is one of fmany
Othet, using alternate equiprment and sub-systems, If so
prefarred by the cliant, can be incorporated and packaged
with the LISBF

The proposal Includes ivformation based on Incomplete
data and design. ECONuld vederves the right to modify the
specifications upan completion of detalled design and
angineering.

2 Desicy CriTERIA

11 Influent | EMuent Parameters;

For the purposes of this proposal, | MGD plant
receiving medium  strength (Metcall B Eddy)
concentration has been selacted, The inflluent [

effluent parameters are specified in the table
below:

3 Paocess ann PLamt Descrirtion
3.1 Headworks

Raw sewage enterlng the plnt & pumped into the

headworks, which cansist of integrated mechanical pre-
Ureatiment consisting of scresning system, screenings wash,
conveyance, and dewatering, and sand and grit removal,
The systems are instzlled on an elevated structural seeel
2 stpport pladocm  immediately
ahead of the equalization ranks,

-_hi:ﬂ;""":‘ “".‘ﬁ Washed and dewatered reject
!J}'_‘.p.,. - '-' materils  discharge  inta 4

n
i hopper located an the ground
' lewel and are houled to &
W |sanitary transfer station  for

e W Clisposal.
|k gy 3wl [maibesy by

ﬁ--.-‘

"

From the integrated pre-treatment system, the screened
sewage discharges directly Into the equalization tanks
equipped with submerged mixers and coarse bubble air
diffusers. Each equalization mnk s provided with two sets
af duplex submersible pumps. Controllec by level manitor,
each sev of pumps transfers screened Influent into the
comman anexic compartiment of 3 0.5 MGD Bloreactor
modyle
3.2 Biological Treatment

Blolagical treatment takes place In 2 USBF process
treatment facility. The facility consists of two 500,000 gpd
bloresctors each containing two aeroble compartments,
one anexic compartment amnd four USBF sludge blanket
fileers, twe  each  Inserted  within  the aeroble
compartments.  The  [nfluenr  enters  the  anoxic
compartment where (€ i fmixed with sludge recyeled from
the bottam of the sludge blanket filkers by means of
siibrmersible mixers. The sludge recycle Is sccomplished by
RAS alrlife pumps provided with the flow measuring boxes.
The RAS airlift pumps are driven by independent RAS anly
dedicated alr blowers. From the anoxic tanks the mbted

liticr overflows  To
agrotic compartments
aquipped with high
efficiency  fine  bubble

aeratian diffusers. (Both,
sock  twype and  disc
diffusers have been wsed
in the past).

Soch typs fivn bbbl difsers
Aerated and moved in 3 plug fiow manner mixed liquor
eventually enters the bottom of the upllow siudge blanker
filcars.

EC DMl Systarm Tne, wersocofiuldorm

Page 1ol 7



| MGD USBF {(Urreow suunce Buanrsr Fiurmamon) WasTewarn

TreaTemT PLANT

C——=EaOtuid
Gumime PacPosat
m 2008

The mixture of microbial cells and water enters the filter
at the botrom and, as It rises, upward velocity decreases
untll the flocs of cells become statomary and thus form a
filkering media. A tigh degree of filoaton efficiency s
achreved as colloid and very fine parucles are filtered out,
As the flocs become large aind heavy, they descend o the
bottom of the sludge blanket filter and subsequently are
recycled back into the anoxic zone.

Upflow sludge blanket filtration elimmnates the most
commaonly  encountered problem of the conventonal
biological treatment plant — gravity separation. |t has a
substantially higher spedific rate of separaton than

sedinentation, and in addition, it accommodates high peak
flows and flow swings in a self-regulating manner. The
higher the flow, the higher the sludge flocs rise and the
targer the filration area becomes.

Shicge blanles hor inetallation within seodie compartmmt

The sludge blanket filters are provided with a gravity
surface skimmer system. Walls of the skimmer system are
submerged just below the chrifier surface level it and
when required the surface 5 skimmed by opening the
skimmer trough valve and the skimmings are wransferred
by grawity to the siudge transfer tanle

Clarified treated effluent is collected in 3 trough on top of
the sludge bianket filters before Rowing by gravity to post-
treatment.

33 Mutrient Reduction

331 Mitrogen Reductlon

ECCHuii " e T

Mitrogen Is removed by nitrification and denitrification
processes. Mitrification (s sutotrophic and all USEF
integrated bioreactors deliver complets nitrification of
ammonla to nitrate provided that certaln  minkmum
temperature (& mamtained and certain  alkalinity s
avallable,

Demtrification s heterotrophic and  requires  carbon
source. The USBF  technology “single  sludge
denitrification”  approach uses an endogenous carbon
source to mamtain the denitrifiers. Influent is combined
with nitrified mixed hquor in the anoxic compartment
providing the carbon source nesded for denitrification. *

Increasingly stricter Toral Nitrogen parameters are being
specified. Where so, high degree of denitrification will be
desired and the design will be “enhanced nitrogen
reduction’” optimized

332 Phosphorus Reduction

Cine of the beneficial features of the USBF technology is
increased efficlency of phosphorus remaval. This Is due to
the fact that a ssignificant ameunt of the  influent
phosphorus is reduced by blological phaspharus uptake.

The mechanics of biological phosphorus uptake, knowt as
"luxury uptake” 18 due to exposure of activited slidge to
alternating oxdde and anaxicfanaerablic conditions Under
the canditlons, the cells store more efergy In the form of
phosphorus than reeded for thelr survival, IF serictly oxide
conditions are malntzined during subsequent chariffication,
phesphorus | retained by the cells and s eventially
remaved with excess sludpe. Upflow  shidge  blanleer
clarffiers malnmin cxide conditions n the chrifters and
phospharus reduction by biological uptake to as low as |
mg/l has been accomplished.

For further phosphorus reductlon phosphorus preciplioant
chemicals such as aluminum sulfare, ferrous sulfate or
other salts are wsed In. most domestic  wastewites
phosphorus |15 present in three forms, orthophasphate,
polyphosphate and arganic phosphorus. Polyphasphace
and arganitc phosphorus cannot be readily precipitatad but
both are converted to arthaphosphate during blalagical

Pelletificalbonn omsuers Tl gl ol all [T TL e e O T TV -1‘;! il
Dentrmiceton reaccion procuce 1 L mgl L

3

UM 1A oaiiE

2 Raducilan ol | pam ol sicrogei fenulin spprosamsiiily 3 - & gramm of
E‘I.ljrl {ar --||I|||.-;j|r W |1|'I'||I||:|
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wreatment, which an. Since the bulk of phospherus
reduction s accomplished by Wological upake, the small
polishing dosages of mewml salt precipitant do not
significantly increase waste sludge production.

in simultaneous chenvaal predpitaten mel salts are
dosed {nto the ancxic compartment of the USBF
bloreactor. Continuous sludge internal dreulaton and
rilxig 2nilre efficlent preciation, caagulal_lun A
flocculation within the biereactor with an added benefic of
increased efficiency of the sludge blanket filier

3.4 Filtration

Efffuent  filoaton 15 typically  achieved by  elthe
microfiltration or by membrane filiration.

340 Merofiluration

Micrafiltration takes phce in the gravity-llow-through
drvim microfiiters The filtors are
equipped with sminless  steoel
lilber meda  having  30-40
microns  openings, Biologlcally
treated effluent ¢nters the Inside
of the microfilter drum and It |s
fittered as It passes through the
filcer sedla. The  filters
conatricted efitirely
stalnless  stael and  they
provwlded with autematic
backwash using filtered effluent
from behind the filters. Fltered
out miud iz collectsd In 2
and periadically
pumped to the sludge holding
tank.

are
from
are

COrTCan or

I brarintld gyt illased Fyjberoalile s

14.2 Membrane Flltration

Meribrane filoatlon has been widely adopted by the
wastewater reatment industry o recant years. Te date,
predominantly Immersed membranes were uwsed, These
however, coime ‘with signifiant compromises Involving
simplicity, flexibllity, and other. Costly, ‘specil
Feuirement influent fine screening’ needs o be provided,
and steps such ns lifeing and removing the membranes sut
of the bloreactar when required for maintemnce are
disrupthe o rautine  plant operation,  Additionally,

COSES,;

1 fGme dttarses) Fluriomges, and Pliyples

i Masslpet oy e il

membranes  jmmersed  in the bloreactor  make
opumizztion of the blological and the filtration processes
difficult.

ECCfluld  meinbiane  systern gets  around  the
disadvantages of the Winmersed membranes by employing
external membrane fltration (eMBR). The configuration
reduces or eliminates many of the lmmersad membrane
compromises. No special pre-treaunent Is required, the
biological treatment can be optimized for biclogicl
nuttient removal (and include chemical precipitation if
desired), and the membrane energy input is kept low by
the membranes design and by the fact that the TS5 of the
effluent from the USEF™ sludge blankec fileer is already
less than 10 mg/). The resule 15 @ membrane guality effluent,
including  glardis  and Cr'rptmporldlum removal  and
wrbidity reduction o G0 NTU, with  sgnlficanty
improved reliability, flexibility and simplicity of uperation,

and reduced capital and operating costs,
Es: Lus ruJ ||m-r1l::m¢ (lirmtcn eyt [sMRR

! !!IE ")

HNHN

I"

3.5 U¥ Disinfection

Gravity flow, open chanpel type system Installed within
concrate channals
s provided. The
system consisrs of
two duty and Lwe
standby, UY lamp
modules  banks,
installed  wichin

rwo concrete
channels

Concubs channal liatalied LY dislifsczion
3.6 Air Management

5 Seealtaches) LSOF-#MAR aspriiion

== b i e s L Eani
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Air s required for the biclogy In the fine bubble seratian
diffusers, for RAS airlifc pumps. in the equalization tank
coarse hubble diffusers and in the sludge holding tnks for
sludge post-stabilization.

Air to the biology 5 supplied by positve displacement
blowers provided with varable frequency drives (VFD)
and controlled by continuous dissolved oxyzen monltors
within the asration tanks. Three air blowers are provided
for the | MGD pilant, two duty each serving 0.5 MGD
module, and ene common standby, Switching to standby
blower requires oparator's manual intervention.

Alr for RAS zirlift pumps and w the equalization and
sludge holding tanks [z provided by independent blowers.
3.7  Waste Siudge Management

Since the age of activated sludge in the bioreactors is:in
exerss of 25 days; less excess sludge |5 penerated, it is
stabllized and it dewatering  characterlstics significantly
Imprave. The bioréactors are pmvldcd with sludge pre-
thickeners located In the aeration
compartments, which  pre-thicken
the sludge to opprox  15-2.5%
Contralied by timers the pre-
thickened waste sludge [WAS) is
periodically pumped into the sludge
transfer tanle.

Wzt slugpe pra-Liockenee

From the sludge transfer wnk, sludge & transferrad o
shudge post-treatment  which may. consist of sludge
processing to Class A osolids, cenrrifuge dewntering, ar
ather
3.8 Electrical, Instrumentation and Controls
The plane s provided wich SCADA systems, which
maniter equipment. running status and receive data from
transmitting instruments, Typically, the entire process and
operation control and alarm system consists of the
fellowing:

Level switrhes
Motor ovarload

Integrated Haadworks

Level monitar
Level switch
pk monitor

Equalization Tank

ECOf 51 lurri Tree, sy sl Lerm

Temperature monitor
Motor averioad
Hour metey

EQ Tank Pumps

Leak detector
Tlmesr
Motor over|osd
Leak detector
Matar overload
Leale datactor
Matar overload

EQ Tank Mixers
Anoxic Mixers

RAS Pumps ¢/wVFD

Leal detmctor
Aeration Tank DO monitor
Microfllters Level switchies
Mud Pump Level switch
Membrane Filration Auto-conwral  and  report
system
UV Disinfection Intensity monitor
Tempelature monitor
Elapsed time meter
Pre-thickener Pumps Mator Overload
24 hour timer
Air Blowers c/'wVFD Pressure Indicator
Pressure Reliel Valve
Pressure Switch
Motor Overload
Hour Meter
Sludge Transfer Pump Motor Overload
Hour Metar
Malstura detector
Leak detector
Emergency Power Genset
Effluent Flowmetars
MCC
4. PranT O & M ConsipERATIONS
4.1 Reduced Operating Requirements

The entive system is-comprised of simple, well proven and
tried equipment, systems and modules.

Unlike with immersed membranes; the USBF process does
het require "special nhedds” ultra-ine screening. The
proposed ‘combi’ style  pritreatiment ds totally  zelf-
conmined, fully enclosed headwurks system with low

Tagn bl 7
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maintenance, optimal throughput and simple, reliable
operation.

Equalization tanks together with the USBF inherent
hydraulic flexibility accommodate flow variations in a self-
regulating manner.

The bigreactors including the sludge blanket filters conin
very limited amount of rotating equipment, and that which
they do are removable and serviceable ‘on the go'.

The USBF sludge blariket filters on their own produce
effluent having TSS of less than 10 my/l

Crum microscreen filters (If used for posc-biology
flleration) are fully automatic, simple, reliable and well
proven dovices requiring minimal operators’ attentiol, The
one factor that significantly contributes to operdting
ymplicity and reduces operating and malhtenance heeds
and costs, Is the all gravity procese flaw. Pumped once
fram the equalization tank Inth the bisreactors, the entire
flow through the process (biclogy, filtration and LIV
disinfection) is by gravity.

External mambrane Mteation (iF used for post fiteacion) s
safe, easy and dry There 3 no expoesire ta chemicals and
dudge, and no cranes are required. The compact design,
minimal amount  of moving  parts,  modularity. of
construction, hgh membrane Aux rate, reduced power
consumption, low louling and ease of maintenance result
in decreased operating and maintenance costs.

The efficiency of the channel type UY disinfectian is aided
by the reduced effluent suspended solids count, which afso
reduces the UY lamp cleaning requirements.

42  Reduced Power Consumption

Electric powet consummption including operation of all
aquipment of the headworks, the blological treatment.
filtration and UV disinfection 1s” calculated to be
approximately 2,600 kKWWhiday, ar 850 kWhifoot-acre,

4.1 Pre-Thickened Waste Activated Sludge

At full design load (| MGD, 220 mg/l BOD and TSS), the
waste sludge generation is caleulated to be approximacely
1,000 Ib/day, The shudge will be pre-thickened In the sludge
pre-thickeners and in the sludge transfer tank to above 2%
d.s. The generated sludge volume at full design loading and

at 2% dis. ls estimated to be B00 cuft/day or 6,000 gpd.

44  Chemicals
Other than metal salts (aluminum sulfate for example)
used for phosphorus precipitation, and cleaning chemiicals
for UY lamps and extermal membranes, no chemicals are
used in the process.

4.5 SCADA Control

The plant 1s. provided with n SCADA
system which monitors and controls
the plant operation, and transmics

data and information o remoe
locations.
5. Buocer anb Costs ConsineraTIoNs

Based on experience and subject to qualifications: below,
the prefiminary 'Order of Magnitude’ cost estimate for a
complets 1 MGD ‘green fleld phint  installation s
summarized in the table balow,

(1} Includes  excavation,
drainage etc

(2) Includes MCC and control room, lab, process
and air blowar rocams

(3) All camponent cost estimates are ‘supply and
install” estimates

undergraund  piplng,

(4) Alterrate  equipment  and  component
selection may affect prices and costs
estimates

(31 Equdvalant Dwiliieg Uit (EDU) @ ot meriure whess are
urit i equivalent. 1o wastownter efffusnt from ome residence
[ EDOU =350 gallens per dry)

ECTHulG Eil‘llhl‘n: IFi:._www.acuﬂuid.cum
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CASE STUDY

When the City of Lake Alfred decided to upgrade their existing | MGD wrickling filters wastewater treatment
plant, they looked at a number of technologies and after an evaluation decided on the USBF process.

As pare of the upgrade, the plant was provided with a new Fantana Integrated Headworks, wiich screens the
influent, washes and dewaters the screenings, removes sand and grit, and deposits washed screenings and griv into
separate bins. From the headweorks, Lhe screened influent flows to equalization tank (which is a reconditioned old
trickling filters tank - trickling filters removed).

S

From the equalization tank, the influent is pumperd into bioresctor modules. The influent first enters the anoxic
mnks (above mght in the forafront) and with the slide gate open; it passes into the ceraton tanks. The sall warer
in the pictures above and below is the treated effluent surface of the USBF siudge blanket filcer, within which
fluidized bed fileration (upflow sludge blanket filcration) takes place. The water is crystal clear 2s can be seen in the
picturas below,

The above right picture shows ralsed sludge filtar blanket approx 8410 inches below clear water surface {the
sludge blanket level was intentionally ralsed by prelonged mfluent pumping).

Lake Alred WWTP, Florjda — 507 Fage  of 2
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LAKE ALFRED WWTP, LAKE ALFRED, FL

CASE STUDY

Filtered clean effiuent at the top of the sludge blanket fiierr overiows s a v-notch overflow trough locaces
under the walkway. There are no moving mechanical parts within the siudge blanket filter/clarifier or the overflow
troughs.

From the overfiow trough the treated effluent flows by gravity
into the Fontina drum microscreen filters. Picture on the right
shows filtered effluent in the backwash well of the rcrofilter
(the microfilter uses filtered effluent behind the filter for its
automatic backwash).

From the effluent storage tank below the microfilters, the treated, filtered effluent is pumped to the existing
chlorinatian.

1" A R— - (T (—

. BDEE | T‘-’h‘i Bob | TSEL i NITR*‘[TE | The plant retrofit and upgrade was completed and

e g | my mgit | mgd i Trig 3 . ) |
—-kina ta1 | 192 T Y Y the plint T.Lute-n:] up in May 2{}[)7..;5.5 |||u$[-.1téif! by
Ti-dun-08 | | 4m | 285 | 373 the analysis of samples tken during the month of
[B-un-08 | 218 | 368 508 20 375 July 2008, che plant is exceeding its design
S L LE ’ - — - = arameters of <10 mg/l for BOD, TS5 and Nitrate
Average | 200 | 279 508 | 33 | 37n  kpSa v 4 , te.

WL COKE 0

_— e ——
THE CiT1 OF LAKE ALFRED
A )

-

- - -0 - v
TEATHENT FRCILITY

Lukg Afficd WWTP. Flarida — 10-08 Page 2l 2
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PROCESS SUMMARY

THE PROCESS

Operation of a USBF™ plant Is simple and sef-regulating. Wastewater enters the anoxlc compartment of the
hloreactor wheve |t mixes with aegivared sludge recyeled from the bottam of the sludge blanket flter, Agitated
and moved. in a plug flow manner, the mixed liquar flows Into the
hioreactor's asrobic comparement. After asration, a stream of the
mixed liguor entars the bottom of che sludge Blanket filter where
- . the eludge floce snd water are .uep.arnn:'i by upfiow sludge blanket

i Tl WU filtratian, After separation, fltered effluent overflows Into a

1A Py \l . collecton trough and is discharged from the systam. To complers
frempil the intarnal gravity clirculation loop, activated sludge collecting at
) T Rmme G the bottom of the sludge blanket filter s recyclad pack into the

Rl L

USEF " EOREACTIR Dloreactor anoxic comgartment

THREE FEATURES THAT INCREASE EFFICIENCY AND REDUCE COSTS

Sludge Blanket Filter

The upflow siudge bipnkep flter inoreduces 3 substantinliy higher specific rate of teparptan than other commanty used separation
i-:'F"1r\|r'||ri': Linflee eonventional chariber= nllluent erters ar the boriorm ape s I||'|W.'H'I|'-' Ac rlip crpig sectinmal 3rea incpeases flie
ufflow volociny decrenies untll the acdvated sludge flocs boeame satiomary dnd this lorm a fltering medin for actvated suidge flewding
chrough: High filerasion eficiency iz achieved and gven parocies with setding velocitier oo low 1o be remeyved by sording alone are. hltered
<l

High Sludge Concentration
Most traditdanal plip:'r:. @paTate at laww ar madlim n|li|r;q_1: concehrations. tyflk .'|'-y 5080 - 3.500 1§|-‘| LISBF™ pracess oy condteit aoperatics
st higher sludge concentrations., gepically 4,000 — 6,003 mgll rasulting [n fonger sludge ago und ncresued biodogicd dfidency,

All Processes Integrated into One Bioreactar

Mol consentans l‘l'.‘Chl"lr.'lllE'HI‘.‘l. CRITY OUE proesied of mitrrledtiomn, dempntfication, clavificuissn and HurlH(- srabillEatien i & aumber ol
dedicated vesenls, By contrass LISEF™ procea incorporites these mocesses inside o compact bloreactor, reducing equipment skze and
liend handiing reqiitremen,

lake A, Fl, | MG2 (5000 o'} WWTF (Faor 0285 MO0 modulugd, Tridkdling Ko plane reorefi

Taid B yateumns . - 9 L] Frommis Ay IT-!I Fagn
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BENEFITS

High Treatment Efficiency Including Biological Mutrient Removal (BNR)
The WUSBF™ process featurcs an Internal ancsic comparmmient for biclogical reduction of nitrogon and phosphorus by nitrification,
deniriflication and luxury upislia' processes respocively.

Alkalinity Recovery & Filamentous Bacteria Control
The Integral denirification provess fadlitates partipl recovery ol allaliviiy durng nitrBoaten. As well, the anusic selector [ sed te cantrol
Mamentous bactaria growth within the system

Mo Primary Clarification
LSBT ™ process does nel require privnary clarification prior to biological treatment. & propar soreoning faciity and for larger plants, gric
ramcal sysem leall that & reguired upatrearn af ths bioreactors.

Hydraulic Flexibility

The dludge blanket Bltar prium ar eovie shape not only allows other treativent processes to take place sround It but it slso facilicatos
superiar hydraulic Maxbility, The procoss eadly sccomimodates high peak flows and -

fiaw ewings 0 @ soll-regulating mamier; the higher thie llew, the higher the shudge
blamliet rises pnd the rger the llootion wres becomes

Moduiar and Flexible Design
Modularity & design allows awners o etage. plant dovefopment Gl eniuros that
plants cun be quickly expanded o and whon grewth demands.

Reduced Operating and Maintenance Requirements :

R - [Tepape o - —_ o " Fkhibi i il (g gelait il B Pmibs S0 Boorr T svl
The compaes ?ulgf.. miniral amouns of meving parts and selle regulating bydraup MR s e Ay eusimire. o
cantribruting to lower dntibcala) e o BO0A

DRCratng ;|r||:| ITAINGERINCS CoSER

Reduced 5ite Requirements

LISBFT™ srpesas Incorparsted nifrificsdan, demjuiffcaten, clrificadan and slutdge
skbilignton into & compact bioreactor which roduces cquipment size and liguid
handling requiremendts and ultmotely leads o s smaller plant foatprint.

Mo Odor

Asrobie conditlons thraughieut the blarsactor and caended eludge ago aiminaza oF

dramatizilly reducs odor, USBF™ plant can be located withls popubited press

without odar concerns; 20wl X007 CPDR LIEET YWV Sail i o estlilmmsia]

anp R B o g e e eSO
Ul jpf il

Improved Sludge Characteristics |
Leow microbia! loading (extonded sludge age of 25-35 days) producas |eis oicest thedge. which it aercbically wmbiized, and which i
charneteried by Improved structure snd better dewataring capablity.

APPLICATIONS

Municipal and Domestic Wastewater
Literally thausands of site consericred and packaged LISEF ™ eropoment plants serving moumicipalites. comrmanitios, subslivisions, skt rosars,
whapiping cemtors, summer resorm foll courses, hotels, restaummnt eec gre in apernkon woridwids,

YYater Reclamation

The USEF prociss alone ls capable of remeving BOD, and T35 1o Tess than |8 mg! withaik pest-fisanen, Towl Mitrogan roduction ta loss
than 10 mgll and Total Phosphorus reimavil to about 2.5 mgl. (The toducton of total phasgharis to less than 2,5 mygfl requires adedit o)
chemica procipitaton), This high efficiency of the continuous flow LISBF™ precess paves the way 1o ecenomical ‘cortary’ poss-traatsnent
Lising the USBF™ process followed by membrane. sand or mlcroscreen filraslon, end UV disinfection, ECOfidd desijpes, bellds and
Gporates treatment plants prodeclng Class A (or Title 224 or reclaiined water quality ellluent ot econoniical caplal and aperating cosm.

Existing Plant Retrafies

The sallzontaired nature of the imerral crzulation leoep and stryctural independenc of the dhidge bankies fitser Insare make ic possiblie
that virgnlly any @nle can bo converted to a wastowater wrestent plant. Many ddeting ABC's, sbdarion “ditches and othior plero have
bean rotrafictad with USBF ™ flitars 1o incrense treatment cfficiency andfor plant apacity.

Industrial Wastewater

Muny plants rreating high sorenpgeh Industiin wasiewater Including food processing plants. sfaughrerhouses and rendering plants, dairy planes
nnd pulprmilie have boen dexigned and are in mwccessful aperanion waorlmwide
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Upflow Sludge Blanket Filtration (USBF")
AR

External Membrane System (eMBR)

In recent years, membrane filtration has been widely adopred by the wastewater reatment intustry
predominantly using immersed hollow fiber or panel membranes. The immersed membranes
however, come with significant compromises involving costs, simplicity, flexibility, and more. Costly,
‘special requirement influent fine screening’ needs to be provided, and steps such as lifting and
removing the membranes out of the bioreactor when required for maintenance are disruptive to
routine plant operation. Additionally, membranes immersed in the bioreactor make optimization of
the biological and the filtration processes difficult

ECOfluid membrane system, which consists of an lUpflow Sludge Blanket Filtration bioreacror
followed by extarnal membranes, builds on the treatment effidency of the USBF™ process and
utilizes external membranes for final pelishing filtration. The configuration reduces ar eliminates many
of the immersed membrane compromises. Ne special pre-treatment s required, the biological
treatment can be optimized for biological nutrient removal (and include chemical precipitation if
desired), and the membrane energy input is kept low by the membranes design and by the fact that
the TSS of effluent fram the USBF™ sludge blanket filter is already less than 10 mg/l. The resulr Is 2
membrane quality effiuent, including giardia and cryptosporidium removal and turbidity reduction to
0.1 NTU, with significantly improved reliability. flexibility and simplicity of operation, and reduced
capital and operating costs.

REJECTS

= o |
HSTEHATER =
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} . PROCUCT (DR TO L)
|

[ 1 '_I-*-
- ﬂ“ﬂ.';img
TT

AE AEROBIC COMPASTMENT

AN ARCES COMPARTMENT

£8F SLUDGE BLAMKET FILTER

Ay ACTIVATED SLUCGE RECYCLE
FT  FEED TANK

FT  PROGUCT TAMK

WU DIENFECTION

BoD <&l
T « 40 moh
| TUREITHTY « 0.1 NTU

BRINGING IT TOGETHER

The syster brings together the best of the biclogical and the membrane processes. The advantages of the
ECOMuid membrane system are:

No “Special Needs” Fine Screening

The external membranes do not requlre "spackl needs™ ulrra-fine screening typleally required far immersed membrines,

No Primary Ciarification
The USBF™ process does nat requlre primary elarification,

Optimized Biological Processes Including Biological Nutrient Removal (BNR), Alkalinity
Recovery & Filamentous Bacteria Control

The single sludge denitrification process facllicates cotal nitrogen reduction and partial recovery 'of alkalinity last during
nicriffcation. Totl phospherus 158 reduced by ‘luxury uptake’ process, and ‘the anoxic selsctor’ contrals fllamentous
bactaria growth.

BECHkb Srvrmimn s, 404 b8 24844, infoiffiocofubl.com. seesarnfuld.com LI E-Littre-Yh1 Manlivesm Spvme [O8-] P §
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High Membrane Flux Rate and Reduced Fouling
The lew mesmbirane fead solids concenmation (=10 ma/l) enables high i mares and reduced membrane fouling.

Muiti-Barrier Two Stage Filtration
Twa step filraton - upflow dudge blanker fluidized bed fitratian followed by membrane fleatan for greater relmbility

Easy and Economical Membrane Cleaning and Maintenance
The extaraal membrane malnrenance is gife, eaty and dry. There Is no exposure to chemicals and tludge and no cranes
are required.

Modular and Flexible Design
The modubir hatre of the USEF™ process and the external membrane systems ensures that plants can be resdily
expanded In response o growth in demand.

Reduced Operating and Maintenance Requirements
The compact design, minimal amount of moving parts; medularity of conaouction, high membrane flux rate; slgnificantly
reduced power comsumption, low fouling and ease of rmantenance result n decreased operating and malntenance costs.

Mo Odor
Agrabic congions throughout the pracess and extended sludge age eliminate or diamatleslly réduce odar. The plants
can be located within popufated arent withotit odor concerne

Improved Sludge Characteristics
Low microblal leading [extended cludge age of 25-15 doys) produres less waste sludge. which ls aeroblcally smbillzed, and
which is characterized by improved strucoure and bectsr dewatsing capabiliey

ABOUT THE MEMBRANES

el Uitra-Fle®™ membranes models MU 01 o MU

-

24 are designed for Cross-Flow and Dead-End

Feed (cut-te-in) filtration. In dead-end filgration, one

F— end of the hallow fiber is closed ensuring that

[P the leed water permeates through the hollow
fibar using less pressure.

The hollow fiber outside diametar is 2 mm and it
is fabricated from hydrophilic madified PAN.

Each membrane cartridge Is 8" dia x 60"
long (200 mm dia x 1500 mm), its wotal surface
D area is 450 it (40 m®), and the operating

pressures are < 8 psig (55 kPa) and < |4 psig (97
lkPa) for respectivaly feed and backwash.

L LRI L oLd ML DR MU 2.8 MU 148

FOQHiE Syraterrs dng, 404 662-4544, faiPeonfeldoom, s eceiiuibom LIRS0 i Pl o Sgnvonn [TELE8Y e 3
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PLanT CompoNenTs anp Equirment LisT
the plant is composed of pre-treatment headweorks, two 0.5 MGD bioreactor modules, microfiltration or
membrane filtraton, and UY disinfection. Without limitation, the following equipment, components and parts

ig required:

integrated Heaaworiss i (i)

Ubjective: screen out debris; remove sand and grig; convey, wash and press screenings.
Design Considerations: Ihe system is a compact Integrated system provided with 2 coarse bat

screen by-pass of the fine mechanical screen to equalizarion tank should it
need to be Llaken out uf service for inaintenance.

Make: TBA

Sereen Openings: e

Capacity: [,500 gpm pealk flow

Material Stamnless steel / plastic {amelfas
Drives: v2 Hp, 115/1/60 sereen motor

v Hp, V1571760 sereen brushes motor
3 Hp, 46U/ 3/bU screenings screw
3 Hp, 460/ 3/60 sand screws (£ of)
Alternative: Number of other integrated systems are avadable and can be substicuted

tqualization Tankk EQT (1)

Cibjective: Provide containment for screened influent before pumping to the biology
Capacity: 50,000 gallons
Material: Concrete

Equaiization Tank Pumps EQFP (4) (2 for each 0.5 MGL moduie)

Objective: Pump the contents of the equalization tanlc into the anoxic tanks of the
bioreactors.

Tvpe: Submerstile, non-clog

Make: ABS, Meyers, Goulas, Flygt or equal

Capacity: B20 usgpm (@ 25 1w [DH

Material: Cast iron tedy and impeiler

Dirive: 10 Hp. 460/ 3/60

Agcessories: Base elbow cfw carrier and guide rails

Egqualization Tank Mixer ETM (2)

Objective: Mix incaming raw sewage

Diesign Considerations: ke mixers are provided with thermal and seal leak sensors.
Vandor/Make: ABS, KSB.ITT Flygt or equal

Marterial: stainless steel propeiler and shroud, cast iron body

Dirrec: 0 Hp, 460/3/60

Accessories: Guide bars, lifting chain

Fine Bubble Giffusers {Lot}

Objective: Provide for adequate mixing and oxygem tansfer in the aeration
compartments of the bloreactors.

Make: High efficiency sock type or dise diffusers

Mareral: EFCIM fiexible membrane, PYC headers and drops

BTN Syatams Tne, wawascoflid. oot Fage
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Anoxic Mixer AM {4)

Ubjective: Mix incoming raw sewage and recycled mixed liquor.

Design Considerations; he mixers are provided with therimal and seal leak sensors,
Vendor/ivake: ABS, KSB. 1T Flygt or equal

Material: Stainiess steei propeller and shroud, cast iron body

Urive: 10 Hp, 46013760

Accessories: Lzuide bars, liftng ¢hain

Sludpe Bianket Filter SBE (B)

Uibjective: Frovide conditions for mixed liquor flocculated sludge and  efiluent
separation,
Lesign Consigerations; ihe fiiters accommodate high peak flows and flow swings in a seif-regulating

manner - the higher the iiow, the higher the sludge flocs nse and the larger
the filtration area becomes.
ihe filters are provided with adjustable efiluant weir troughs and surface
skimmer systems, Clartiler skimmings are transferred to studge transfer tank
S 13" wide x 12 highx 42" long
Material: ne sludge blanket filters are fabricated from steel with all steel surtaces
factory sandblasted to 35PC 10U and pairted with two coats of polyamide
epoxy palnt to |2 mils LFT.

Sludge Pre-inickeners 3P| and Pumps SFTF (8)

Ubjective; Fre-thicken sludge to 1.5-2.5% d.s. content.
resign Consiaeranion: Fre-thickener is 2 large diameter plpe provided with sludge entry/exit

openings. >iudge enters at the top and settles to the bottom from where it is
periodically drawn outr to the sludge transfer tank. The amount of excess
sludge depends on the plant organic lcading and the pump timer will have to
pe accordingly adjusted from time to time.

ype submersible, non-clog
Material: Cast iron pody and impeller
Drive: 3 Hp. 460/3/60
Accessories: Base elbow c/w carrier and guide rais

Microscreen Filters MFB (4) - MICROFILTRATION QP TION ORLY

Objective: Frovide means for residual suspended sohds micrafiicration,

Liesign Considerations: Micrefilter 15 a2 self-contained unit ¢/'w mud and backwash pumps. Provided
with dual air bubble level probes its operation is fully automatic.

Make: Fontana or equal

Material: Stainless stesi body and filter media

Filtar Media: 20 microns, stainless steel

Capacity: 2,200 gpm

Dirive: | %2 hp, 460/3/60

Accessories: Backwash pump — | 2 Hp, 460/3/60

Mud pump - | Hp, 460/3/60, ¢/w a tloat switch

External Membrane Filters (eMBR) (5) - MEMBRANE FILTRATION OPTION ONLY

Cibjective: Provide means for residual suspended solide flleraton.

Dresign Consideratlons: Exrernal membrane fiicers are self-contained umr ciw backwash pumps and
air blowers. Frovided with dual arr bubble level probes rheir operasion is fully
aulomatic,

FCOM Syarapis i, veweweescallnd con Ny

e 20l
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Make: TBA

Filter Media: 0.1 microns

Capacity: 1,300 gpm

Accessories: Backwash pump ~ 3 Hp, 460/3/60

Air blower — | Hp, 460/3/60
Baclowash tank

Feed tank
UJY trisinfection {2)
Cbjective: Effiuent disinfection to less than 2.2 MFN/ 100 mi {fecal coliform)
Lesign Considerations: Qpen channel type system instalied within concrete channels is provided, ihe

system consists of two UV lamp module banks installed in series within each
of the two concrete channels.

Capacity: 1,300 gpm

Fecal Coliforn. 2.2/ 100 ml

Accessories: UV intensity monitor, elapsed time meter, ground fault interrupter, cleaning
raci

Air Blower AB | {3 —Two duty and one standby)

Objective: Provide air for fine bubble aeravon,

Uesign Consideraton: inree biowers are provided each capable of serving 0.5 MGL tioreactor.
Iwo blowers are duty blowers the third is a commen standby,

Make: Dresser Roots, or equal

Lapacity: LA SUFM @ /.0 psig

Material: All iron

Drive: 50U Hp, 46l 360

Accessories; Filter/Silencer and Discharge Silencer, Pressure Relief Vaive, Belt Uvive and
guard, Fressure and temperature gauges, Vrl) drive controlied by DU
imonitor

Air Blower A 1 {2 - two duty and one standby)
Objective: Provide air for RAS airlift pumps, coarse bupble aeration in the equaiization
basin and sludge acrobic digesters.

Sludoe fransfer lankk STFS (1)

Objecrive: Provide conrainment for waste sludge 2ad uriier skimmings butere transier
to sludige post treatment

Lapacity: 50,000 gallons

Material: Concrete

siudpe Transfer Pump STF (1)
Objective: Pump the contents of the sludge transfer pump station co the sludge post
Lreatiment

Alum Storage and Dosing System ADS (1)
Cibjective: Meter alum into the anoxic compartments of the bioreactors

IO Systoams Ing, wwna ool i com Page



Decentralized VWastewater Treatment

With the technological advances of small plant perfor-
mance and reliability, decentralized plants and water
re-use have now become eminently feasible and eco-
nomically and environmentally advantageous. Smaller
local treatment plants in place of a large central facility
allow for a significant reduction of overall capital cost,
phased construction and the possibility of local water
re-use in dual plumbing or for irrigatian and other
non-potable uses.

Traditional centralized solutions requira costly collec- Ne Odor, No Naoise, Out of Sight-
tion infrastructure which often represents a major Twe Decentralized Treazment Facllities
portion of the total capital cost. Moreover, the cen-
tralized system does not readily accommodate the
treated effluent reuse

ECOfluid's Upflow Sludge Blankert Filtration (USBF™)
process is an innovative technology that is highly
suitable for decentralized treatment applications.
Economical and easy to operate its features include
high secondary treatment efficiency, biological nutrient
removal (BNR), self-regulating hydraulics and very
importantly NO ODCR. The USBF™ process,
followed by sand or membrane filtration and disinfec- @
tion produces high quality re-usable water at eco-
nomical capital and operating costs.

Giving Water New Life
ECOfluid Residential | Industrial | Commercial
$YSTEMS | NC Municipal | Decentralized

P (B04) 6674544 | E infa@ecofluid.com | W www seafluld com

SULLIVAN

LISEF WASTEWATER
TREATMENT FLANT
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UPFLOW SLUDGE BLANKET FILTRATION (USBF)

NITROGEN REDUCTION MEMORANDUM

Mitragen s removed by nlerification and denicrification procesies. Nloifiction |y autetrophit and all USBF Integrated
bisreacrars deliver eamplete nierification of amimonia to nitrate provided thac certain minimum temperanirs is mainsned |
and allealinity is available. 7 Denitrificaton is hetarotrophic and requires carbon source. Processes uning “separate-sludge
denitrification"’ require that irbon i3 added. USBF teehndlogy “single-shudge denlorification” approach uset an anduganaus
earbon 1ource te mainain the denlerifers influent ts comblned with nitrified mixed fguar in the anoxle comparmment
praviding the warban source needes for denimification.

The condtions that afsct the precasn af denlerlfication are (not In the order of priatity):

s Volumes or HATs -« The required ‘biologen|' volums is divided ims anexie and oxide yolumes, The o of the two
varies depending on the degree of deritrification dewirmd The anesde welume or HRT must allow far DO exertian ancl
far tha provision of anoxle conditians reeded for farmentatian,

s Mieing of the Anoxle Volume - Goed mixing and roll of the snaxic comparement i3 inpormnt. Mixing should be ‘gentls’
£o a5 hot to break up the sludge flacs.

+ DO Congral - DO comral throtghout the biorsaceer is the miost impormnt fctar, The ‘plug’ flow of the mixed liquor in
the oxide compartment allows for manua| adjustment of jndividual aerstion diffeser sections. and the averall air fiow Is
typieally conrolled by & continuous DO manltor madulating the blawer APM wa varkble freguency drive (VFD). Ancic
camparument 2O b5 ‘controlled’ only indivestly by the oxide compartment GO adjustment and central, and by providing
sufficlpne comparmment valume (ise above),

= RAS Recyeln « Mixed llquor containing nitkite/nitrates 1s recyeled from the battom of the darifler o the anoxic
compartrrient whera the incoming BOD serves as the carbon source ar elsctron danor for the reduction af nitrate o
elemenml nieragen. The eficency of the ovesall nitregen rediction has beesn dotermined te be a funcelon of the RAS
flew mubeple (the higher the moitple the higher sfficiancy). Howsavar, the recyele has to be balsncad aginst ather
factars and based on experisnce 3 multiple of 2 1o 4 provides a 'mfety fastar for sypical domestic wastewarer while
moduaeing the negative effeces, BAS pumps are typleally alrlie pumps for gmaller plants, and low head (low Hp), axil
flow pumps provided with VFD drives for larger planes.

«  Tempsratre - Low temperstures ane dromatic changes in tempernture inhibit ar stop the process of denitrification

= Carbon - Ineoming wastewater iv the source of carbon, ' Carbon deficioncy is typically not an isme with moste municipal
af darmestic wirtewats)

Case STUDIES

The following LSBF plant operating duta have been recorded
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UrFLOW SLUDGE BLANKET FILTRATION (USBF)
PHOSPHORUS REDUCTION MEMORANDUM

Ohne of the behefichl festures of the USEF technology it mormsed sfficiency of phosphorus removal, This is due to the face
thiat = significant amaunt of the influent phospharus is redused by biological phaspharus upmlie.

The mechanics of blologleal phosphorus upmbe, lnown as "lucury uprake”, & due 1o exposure of acivared dudgs @
alternating sxide and anexic conditions, Under the conditions, the cells stora nore energy In the form of phosphorus than
needisd for thelr survival. IF strictly ootide conditions are malneined during subsequent clarffication, phosphorus will be
fetained by the cells and it will evencually be removed with excess sludge. WUnllke mest other methods of carification, the
upfiow sludge blankes fileation process maintains oxlde conditions in the fiter, mnd phesphorus reduction by biological
uptake toan low ar | mgl has bean achieved as demonstratad in the tables below.

The fallowing results wele recarded during the 2007 Annual Report fillng test pericd ae Kleking Horse Skl Resore. Golden,
BC:

March 15 March 22 | Murch 29 | April 2. | Apil® | Average
Toml Phospharts [mg) L 078 0.69 0.95 22 115

Motes: | Towl Phospherus reduction was entiealy by the blologicsl phasphorus uptake;, MO CHEMICALS WERE WSED,
3. 24 hour composite samplas were analyzed
Y. Ofricial lzb analynis avallable

For furthar phosphorus reductlon phospharus precipleant chemicals such as alumimon sulfate, ferraiis wifste o other salts
are used. i1 most domestlc wastewater phosphorus Is presant in three forms, orthophosphate, polyphasphite and arganic
phosphorus. Polyphasphate and erganle phosphorus cannor be readlly precipitated bur both are converred o
arthophosphate during blelogical treatment, which ean. Since the bulk ef phosphorus reduction |5 accemplished by blological
uptake; the sl polish desages af metal salt precipiant do noe significantly Inerease dlidgs praduction,

I simulmreous chomlcal precipletlon feeal sale: are deted e the ansxde compartment of the USBF bioreactar,
Cortinuous siudge Internal circifation and mixing ensure efficient pracipitcion, coagulation and floccufation withln the
biorezctar with an added benafit of mcreased efficiency of the LSBT carifler

The falleowing efuert Toml Phaspharus marameters were recarded ot a | MGD (4000 m'/d) USEF felllty during seven
mont peclod fram [une ta December 2002, The faciiity was provided with alumlnum suffars (alum) desing system. Durirg
the porigd dual 24-hour compaosite samples were embon apd amlyzed and only the higher results wire recarded The
following bre menthly averages of the dally compatica sample analysis.

2002 Junim July | August | Sepr. Oct Mov. | Dec | Avarage
Tl
Phosphorus | 04 05 0.1 03 04 1.5 i3 04

Motes! | TP design paramoter was | O mgll

2. The facilicy Has not been provited with any post<biology (rand past LISBF} Mleration

3, Since che hulk of the tetal phosphorus reduction was by biologleal uptake, the alum cansumprion ond the ballast
aludge production were light

4, Two 24-liour camsposie samples ware aralyzed. Only the highee resiles wers recordad,

5. Officlal lab analydls availahle

6. With added past-blelegy (pose USBF) micrasereen filrasion, reductlon of Tatal Phasphiares to 0.1 0.25 my/l
ranga It belisved o ba eminently posiible

' Shurdge decant ramn Fam socg or dewararky to bloresooors B el b othe case dust b chentlodly treaoed o nokle el during milesees
prertacs wll sl flraglesn rmiliess

(EEbote| Ty i, 004 GA3-4% 00, plodiscathiiioes Plucmphiin i Weshiisiests B nsham -« 0% 06 Bags |l £




Arsnathar faility, Ishimder Resare in Fiorids, the following results were recordad in 2006:

20046 Jan Feb Mar Apr May Jun Jul Average
Total
Phespharus | Q.1 0.13 0.3 0.4 05 Q. 0.2 0.25

Motes;

|, TP design parameter was |.0 mglt

1. Inlander Resort faclliey s at 122000 GPD (45 m¥d) a relathaly small system with highty ienatng flow and vary

Fudimanmary control spstem only

3. The facllicy ls provided with past-biology (post USBF) microscraen flitratian

4. In the ariginul canflpurarisn farrie sulface was used for chamical precipitation, but @ wit replaced with alumisum

sulfita in the last faw years

5. Grab samples as mandated by Florids Department of Ervironmental Frotection were analyred and recorded

monthly
. Official lab analysiz avaitable

C=Eiothld

DOl bewnnm liv b0d b2 -a 54, iadersdeid com
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USBF" -

Membrane Filtration (USBF "mF)

In recent years, membrane filtration
has been widely adopted by the
wastewater treatment industry pre-
dominantly using immersed hollow
fiber or panel membranes. The
immersed membranes however, come
with significant compromises involv-
ing costs, simplicity, flexibility, and
more. Costly, 'special requirement
influent fine screening’ needs to be
provided, and steps such as lifting and
removing the membranes out of the
bioreactor when required for mainte-
nance are disruptive to routine plant
operation. Additionally, membranes
immersed in the bjoreactor make

optimization of the biological and the
fileration processes difficult

oA B

USBF v

merges efficient biological treatment
system with compact external membranes

No “Special Needs” Screening

Optimized Biology (inel. BNR)

Multi-barrier, two stage Filtration (USBF/MF)
High Membrane Flux Rate & Reduced Fouling
Clean-in-place (CIP)

Modular & Flexible Design

Mo Odor

Significantly Reduced Power Cost

The USBF ™mr system, which consists of a USBF™
bioreactor followed by external membranes, builds
on the treatment efficiency of the USBF™ process
and utilizes external membranes for final polishing
filtration. The configuration reduces or eliminates
many of the immersed membrane compromises.
No special pre-treatment is required, the biologi-
cal treatment can be optimized for biclogical
nutrient removal (and include chemical precipita-
tion if desired), and the membrane energy input is
kept low by the membranes design and by the fact
that the TSS of effluent from the USBF™ is already
less than 10 mg/l. The result is a membrane quality
effluent with significantly improved reliability, flex-
ibility and simplicity of operation, and reduced
capital and operating costs.

Packaged Wastewater Treatment
Technology Leadership of the Year Award

>

ECOfluid sysrems INC

info@ECORuid.com | www.ECOuid.com | Tel: (604) 662-4544

Giving Water New Life

Advanced Wastawarer Treatment (incl, Membrane Filtration) « Water Reuse
Residential | Induserizl | Commarcial | Municipal | Decencralized
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ECOFLUID AWARDS & ACCOLADES

e 2007 — Awarded one of Canada’s Top Ten Cleantech Companies

;\L"lb

e 2006 — Received Frost & Sullivan Award for Technology Leadership

FROOSTT & s LY AN

e 2006 — Received the Technology Merit Award from Environmental Business
Journai

ENVIRONMENTAL BUSINESS JOURNAL®

Fri g1 o mmrmbinen fur 0 (Luiptoy dmodicoh'p

e 2002 — University of California, Davis — USBF™ technology was the highest
ranked biological treatment system out of almost seventy technologies
reviewed

“State of the art... an important environmental process

revolution.”

Lawrence K. Wang, PhD, PE, DEE, CO on the Upflow SludgeBlanket Filtration process

United Nations industrial Development Organization {UNIDO)
Chief Editor, Humana Press, Albany, Nj
New York City Water Facilities Manager
City of Albany, NJ, Water Dept.

ECOT Systoms Inc, 809 G55 AL T4, MG EEr R Loy ot EeaT i i TROF Awards B ACCalgos (78] Pago |
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BENEFITS

High Treatment Efficiency Including Biological Nutrient Removal (BNR)
The USBF™ procoss features an intermal anoxic compartment for biological reduction of nitrogen and phosphorus by nitrification,
denitrification and 'luxury uptake' processes respectively.

Alkalinity Recavery & Filamentous Bacteria Control
The integral denitrlfication process facilitates partial recovery of alkalinlty during nitrification. As well, the anoxic selector is used to controb
flamentous bacteria growth within the system,

No Primary Clarification
USBF™ process does not require primary darification prior to biological treatment. A proper screening facility and for larger plants, gric
removal system is all that is required upstream of the bioreactors.

Hydraulic Flexibility
The sludge blanket filter prism or cone shape not only allows other treatment processes to mke place around It but it also facilitates
superior hydraulic flexibility. The process easlly accommodates high peak flows and
flow swings in a self-regulating manner; the higher the {low, the higher the sludge
blanket rises and the larger the flitration area becomes.

Modular and Flexible Design
Modularity of design allows owners 1o stage plant development and ensures that
plants can be quickly expanded if and when growth demands.

Reduced Operating and Maintenance Requirements

i i - Modulir sxpansion of tha plant at Sun Peaks Sk Resort. Two osigina
The compact design, minimal amount of moving parts and sclf- regulatng hydrau Nibrsbonsr idson (OH] il | 99 Spiienatan b fun- | [
contributing to lower addnional medulen in 2005

operating and maintenance costs.

Reduced Site Requirements

USBF™ process incorporates nitrification, denitrfication, clarification and sludge
stabtilzatlon Into a compact bioreactor which reduces cquipment size and liquid
handling requirements and ultimately leads to 2 smalicr plant footprint.

No Odor

Acrobic conditions throughout the bioreactor and extended sludge age eliminate or
dramatically reduce odor. USBF™ plants can be located within populated areas

without odor concerns. 100 mifa [BOO00 GPD) USEF WWWTF built in 4 reskduntiu
subdivislon betvoen housing atresting s the nen-adares nawra of

tha proces

Improved Sludge Characterlstics
Low microbial loading {extended sludge age of 25-35 days) produces less excess sludge, which is acrobically stabilized, and which is
characterized by improved structure and better dewatering capability.

APPLICATIONS

Municipal and Domestic Wastewater
Literally thousands of site constructed and packaged USBF™ treatment plants serving muricipalities, communitios, subdivisions. ski resorts,
shopping centers, summer resorts, golf courses, hotels, restaurants cte. are in operation worldwide.

Water Reclamation

The USBF process alone is capable of removing BODs and TSS 1o less than 10 mg/l without post-filtration, Total Nitrogen reduction to less
than 10 mg/l and Total Phosphorus removai to about 2.5 mg/l. {The reduction of rotal phosphorus to less than 2.5 mg/l requires additonal
chemical precipitation). This high efficiency of the contlnuous flow USBF™ crocess paves the way to economical “tertiary’ post-treatment.
Using the USBF™ process followed by membrane, sand or microscreen flitration, and UV disinfection. ECOfluid designs, builds and
operates treatment plants producing Class A (or Title 22}, or reclaimed water quality effluent at economical capigl and operating costs.

Existing Plant Retrofits

The sclf-contained nature of the Internal clreulation loop and structural Independence of the sludge blanket fiiter inserc make it possible
that virwally any tank can be converted to a wastewater treatment plant Many existing RBC's, oxidation ditches and other plants have
been retrofltted with USBF™ fileers to increase treatment efficiency and/or plant capacity.

Industrial Wastewater
Many plants treating high strength Industrial wastewater including food processing plants, staughterhouses and rendering plants, dairy plants
and pulp mllls have been designed and are In successful operation worldwide.

ology M !;ﬂ:mmu ne, T03 4214040, 1Eua':r.n[‘.l|m|.-cm warmased hikl.cam U5BF Procoss Summary a0




C==EC0Huld

UPFLOW SLUDGE BLANKET FILTRATION (USBF™)

PROCESS SUMMARY

THE PROCESS

Operation of a USBF™ plant is simple and self-regulating. VWastewater enters the anoxic compartment of the
bioreactor where it mixes with activated s!udge recycled from the bottom of the sludge blanket filter. Agitated
and moved in a plug flow manner, the mixed liquor flows into the
bioreactor's aerobic compartment. After aeration, a stream of the
mixed liquor enters the bottom of the siudge blanket filter where

|+ o * tes | the stludge floes and water are separated by upflow sludge blanket
i it S L | filoration. After separation, filtered effluent overflows into a

Carmpaarianl GGERANE

AN i * A collection trough and is discharged from the system. To complete
Pirmy i . the internal gravity circulation foop, activated sludge collecting at
R v D the bottom of the sludge blanket filter is recycled back into the

USEF " BIORSACTOR bioreactor anoxic compartment.

Samnya

-

THREE FEATURES THAT INCREASE EFFICIENCY AND REDUCE COSTS

Sludge Blanket Filter

The upflow sludge blanicet filter introduces a substandally higher speciflc rate of separation than other commonly used separation
technlques. Unlike conventional clarifiers, influent enters at the bottom and flows upwards. As the cross sectional area increases, the
upllew velocity decreases uritil the activated sludge flocs become stationary and thus form a filtering media for activated sludge flowing
through. High filtration cfficiency is achleved and even particics with settling velocitics too low to be removed by settling alone arc filtered
out.

High Siudge Concentration
Most traditional plants operare ar low or maedium sludge concentrations. typically 2,500 — 3,500 mgil. UISBF™ procnrss hy contrast oporates
at higher sludge concentrarions. typically 4.000 — 6,000 mg/l rosulung in Jonger sludge age and increased biglogical efficicncy.

Ail Processes Integrated into One Bioreactor

Most conventional technologtes carry out processes of nitrification, denitrification, clariflcation and sludge stabilization in a number of
dedlcated vessels. By contrast, USBF™ process Incorporates these processes Inside a compact bioreactor, reducing equipment size and
liquid handling requirements.

Lake Altred, Fi, | MGD (4,000 m-id) WW TP (rour 0.25 MGD madules) Trickling tleer plant rarratic,

a1y P T 0 T =T T I e T T VS F Proeass nmmary (000 Fagl |



USBF" - Membrane Filtration (USBF"eMgR)

In recent years, membrane fileration
has been widely adopted by the
wastewater treatment industry pre-
dominantly using immersed hollow
fiber or panel membranes. The
immersed membranes however, come
with significant compromises involv-
ing costs, simplicity, flexibility, and
more. Costly, ‘special requiremenc
influent fine sereening’ needs to be
provided, and steps such as lifting and
removing the membranes out of the
bloreactor when required for mainte-
nance are disruptive to routine plant
operation. Additionally, membranes
immersed in the bioreactor make
optimization of the biological and the
filtration processes difficult

USBF “emsr

merges efficient biological treatment
system with compact external membranes

No "Special Needs” Screening

Optimized Bialogy (incl. BNR)

Multi-barrier, two stage Filtration (USBF/eMBR)
High Membrane Flux Rate & Reduced Fouling
(lean-in-place (CIP)

Modular & Flexible Design

No Odor

Significantly Reduced Power Cost

Advanced Wastewater Treatment (incl. Membrans Filiration) = YWarer Rouse

The USBF™emer system, which consists of a USBF
™ bioreactor followed by external membranes,
builds on the treatment efficiency of the USBF™
process and utilizes external membranes for final
polishing filtration. The configuration reduces or
eliminates many of the immersed membrane com-
promises. No special pre-treatment is required,
the biological treatment can be optimized for bio-
logical nutrient removal (and include chemical pre-
cipitation if desired), and the membrane energy
input is kept low by the membranes design and by
the fact that the TSS of effluent from the USBF™ is
already less than 10 mg/l. The result is a membrane
quality effluent with significantly improved reliabil
ity, flexibility and simplicity of operation, and
reduced capital and operating costs

FROST @ SULL

i VAN
Packaged Wastewater Treatment
Technology Leadership of the Year Award

ECOfluid sysrems 1nc¢

>

Grvimg Wate New Lije

Residentinl | Induserial | Commmercial | Municipal | Decentralteed

infoRECCAuid.com | wwwECONuld.com | Tak (604) A67-4544



Decentralized Wastewater Treatment

With the technological advances of small plant perfor-
mance and reliability, decentralized plants and water
re-use have now become eminently feasible and eco-
nomically and environmentally advantageous. Smaller
local treatment plants in place of a large central facility
allow for a significant reduction of overall capital cost,
phased construction and the possibility of local water
re-use in dual plumbing or for irrigation and other
non-potable uses.

Traditional centralized solutions require costly collec- No Oder, No Noise, Out of Sight-
tion infrastructure which often represents a major Two Decentralized Treatment Facilicies
portion of the total capital cost. Moreover, the cen-
tralized system does not readily accommodate the
treated effluent reuse.

ECOfluid's Upflow Sludge Blanket Filtration (USBF ™)
process is an innovative technology that is highly
suitable for decentralized treatment applications.
Economical and easy to operate its features include
high secondary treatment efficiency, biological nutrient
removal (BNR), self-regulating hydraulics and very
importantly NO ODOR. The USBF™ process,

followed by sand or membrane filtration and disinfec- @ Givina Watsr New I_iff
] . . w L
tion produces high quality re-usable water at eco- ECOfluid Rmdm“-?ll Sy i1

nomical capital and operating costs. STSTEMS INC Municipal | Decentralized
F: (604) 6674544 | E infofocafluld.com | W: weww ecolluid.com
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EXTERNAL MEMERANE S¥STEM
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(A1) EXTERNAL MEMBRANE FILTRATION & DISINFECTION

MIGROSCREEN

FILTRATICN CRAVITY FLOW
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LISBF BIOREACTOR
(A2) GRAVITY FLOW FILTRATION & DISINFECTION
CAND FILTERS PRES-EJWEFL-TN

L

INFLLIENT

=
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T_!]T_‘
USHF BIOREAUTOR

(A3) PRESSURE FLOW FILTRATION & DISINFECTION

IFLUENT

USBF WWTP CLASS "A" & RECLAIMED WATER OPTIONS

CLASS "A" PARAMETERS CLASS™A' | RECLAIMED
WATER

BOD; mak my /L m il

TS5 10mg /L n 3

FC, madiar. fg {100 ml P 42

EC, any sampla, e T 100m 14 "

TN, mas, mg /L mn A

NITRATE < N, max, mg /L 10 A

TURBITATY, avg, MTU 2 s

[ TURBIOITY, arry sample, N1 5 3 @

ECOfluid
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MARCO SHORES WWTP, MARCO SHORES, FL
CASE STUDY

This 300,000 GPD faclity ar Marco
Shores, FLA emplays LISBF
bioreactors jimmediarely followed by
microsereen fleration: Mo additiongl
fMtration is employed

As illustrated by the operating data
tabulated below, the plant designed
for 10710410 mpfi BOD! TS5 /TM
cansistently delivers very low BOD,
T5%5 and Teatal Nitrogen,

Disinfection in this plant iz by
chierifnation:

OPERATING RESULTS

Dare T55 TSS BOD TH TP Fecal Coliform
Pre-Filter Final Finnl Final Final Flmal EMuent
Effluernt Effluent Effluent Efftuent
{mg/i] [mg/l] [mgdl] [mg/l] [mgll] [CFU/100mI]
Wugust 5, 2003 3 0.8 !
W ugust 6, 2003 28 0.8 [
Wugust 7. 2003 11 [
Wugust | |, 2003 i3 L
Wupuse 12, 2003 4.0 13 |
Pugast 13, 2003 1.6 2.5 a3 3.1 I
Waupust |4, 2003 0.7 [
Puguest |8, 2003 6.3 I
Woupust |9, 2003 659 |
Puguse 20, 2003 Q0.6 |
upust 21, 2003 Il |
August 26, 2003 22 |
Auguse 27, 2003 L4 1é 6.3 2.8 [
August 28, 2003 0B |
ugust 29, 2003 I.6 [
September 8, 1003 16 !
September 9, 2003 5.0 08 |
Sepremper |0, 2003 (1] 22 b0 3.5
Seprember |1, 2003 0.9 i
[Design Parameters 10 ] 10 1o

Tetal Phasphorus was NOT the plant design parameter

Mareg Shores VWWITP. Flarids %07

Page | ol
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STRATHMORE WWTP
CASE STUDY
OPERATING RESULTS
Biarsartor | Bloreactar 2

1002 55V MLSS V1 S8V MLSS |
[mﬂl] A [m&’l] [mila] [mlf] Lnj;ﬂ] [mlig]

June 474 5536 as 374 5236 71

July BIO 5131 182 as5i 5419 |59
August 7i2 4485 167 ‘827 45732 182
September 806 4798 71 758 4610 |65
October 780 EVir 204 5B 3766 201

MNovember 214 s009 185 BE7 4749 188

December g4 47TM 94 917 5065 182
'iE?'ﬁ;‘EL'ﬁTnF:rm to chin RIRET SpaEsatar Iy Td-Junn 1l oprrmar "eeperppat] wealt
fipairuting paremprors Mowear DO poduced MISS. ) The rouulk was mmeh ighor fhan cyplesd S5V and
51 it th feal gy mriemela.

WASTE ACTIVATED SLUDGE YIELD

T T WAS | WAS | WAS | WAS WWAS Yield | WAS Yield
2002 (kg WAS [ kg | kg WAS / kg
[miim] | [mud] | Déds] | [kgd] | BODand TSS] BOD]

June 684 56 0.54 303 0.19 037
July 2,954 95,3 0.53 505 0.37 0.75

 August 2578 | 961 | 045 | 432 0,28 0.56
Septamber | 3,347 1116 0.A7 524 (.35 0.69
Oclober 3908 | 1261 038 | 479 0.29 058
Movember | 1,969 B5.6 047 308 0.8 0.38
December | 2,465 79.5 049 390 0.25 0.49
Avnr;\lgg_ 2,758 90.0 0.48 420 027 0.54

Bvaruged et seveh e s IOCIRg Slammann wAphne Ballas Ui YVaaoe Ao meiced Sudge (WASH yinld wes

027 gl (il o cmamnbslentd BOTH snd TS5 o 054 kprkg (hiih] of B0

ALUM CONSUMPTION

10072 Alum | Alum Consomption .
[id] fifkg TP

June 161 114 |
{uty 45 10.7 |
August 3 208 |
Seprember 26| 16.7 |
Ocrober 230 I4.8 |
Movember 87 56
December 205 13.0 |
Average 201 133 |

Al salunon caneampean was 113 s pee kg ()6 gabith of Tol Phaspharss
romevod Thin waould indtcaee thar approsimmcely 80% of she Toml Prasphoro
rwcducrian s By blalogiesl ey ptake

Sermehmera WWTE, AB - %07 Page Zoi l
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STRATHMORE WWTP
CASE STUDY

The Serathmore WWTP was constructed to replace eight extended aeration lagoons. The plant was
designed to process 4,000 nvlday (| MGPD) Avarnge Day Flow, 10,000 m¥/day (2.6. MGPD) Peak Day
Flow and the permit stipulated efffuent of less than 20 mg/l BOD and TS5, less than 5/10 mgfl N-MNH; in
summeriwinter respectively, less than | mgil Total Phosphorus and less than 200 MPN/I0O mi fecal
collform. The plant features included headworks, two LISBF bioreactors, alum storage and dosing and a
Uy disinfection system. Alum solution (49%) was dosed jnte the anoxic compartment of the
hioreactors, Photphorus preciplation and coagulation took place within the bioreactor internal
circulation. Filraton was solely by the USBF clarifiers - thi process did net include efffuant past
fleatlon.

Thee plant was operated in May 2002 by ECOflUd and turned over to the Owner's ofierator in mid june
2002 Seven monchs of the plant operation and performance In 2002 are summarized In the following
summary tables. The results confirm that loaded very eloze to lts design capacity the plant performad
well within the design parametars and bettar,

All data are monthly averages of dally 24 I composite sainiples. Daily doplicste 24 holr compésite
samples were sent to eartified fib for analysis (Lab analysic avallable) Odly the higher results were
recoided.

INFLUENT DATA

200z | Flow | BOD | BOD | TS5 | TS5 | TR | TP | NH: | NH
i) | (mgft] | (kgid] | [mefl] | [kgid] | (mg] | [kgrd] | (mgf] | The/d]

une 3818 | 213 [ 813 | 208 | 794 [ 4l | 157 | 144 | 550
July 3739 | 179 [ 669 | 189 | 707 | Al | 153 | 45 | 542
Augus | 3431 | 226 | 775 | 2B | 748 | 47 | 161 | led | 549
September | 3,335 | 229 | 764 | 221 | 737 | 50 | 167 | (98 | 660
October | 3237 | 255 | 825 | 252 | BI6 | 52 | |68 | 199 | 644
Novemner | 309 | 266 | 822 | 304 | 940 | 55 | [7.0 | 203 [ 627
December | 2969 | 269 | 799 | 251 | 745 | 56 | |66 | 245 | 727
Average | 3374 | 234 | 7Bl | 735 | 784 | 43 | 163 | 18 6l
Design | 4,000 Boo | 0 so0 | 30 100

[6y riseres o TS D ihd TER i plirer gewis reaiibs avarmge berditg was SEe o the (g cussiiny,

EFFLUENT DATA

2002 CBOD | BOD TS5 TP NH; | Total Fecal
[rrgfll | fgh] | [mgd] | [mgf] | [mgfl] | Coli | Cali

June 7 1% 16 0.4 41 1 14 |0
uly 5 7 & 0.5 ol | 27 4
August A 5 7 0.2 02 | 26 14
Septamber | 4 f 8 03 04 17 24
October 4 7 4 04 0, 12 23
MNovember = 4 6 9 0s 0.1 23 13
December | 4 6 9 03 04 19 3
Avernga 5 ¥ ] 04 02 48 16
|_Ign_lﬁ IS Is | <1 [<310 200

ARy nert pecerded daly A e o [iogen s smyed wes = (0 ngl
+  lipfkes of ligh g (] 1) were expariancad by the pling i Sombes

strathmase YV TP, A - 507 Faps otd
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LAKE ALFRED WWTP, LAKE ALFRED, FL

CASE STUDY

Pilerea clean effluenr ar the top of the slodgs blanket flter overliows nte a v-noich overliow wougn tocaed
uncer the walkway, There are no moving mechameal pares withun the sludge blanker fileer/clariier o the overllow

LrOtgns.

From the overflow trough the treated effluent fiows by gravity
into the Fontana drum micrascreen filters. Foture on the right
shows filtered effiuent in the backwash well of the micralileer
(the microfilter uses filtered effluent behind the filter for its
autamatic backwash)

From the sffluent storage tank below the microfilters, the traared. filcared effluent 15 pumped o the existing
chlarination.

The plant retralic and upgrade was completed and

the plant stareed up In May 2007, As Ulustrated by
the analysis of samples mken during the month of
|uly 2008, the plapt iz exceeding frs  design

parameters of <|0 mg/| for BOD, T5S and Mivrare

| __ Irdluari — Efflusnt |
. _BoD | BoD HITRATE
Datd T gt N T
i-Juns 08 181 503 agp0
1 ~Jup-08 | 476 XT3
_i8-Jun08 | 318 368 500 375
ZorJun-OE | 545 i 375
[ Average | 250 FET) 5 G | 172

WTL

COME o

_u‘ LUE ung_&

TR THEATRI Ill_ril':_I-LlFT

L3 lg Alred WWTP, Flanida - 10.08
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LAKE ALFRED WWTP, LAKE ALFRED, FL

CASE STUDY

When the City of Lake Alfred decided w upgrade their existng | MGD wickling filters wastewater treatmant
plant, they looked at a number of technologles and after an evaluation decided on the USBF process.

As part of the upgrade, the plant was provided with 3 new Fontana Integrated Headwuorks, which screens the
influent, wasties and dewaters the screenings, remoyes sand and grit, and deposits washed seceenings and griv Into
separate bins. From the headworks, the screener influent flows to equalization mnk {which it 3 recenditioned old
trickling filters tank — trickling filters femoved),

From the equalization tank, the influent is pumped inta bioreactor modules, The influent first enters the anoxic
tanks (above right in the forefront} and with the siide gate open, it passes inte the aermtion tanks, The still watar
in the pictures above and halow is the treated effluent surface of the USBF sludge bianker filer, within which
fluidized bed filtration (upflow siudge blankec filcration) takes place. The water 5 erysml clear as can be seen in the
pictures below,

The above right picture shows ralsed sladge fileer blanker approx B-10 inches below clear water surface (the
siudge blanket level was intentiomally raised by profonged Influent pumplng).
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BOCWY WA 2007 AGM & CONFEREMCE, PENTICTON, BC
Sun PEAKS UTILITIES WASTEWATER TREATMENT PLANT

7 YEARS OF OPERATIONS
PAFER PRESENTED BY PAT MILLER, MANAGER OF SUN PRAKS UMUITY CORFORATION

Thers are now over 12 USBF planis in opecation in British Columbia. The facilicy at the Sun Peaks Resort s
wiay the largesi (in BC) and, Inswlled in 1999, ong of the earllest. This presentation will outline the plint’s
operating  experignces and operating data, and touch on ihe vesoris' future considerations towards
epvironmeantal sustainabilicy, including water reusa [ud goll course Trrigation and snow making.

HisToRy

Sui Peaks Resort o slwsates at die vase of Tod Mountan approximmately 40 kilometers norilieasi of Kamioops,
il Columbie Tod Mountain, with a sumimit elevation of 2,157 meters was oiiginally developed as o sk
apecation in the early 1560°, 1n 1572, the lormer operator decided o develop a few residential fots and (ormed
A pirvate Otlicy £o operate & sanpke community wates supply and wastewater leaching field that was replaced ii
1987 with a simplie lagoon spstem. While the permit granted a maximum disposal of 230 me/day, discharge was
mtermittent,  af all.

i 1992, the propecty wias puvclinsed by Nippon Cable Company Limibted and the resort’s nama was changed to
aun Peaks, Mippon's strategy for Tod Mountain was @6 upgrade the ski it and wail sysierm and transforim e
AER OO A Maon Toul 58300, destination mountan resort witn all the amenites.

In 1993, the vesart oparatar, Sun Praks Resore Cormparaton complered thie Tod Mountain Master Plan and
enterad inw an agreement with the Frovindhl Governmend to tke e resor fiem a winteo anly ki hill o s
yealr rounu cammuiity thit will eveniially suppore as many as 24000 rasidences ana visitars duning any periog.

aumn Peaks' base development tas been vaplily expanding since 1993, A8 a conseyuence, wastewiial flows ai the
sumn Peaks Urdiinles wresument facility fave been steadily increasing. Sun Pealks Utilives Co. Lid, (kaown as
SPLICLY nas made a number of improvemenis (o Uie mgoan system w keep pace withl the increasing hydaulic
and organic loading. | hese inprovenients ranged [rem suiace Jemnon mixars 1o sub-surface e bubble
diffusion pping,

SIMPLE TO COMPLEX TREATMENT

Alrar the 1998 Chrisgmas penad when the halding Gme i the 6,000 cubic meter agoon diopped w unded 6
days, bun Peaks Ulites decided to ceplace the lagoon with a system thal could deal with the giuwing flevws.
Alrer evaluating a few allernatves, SPUCL decided o go with the Upflow Sludge Blanket Blation (USEE)
system suppliad by Ecofu Systerms e Tie Design/Build contiract was awarded 10 Kaapieeii Construction Lid,
i the tacter parc of July 1999, the constructon began on Auguse 24, 1999 and the plant stivted recelving
wastewater on Novemoes (9, 1999, by Decamoen 15, the ellluens was below 10 mgll BODand 10 mgh Towl
Suspended holids.

PLANT DESIGN

The overall design of the sysiem allowed for {our DIOTEACTONS, 830N CONEAITINE an ANDXIC ZORE, AN Aeralon 70ine
and a clarifier that contained & lloaring sludge bianket that acted as a ilier media chrough which the iinal effluent
was [lltered. [tis the floating sludge blanket na V" shape clapilier thar maxes hanaing of flows that can change
H old within a month and double (rom weekdays to weekand passible,

Year 2001-2002 | 2002-2003 | 2003-2004 | 2004-2005 | 2005-2006 | 2006-2007 |
~ Highest Flew 930 997 [,244 1,206 303 1362
Lowest Flow 35 42 127 157 I86 198
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The decision to go with the LISBF system was based on 3 phased
modular design of the plant allowing for incramental axpansions that
waolld match the growth of the resart, The first phase Installed In | 939
Ineludes 2 bigreactors with 3 clarifiers and a waste sludge storage
Lo [ 8

Drapanding on the flows, the shidge mnk was pumped aut from onece a
day to once & wiek, The sludge at about 0.5% solids was then truclked

alff site

PLANT UPGRADES AND EXPANSIONS

The resort's Erc}wrh required a number of upgrades and expansions
since s stare wp in 1999, In 2000, fourth clarifier was added to the
initially msmlled three.

With, the trucking costs to move the waste sludge off-site rising, the
Litilicy went to community far approval in 2002 to incronse usage mtes
In order to purchase a sludge dewatering centrifuge and o move
towiards compostung on site

Inthe summer of 2003, the plant biclogy was expanrded by an addition
of two biclogical comparcments, anoxic and seration.

Last year the plane airlifc RAS pumps were exchanged for mechanical pumps to save air, and a new waste sludge
pre-thickener was installed to improve slydge handling. Unfortunately only one third of the pre-thickener
instalintion was completed in time for 200672007 winter operation.

Unforwnately or fartunately, it never stops when you grow as rapidly as Sun Peaks, and so this year we wil| be
upsizing the existing dewatering equipment, complete siudge pre-thickener installation, and addé another air
blower (bringing us to three)
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At present the plant nominal average day capacity is 900 m¥/d, (300 kg BOD/d), with peak houily flow of 120
mi/h. With more air capacity and enhanced sludge management, we will be able to process increased flows
expected this winter, As with any resert community, it is recognized that any additional plant expansion at the
current site is limited by the available real estate,

Operating the plant for over seven years enabled us to gather the ptant operating and costs data, and acquire
experience, which may be of interest to you and which we will share with you in the following.

OPERATING DATA

Each fall is like starting & niew plant when we double the size from summer to winter mode. We take bets on
what the new season’s flows will be and whether we guess correctly on the number of homes built.

14
w— ey TR S — ey JT0) Saly oy g GG T
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We have learned to track [ifr tiekets sald and cecupancy races o holp us get preparad for sach weele We track
when holiday fall aned weather tirends. You wouldn't believe how powdsr skl days and rain svents can affect
Flosws

INFLUENT CHARACTERISTICS
Bkt resorts (and this may apply o resores 0 general) are not your ‘typical influent” géneratars. Flows changy
dramatically from day to day and haliday period to holiday pariod. At Sun Peaks, we implemented the plumbing
cade similar to Australia for water contarvation and thus the avergge dally flow per resident |5 currently 220
lleers per cday and dropping (the Canadlan dverage is 375 liters per day), Then you add day visitors w the mix
adding about 40 licars Par perscn per day (very high ammenia content)

Te get a berter reading of the Incoming influent, we analyzed hourly composite samples collectzd mvary hour
throlghout the day, The results illustrate 3 very uneven pattem of influent characeeristics throughout the day ac

can be demonstated by one such sample below.

Low [ High Aveorage |
2007
mg/L ol migl/L Houx mgilL |
BOD. 120 &30 am 590 |  9:30am 185 |
COD i 310 | 530am 1300 | 930am a3 |
N-NH,§ 30 [ 130 pm 167 | 830am | 6 !
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i he variable viclogical loading throughout the day is a challenge on its own but it is not limited there. Ve also
measured reduced atkalinity, and at times very high COD (possibly due to the type of cocking ocils and cleaning
detergants used in the resort's restaurants and hotels). Add to this, the fact that the influent temperature may
changa 5-7 deg C within a matter of days, and the highly fluctuating fiow (as high as {10 m*/n instantaneous
hourly peak}, and ... well, you are getting the picture.

How Do WE COPE!

To ‘smooth-cut' the variable bioiogicil loadings, our air blowers are conirolled by a continuous DO
monitar/VIFD (variable frequency drive) systern (this helps, except for being short of air at timas, which will
change with the instailation of another blower this year).

Our well water has very litrie buffering capacity anc with 3000 day skiers adding mostly ammania ta the
wastewater stream, we have some issues with pH during the treatment process. To ‘control’ alkalinity we have
besn adding slaked lime (Caf{OH)z) into the anoxic and asration compartment — as much as 10U kgfday. inis
year, we have gone thraugh almast 160 — 25 kg bags. The good news is that the slaked lime is available locally
and is not expensive (about $11 per bag). it has proven very useful.

Thera is not much we can do about the rest of the challenges, except be more vigilant controlling GG (fat, ol
and grease) at source.

EFFLUENT PARAMETERS

Cur M5R requires the effluent not to exceed 30 mg/l each tor BOL, and 155 and as a rule we do much better.
BOLy is typically tess than {0 mg/l, 155 from 5 to 20 mg/l, ammonia less than | mg/l and foral Nitrogen in the
i0 to 20 mg/l range. VWhen we do not waste siudge and return the supernatant from the sludge dewatering

process back into the intluent tlow, the Total Phosphorus is biclogically reduced to £ to 3 mg/l.

I'he tollowing is an analysis of grab samiples taken at about 11 am on March 7, 2007

| | Bioreactor | Bloreactor 2 Bioraactor 3 Bioreactor 4
el | L
! | | -
A wonia (a3 MY | ma/l 0057 i {] 17"
i
™ ire fas T ! nigEl| ] [ 58
Pitrme (as ™M) | | 1369 [ (L G46
| mg/l Bl f [ ¥
| mgl & He | L= = o HE- ] | a4
hbalice | g/l [ 10 11 13 | 03
+
pi 3 gl 1.9 | F7 I.78 | F RO
i
Conduetl | B | ) S0 | BEO
Thi i 1 | I e g riel | ! |der K hteh
Vi C LR I I i AN i f | i Wl A 20 Howevear, | I 1ram [ i
t e it was less than 10 Ith avarage $S, 0.074 mg/l for ammeonia, and
rigd | | i trisgen i | th | L T
Taml LRl il i il ! x| Maen EleyYial | T WA Wi Ll I TETICE Ll a1 RLEY
Lptaken’ phos I e ot &y r th the centrifu supertmtant
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CAPITAL COSTS

I'he total capital cost since |9%% to date, inciuding the initial construction of the wastewater treatment plant. the

Looking tack, SPRC and SPUCL have invested just over %25 million between the initial instaflation and
subsequent upgrades to build a plant that can handie 1,000 cubic meters of peak sustainable flows (vs. peak day
flows). if we were to build the same size plant today, (assuming no infrastructure other than the |agoon in place)
the costs would be between %4 miillion and $5 million. This confirrns that the decision in {999 by the Board of
correct choice for a capital investment.

Cperating Costs

iotal operating cost inclucdes many contributing costs of which the man ‘direct costs' are the costs of
clectricity, wages and benetits, chamicals, repairs and maintenance, waste sludge disposal, and lab analysis.

Averaged over tne respective years these direct operiting costs shown in the foliowing table:

rirect Costs Fiscal 2001 Fiscal 2002  Fiscal 2003 Fiscal 2004 Fiscal 2005 Fiscal 2006

200001 2001-02 1002-03 2003-04 2004-05 2005-06
Vvages & Benetits 65,577 1071 822,100 lu3,334 $8,870 i34, 16l
Electricity B,334 8143 8,025 10,654 | 2,254 2,16/
Chemicals 5,825 5135 10,771 9048 6,338 95272
5T Disposal 43,309 41,660 15,456 23,040 7,300 4,835
Sewer analysis_ 11,976 13,106 10,440 9666 (0,074 S
Total 115,021 149,115 133,292 155,720 134,936 167,776
Total Flows (m/year) | 29,398 143,606 158,763 168,352 175,782
Total BOD (kg BOLs/year) 44,701 47,3 50,084 55,556 55,366
Uperating Costs
$ per m? $1.15 $U.93 $1.03 $uU.B0 $0.95
§ per kg BOL, $3.49 $2.81 $3.10 $243 $3.03

finfkect 330 mgABODS;

By tracking our costs on a biological loading basis, we know what expansion is gaing to cost from an operating
point of view and can structure future rates that are in line with the costs. The operating costs are year round
average costs and they are of course nagatively affected by the high seasonality of our operation.

General Operating Experience

At bun 'eaks we ceveloped 'per beo Tactors' to gaugn both our warar demand and the biclogical loading as
opposed to the daily fiows determination in a traditional municipal environmernt. The factors allow us to predict
when each expansion will be needed rather than in the past where something had to break down before the
system would be expanded.

fzer all, you have to get it right tor the Christmas/New Years holiday period or you might as well go home.
Nothing is more fun that going into the General Manager's office on New Year's Eve and saying that if the
lagoon goes up | more inch, you are going to shut the town's water off, | bad to do this Uacember 31, 1998 and
by November |94, we had a new trearment plant
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Future Challengas & Cansiderations

With very little gillution and unhealthy eating habics, the upstrewn management of FOGs is becoming very
important, We are currently woiking with the restaurants in the resort to become more proactive in dealing
with their grease traps and oit trapping systams.

sun Peaks is currently under a trial for biosolids management using composting. However there is a numbar of
chalienges that range from too cold in the winter, to too dry in the summer, to the price of land to perform
composting. YVe are currently exploring options that may include gasification or gravel pit reclamation.

Our next challenge is the disposal of effiuent. Cur current use of rapig infiltration trenches only allows for a
maximum caily discharge of 850 cubic meters. The resort is built on the side of a mountain and more land for Kl
trenchas 1s imited. Options currently under study include stream augmentation, snow making and golf course
irrigation. The challenge with the last two options is weather,

As you saw from the early flow graph, influent flows can change significantly from hour to hour and from day to
gay. Upstream flow balancing would allow more consistent flows into the plant and better treatment of the
waste stream. From wne first of November esach year to the end of December, influent flows can increase five
plus times.

T ne Opeorator’s Experience

Cur key challange at Sun Paaks is that in addition to the wastewater treatment plant, we operate three water
treatrment plants and a gas distribution system. ¥Ve have now reached a critical mass that allows us to have b
operators on staft so that we can focus two of the operators on wastewater treatment to give us seven day
week coverage.

Like many small utilities, getting, training and keeping operators is an increasing challenge, no matter whart type
of system you operate. The USBF system has been very tolerant to operator involvement and support on each
expansion has been great

The ownership of the resort 1s very happy with the modular expansion options of the UsBF system and its
abllity to expand the system as needed when needed. Arer all, expansion costs are paid by new users being

added to the system (via the developer) rather than the existing customers.

The comrmunity is very proud of the plant and that it uses a natural process to treat the wastewater. To confirm
this, compare our wastewater rates of $2.17 per cubic meter with many othar communities

VWould we select the LUSBF system again - knowing what we know now? - YES!

Tharik you for your attention and time permitting, we would be pieased to answer any questions you might

Tave.
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SHAW-NAW-AS FIRST NATION DECENTRALIZED WWTP
MANDOSE BAY, BC - THE SUCCESS STORY

INTRODUCTION

With the technalagical advances ol small plant perfiormance and reliabiliy, decenualized wastewater treatment plants
have now berome eminendy {easible. Smalier local reatment plants in place of a large central facilicy aliow lor
consierable aconomical advantages including the reguction of costly collertion infrastruciure as well as providing the
opportunity for smaller incremental-as-nesded expansion phasing, Significant environmenial ang pracucal advantages
also e, including the possibility of reclaimen water re-use oF disposal even |n a very envirenmentally seasitive
locality,

In early 2000 s Indian & Northern Affairs Canada (INAC) was evaluating the construction of a wastewater weatmen
plne o serve the Snaw-now=as Fiest Nation willage in (Nancose Bay in Sntisih Columiona, The plant was Lo mitially
serve tne village itsell but future expansians were anticipated including the villape growth and the future commercal
developments alongside the nearby highwiy, | he wreated effluent was 1o he dischargad by an ocean outhill inte the
envirgnmentatly sensitive Nanoose Bay.

fn 2002 IMNAC commissioned Chatwin Epgineering and Movatec Consultants w prepars Exprassion of Interest (201
and later Request for Froposal (RFF) documents, and alter the due evaluption process the project was in 2004
awarded o Knappett Construction Lid of Victorm (General Contractor), and ECOfluid Systems Ine. (Trearment
rechnology designer and provider), team, that had previously delivered a number of wastewatar treatment projects
British Columbia. Tne project award ana the mclity construcnon and operation ncluded seversl innevinive
approaches, such as awarding the contact 35 a design/build/operare (DBL) contract, and a acer inciusion of tie
development and implementation of the Band Memoers trainmg ro becoims Environmeniai Cpermtors Cermification
Fragram (EOCF) certified operators in due time.

DEsiGN CRITERIA

I he design criteria for the new piant came divecdy [rom the decentralized lacilicy aroer book:

s  Produce high quality Class A effluent as suipulated by the Mupicipal Sewage Regulations (MSR), (BODs, TS5
and Toml Nitrogen of respectively less than 10, 10 and 20 mg/l, ammonia nitrogen of less than | mgli and
iecal colitorm of less than 14100 ml)

o Dischargs the treated eflluent into the environmenially sensitve ocal recipient

o Allow lor the luwre moremenial plat expansion, The inltal capacity of 11% mYe wili be expanderd in fGve
future stages, each sized lov an average day flow af approxiniately 132 mi/d to an uitimate fuiure average day
capacity of 775 md. (In phases 4, 5 and &, & micror image plant s (o oe bulit).

s Build 2 decentralized trantment tacility having a mioimal visust, odor and aolse impace on the neigibouriood

= Diesign an operator friendy plant keeping in ming that e plane wiil he jor the most part operated by ihe
Band member operator trainees

e esign a SCADA conrolied planc that can be remorely monitarad

*  Develop and implement an operators’ training program for the Snaw-naw-as Band members, with the
ultimiate aspiration to attsin wasiewatar treatment plant aperators ceralicate as per the requirements of tie

EOCP

THE DESIGN

As mandaced, the plant was desigried to be simple and easy to gperate. The nfluant Is
pumped |nto an IPEC drum' scresn with 6 mm openings and ‘provided with a sealed
continuous bagging spstem. Scraened influsnt dirops inta an equalization mnk provided with a
1et of duplex equalization pumps which ire conwolled by float switchies and timers.
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The screened Influent (s then pumped through a lew wpliccer box inta the anaxic compartments ol
two LUSBF bloreactors, Influent and fecyeled activated sludge mixed liquor flows to the asrobic
compartment and the sludge and the treated water are sventually separated by the upflow sludge
bilmnleet filkar (LISBF),

From the sludge hlanket filter the treatecd
aéffluant flows to the filter fead tanl, from
which, controlled by flow switches, it s
pumped  through  sand  filters to  the
uktravialet  disinfectlon system  averflaw
feed tank (which alse sarves o8 & reservair
far the sand flter backwash water), Afrar
ilf-w:ng through the open thannel Trojan
Uy disinfection unit, the effluent s
discharged via ocean cutfall into Manooss

Bay

Waste sludge is thickenad in the ECOfluid STP pre-thickeners to approsimarely 2% dry solkds, and
controllad by siugge pre-thickensr pump timers, waste sludge & transferred to the sludge holding
mnk befora heing periedically hauled away for disposal

The entire process (s automatic and s SCADA menitored and controlled. Very ficle cparator's
direct inpat i$ required

The design underwent extensiee and drawn-out reviews by INAC and INAC appoimited consultants,
and the construction was finally given the go-ahead and commenced in April 2005.

THE PLANT

The first phase af the plant was bujlc over
the next six months. To keep with the
design criteri, the entire planc was
installad  within @ bullding esthetjeally
blanding weich the suirrounding
enviraniment,

The small bioreactors feowprint allowed
them to be installed belowground and
withirl the building MNoise from the plint
was reduced firstly by the fact thar the
USBF's self-regulating hydraulics resulc in
minirmal motorized nolse-emamting
efjuipment, and secondly By the blower enclosure noise abatement design. In fact, the naise from the nearby. highway
Is afeen higher than that emanatipg fram the plant

USBF bioreactors operate odor free. The only other sources of adar, such as the screen room, and the equalization
tmnk gas phaze are plped into the suctlon of an alr fan which passes the collected gas through 2 bloflltar bed. [The
described ador abatement system was not ECOfluld’s first and preferred choice. In most ECOfluid planes the above
oderous gs would be piped to the suction of the air blawers and subsequently stripped during the mixed liquor
AEIALHN),
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Phase | of this advanced plant was completed in Ocrober 2005, and the plant started to receive wastewater on
Octoher 20, 2005, The first sampling and analysis ware performed within two weeks of the plant start-up and the
dara were well within the design paramerars as evidanced by the fellowing table.

Table | = Flirst Samples and Analysis (Takan November |, 2005}

B » Mirrrem Ajruminriia 5 Trtal
| o et Mitrogen i Mirrognn FT.‘J ey
[mijeft] Imaf {rogel (g [mg] s [ !
=& 5 e i) e ] T e
PLANT PERFORMANCE

in the lastc three years the plant pedormance fas been conslstenty within the Class A desigin parameters. The
lollowarng table sumimanzes annual averages of mondily sampling ano aaalysls.

Table 2 = Annual average of plant samples and operating data

Yaar fnfimne Effliimnt Prwar WAS

=T BOO | 5% | 820 | T8 | NMNH, | N-NO= TEM ™ Turk. | Feeal [Calborm | Aversge | Fg WASJ
g Mg Mg mg M| Mgl Mgl Mg M| MNTU Conne 100 mi KWhid Kg ROD

brloil] 48 1 138 “5 L ; iy 14 143 . 41

1005 5| |78 T “[n 4} 0.0 1K 13 135 0 <}

2007 58 |4% 149 i <} 0,05 B R N ny 05 | g

1008 55 |8 143 i <l L e 0E %31 | a7 =] 5% 054

Pie=z Ad i v wiies| peesgm ol Aranibly Seseli Sl il (SRS wa T % jE T I T it inbsoiEnmey

Prior 1o sampling of the influeny BOD, the opsrators and the designere were baffled by the elavated Toml Niwogen,
which, while stlll within the design eriteria, hovered higher than the 10 mg/l typically expected of the USEF plante
The subsequent analysis of the influent BOD conlirmed the initial suspicion: the consistently low influent BOD did
not pravide sufficient donor carban necassary for denitrification. It s Interesting to observe that the one year the
influent BOD was higher (2006), resulted (n much beter denitrification and TR was reduced to an average of 12,5
mig/l. Altholigh the plant still performs within the design ericaria, the addition of supplemental carbon on a wial basis
will be limplemerted.

To compound the denitrification process challenge, it was recently discovered through the
construction photos, that a fine air bubble diffuser was by errer installed within the anexic
compartment nstead of o conrse air bubbler ntended for mixing. The situatton will be corrected in
early spring of 2009

Addition of supplemental carbon, and replacemant of the fine air diffuser in the anexic compartmant will fio doubt
bring the Toral Nirogen levels claser to, or below the LISBF customary 10 mgyl

The plant absolute power consumption s approximately 250 kVWhiday. The speciflic power consumption (kYWhim?! or
kvhikg BOD) will reach ite optirum when the plant capacity loading will increase.

SNAW-NAW-AS BAND MEMBERS UPERATOR TRAINING

The development and the implementation of the Band Members operating traming program weare the first for IINAC
and ECOHIUIE, The pragram's goal was to have two band members 1o attain wastewaler treatment plant operators’

certidicate as per the requirements of the EOCP. Two trainees were selected by the band and the training staried
eveen befare the plang canstraction was complered.
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LIST OF INSTALLATIONS
CENTRAL AND NORTH AMERICA

ECGiluid Systems Inc, supplies custom design and package wastewater treatment planis. The following USGBF
plants were supplied and installed since 1998

Deasign
Plant Location Capacity Efftuent Application
| Parameters
| GPD M/D | BOD TSS | TH TR | FC
Ml Bay, BC (Phase 1) | aiso0 | om0 | o | 0 o gq ||| SRCHEeN:
Beechar Bay Indiin Band, BC f0.500) 40 1o I5 ol Subdivision
Bowan lyland, BC 45,000 160 in 15 _ 1 Munkipal
Caal Hirbour, BC 60000 | 230 | 10 15 | | Community
| 1 Residentl
Dunchn, BC 2,600 1] ] 15 ._hﬂﬂuufr
Sceilweood Camp, Chilliwack, reztion
BC (Phase |} 13,000 50 10 Is i
Mew Tenvar, BC 5500 (1] 1] E _ Hospieal
: = | Resore
Telegraph Cove |, BC 4,500 10 1] I5 community
- bt
Talegraph Cove . BC 4.500 plrl 10 I5 | | ol
. | | Municipal,
Salmen Arm, BC 4500 | 20 | 10 | 15 ~Y
Thetls Ishind, BC 4500 W ] |5 | Munieipal
Keiowra, BC 4300 20 i0 I5 Schoal
Alngwarth, BC 30,000 120 ] i} | Subdivision
: MabnEiniog
Fagle Eye Golden, BC 5.000 20 20 0 il
Sun Peaks Resare, Sun Peaks, ' Mauntain, Ski
BC (Phase 1) 80,000 300 o I5 Tasort
. X | RBC
Heliday Park, Kelowna, BC | 80,000 | 300 | 1o o | | ik
Kicking Horve, Galden, BC | Municipal, Ski
{Phase |y 80,000 ana o ] | _ s
Strathmaore, AB 1,000,000 | 4000 | IS Is | Muinicipal
Ou]nﬂ:ﬂr. l‘ﬂmﬂ A“ﬂ'hl
Mociips, WA 34,000 130 o | 200 Subdivision
Bairbridge Islnd, YA 10,000 40 ] I5 Hospiral
Sun Poals Resort, Sun Poaks, : ; i : Muunuin ski
BC (Phase 2) 160,000 | &6 | 10 5|
Pantictom, BC 17,000 65 10 10
Hmao:lq? Firur Mation, BC 32.000 120 i o
Cowsn Paint, BC 40,000 150 o 1]
| golf colree
Bay Poi. FL 75000 | 285 | 10 10 -E-n.. Municipal
Keremees, BC 22000 | 85 | 1o o | | Mok L;r’:ﬂm
- 10 L. | Subdwision
HHllprlng_L.BE {Phase 2) 16,000 a0 Hil ANTO) 22 _!F 1}
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LIST OF INSTALLATIONS
CENTRAL AND NORTH AMERICA

C——ECONulg

Design
Plant Locatlon Capacity Effluent Application
: Parameters
| GPD | MID | BOD | TSS TH FC
| |0 Munleipal
Merelt, BC 63,000 240 i hrtn 1] 12 subiiivision
) Subdivision,
Reck Harbar, FL 7500 8 1Y |0 10 ] sehool
Indige Bay. FL 7500 28 10 15 10 Subdivition
Manny Cay, Tortol 50,000 |90 I ia io Hunicipal
Anglar't Reef, FL 10,000 75 |0 in 14 Subdivition
Seaward. FL 14,000 50 ] L] 10 I | 10 Subdivision
Pahrump, NE 50,000 190 i 1o 10 o Munieipal
Lake Afired, FL |LOo00000 | 4000 | 10 0 0] o Municipal
Key't Flsheries FL 45,000 170 o [[i] 10 10 Subdivigizn
Subdivisian,
Aldar Bay, BC 20,000 75 10 15 RV Park
. _ Subdivisian
Salrsprings slind, BC 15,040 35 (Y] 10 I 25 o
Key's Ciub, FL 10,000 Al 10 i0 10 10 | Subdivisian
] Subd: & cazino.
Tonto Apache. Payson, AZ 85000 | 320 0| 10 | V| owarer reuse)
Parmbarton, BC 12000 45 20 0 Cmp
[ Stillwaod Camp, Chilllwack, Recreation
AC (Phase 2) [3.000 50 1 15 -
Districe of Taylar, BC 80000 | 300 10 10 Municipality
o I AA | T Sanimry |
Gulf Corp., Fresport, TX | 5,000 55 0 1o L
. ' I  Subdivitien
Milisprings: BC (Phase 3) 6,000 fill 1o @nTY; I 12 {Phase 3)

Mecludes plands arsdar anglnuaring pliior conracdar

Lige of Inamnltarions — NoTth Americh mmes,
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LIST OF INSTALLATIONS
CENTRAL AND NORTH AMERICA

Flant Location Capacity Application
GPD | MYD
Willlanigtorwn, KT 18500 W Cemonstramon
Cheseer County, PA 25.000 100 College
T Hatiey, GA 4,000 15 W sheuse
Alvarview Fonde Warsaw, Y 10,000 4l Food precesor
Axtie Stormgs, Hiran, GA 4000 15 Warehol e
Duale 1, Li Cleba. Handuras 12000 i) Fesod Procetson
Dole 2. L3 Clabs. Hetieliira J2.000 & Frmail Procesyor
Pote 3; Smegera, Honduras slo0n | %o Food precessar
Data Pre interracional Belize 20,000 80 Inthastrial
Bl Whesls, Musma, LA |rend | @ Trucl S
Giruryda Hirbor, Maruthen, FL 8.00c ki1 Marinn, Resort
[sland Resmurai Marathon FL | 3.000 50 Aostmyrent,
Islander Resare, Flarids Keye FL 65000 | 250 Ristairant. Resort
Paisce Truel Stop. Mew Crlmand, LA | 12,700 kL Iﬂ-'m top
Southdown Indusemes, Dayan, OH | 5000 | 20 Factory
THB Partnerd Lafiyeitn, M| 7000 18 Misricipal
Fheloy, lulamarnda, FL & 00 p 7] Resstaisrant,
Alder Camp, Klamath, TA 17,000 | Munielml Campgraund
Aspury Hills Comp. Clevelnd, SC 15,000 k) Carnpground
Ben Lomand Camp, Seom Creg CAC | 15000 1] Compgrasid
Clineon S, Muoms, LA 120,000 | 480 Municipal
Pomve Pam, Saffalii Caurry, Y A.500 15 Municipal
Eagle View MHP, imperinl, M0 25000 100 Mohie Home Park
Everplndes Matlonil Park =, FL 2000 L] Rarger Station
Evorglndes Natlonal Park #2. FL 4K I Panjper Station
Florids Warer, Marca Shares; FL Jooone | 300 Municipal
Frimeh Creak Selioal, Choxter. fi o000 & Schoal
Galden sy Maring, Se Smons, GA 1,000 | 8l Martina [ Reosart
Ingles: Supermarkes Hull, GA .04 12 Food procet
-l‘?:ur_rﬁmn Marina, Maraton Koy, Frl IE.EH)G_. PT(_]E_ B Munie)pal Marng
Mizssjssippl Band of Choceaw lndisns | 00000 | 400 | Minicipul Reservaron
Cceannide Marlm L0 (80 HMunicipal Marina
Rivorviem RY Parl, ®abun, T | E.600 45 WV park
Smaoleetree Lodps. Elle NC | 5.000 &0 Muerlelpal
Mote) & Resurant. Sparm KY | B0 T Sanlary
Sussex High Schoof, Sussme YA 0000 | 130 Spnitary
C Vellly Projecr, Guadilajsrs, M0 00O | 400 [Municipit Subdivision
Floserronicy, Guudalyjsrs. MX 120,000 [ <80 fnddustriol
Precessing Plant, Mareta, MX 66,000 | 2432 Poulory Processing

Lot of insealiznions « North Arernce oome

C—— ECOluid

The following USBF packaged plants were supplied and installed by a joint venture cofmpany between
ECONwd ana a Kentucky company between 2000 and 2003, The partnership has been dissalved in 2003.

Fage % of 4



LIST OF INSTALLATIONS
CENTRAL AND NORTH AMERICA

PLANTS OPERATED UNDER CONTRACT BY ECOFLUID

C—— ECOtfiuld

ECONuid provides oparations and maintenance services under contract with owners for the following plants

in British Columbia:

Eltsign
Capacity EfMuent Applieation
Plant Location Parameters
GPD MYD | BOD | TsS ™ FC
Milliprings, Mill Bay, BC 11,500 g0 | o | 19 10 1 21 | Subdwision
Stillwead, Chillwack; BC 26,000 00 | 10 IS l Fahentian
camp
Bowaen Ixland. BC 4000 | &0 0 IS Il Munieipaliey
Penticton, BC | ¥ 00 65 10 4 i1 Subdivision
Manoose First Naton, BC 32.000 |20 [ m |30 Subdivisien

Lest of Inseallarions « Nerth Amarica e

Page = 'af 4



CETONud

USBF-SBR-MBR COMPARISON
THIRD PARTY EVALUATION

The follawirg i an abbrevisted varsion of the wastewstér treatment processes evaluation by CPH Engineers Ing,
Erviranmental Bwvision, of Orlando; Florida,

LUSEF y5. SBR

o The Sequencing Baeeh Aeactor (SBR) systein has o larpar seestion requirement than the Uplow Sludge Blanket
Filtration (LSBF) system. Thid i due to the fact thatalr Is only suppiied during 2 portion of the total SBR cyde time
The insmlied blower horiepower for the USBF process is therefare less than for the SBR process. (This can be us
much an S0 less).

» The USBF process mansges Increased hydiailie loading bewer than the SBR process, This 15 due 1o 3 lower Sludge
Walline Indee (5Y1Y of the USBF, which vewulny In a faster sertling rate of the mixed liquor, Additionally, the USBF
chirifier design has sioped sidevalls thar astamatically Increate the surface sacellng arey with the Haing slidge blanket
due ez thi flow Increase. By camparison, in the SBR procesy the setring rims cycie nmust be increased

¢ The USBF pracess has an anoxic zone prier to the aeration zonw Thiy serves two purposes, The firet purpese s to
“eandition” the mixed liquor prior to the upflow solids contace flocculating clarifier, which helps o raduce ar elminate
filamenteus shudge and provide s kew (80120 mbig) SV The serond purpose |5 that it (s used for blologicl reduction
of nieropen and phespharous by respectively ritrification/denitrification and “hsary upske” processes. This. s
secomplished by increasing the Mydraulic Residenca Time (HRT) In the snaxic zane. By cdimparizon, |h the SBR
process i teparate carbon source i required far denitrificedon to reduce nirrogan ond sn anagroble stir process i
required ro reduce phosphorows, which can ba accomplished by an addinonal eycle or through the additon of ancther
tank

» The USEF desigr s 2 contihuoUs flavw systerr thit Incorporates the aeration zone, the charifier and the anaxic zans jpa
single tanle and the anly mechankeal equipment required [s thie hlewer, which bs used far bory asration and alr [fribg the
raturn activated siudge. The SHR process an the sther hand, 12 normally & twosmnk design and In additien to the
geratten Bewers needd multiple pumes snd maoters to carry the different stages of the process to fts completion.

» The LISBF sysrem haz & amailer foot prine and less overnll height o the sysoom, Typicilly, che USBF systam can mquire
up to B0% lexw land atea companad 1o the SBR systsm,

« Ovaerall, the USEF (s a plug faw, self regulating process, sasiey to operate and malntain, due to the face thas there are
no moving parts, athor thin the blowaers, ane on duty the other standky. Electrics] consiinption |8 sbout §0 % lesz
than thae of an SBR.

= The SBR must use chemicaly and additional mechanizal filtmten in order co trear BOD, TES, T and P to the required
efflusnt levels.

# The USBF process does neit require the use of chumicals ar for thar marter any addicior| fleratiar. Fitrstian (s
aecomplished by ehe "Aliratian blinket™ within the clurifiar,

USBF vs, MBR (Zenon)
= The capimal inveztment for the WJSBF is about 70% less than thar fora Zenan MBR. system.

e The Jenon procey magultes 3 blologieal treatmant systat sl clml_‘nl:::.l: I arder to remove ifbonmeous and
nitrogenous axygen demands in addithon t the membranes used for TSS remaval,

» MBR systen requires 3 computerzed control gystem that |y essendal for the operation of the systam. Class "A"
exparienced opetatars muse operace and “fine tine” the MER sysem twenty four hours per day sevan days par wesh.

B met e e &80 AET 80 Recaiuid.comm AFERY - T - e Coprpse - Q0N Pugn £ oF 7




L —— ECONuld

s The LISBF process i o self regulatad systom and veiy liaks, (Tany oparator sttention 1 required.

s The merbranes in in MBR procass must be cleansd on a daily basis by the uze of "boglepuizing”. This iz done
reduca the possibilicy. of fauling and debris collecyon on the membranes. The WSBF process: does not require the
additioml controls o dady cleaning of the Interml componants,

o MBR systam Mas a porentiil for fouling of the membiranes by biological, chemical ({ulfates, carborates, wee)) or physical
eapmminatien [kalr, phtics, paper, s} sssaciated with the waste stheam,

& MBR syitem requires s fina mechanical bar screen’ (=] mm) upstream of the unit to minimize the patentioi for physical
feuling of the membranes. The LISBF uves 1 standard mechanical bar seresn

o The membranes in the MBR nuse be cleaned by the use of a chemiral cleaning process en a monthly ar quartstly bals
Thn themnitg & dane with NaQCl and neldic selutians, bath of which wust bie handled snd wsed properly 18 prevent
Ijliry to the oparstore.

#» The USBF procass lx simplei ond requirer less equipment, and dlectricity ta aperate. The LISBF Nows vid hydradlle
gradaline (gravity) and the seistian |s provided by fewer blowers. The MBR system on the other hand requires
permeate suctien pumps and intermal recycle pumpe inaddition o the blower requiremesnts in ordar to oparare.

» MBR system typlcally requires the addition of chiorine in ardar to cantral filnmentoun growth within the system,
oppased te contrel of the Mamentows sledge by the procass |eself as is with the USBF process.

= The USBF process Has an extended sludge age of 25 te 30 days with low microbial loading ‘which peaducas less axcags,
antbleally smbiiized shudge and Impraves dludgs stnicture aned mechenicsl dewartering charscteristicy.

In simmary, we befleve that the USBF lu 5 superior process for this application due to the fallowing:

= Overall simpler procoss to operate

* Reruired less eldctrical power

+ Doet nete reguire campueerized controls for operation
s Me chemicalr required far speration

¢ Loty mechanical equipment b maihtain

* Produces less sludge

¢ Reguires less fand ares

The evilundar wea pregarad Mre. Duvid £ Mahlor, PE VE, s Mr, Seertt Bretmmmedlin, PE of tha £ Enpitenrs Ing. Orlanda; Florida offlcs. Tel 407 415
o457
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UrrLOW SLUDGE BLAMKET FILTRATION (USBF)
NUTRIENT REDUCTION

I MNiTROGEN

Mitrogan 15 removed by nitrfication and denierification processes, Mitrification 1§ attotrophic and all USEF intagrated
biorezeears are designed for camplere noification of ammonia to MO, Denitriflcation however, is hateratraphic and
requires carbon touren. Conventlenal plants’ "eparatesiudpe denlirification” reguires that carbon is added, typically in
the farm of methanal, This adds te operating eoate, and If Lyed i excesy, (L increates effuent BOD, contene.

LISBF technology “singha-sludes denmification” approach uses an sndagencus cacbon source to mmintin the
denitrifiers. influent 12 combined with nitrified mixed liquor In the anoxic compartment providing the arben jourcs
reeded for denlerification. Relatvely high (1 to-4 times averige daity flow) nitrifed mixed flguar rocycle rates are
emploved ynd vufficiene denlirification rersntlan tmes provided. Tora) nleragen reductlion to below 10 mpll & readily
achlevable '

i FHOSPHORUS

USAF technology dalivers not only high efficiency of organic matter reduction, but also increased efficiency of
phospharus remevil. Twe processes, biological phesphomis uptake and sliomiltaneous chemiesl pracipitsdon sre
simpleyed with advanmpges.

The méchanies &f blologlenl phosphorus uptaks, known as Mluxury upoike”, 15 dis to exposure of activated: sludge o
piteenating oxlde and anoxic condidons. Under the conditions, the cells store inore anargy In tie farm of phodphans
than needed for thelr survival. § steiety oxide conditions are malptained durlng subssquent charifizatien, phospheorus
will be retained by the calls antl it will eventually be removed with excess shudge Unike most other methods of
clarification; the upflow sudge blanket filter munting oxide conditions (v the flear and phospherus reduction by
bielogical uptake toabouc 2-1.5 my/| is achievable’

Far further phasphoruy reduction phogpherus precipiant chemicals such as aluminum sulfare, ferrous sulfita or other
salts are used, In most damestle wastawatzr phaspharis s present in three forms, arthophasphate, polyphosphate and
arganic phospharus, Palyphosplate and organic phosphorus cannot be readily precipimead bt both are converced o
arthaphophate during biclogical treatment; which can, Since the bulk of phowpharus reduction (up wa BOW) is
accomplished by blalogical upeabke, thie Small polishiisg desages ef metal alt precipiant do not significsntly. increase
dydge producten,

In smultanecus chemical precipitation memnl salts ars advantageously dosed Into an anastic campartment of the LISBF
bionrasctor, Continuous sludge interral circulation and mixing ensure efficient precdpitaton, coagulation and foccuiation
within the bioreactor with an added beneflc of Incréased efficiency of the LISBF clarifier. Raductian of woral phosphioris
ey b than 0.5 mgf! s reacily achievabls, ?

' g demianstrazed ina number of LISEF ptane. Pime veine po Cage Scudios
* Mg derant i from srsge or dewstarig o' Bormsoroes i sich o she cse mins b climmiclly femmd = snewie cantlinoes Suring quasenne
ey will ol phigphesus colere

LA Rlurianl, Raslucees = 000 Fagn §af 1
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UrFLOW SLUDGE BLANKET FILTRATION (USBF)

NITROGEN REDUCTION MEMORANDUM

Mitrogen [ removed by nierficntion and denitrificatisn processes. Mieeifiéathon |3 autotrephic wnd all 'USBF integrated
hisreacears dalivar camplete niteifieation of anmsnli’ to nitrate provided thac certaln minimum temperature is majntamed '
and alkalinity is ovailable: * Denierffication it heterotrophic and reguires carbon source, Processes using "ssparare-sludge
demtrification™ require that carban is added. USBF mchnalogy “single-sludge denitrification” appraach uses an endogenaus
carben source to malitain the denierifiers. Influent v combined with nitifled mixed llquer in the anoxic compartment
providing the cirbon source needed for denitrificarion

The eanditions thar affect the process of denltrification are (not In thie order of priariey):

e Veluymes ar HETs - The required ‘bislogieal’ volume 15 divided into ancxic and oxide- voiumes, The rmatio af the twe
varies depending on the degree of depitrificaden desired. The ancwic voiume or HRT miust allow for DO exertian snd
far the prevision af anexic conditiang needed for furmanstion.

v Mixing of the Anaxic Yakme - Good miking and rall of the anoxie comparement i« important. Mixing should be ‘gantly’
10 e not to brek up the sludes flocs.

v DO Control - DO control threughout the bicreactor is the most important factar. The ‘piug’ flow of the mixed liquor in
the conde compartment allows for munusl adjustmant of mdividual aertion diffhuser sections and the everall air flow (s
typically controiled by 1 centinucus DO monitar maduinting the blower RPM via varmble frequensy diive (YFD). Anastc
comparmment DO |5 ‘contrallad’ anly indirectly by the ooilde compartment DO ad|ustment ane contral, and by previding
sufficlene compartment yoltme (see above).

»  RAS Retycle - Mixed lquor conmining nitrlte/niraces s recycled from the bottom of the chariflier to the anaxic
camparment where the incaming BOD serves ax the carbon source or electron donar for the reduction of nirrare o
slemental nierogen, The efficiancy of the overnll pitragen reduction has been determined o be & fupctien of the RAS
flow multiple (the higher the multple the bigher afficiency). Hewever, the recyile has to be halanced agsinse other
factors and based an experjence a multipls of 2 to 4 providey 3 ‘safety faczor' for rypieal domestle wastewarer while
moderatng the negative effects. RAS pumps ara typically alrlife pumps for smalle- planes, and low head (low Hp), axial
llaw pumps provided wich VFD drives for larger plancy

« Tempernture — Low temparaturat and dramatic changes in wemperataree inhibic or seep the process of denicrification

*  Carbon - Incoming wastewater (& the source of carban. ' Carbon deficiency 15 typically nor an ltsue with mast municipal
or domestic wastswater,

CASE STUDIES
The following LISBF plant ppermring dara have been recorded:

0 SHORES., F

Mieraee | Sitrre | Aminonia

Elflen aN | unN | mn | v | TN L“,_
imgh) | oty | (g | gy | img | "B
Aot 13, 2003 33 0440 | Oosud 3139 (¥ 4249
{ugune 77, 2003 18 ; 06 | 28 | o.74 3.4
Boptember 10, 2003 kR E 0050 b 0.7 3.0
Design Parametsr 1]
Moot I & daneres Lreler Doreceshile Limie

2. Tha plann wehest douipped with SCADS, caniimini DD menize aid YD dreyis.
1 Oitacinl bat ndyse weadhilng

I Mrrifieatiom et obsarveil w fircton T seempermsres o e =1 dig C
! MieriReasen contimes 7,0 g of iy an LuCCH forwach mpf af grstiodsin axkdiaed
! Redustion of | gram o neegen reqlines dppresvarely 1 =4 grame ol BOD (of eguivalinngoarbn)

TR iy e 62 T A% pifolllieccTiict ome s Hahauin Pwaransikin: < DLCH Py | oF 3




Kicning Hopse Sk ResorT, BC
Mivrate | Micrit= [ Ammonda
Effliiaine, N TR, s N TiX
(gt) | (mafn | (mgh) | imglh
[arch |5, 2007 4.8 K] GTiR 73
March 22, 2007 7Y 007 [AEL) !
Plarch 29, 2007 34 [} G 142 ERT
April 2 2007 ] 047 0ae7 &57
Wi 3, 2007 L 02 0,015 334
Mok 1, Mitrcpbe eodied Sl wian nae v pdane desian objaenive (amnl| anese consparmmenty

L That plane snFees @ ahl resstr whess flawl oimparsures snd blalagienl badings vary g izmniy Fror weslnnd w wesheby
1 Ofickul tals ariafppia uadsbie

ISLAMORADA. FLA
2005 AQDS
Al May | June Mly T Awgwss | Sept | [enwary | Fobroary | March | Apdl T June [ July
LE if 4.1 FE L] if [ LB 1 15 [ 1Is a7
P | Ty plant B & el plane s sty aubsmared Comrnde

1 Disie o wide mllieere: e Nuomrantars, sl plans darier heasen v ooy mers diffads s anage dan wit lrpes plimi
1. CMiecial laly analyshe avmfubila

SnuG Cove BC
005 006
March June Sop Dhee March jiirm Sep
™ 163 444 .54 B27 178 A4 [
TEM 13 K] 51 4.7 3 18 4.3
Hnme

tequipe wid) couninuayy [HD mesdtsl and YED i,
2 Ciicbal Rabs il i wokibakle

ML Bay, BC
T i I )

A pedl 17,2007 I8 09 3
Py 1L 2007 4.0 I8 58
e 35, 2007 817 | 5 BT
July 17, 2007 175 3 i3
Augut 7, 2007 338 i3 F)
Beptember 1), 3007 EA ¥ 14 B.5
Cletabor 16, 2007 111 i 7%
Belavorrber 6. 2007 19 Fiv ] (8]
Desipn Purameters ]

Mlpgane

CoFizinl it mrakydid availatile

I Thin plant. bea wiess cectarnikign glans whdro o permioed efffusnt Tatal Mierogo (T e =10 mgh
o Thes plitik v riebrrivty amall (150 ' d 40,000 gpil] e enperiemmes High miikration
3

e

| This plint. & a vory base ramdinon of the LISRE configirsgon b not doklgned far mitrapen radieticn {sminl snosid vl sl it & fee

OO Rpiinion bk G 63 4044 miodToco Reid coos

Sl Ransssn Mamuramnnn - S-08 Faga T ad )
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UprFLOW SLUDGE BLANKET FILTRATION (USBF)
PHOSPHORUS REDUCTION MEMORANDUM

One of the baneficli features of the USHEF rechnelogy Is increased sfficiancy of phosphorus removal. This s due o the face
that o significant amovint of the oflusnt phospharus s reduced by biclogical phesphorus uptake.

The tmechanles of Wolegical phosphorus vpmke, knewn as “heiury uptake”, |s due to expoturs of activated sludge o
altwrmatng oxide and 2nexie conditions. Unde= the condidgans, the colly stora more enargy In-the form of phespharu tan
nesded for thels survivil I strlezly exide conditiens aie malncadned duclng subsequant clarification, photpherus will be
iecalned by tha cilll and it will evenwially be remaoved with excess sludge. Unllka mast other mathods of chirifleaton, the
upfiew. sludge: bisnket ficratron procest maintaing oxide. condinons in the fileer, and phospharus reducrien by hiological
uptake to an low az | mgll has been schiwved as demonstrated in the table balow.

The fallawing ressle wiers recadeed duritg the 2007 Annul Reperee (ling ot perjed ae Kicking Horwe S Rusory, Galden,
Bi: '

Fareh 15 | March 12 | Mzreh 19 | Apil 2 | Apill § | Avarnge
om! Phosphorus [mgdl] 1.1l 0.78 0.69 095 12 15

Moter [, Toml Phosphoius feduction win entrely by the biolaglcil phosphorus uprake NO CHEMICALS WERE LISED.
2. 14 houl compotite umples were 3nafyzed.
3, Official b anslysly availible

For furthur phaspharus reductian phosphorus precipitart ehemical such a3 aluminum sulfate, ferrous sullare or other ks
gre used. In inost domestic wastewarer phosphorul i present in thiree forma orthophosphate, palyphosphate and acganie
phospharus. Polyphosphate and arganic phosphorus cmnot: be readily precipitated but ' both are convertsd 1o
arthophetphate during biological meatment which can, Since the bulk of phasphorus reduction iv necomplished by bialogical
uptake, the yrmall polith dasapes of met| saly precipitane do not significintly e rese sludge productlon,

It sbnultepecus chemitsl precipication meesl il ore desed inro the anowe compartment of the LUSBF bioreactor,
Contindous slidge Intermal clreulation nivd mixing enmere efficiein precipiotion, cosgulation and focculation within the
Biorectar with an added banefit of increszed efffciancy of the LISEF chirifier

The fallowlng affuene Teta| Phosphorat pammeters wers recorded at a | MG (£.000 mYd) LISBF facllity during seven
manths period fram |une o Deenmber 2001 The fcility was provided with aluminum sulfate (slum) dosing systiem. During
the period dual 24-hour composits damples were wken and analyzed and anly che Bigher rela wers recarded. The
fallowing are manthly averages of the dally compatite wmipln anglyds.

2002 June Jaty | August [ Sepr, et M. Dec. | Average |
Toi
Phaspharus | 04 05 02 0.3 0.4 0.5 03 04 |

Motes: 1. TPdesign parsmetsr wad 1.0 mg/|

2. The faclicy has not bean provided with any pose-Blolegy (read pose USEF) fleration

3. Since the bull of eha ratil phosphorus reduction was by biologieal uprke. the dlum consumption and tha ballase
shudge production were |ight

4. Twa 24-hour composite samples warn analyzed Oinly the higher results ware recorded

5. Officlal lab analysis avaiiable

6. With added post-biology ipast LISBF) microscraen filtration, reduction of Toml Phosphans ee . 1- 0,25 g/l
ringe Is balleved ta be aminantly posslble '

el dacunt dotim from starmge o ddwitiing to iorsactors B toah b the poin miat ba ehiomically cenmed i stes e eondinons i s one
fremichs il catom phmsphares mlsasn

ST Sy b 0 424 844, iolbeniiil o Plievifshann Bisber ety Seeiy s — TG0 Page | 003




Ar anether facllity, lalandar Resort in Florids, the following reiules wers recarded iy 2006

2006 Jan Feh Mar Apr Iy Jum Jui Average
Totat
Phosphovus | G g3 a3 04 0s &l 02 0.15

Motes |, TP deslgr parnmarer was 1.0 mg/|

= ECOMuid

2, [slander Resart faclliey Is at 12,000 GPD (48 m¥d) a relatively ymall syseeny with highly fluctisting flaw and vy

rudimentary control system only

3. The facilicy is provided with pest:bigiogy (pest LISBF) microscresn fileration
4, In the eriging canflguration ferric sulfate way vsed for chemical precipiation, bur it wae replaced with aluminom

sulfare i the last few years

5, Grab snfnplat as randstzd by Flords Departmorit of Enviranments) Protection were arzlyzed snd recorded

manthily
6. Official lab auslyeis avallably

BTN Rt fin, 04 8T 254 ifpBscotild com

Pl jeluierrn Wisitiiimdan Maincin jlas - GO Page 2ol ]
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i INTRODUCTION

This generic proposal has been prepared by ECOfluid
Systems Inc. (ECOfluid). The proposal contains
commercial and technical information that |s proprietary
and confidential. It is submitted on the understanding that
it will nat be disclosed in whale or in part to third parties
not specifically autherized by, and without express written
consent of ECOfluid.

The design utilizes award winning ECOfluid Upflow Sludge
Blanker Filcration (USBF™) process technology, In
awarding the process the 2006 Technology Leadership
Award, Frost & Sullivan included the following in their
press release:

“The companys

FRDODET <F SWhil.tv AN
advanced  planty - T =
hﬂ:tﬂd an ﬂ'.lﬂ T |...:1.|._.“,. Lmrbmwnbig ool Dlum Woar S el
LISBF™  mrocess,

address the constant demand to produce high quality effluents. This
single-sludge denttrification process incorporates off the processes
required for bolopical treatrment in a single reactor and cireulotion
Ioop, using very fitthe energy and no chemicals, While comventional
processes such as SBR and extended gemtion rely on the slow and
ingfficient  sedimeniotion  progess, ECOfluid’s USBF™ technology
wtikzes a fluidized bed er ‘counter cumrent' movement Tiis is a
dynamic method that coptinuafly removes. pollutants. In this process,
the sewage that enters an anoxle campartment & dialvn by gravity
Mt an ceratian campartment, and then ta the bottorm af the upflow
sludge blanket ffrration clartfier, from where Jt overflows, The
remoinder #s then recycled fram the bottom using ablift pumps,
which require no: power die to the intemal leap confipuration, This
way, the mixture & exposed to apoxic aeration three or four times o
day. resulting in supertor biofogical nutrent removal even without the
use of odded chermicals. Phosphorous removal through o process
known as “hislogieal luxury uptake", It another cost-fres benefil
"USBF™ does not require primary clarification prier o bislogical
treatrment and  offers  hydroulic  flexibility  because it easily
accommodates high peak flows” says Frost & Sullivan Research
Analyst Shilpa Tiku. "In fact, a5 the flow becorres greater, the sledge
blanket rives higher and the filroton orea exponds simuftoneausly”
ECOfluid's LISBF™ fechnalogy is, therefore ideal for wse in municipal
and domestlc wastewater treatment, woter reclomation, mdustrial
waostewaler, and exfsting plant retrofits. Industrial wostewater & highly
arganic by nature, and biological packaged wostewater treatment
offers an attractie option for treatment plonts that are: fooking af,
viable and low-cost options. The USEF™ process is o self regulated
systern and very fitle, operotor attention & required.”
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In 2002 the Universicy of Calfornla, Davis rated the
USBF™ technology as the highest ranked biological
creatment system out of almost seventy technologies
reviewed.

On December 5, 2007 ECOfluid has been
selected by the Owawa Cenmtre for
Research and |nnovation (OCRI) as one of
2007 winners for Canada's Top Ten
Cleantech Companies Competition.

ECOfluid has designed and built over a hundred plancs
incorporating the USBF technology in Camada and the
United States and it currently has a number of long-term
operations and maintenance contracts in Bricish Columbia,
ECOfluid's cross-reference of design. construction and
operating -experience provides clients with an enhanced
level of comfort and minimizes their risk.

The following is a generic | MGD plant budger price
proposal for the supply of a system utilizing the USBF
technology complemented by pre- and post-treatment
equipment and systems that have been packaged and
successfully used with the USBF biological treatment in
the past. The proposed configuration is one of many
Cther. using alternate equipment and sub-systems, If so
preferred by the client, can be incorporated and packaged
with the USBF

The proposal Includes information based on Incompiete
data and design. ECOfluid reserves the right to modify the
specifications upon completion of demiled design and
engineering.

2 Desicn CriTERIA

19 Influent | EMluent Parameters:

For the purposes of this proposal, | MGD plant
receiving medium strength (Metcalf B Eddy)
concentraticn has been selected, The influenc /

effluent parameters are specified in the table
below:

3 Paccess ann PLant Descrirtion
1.1 Headworks

Raw sewage entering the plant s pumped into the

headwarks, which consist of Integrated mechanical pre-
treatment consisting of screening system, screenings wash,
conveyance, and dewatering, and sand and grit removal.
The systerns are installed on an elevated structural sceel
= suppert platfarm  Immediately
ahead of the equalization tanks,
Wiashed and dewatered reject
B materials  discharge  into a
B hopper located an the ground
level and are hauled to a

S | sanitary  transfer  station  for
e Wy (1lsposal.
Integratoil lmsselver ko

From the integrated pre-treatment system, the screened
sewage discharges directly into the equalization tanks
equipped with submerged mixers and coarse bubble air
diffusers. Each equalization mnk is provided with two sets
af duplex submersible pumps. Controlled by level maonitor,
each set of pumps transfers screened influent into the
comman anaxlc compartment of a 0.5 MGD bioreactar
maodule,
32 Biological Treatment

Biological treatment takes place in a USBF process
treatment facility. The facllity consists of two 500,000 gpd
bloreactors each containing two aerobic compartments,
one anexic compartment and four USBF sludge blanket
filcers, two  each  inserted within  the aerobic
compartments. The  Influent enters the anoxic
compartment where It is mixed with sludge recycled from
the bottom of the sludge blanket filters by means of
submersible mixers. The sludge recycle ks accomplished by
RAS alrlift pumps provided with the flew measuring boxes,
The RAS airlift pumps are driven by independent RAS anly
dedicated air blowers, From the anoxic tanks the mixed

Heuar overflows to \H ¥
aerobic Compartments
equipped with high
efficiency  fine  bubble

aeration diffusers. (Both,
sachk  type and  disc
diffusers have been used
in the past).

Sack type fine bubble diffuier
Aerated and moved in a plug flow manner. mixed liquor
eventually enters the bottom of the upflow sludge blanket
filears,

ECCMad Syxtermn Ine. weawacalliid.com
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The mixture of microblal cells and water enters the filter
at the botrom and, as it rises, upward velocity decreases
until the flocs of cells become staticnary and thus ferm a
fileering media. & high degree of filtration efficiency Is
achieved as colloid and very fine pardcles are filtered out,
As the flocs become large and heavy, they descend to the
bottom of the sludge blanket filter and subsequently are
recycled back into the anoxc zone.

Upflow sludge blanket filtration eliminates the most
commaonly encountered problem of the conventional
biological treatment plant — gravity separation. |t has a
substantially higher specific rate of separation than
sedimentation, and in addition, it accommaodates high peak
flows and flow swings in a self-regulating manner. The
higher the flow, the higher the sludge flocs rise and the
targer the filoration area becomes.

Sludkge Blanket (e installation within aerobic cotmparunent,

The sludge blanket filters are provided with a gravity
surface skimmer system, Walls of the skimmer system are
submerged just below the chrifier surface level if and
when required the surface is skimmed by opening the
skimmer trough valve and the skimmings are transferred
by gravity to the siudge transfer tank.

Clarified treated effluent is collected in a trough on top of
the sludge blanket filters before lowing by gravity to post-
treatment,

13 Mutrient Reduction

33,1 Mitrogen Reductlon

ECOMhuid Systorms (o, weww ocolliid.com

Mitrogen Is removed by nitrification and denitrification
processes. Mitrlfication (s autowephic and all USBF
integrated blareactors deliver complete nitrification of
ammonla to nitrate provided that certaln minimum
temperature |8 maintained and certaln alkalinity s

available. '
Denitrification 15 heterotrophic and reguires carbon
source. The USBF  technology “single  sludge

denitrification” approach uses an endogenous carbon
source to mamtain the denitrifiers. Influent is combined
with nitrified mixed liguor in the anoxic compartment
providing the carbon source needed for denitrification. *

Increasingly stricter Toral Nitrogen parameters are being
specified. Where so, high degree of denitrification wili be
desired and rthe design will be “enhanced nitrogen
reduction” eptimized

3.3% Phosphorus Reduction

Cine of the beneficial features of the USBF technology is
increased efficiency of phosphorus removal. This is due to
the fact that a significant amount of the influent
phosphorus is reduced by biological phosphorus uptake.

The mechanies of biological phosphorus uptake, known as
"luxury uptake”, is due to exposure of activated sludge to
alternating oxide and anoxicfanaerobic conditions. Under
the conditlons, the cells store more energy In the form of
phasphorus than needed for their survival, If strictly oxide
conditions are malntained during subsequent chrification,
phosphorus s retained by the cells and Is eventually
removed with oxcess sludge. Upflow sludge blanket
clarifiers malntain oxide conditions In the clarifiers and
phoesphorus reduction by biclogical uptake to as low as |
mg!l has been accomplished.

For further phosphorus reductlon phosphorus precipitant
chemicals such as aluminum sulfate, ferrous sulfate or
other salts are used. |ln most domestic wastewater
phosphorus is present in three forms, orthophosphate,
polyphosphate and organic phosphorus. Polyphosphate
and organic phosphorus cannot be readily precipitated but
both are converted to arthophosphate during biologlcal

| Pligriflcabion consueness 70 '-l,g.'i. of J"'.Ll“l\il_r' 1 Cat Oy for mch HE-]- ol
ammonia ceddized {Danitrificatian reactions pr-'.\rh'.r_n 1.57 mgl s Cat )

L PReductlon of | jram of nitregen requliis approsanataly 3 — & gramn of

BOD (ar aguivalent carbon)
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weatment, which can. Since the bulk of phosphorus
reduction is accomplished by biological uptake, the small
polishing dosages of metl salt precipitant do not
significantly increase waste sludge production.

in simultanecus chemical precipitation metal salts are
dosed into the anoxic compartment of the USBF
bloreactor. Contnuous sludge internal crculation and
mixing ensure efficient precipitation, coaguladon and
flocculation within the bioreactor with an added benefic of
increased efficiency of the sludge blanket filter.

34

Filtration
Efffuent filation s typically achieved by elther
microfiltration or by membrane filuration.

340 Mirofiltration

Microfiltration takes plice in the gravity-flow-through
drum microfilters. The filters are
equipped with stainless steel
filter medim  having  30-40
microns openings. Biologlcally
treated effluent enters the Inside
of the mierofilcer drum and It is
filtered as it passes through the
filter media. The fileers
constructed  entlrely  from
stainless steel and they are
provided with automatic
backwash using filtered effluent
fram behind the filters. Filtered
out mud s collected In a
containe and periodically
pumped to the sludge haolding
tank.

are

Charsed inatallad rriberofilvar

342 Membrane Filtration

Membrane filration has been widely adopted by the
wastewater treatment industry |n recent years. To date,
predominancly Immersed membranes were used. These
however, come with significant compromises invalving
costs, simplicity, flexibllity, and other. Costly, 'special
requirement influent fine screening' needs to be proavided,
and steps such as Iifting and removing the membranes our
of the bioreactar when requlred for maintenance are
disruptive ta  routine plant  operation,  Additionally,

3 Sesitvached Mirogesn and Phospharis Reductlon Memorandumd

membranes  jmmersed  in the hioreactor make
optimization of the biological and the filtration processes
difficuly.

ECOfuld  membrane  systemn  gets  arcund  the
disadvantages of the immersed membranes by employing
external membrane filiration {eMBR). The configuration
reduces or eliminates many of the Immersed membrane
compromises. No special pre-treatment s required, the
blological treatment can be opumized for biclogical
nutrient removal {and include chemical precipitation If
desired), and the membrane energy input is kept low by
the membranes design and by the fact that the TS5 of the
effluent from the USBF™ sludge blanket filter is already
less than |0 mg/l. The resule is 3 membrane quality effluent,
including glardia and cryprosporidium removal and
wrbidity reducton to 0.1 WNTU, with significantly
improved reliabilicy, flexibility and simplicity of Gperation,

and reduced capital and operating costs.
Exter JJ mismdsriine filtration gystam |aMAR}

-
T

.!l!!lﬂ s

ummm

—

3.5 UV Disinfection

Gravity flow, open channel type system Installed within
concrete channels
is provided. The
system consists of
two duty and two
standby, UY lamp
modules banks,
installed within

two concrete
channels,

Conceta channal imtalled UY disinfection
3.6 Air Management

4 See attaclesd LSEF-=MBR duseription

ECCHluld Syt s, wowweeodluld.com
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Air is required far the biclegy in the fine bubble aeration
diffusers, for RAS alrlifit pumps, in the equallzation tanl
coarse bubble diffusers and in the sludge holding tanks for
sludge post-stabilization.

Air to the biclogy is supplied by positive displacement
blowers provided with varable frequency drives (VFD)
and controlled by continuous dissolved oxygen monitors
within the aeration tanks. Three air blowers are provided
for the | MGD plant, two duty each serving 0.5 MGD
module, and ene common standby, Switching to standby
blower requires operator’s manual intervention.

Air for RAS airlift pumps and to the egualization and
sludge holding tanks is provided by independent blowers.
3.7 Waste Sludge Management

Since the age of activated sludge in the bioreactors is in
oxcess of 25 days, less excess sludge b5 generated, it is
stabilized and its dewatering characteristics significantly
imprave. The bioreactors are prnulded with sludge pre-
thickeners located In the aeration
compartments, which  pre-thicken
the sludge to approx 1.5-1.5%
Controlled by timers the pre-
thickened waste sludge [WAS) is
periodically pumped into the sludge
transfer tank.

a6 luclpe pra-thickene:

From the sludge transfer tank, sludge Is transferred to
sludge paost-treatment which may consist of sludge
processing to Class A biosolids, centrifuge dewatering, or
other.
3.8 Electrical, Instrumentation and Controls

The plant is provided with SCADA systems, which
monitor equipment running status and receive data from
transmitting instruments. Typically, the entire process and

operation control and alarm system consists of the
following:

Level switches
Motaor overioad

Integrated Headworks

Equalization Tank Level monitor
Level switch

pH manitor

ECOMiid .‘SIIETI'II- Truc, W.E-iiuiﬁ'.: ol

Temperature monitor
Motor overload
Hour metar
Leak detector
Timer
Motor overload
Leak detector
Motor overload
Leak detactor
Motor overload
Leal detector

EQ Tank Pumps

EQ Tank Mixers
Anoxic Mixers

RAS Pumps efw VFD

Aeration Tank DO monitor

Microfiltars Level switches

Mud Pump Level switch

Membrane Filtration Auto-control  and  report
system

UV Disinfection Intensity monitor
Temperature monitor
Elapsed time meter
Pre-thickener Pumps Motor Overload
24 hour timer
Air Blowers c/wVFD Pressure Indicator
Pressure Reliefl Valve
Pressure Switch
Motor Overload
Hour Meter
Sludge Transfer Pump Motor Overload
Hour Meter
Meoistura deteéctor
Leak detector
Emergency Power Genset
Effluent Flowmeters
MCC

4, Prawt O & M ConsipERATIONS

4.1 Reduced Operating Requirements
The entire system is comprised of simple, well proven and
tried equipment, systems and modules.

Unlike with immersed membranes, the USBF process does
not require "special needs” ultra-fine screening: The
proposed ‘combi' style pretreatment I totally  self-
contalned, fully enclosed headworks system with low

Py 6ol T
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maintenance, optimal throughput and simple, reliable
operation.

Equalization tanks together with the USBF inherent
hydraulic flexibility accommodate flow variations in a self-
regulating manner.

The bicreactors including the sludge blanket filters contain
very limited amount of rotating equipment, and that which
they do are removable and serviceable ‘on the go'.

The USBF sludge blanket filters on their own produce
effluent having TS5 of less than 10 mgil.

Drum microscreen filters (if used for post-biology
fileration) are fully automatic, simple, reliable and well
proven devices requiring minimal operators’ attention, The
one factor that significantly contributes to operating
simplicity and reduces operating and maintenance needs
and costs, Is the all gravity process flow. Pumped ence
fram the equalization tank into the bloreactors, the antire
flow through the process (biology, filtration and UV
disinfection) is by gravicy.

External mambrane filtration (If used far post fiftracion) Is
safe, easy and dry, There is no exposure to chemicals and
sludge, and no cranes are required. The compact design,
minimal amount of moving parts, modularity of
construction, high membrane flux rate. reduced power
consumption, low fouling and ease of maintenance result
in decreased operating and maintenance costs.

The efficiency of the channel type UY disinfection is aided
by the reduced effluent suspended solids count, which also
reduces the UY lamp cleaning requirements.

4.2  Reduced Power Consumption

Electric power consumption including operation of all
equipment of the headworks, the biological treatment
fileration  and UV  disinfection s calculated to be
approximately 2,600 kWhiday, ar 850 kWh/foot-acre,

4.3 Pre-Thickened Waste Activated Sludge

At full design load (| MGD, 220 mg/l BOD and TS5), the
waste sludge generation is caleulated to be approximately
1,000 Ib/day. The sludge will be pre-thickened in the sludge

pre-thickeners and In the sludge transfer tank to above 2%
d.s. The generated sludge velume at full deslgn loading and

at 2% d.s. s estimated to be B00 cuft/day or 6,000 gpd.

4.4  Chemicals
Other than metal salts (aluminum sulfate for example)
used for phosphorus precipitation, and cleaning chemiicals
for UV lamps and external membranes, no chemicals are
used in the process.

4.5 SCADA Control

The plant |s provided with a SCADA
system which menitors and controls
the plant operation, and transmics

data and information 1o remore
lmcations.
L. Bupscer anp Costs ConsiDERATIONS

Based on experience and subject to gualifications below,
the preliminary ‘Order of Magnitude’ cost estimate for a
complete | MGD ‘green field phnt Installation s
summarized in the table below,

(1} Includes  excavation,
drainage etc

(2) Includes MCC and control room, lab, process
and alr blower rooms

(3) All component cost estimates are ‘supply and
install’ estimates

underground  piping,

(4) Alterrate  equipment  and  component
selection may affect prices and costs
estimares

Equivalent Dweling Unit (EDU) B o urkc messure whsrs are
unit is equivalent 1 wastewnter efffuent from ore residence
(| EDU = 250 gallona per day)

== Lymiema lne weawacatingd.cam
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CASE STUDY

VWhen the City of Lake Alfred decided to upgrade their existing | MGD wickling filters wastewater ueaument
plant, they looked at a number of technologies and after an evaluation decided on the USBF process.

As part of the upgrade, the plant was provided with a new Fontana Integrated Headworks, which screens the
influent, washes and dewaters the screenings, removes sand and grit, and deposits washed screenings and grit into
separate bins. From the headworks, the screened inflluent flows to equalization tank (which is a reconditioned old
trickling filvers tank — trickling filters removed).

From the equalization tank, the influent is pumped into bioreactor modules. The influent first enters the anoxic
tanks (above right in the forefront) and with the slide gate open, it passes into the aeration tanks. The still water
in the pictures above and below is the treated effluent surface of the USBF sludpge blanket filcar, within which
fluidized bed filtration (upflow sludge blanket filtration) takes place. The water is crystal clear as can be seen in the
pictures below,

The above right picture shows raised sludge filtar blanket approx 8-10 inches below clear water surface {the
sludge blanket level was intentionally raised by prelonged influent pumping).

Lake Alred WWTP, Florida - %07 Fage | of 2
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CASE STUDY

Filtered clean effiuent at the top of the sludge blanket fiiter overflows nto a v-notch overflow trough locates
under the walkway. There are no moving mechanical parts within the siudge blanket filter/clarifier or the overflow
troughs.

From the overflow trough the treated effluent flows by grawvity
inta the Fontana drum microscreen filters. Picture on the right
shows filtered effluent in the backwash well of the microfilter
(the microfilter uses filtered effluent behind the filter for its
automatic backwish).

From the effluent storage tank below the microfilters, the treated, filtered effluent is pumped to the existing
chlorination.

Influent = Effiuani ]
- GDDL ] T~‘?$L BOU T“TE i Nl'ﬁ";_T': The plant ratrofit and upgrade was completed and
itla mg' i m mpgiL m i g i , "
hun0s [ 181 | o2 | 505 | 36 | 360 the plant :;uuterl up in May 2007, As illustrated by
11-Jun-0B 4.76 285 1 a7 the analysis of samples taken during the month of
|8-Jun-08 2149 386 508 20 37 July 2008, che plant is exceeding its design
25-Jun-08 | 5.45 50 378 | I
Average 200 | 278 s08 | 33 372 | parameters of <0 mg/| for BOD, T55 and Nitrate.

WELCOKE e

.. e —
THE CIT7 OF LAKE ALFRED
| T ——

THEATHENT FACTL ITY

Lake Affred WWTP, Flarida - 10-08 Page 2662
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UPFLOW SLUDGE BLANKET FILTRATION (UISBF™)

PROCESS SUMMARY

THE PROCESS

Operation of a USBF™ plant s simple and self-regulating. VWastewater enters the anoxic compartment of the
bioreactor where |t mixes with activaced sludge recycléd from the bottam of the siudge blanket filtar, Agitated

= and meved in a plug flow manner, the mixed liguor flows into the
- bioreactor's aerobic comparement. After asration, a stream of the
i mixed liquor enters the bottorn of the sludge blanket filter where
" unr =l ot | the sludge floce and water are separaced by upflow sludge blanket
e 3 sty e filtration. After separation, filtered effluent overflows ino a
A Py \i . collection trough and is discharged from the system. To complete
Al T = the internal gravity circulation loop, activated sludge collecting ar
T T the bottom of the sludge blanket filker is recycled pack into the

LEEF™ EOREACTOR bloreactor anoxic compartrment.

THREE FEATURES THAT INCREASE EFFICIENCY AND REDUCE COSTS

Sludge Blanket Filter

The upfiow sivdge banker filter intreduces 1 substantially higher specific rate of separstan than other commonly used separation
rechnigques. Unlike conventonal clarifiers, influent enters ac the bottom and fows upwards. As ehe cross seconpnl arey increases, the
upfiow volocicy decrenses untll the acthated sludge floce become stationary and thus farm a filtering media for actvated sludge flowing
thraugh. High filtration eficlency iz achioved and evon partcies wich setding velocides too low 1o be romoved by setding alone are fltered

High Sludge Concentration
Maoae traditional plants aperate at low oF medium eludge concentrations, typleally 1500 — 3,500 mgll. USEF™ sraceds by eontrust operates
ot higher sludge concentrations. typically 4,000 - 4000 mg/l rasuldng In fongor sludge age and increased bislogical cifidency,

All Processes Integrated into One Bioreactor

Mot convendoml technolopied carry out processed al merlieaton, depienfication, clarilicaten and didge stblizstion f a nuinber of
dedicated vessoiy, By contrast, USEF™ process incorporntes these processes inside a compatt bioreactor, reducing equipment size and
ligquid handling requirements.

. Trickling Rlear plane reorafi

yetams Imc,

o Lol com N Frocen .u;u.l.;yf_!ﬂl Fags
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BENEFITS

High Treatment Efficiency Including Biological Mutrient Removal (BNR)
The SBF™ pracess features an internal ancxic compartment for biclogical reduction of nitrogen and phosphorus by nitrification,
denitrification and luxury uptake' processes respectively.

Alkalinity Recovery & Filamentous Bacteria Control
The integral denitrification process facllitates partial recovery of alicalinity during nitrilication. As well, the anoxic slector is used to contral
filamentous bactoria growth within the system,

No Primary Clarification
USEF™ process dees not require prirmary carification prior to biological treatment. A proper screening faciliity and for larger plants, gric
rermeval spstem (s all that ls required upstream of the bioreactors.

Hydraulic Flexibility

The sludpe blanket filter prism or cene thape not only allows other treatment processes to take place sround It but |t also facilicates
superiar hydraulic flaxibilicy, The process easily sccommaodates high peak flows and -

figw swings in a sell-regulating manner; the higher the flow, the higher the sfudge
blanket rises and the arger the filtration ares becomes

Modular and Flexibie Design
Maodularity of design allows awners to stuge plant development and ensures thut
plants can be quickly expanded if and when growth demands.

Reduced Operating and Maintenance Requirements

% * F unt aof maving pare r . e Wil aapansion of the gt it Sus Paaba Ski mart, Twe arigial
The ?'{:-I 'tlpa-;, deslgn. minimal amoont of meving parss and self- regulating hydray M Lol T Wralei ™ 199 vonhumiarind 2 Ao
cantributing to lawer ‘ antdiboniad roduies o 1005

oporaling and maintonance costs

Reduced Site Requirements

LISBF™ pracess fncorporates nitrification, denftrification, clrification and  sludge
smbllizadon into a compact bioreactor which reduces cquipment sizo and liguid
handling requirements and uldmately leads to s smaller plant foatprint.

Mo Odor
Acrobic conditlons throughout the blarsactor and cxtended sludge ape eliminate or
dramatically reduce odar, USBF™ plants can be locited withln populated arcas

without odar concerns. B0 ¥t (BN GPO LISEF W TT bl I & sealideglal
Nt b fe et hoasing g 1S IR fui-S8anal miLes of
Ui i waiiss

Improved Sludge Characteristics |
Law microblal loading {extonded sludge age of 25-35 days) produces |ess excess studgo, which s acrobically smbilized, and which is
characterized by impraved soructire and bettor dewatering capability,

APPLICATIONS

Municipal and Domestic Wastewater
Literally thousands af site canstricied and packaged LSBFT treaoment phants serving mumeipalitios. cammunities, subslivisieons, ski resoris,
shopping centers, summer resorts. golf courses, hotels, resmurans ece. are in aperntion worldwicde,

VWater Reclamation

The USBF process alone 15 capable of remaving BODs and TS5 1o less than 10 mg! without post-lltragan, Totwl Nivogen reduction to less
than 10 mgl and Total Phosphorus removal to about 2.5 mgl. {The reduction of total phosphorus to less than 2.5 mgfl requires additional
chemicil precipitation). This high efficiency of the continuous flow WSBF™ process paves the way to ecenomical ‘tertiary” post-treéatment
Using the USBF™ process followed by membrane. sand or microsareen filtratlon, and UV disinfectlon, ECOMuld designs, builds and
operates creatment plaries producing Class A (or Title 22). or reclalmed water quality eflluent at economical caplal and aperating costs.

Existing Plant Retrofits

The scif-contained nature of the intermal cireulation loep and scructural independence af the dudge blanket fitter Insort make it possible
that virmally any @nk can bo converted to a wastewater treatmont plant Many existing RBC's, ouxidadon ditches and othor plamt have
been retraficted with USBF ™ flleers to inerease treatment afficiency andor plant mpacity.

Industrial Wastewater

Many plants treating high strorgeh industrial wastewater including food processing plants. slaughrerhouses and rendering plants, dairy plants
and paulp mills have been desigred and are in mecessful operation worldwids,

Uﬂmmrnr_wnm Fagm d
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Upflow Sludge Blanket Filtration (USBF")

External Membrane System (eMBR)

In recent years, membrane filtration has been widely adopted by the wastewater treatment industry
predominantly using immersed hollow fiber or panel membranes. The immersed membranes
however, come with significant compromises invelving costs, simplicity, flexibility, and more. Costly,
'special requirement influent fine screening’ needs to be provided, and steps such as lifting and
removing the membranes out of the bioreactor when required for maintenance are disruptive to
routine plant operation. Additionally, membranes immersed in the bioreactor make optimization of
the biological and the filtration processes difficult.

ECOfiuid membrane system, which consists of an Upflow Sludge Blanket Fileration bioreacror
followed by external membranes, builds on the treatment effidency of the USBF™ process and
utilizes external membranes for final polishing filtration. The configuration reduces or eliminates many
of the immersed membrane compromises. No special pre-treatment is required, the biological
treatment can be optimized for biclogical nutrient removal (and include chemical precipitation if
desired), and the membrane energy input is kept low by the membranes design and by the fact that
the TSS of effluent from the USBF™ sludge blanket filter is already less than 10 mgfl. The result [s a
membrane quality effluent, including giardia and cryprosporidium removal and turbidity reduction to
0.1 NTU, with significantly improved reliability, flexibility and simplicity of operation, and reduced
capital and operating costs.

REJECTS l
ke

FRODUCT (DR TO V)
BOD «Sml

I < 10 mgh
TURBICHTY < &1 NTU

AE  AFRDBIC COMPARTMENT

AN ANCXIC COMPARTMENT

SBF SLUDGE BLANKET FILTER
RAS ACTIVATED SLUCGE RECYCLE
FT FEED TANK

FT  PRODUCT TANK USaF
UV UV DISINFECTION

USBFULTRA-FLO SYSTEM

BRINGING IT TOGETHER

The system brings together the best of the biological and the membrane processes. The advantages of the
ECOfluid membrane system are:

No “Special Needs” Fine Screening
The external membranes do net require “special needs” ultra-fine screening cypically required for immersed membranes.

No Primary Clarification
The USBF™ process does not require primary clarification.

Optimized Biological Processes Including Biological Nutrient Removal (BNR), Alkalinity
Recovery & Filamentous Bacteria Control

The single sludge denicrification process facilitates total nitrogen reduction and partial recovery of alkalinity lost during
nitrification. Total ghosphorus is reduced by “uxury uptake' process, and ‘the anoxic selector’ contrals fllamentous
bacteria growth,

BEOHR I Byninmes Do, 404 86724544, nloiliecolhuld.com. sevw.ecofiuldoom LSRFLiiien-F e Mamrivianin Syt ((16-085) Paga §
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High Membrane Flux Rate and Reduced Fouling
The lew membiane feed solids concentration (=10 mgll) enables high flux rates and reduced membrane fouling.

Muiti-Barrier Two Stage Filtration
Twio stap filtration - upflaw sludge blanket fluldized bed filtration followed by membrane filtration for greater relability

Easy and Economical Membrane Cleaning and Maintenance
The external membrane malntenance is safe, easy and dry. There is no exposure to chemicals and sludge and no cranes
are required.

Modular and Flexible Design
The modufar hature of the USBF™ process and the excernal membrane systems ensures that plants can be readily
expanded In rasponse to growth in demand.

Reduced Operating and Maintenance Requirements
The compact design, minimal amoune of moving parts, modularity of construction, high membrane flux rate, sighifiecantly
reduced power consumption, low feuling and ease of maintenance result in decreased operating and maintenance costs.

MNo Odor

Aerobic conditions throughoue the process and extended siudpe age eliminate or dramatically reduce adar. The plants
can be located within populated areas without odor capcerns,

Improved Sludge Characteristics
Low microblal leading (extended sludge age of 25-35 days) produces less waste sludge. which is agrobically smbilized, and
which is characterized by improved structure and becter dewatering capabliicy.

ABOUT THE MEMBRANES

gt Ultra-Fia™ membranes models MU 01 to MU

24 are designed for Cross-Flow and Dead-End

Fend (out-to-in) filtration. In dead-end filtration, one
— end of the hollow fiber is closed ensuring that
Regocts the feed water permeates through the hollow

, fiber using less pressure,

The hollow fiber outside diameter is 2 mm and it
| is fabricated from hydrophilic modified PAN,
Each membrane cartridge is 8" dia x 60"
long (200 mm dia x 1500 mm), its total surface
area is 450 i (40 m®), and the operating
pressures are < 8 psig (55 kPa) and < 14 psig (97
lkPa) for respectively feed and backwash.

LU L B8 LY DE-B MU 208 MU 248

ECOfiwid Systems inc, 404 662-4544, miniecnfulionm, www ecaliubif oo ISAEE B Phosibras Spnvoin [TE08) Byae 3
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PLANT COMPOMENTS AMD EQUIF‘HENT LisT

the plant is composed of pre-treatment headwerks, two 0.5 MGD bioreactor modules, microfiltration or
membrane filtration, and UY disinfection. Without iimitation, the following equipment, companents and parts
is required:

integrated Heaaworis i (i)
Ubjective: Screen out debris; remove sand and grit; convey, wash and press screenings.

Design Considerations: rhe system is a compact Integrated system provided with a coarse bar
screen by-pass of the fine mechanical screen to equalizarion tank should it

need Lo be taken out of service [or maintenance.

Make: TBA

Sereen Openings: e

Capacity: 1,500 gpm peak flow

Material: Stainless steel / plastic {amelfas
Drives: vz Hp, 1 15/1/60 sereen motor

1 Hp, V15/1/60 sereen brushes motor
3 Hp, 46U/ 316U screenings screw
3 Hp, 460/3/60 sand screws (£ of)
Alternartive: Number of other iniagrated systems are avadable and can be substicuted

tqualization Tanik EQT (1)

Cibjective: Provide containment for screened influent before pumping to the biology
Capacity: 30,000 gallons
Material: Concrete

Equalization Tank Fumps EQP (4) (2 for each 0.5 MGL moduie)

Cbjective: Pump the contents of the equalization tanlc into the anoxic tanks of the
bioreactors.

Tvpe: Submersible, non-clog

Make: ABS, Meyers, Goulds, Flygt or equal

Capacity: 820 usgpm (@ 25 it TOH

Material: Cast iron bedy and impelier

Drive: 10 Hp, 460/ 3/60

Agcessories: Base elbow c/w carrier and guide rails

Egqualization Tank Mixer ETHM (2)

Objective: Mix incaming raw sewage

Design Considerations: I'he mixers are provided with thermal and seal leak sensors.
Vandor/Make: ABS, KKSB.ITT Fygt or equal

Marterial: stainless steel propeller and shroud, cast iron body

Dirrea: [0 Hp, 460/3/60

Accessories: Guide bars, lifting chain

Fine Bubble Diffusers {Lot}

Obijective: Provide for adequate mixing and oxygen transfer in the aeraticn
compartments of the bioreactors.

Make: High efficiency sock type or dise diffusers

lateral EFCM fiexible membrane, PYC headers and drops

B0 Syatanie foe, wiwecofliood cain Page
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Anoxic Mixer AN {4)

Ubjective: Mix incoming raw sewage and recycled mixed liquor.

Design Considerations; ihe mixers are provided with thermal and seal leak sensors,
Vendor/ake: ABS, KSB. IT7 Flygt or equal

Materiak: Stainiess steel propeller and shroud, cast iron body

Urive: 10 Hp, 460/3/60

Accessories: Guide bars, lifting chain

Sludge Bianket Filter SEF (8)

Cibjective: Frovide conditions for mixed liquor flocculated sludge and  efiluent
separation.
Uesign Considerations: ihe fiiters accommodate high peak flows and tflow swings in a seff-regulating

manner - the higher the iiow, the higher the sludge flocs rise and the larger
the filtration area becomes,
[he filters are provided with adjustadble efiluant weir troughs and surface
skimmer systems, Clartiler skimmings are transferred to siudge transfer tank
Srze: 13" wide x 12 highx 42" long
Material; ne sludge blanket filters are fabricated from steel with all steel surfaces
factory sandblasted to 35PC 10 and painted with two coats of polyamide
epoxy palnt to |2 mils DFT.

Sludze Pre-1hickeners 3P T and Pumps SFTF (B)

Ubjective: Pre-thicken studge to 1.5-2.5% d.s. content.

Dresign Consiaeration: Fre-thickener is a large diameter plpe provided with sludge entry/exit
openings. iudge enters at the top and settles to the bottom from where it Is
periodically drawn our to the sludge transfer tank. The amount of excess
sludge depends on the plant organic loading and the pump timer will have to
be accordingly adjusted from time to time,

ype: submersible, non-clog

Material: Cast iron body and impeller

Drive: 3 Hp, 460/3/60

Accessories: Base elbow c/w carrier and guide rails

Microscreen Filters MFB (4) - MICROFILTRATION OGP TION ORMLY

Objective: Provide means for residual suspended solids microfiicration,

Liesign Considerations; Micrefilter Is 2 self-contamed unit ¢/'w mud and backwash pumps. Provided
with dual air bubble level probes its operation is fully automatic.

Make: Fontana or equal

Material: Stainless steel body and filter media

Filzer Media: 30 microns, stainless steel

Capacity: 2.200 gpm

Dirive: [ %2 hp. 460/3/60

Accessories: Backwash pump — | 2 Hp, 4601 3/60

Mud pump ~ | Hp, 460/3/60, ¢/w a float switch

Exrernal Membrane Filters (eMBHR) (5) - MEMBRANE FILTRATION OPTION GRNLY

Chbjective: Provide means for residual suspended solide fileraton.

Dresign Considerations: Exrernal membrane fiicers are self-contained umr ciw backwash pumps and
air blowers. Provided with dual air bubble level probes their operation is fully
automatic.

FEOMu Systenn e veweedacallind coo Page 20fl
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Make: TBA

Filter Media: 0.1 microns

Capacity: i,300 gpm

Accessories: Backwash pump ~ 3 Hp, 460/3/60

Air blower — | Hp, 460/3/60
Baclowash tank

Feed tank
UY Disinfection {2)
Cbjective: Effiuent disinfection to less than 2.2 MFN/ 100 mi (fecal coliform)
Design Considerations: Qpen channel type system instalied within concrete channels is provided. i he

system consists of two UV lamp module banks installed in series within each
of the iwo concrete channels.

Capacity: {,300 gpm

Fecal Coliforn. 2.2/ 100 ml

Accessories: UV intensity monitor, elapsed time meter, ground fault interrupter, cleaning
raci

Air Blower AB | (3 ~ Two duty and one standby)

Objective: Provide air for fine bubble aerauon,

Lesign Consideration: Three blowers are provided each capabie of serving 0.5 MGL bloreactor.
Iwo blowers are duty blowers the third is a commen standby,

Make: Dresser Roots, or equal

Lapacity: LO00 SUrM @ 7.5 psig

Material: All iron

Drive: 50U Hp, 46l 3/60

Accassories; Filter/Silencer and Dhscharge Silencer, Pressure Relief Vaive, Belt Drive and
guard, Fressure and temperature gauges. Vil drive controlled by DO
imonitor

Air Blower 8 4 {2 - iwo duty and one standby)
Objective: Provide air for RAS airlift pumps, coarse bubble aeration in the equaiization
basin and sludge aerobic digesters.

Sludge Transfer fanit STPS (1)

Objective: Provide containment for waste sludge and claritier skimmings before transter
to sludge post treatment

Capacity: 50,000 gallons

Material: Concrete

Siudpe fransfer Fump STF (I}
Objective: Pump the contents of the siudge transfer pump station co the sludge post
Lreatiment

Alum Storage and Dosing System ADS (1)
Cibjective: Meter alum into the anoxic compartments of the bioreactors

‘Chuid Systams Inc, wwwacadluio com Paga



Decentralized Wastewater Treatment

With the technological advances of small plant perfor-
mance and reliability, decentralized plants and water
re-use have now become eminently feasible and eco-
nomically and environmentally advantageous. Smaller
local treatment plants in place of a large central facility
allow for a significant reduction of overall capital cost,
phased construction and the possibility of local water
re-use in dual plumbing or for irrigation and other
non-potable uses.

Traditional centralized solutions require costly collec- No Odor, No Naise, Out of Sight-
tion infrastructure which often represents a major Two Decentralized Treazment Facllities
portion of the total capital cost. Moreover, the cen- '
tralized system does not readily accommodate the
treated effluent reuse,

ECOfluid's Upflow Sludge Blanket Filtration (USBF ™)
process is an innovative technology that is highly
suitable for decentralized treatment applications.
Economical and easy to operate its features include
high secondary treatment efficiency, biological nutrient
removal (BNR), self-regulating hydraulics and very
importantly NO ODOR. The USBF™ process,

followed by sand or membrane filtration and disinfec- @ Giving Water New Life
tion produces high quality re-usable water at eco- ECOfluid Rﬂjdmn-gil"dumh“mmm;ml

nomical capital and operating costs. STSTEMS IHC Municipal | Decentralized
P; (604) 667-4544 | B info@@ecofluid.com | W www ecafluid com

SULLIVAN

JSEF WASTEWATER
TREATMENT PLANT
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UPFLOW SLUDGE BLANKET FILTRATION (USBF)

NITROGEN REDUCTION MEMORANDUM

Mitragen s remeved by nlerification and denitrification processes. Mlorification s autetrophic and all USBF integrated
binreactars deliver complete nicrification of ammonia to nitrate provided that certain minimum temperature is maintained
and alléalinity is availsble. * Denitrification is heterotrophic and requires carbon source. Processes using “separate-sludge
denitrification"” require ehat carbon is added. LSBF technolagy “single-sludge denltrification” approach uszes an endegenets
carbon source to main@in the denitriflers. Influent |s cambined with nitrified mixed llguor in the anoxle compartment
praviding the carbon source needed for deniorification.

The canditions that affect the process of denitrification are (not In the arder of priaricy):

+  Volumes or HRTs - The required ‘biologleal’ velume is divided into anoxic and oxide volumes. The ratio of the o
vartes depending on the degree of denitrification desired. The anoxic volume or HRT must allow for DO exerton and
for the provision of anaxic conditions reedad for farmanmtion,

s Mlxing of the Anoxic Yolume - Good mixing and roll of the ancxic compartment ls impormnt. Mixing should be "gentle’
so as not ta break up the sludge flacs,

DO Concrol - DO contrad througheur the biorezcter (s the most impormnt factor. The ‘plug’ flow of the mixed liquor in
the oxide compartment allews for manual adjusement of Individual aeration diffuser sections, and the overall air flaw Is
typically comralled by a contnuous DO menitor modulating the blower AFM vz variabie frequancy drive (VFD). Anoxic
compartment 2O is ‘controlled’ only indirectly by the sxide campartmant DO adjustment and contral, and by providing
sufficlent campartment velume (ses above),

= RAS Recycls - Mixed Hguor conmining nitrles/nitrates |5 recycled from the bottom of the darifier to the anoxic
compartment wheare the incoming BOD serves as the carbon source ar electron donor for the reduction of nicrate ta
elemental nitrogan. The efficiency of the overall nitrogen reduction has been determined to ba a function of the RAS
flow multiple (the higher the multple the higher sfficlency). However, the recycle has to be balnced against other
factors and based on experience a multiple of 2 to 4 provides a ‘mfery factor' for typlcel domestic wastewater while
moderating the negative effects. RAS pumps are typlcally airlft pumps for smaller plants, and low head (low Hp), axil
flow pumps provided with VFD drives for larger plints.

+ Temperature — Low temperatures and dramatic changes in temperature inhibit or stop the process of denitrification,

= Carbon - Incoming wastewater is the source of carbon, * Carbon deficlency is typically not an issue with most municipal
ar damestic wastawatar,

CASE STUDIES
The foliowing LISBF plant operating duta have been recorded:

Marco SHORES, FLA

Mitrate | Miite | Ammonia ™
Effiuent as N s as TiN TEM g
(g | (mgh) | (mgh) | tmgl) | mgm | T

Buguat 13, 3003 12 Q0441 005U 329 (R 4§39
Pugise 27, 2003 18 - 0.050 2.8 .74 3154
Beptember 10, 2003 31 - 0050 i a7 18
Design Parameters Pl R || e [l ) )
Motes: I Li denobea Linder Deteccabla Limic

L The plane b not equipped with SCADA. continuons B0 monirer and VFER diives
3. Offletal lab anabpsiz avhilabda

| Watr-lcation was abaorvod o Remetian ot tofnperatiies as lowas =3 r|ng C
! Mierificatian conaumas 7.1 mighl of alikalinity gs CaCOy for each mig'h af arvimanks axidized.
* Reducrion of | gram of mierogen reqeires spproxlmitey 3 - & grams af BOD {ar aqulvalen garbon

ECHiR) Syt e, bl S04 54, infpiDecoduid com Pt rgp Misninrus Mamecasshmn = 08-00 Page § o 3
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Kicking HORSE Ski RESORT, BC
Mitrate | Mitrite | Amimonia
Efflisent an M (T as M Tik
(mgh | (mgh) | (mgh | imgl)
Piarch |5, 2007 48 ) 07'e 5]
PMarch 72,2007 30 0.0y 149 321
Plarch 39, 2007 34 a0 [REF 3.54
Al 2, 2007 5B 0.67 0097 657
Wil 9, 2007 %0 a2 0.035% 324
Meeea: |. Mitrogisn reduciion was noc the plane deglgh aboetive (small phakic compartmant)
1 The plant safvis o skl resser whera flewe remperatures and bislagical leadingt vary stgnificantly fram weekends m woskdays
3. ORicial kb =nakysis avaitable
IstAMORADA, FLA
2005 1006
April May June July | August Sept |onuary | Fobruary | March Al June Juby
1.7 ER 3.1 9 | 3 8 b5 33 i | 15 iA 4.7
Meror b Tha piaie s a sl plane withaur oy summared conorals
I, D oy wide infhaanr flow fluctnacions small plant's denbrificaman s oppheally mors difficuls wo manage than widh krge planes
1. Cificial lak asalysss available
Snuc Cove, BC
2005 2006
March Jung Sep CDec March Juime Sep
T 783 4.44 6,54 B.27 .78 441 62
THM 12 1.9 5.2 o7 13 if 413
Mo [. Thiz plane i 3 vary banc rondwen of che USBF configuranon, it wis not desigred far niragan reduetion (small anesic vobume), and k1S not
eauipped with cantiniats (M manlesr and YFD drio.
2 Officinl kb anakysm evaiialla
Mt Bay, BC
Micraze 7 Mitrieo as N THR T
1}
i il (mgl) (/) (mgl
Wspedl |7, 2007 | & 0s by
ay 22, 2007 40 ] L]
une 25, 2007 517 |5 &7
uly I7, 3007 .75 .5 47
st 7, 2007 ik | 5 <4
Geptember | 1, 2007 711 14 ES
Oatober 16, 2007 4.11 I 54
Movernbar &, 2007 EE] 21 6.1
[Pesign Parameters o

Mevtea:

1. The plant b o warer reclsmation plane whers the pormictod efffuene Tacal Micragan (TR le <10 mgi
2 Tha plant is ralachvety small (150 mid; 40,000 gpd) and axperences high Inflkrnan

3. Oficial lab aisalysis svalbyblo

B Mg (e, A0S A-2544 nimilecolild o

Pdprogey Sadoction Femnrmcuen - OG0 Fogs 7ol 7
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UPFLOW SLUDGE BLANKET FILTRATION (USBF)
PHOSPHORUS REDUCTION MEMORANDUM

One of the beneficial features of the LSBF technology i increased efficiency of phosphorus removal. This is due to the face
that & sighificant amaunt of the influent phesphorus is reduced by biological phasphorus uptake.

The mechanics of blolegieal phosphorus upmke, known as “luxury uptake”, ts due o exposure of activated sludge
altarnating oxide and anexic conditions. Under the conditlons, the cells store more energy In the form of phosphotus than
needed for thelr survival. If serictly oxide conditions are mainmined during subsequent clarification, phosphorus will be
retained by the calls and it will eventually be removed with excess sludge. Unlike most ocher methods of clarification, the
upflow sludge blankec filtration process malntains oxide conditians in the filker, and phospharus reducton by biological
uptake ta a3 low as | mg/l has been achieved as damonstrated in the mble below.

The following resules were recorded during the 2007 Annual Report filing test period ac Kicking Horse Skl Resort, Golden,
BC:

March 15 | March 22 | March 25 [ April 2. | Aprl @ | Average
Taml Phospharus [mgil] LI 078 0.69 0.95 22 .15

Motes: |, Towrl Phosphorus reduction wis entirely by the blolegieal phaspherus uptake. MO CHEMICALS WERE USED.
2. 24 hour compuosite samples were analyzed,
3. Officlal fab analysis available

Far further phosphorus reduction phasphorus precipimne chemicals such as aliminum suffate, ferrous sulfate or othar salts
are used. In most domestic wastewater phosphorus Is present in three forms, orthophospharte, polyphosphate and arganic
phasphorus. Polyphasphate and organic phosphorus camnot be readily precipicated bur both are converred to
arthophosphate during biological treatment, which can. Since the bulk of phesphorus reduction is accomplished by biological
uptake, the small polish dosages of metal salt precipitant do not significantly Increase sludge praduction,

In simulcaneous chemical precipitation meeal safes are dosed inte the anoxic campartment of the USEF bioreactor.
Continuous shedge Internal circulation and mixing ensura efficient precipiation, ceagulatien and flaccuiation within the
bioreactar with an added bensfic of Increased efficiency of the USBF clarifier,

The following =fliuent Total Phosphorus parameters were racorded at 5 | MGD (4.000 m'd) USBF facility during seven
manths period from |une ta December 2002 The facility was provided with aluminum sulfate (alum) dosing system. During
the pericd dual 24-hour compasiee samples were raken and apalyzed and only the higher results were recorded. The
following nre menthly averages of the daily compesite sample analysis.

2002 June July | August | Sepr. | Oct. | Nov. | Dec | Average |
Total g — 1|
Phosphorus | 04 0.5 0.2 0.3 04 0.5 03 04

Notes: |, TP design paramerer was 1.0 mgll

2. The facility has not been provided with any post-blology (read post LISBF) filtration

3. Since the bulk of the total phosphorus reduction was by bialogleal uptake, the alum cansumprion and the balase
sludge preduction were light

4, Two 24-hour composite samples were analyzed. Only the higher results were recorded.

5. Official lab analysis available

6. With added post-bislogy (past USBF) micrascreen filtration, reduction of Total Phosphorus to 0.1- 0,25 mg/|
range iz helieved o be eminently possible

' Shudge daeane remn fram ssorage or dewatering to blorsactors o such is e case must be chemically tresmd 2 anokic condicians during quiescent
pariads will cause phosphann roledse.

EECH et Sy I (04 043 4544, pilciBocaihiid e Fhaapharus Wasot o Hemaramdun— 060 Py | 6]




At anothar facllity, Ishmder Resore in Flarida, the following results were recorded in 2006:

2006 Jan Feb Mar Apr May Jun Jul Avarage
Total
Phospharus | 0.1 0.13 0.3 04 0.5 0.1 0.2 0.25

Motes;

|. TP design parameter was |.0 mg/|

C=ECONd

2. Islander Resort facllity Is ax 12,000 GPD (45 m™d) a reladvely small syseem with highly fluctuating flaw and very

rudimenmry contral system only

3. The facllicy |s pravided with past-biology (post USBF) microscraen fileration
4. In the ariginal canfiguration farric sulface was used for chemical precipitatien, but it was repliced with aluminum

sulfata in the last few years

5. Grab samples as mandated by Florida Department of Ervironmenal Protecton were analyzed and recorded

monthly
fi. Officlal fak amalysis avaliable

ECOTnd Sysamima lid. 604 1422544, poliecofmd com
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USBF" - Membrane Filtration (USBF ™F)

In recent years, membrane filtration
has been widely adopted by the
wastewater treatment industry pre-
dominantly using immersed hollow
fiber or panel membranes. The
immersed membranes however, come
with significant compromises involv-
ing costs, simplicity, flexibility, and
more. Costly, ‘special requirement
influent fine screening’ needs to be
provided, and steps such as lifting and
removing the membranes out of the
bioreactor when required for mainte-
nance are disruptive to routine plant
operation. Additionally, membranes
immersed in the bioreactor make
optimization of the biological and the
fileration processes difficult.

=
ity

USBF" mr

merges efficient biological treatment
system with compact external membranes

No “Special Needs™ Screening

Optimized Biology (incl. BNR)

Multi-barrier, two stage Filtration (USBF/MF)
High Membrane Flux Rate & Reduced Fouling
Clean-in-place (CIP)

Modufar & Flexible Design

No Odor

Significantly Reduced Power Cost

Advanced Wastewater Treatment (incl, Membrane Filration) « Water Reuse

The USBF™mF system, which consists of a USBF™
bioreactor followed by external membranes, builds
on the treatment efficiency of the USBF™ process
and utilizes external membranes for final polishing
filtration. The configuration reduces or eliminates
many of the immersed membrane compromises.
No special pre-treatment is required, the biclogi-
cal treatment can be optimized for biological
nutrient removal (and include chemical precipita-
tion if desired), and the membrane energy input is
kept low by the membranes design and by the fact
that the TSS of effluent from the USBF™ is already
less than [0 mg/l. The result is a membrane quality
effluent with significantly improved reliability, flex-
ibility and simplicity of operation, and reduced
capital and operating costs.
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Packaged Wastewater Treatment
Technology Leadership of the Year Award

ECOfluidsysrems inc

Giving Warer New Life

Residential | Industrizl | Commercial | Municipal | Decencralized

Info@ECOMuid.com | wewwECOfluid.com | Tek: (604) 662-4544
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ECOFLUID AWARDS & ACCOLADES

e 2007 — Awarded one of Canada’s Top Ten Cleantech Companies

(1 ||r'|_iﬂ.'l"l Iy
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f—m—:; Wor—

e 2006 — Received Frost & Sullivan Award for Technology Leadership

FROST & s LY AN

e 2006 — Received the Technology Merit Award from Environmental Business
Journai

ENVIRONMENTAL BUSINESS JOURNAL®

MraKegle kol mmenlloe for st (Lt Juddicohy

e 2002 — University of California, Davis — USBF™ technology was the highest
ranked biological treatment system out of almost seventy technologies
reviewed

“State of the art... an important environmental process

revolution.”

Lawrence K. Wang, PhD, PE, DEE, CO on the Upflow SludgeBlanket Filtration process

United Nations industrial Development Organization {UNIDO)
Chief Editor, Humana Press, Albany, Nj
New York City Water Facilities Manager
City of Albany, NJ, Water Dept.

BB Systoms Inc, 209 6004034, Gl B0 AILLERIT, Tow M GE e E L e TR0T Awards B AcColnges (7 0%) Pago 1
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BENEFITS

High Treatment Efficiency Including Biological Nutrient Removal (BNR)
The USBF™ procoss features an intermal anoxic compartment for biological reduction of nitrogen and phosphorus by nitrification,
denitrification and 'luxury uptake' processes respectively.

Alkalinity Recavery & Filamentous Bacteria Control
The integral denitrlfication process facilitates partial recovery of alkalinlty during nitrification. As well, the anoxic selector is used to controb
flamentous bacteria growth within the system,

No Primary Clarification
USBF™ process does not require primary darification prior to biological treatment. A proper screening facility and for larger plants, gric
removal system is all that is required upstream of the bioreactors.

Hydraulic Flexibility
The sludge blanket filter prism or cone shape not only allows other treatment processes to mke place around It but it also facilitates
superior hydraulic flexibility. The process easlly accommodates high peak flows and
flow swings in a self-regulating manner; the higher the {low, the higher the sludge
blanket rises and the larger the flitration area becomes.

Modular and Flexible Design
Modularity of design allows owners 1o stage plant development and ensures that
plants can be quickly expanded if and when growth demands.

- - N . g -
Reduced Operating and Maintenance Requirements T

i H _ Modulai axpansion of the plant ac Sun Peaks 5kl Resor, Two osigimal
The compact design, minimal amount of moving parts and sclf- regulatng hydrau s nesias (o] omatice y 1999 Sggtuotad it [
contributing to lower addhional medules in 2005

operating and maintenance costs.

Reduced Site Requirements

USBF™ process incorporates nitrification, denitrfication, clarification and sludge
stabtilzatlon Into a compact bioreactor which reduces cquipment size and liquid
handling requirements and ultimately leads to 2 smalicr plant footprint.

No Odor

Acrobic conditions throughout the bioreactor and extended sludge age eliminate or
dramatically reduce odor. USBF™ plants can be located within populated areas

without odor concerns. 100 miig (BO.000 GPIJ) USBF WWTP built in 2 residonti
subdivislon betvoen housing atresting s the nen-adares nawra of

tha proces

Improved Sludge Characterlstics
Low microbial loading {extended sludge age of 25-35 days) produces less excess sludge, which is acrobically stabilized, and which is
characterized by improved structure and better dewatering capability.

APPLICATIONS

Municipal and Domestic Wastewater
Literally thousands of site constructed and packaged USBF™ treatment plants serving muricipalities, communitios, subdivisions. ski resorts,
shopping centers, summer resorts, golf courses, hotels, restaurants cte. are in operation worldwide.

Water Reclamation

The USBF process alone is capable of removing BODs and TSS 1o less than 10 mg/l without post-filtration, Total Nitrogen reduction to less
than 10 mg/l and Total Phosphorus removai to about 2.5 mg/l. {The reduction of rotal phosphorus to less than 2.5 mg/l requires additonal
chemical precipitation). This high efficiency of the contlnuous flow USBF™ crocess paves the way to economical “tertiary’ post-treatment.
Using the USBF™ process followed by membrane, sand or microscreen flitration, and UV disinfection. ECOfluid designs, builds and
operates treatment plants producing Class A (or Title 22}, or reclaimed water quality effluent at economical capigl and operating costs.

Existing Plant Retrofits

The sclf-contained nature of the Internal clreulation loop and structural Independence of the sludge blanket fiiter inserc make it possible
that virwally any tank can be converted to a wastewater treatment plant Many existing RBC's, oxidation ditches and other plants have
been retrofltted with USBF™ fileers to increase treatment efficiency and/or plant capacity.

Industrial Wastewater
Many plants treating high strength Industrial wastewater including food processing plants, staughterhouses and rendering plants, dairy plants
and pulp mllls have been designed and are In successful operation worldwide.

ology M !;ﬂ:mmu ne, 117§ u!:!“, Huﬁewl‘huwm warmeselikkoom U5BF Procoss Summary 380
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UPFLOW SLUDGE BLANKET FILTRATION (USBF™)

PROCESS SUMMARY

THE PROCESS

Operation of a USBF™ plant is simple and self-regulating. VWastewater enters the anoxic compartment of the
bioreactor where it mixes with activated s!udge recycled from the bottom of the sludge blanket filter. Agitated

and moved in a plug flow manner, the mixed liquor flows into the
T bioreactor's aerobic compartment. After aeration, a stream of the
* mixed liquor enters the bottom of the siudge blanket filter where
|+ . o 1 e | the stludge floes and water are separated by upflow sludge blanket
v 29 ke . | filoration. After separation, filtered effluent overflows into a
AR S v v collection trough and is discharged from the system. To complete
Al P ) ' the internal gravity circulation foop, activated sludge collecting at
I TerazarTarois the bottom of the sludge blanket filter is recycled back into the

USEF” BIORSACTOR bioreactor anoxic compartment.

THREE FEATURES THAT INCREASE EFFICIENCY AND REDUCE COSTS

Sludge Blanket Filter

The upflow sludge blanicet filter introduces a substandally higher speciflc rate of separation than other commonly used separation
technlques. Unlike conventional clarifiers, influent enters at the bottom and flows upwards. As the cross sectional area increases, the
upllew velocity decreases uritil the activated sludge flocs become stationary and thus form a filtering media for activated sludge flowing
through. High filtration cfficiency is achleved and even particics with setting velocitics too low to be removed by settling alone arc filtered
out.

High Siudge Concentration
Most traditional plants operare ar low or maedium sludge concentrations. typically 2,500 — 3,500 mgil. UISBF™ process hy contrast oporates
ar higher sludge concentrarions. typically 4.000 — 6,000 mg/l rosulung in Jonger sludge age and increased biglogical efficiency.

Ail Processes Integrated into One Bioreactor

Most conventional technologtes carry out processes of nitrification, denitrification, clariflcation and sludge stabilization in a number of
dedlcated vessels. By contrast, USBF™ process Incorporates these processes Inside a compact bioreactor, reducing equipment size and
liquid handling requirements.

'"““_ T [T T
b Sy Bl

Lake Alfred, Fi. | MGD (4,000 m7id) WW TP (rour 0.25 MGD madules) Trickling teer plant recroiie,
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USBF"” - Membrane Filtration (USBF"eMgR)

In recent years, membrane filtration
has been widely adopted by the
wastewater treatment industry pre-
dominantly using immersed hollow
fiber or panel membranes. The
immersed membranes however, come
with significant compromises involv-
ing costs, simplicity, flexibility, and
more. Costly, ‘special requirement
influent fine screening' needs to be
provided, and steps such as lifting and
removing the membranes out of the
bioreactor when required for mainte-
nance are disruptive to routine plant
operation. Additionally, membranes
immersed in the bioreactor make
optimization of the biological and the
filtration processes difficult.

-----

Elll’l’

Hiﬂ

- l'.l ]

USBF" emzr

merges efficient biological treatment
system with compact external membranes

No “Special Needs” Screening

Optimized Biology (incl. BNR)

Multi-barrier, two stage Filtration (USBF/eMBR)
High Membrane Flux Rate & Reduced Fouling
(lean-in-place (CIP)

Modular & Flexible Design

No Odor

Significantly Reduced Power Cost

Advanced Wastewater Treatment (incl. Membrane Filtration) « VWarer Reuse

The USBF ™cmMar system, which consists of a USBF
™ bioreactor followed by external membranes,
builds on the treatment efficiency of the USBF™
process and utilizes external membranes for final
polishing filtration. The configuration reduces or
eliminates many of the immersed membrane com-
promises. No special pre-treatment is required,
the biological treatment can be optimized for bio-
logical nutrient removal (and include chemical pre-
cipitation if desired), and the membrane energy
input is kept low by the membranes design and by
the fact that the TSS of effluent from the USBF™ is
already less than 10 mg/l. The result is a membrane
quality effluent with significantly improved reliabil

ity, flexibility and simplicity of operation, and
reduced capital and operating costs.

FROST & SUl

LIVAN
Packaged Wastewater Treatment
Technology Leadership of the Year Award

ECOfluid sysrems 1nc

Giving Water New Life

Residential | Industrial | Commercial | Municipal | Decontralized

infoBECONid.com | www ECONuid.com | Tak (604) 662-4544




Decentralized Wastewater Treatment

With the technological advances of small plant perfor-
mance and reliability, decentralized plants and water
re-use have now become eminently feasible and eco-
nomically and environmentally advantageous. Smaller
local treatment plants in place of a large central facility
allow for a significant reduction of overall capital cost,
phased construction and the possibility of local water
re-use in dual plumbing or for irrigation and other
non-potable uses.

Traditional centralized solutions require costly collec- No Oder, No Noise, Out of Sight-
tion infrastructure which often represents a major Two Decentralized Treatment Facilities
portion of the total capital cost. Moreover, the cen-
tralized system does not readily accommodate the
treated effluent reuse.

ECOfluid’s Upflow Sludge Blanket Filtration (USBF™)
process is an innovative technology that is highly
suitable for decentralized treatment applications.
Economical and easy to operate its features include
high secondary treatment efficiency, biological nutrient

removal (BNR), self-regulating hydraulics and very
importantly NO ODOR. The USBF™ process,

followed by sand or membrane filtration and disinfec- @ Vs :
tion produces high quality re-usable water at eco- Gwmg Water Nesw L-lff
Y ECOfluid Residential | Industrial | Commercial

nomical capital and operating costs. SYSTEMS INC Municipal | Decentralized
P: (604) 667-4544 | B info@ecofluid.cam | W: www.ecofluid.com

s T

< $

= g

o et h

E g

- g =

E w

e I

g -

wo . B

-

e L

LISEF WASTEWATER 'ﬁ) 3 %
TREATMENT PLANT g &
- I 4 H m
mo

| o ; >

n -E Q

= | 2 2

< |6k

L. e =



EXTERNAL MEMSRAME SYSTEM

L‘ " FILTERED PROBLCT
—T“ —_— Uy DESINFECTION

LISBF BIOREACTOR

EXTERNAL MEMBRANE FILTRATION & DISINFECTION

INFLUENT

MICROSCREEN

INFLUGHY FILTRATION

GRAVITY FLOW
UV DISINFECTION

LSBF BIDREACTOR
(A2) GRAVITY FLOW FILTRATION & DISINFECTION

SANDFILTERS PRESSURE FLOW
i

VT

USEF BIDREACTOR

PRESSURE FLOW FILTRATION & DISINFECTION

INFLUENT

USBF WWTP CLASS "A" & RECLAIMED WATER OPTIONS

CLASS "A" PARAMETERS CLASS"A" | RECLAIMED
WATER

BOU, max mg /L 0 il
TS5 0mg /L 10 5

FC. madian, fc {100 mi 22 2.2
FC, any sampla, fe M 100mi 14 14
TN, max, mg /L 0 NA
NITRATE - N, max, mg [ L 10 NA
TURBIDITY, avy, MTU 2 2

TURBIDITY, any sample, NTU 5 5

g

ECOfluid
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MARCO SHORES WWTP, MARCO SHORES, FL
CASE STUDY

This 300,000 GPD facility act Mareo e T T T
Shores, FLA  employs  LJSBF
bioreactors immediately followea by
microscreen fleration. Mo additional
filtration is employed.

As illustrated by the operating data
tabulater below, the plant designed
for 10F10/10 mgfl BOD! TSS /TN
consistently delivers very low BOD,
T5S and Tetal Mitrogen,

Disinfection in  this plant s by
chiorination.

OPERATING RESULTS

Dare T5S TS558 BCD ™ TP Fecal Coliform
Pre-Filter Final Final Final Final Final Efluent
Effluent Effluent Effluent Effluent
(mg/l] [mg/!] [mg/l] [mg/l] [mgfl] | [CFUI100mI)
Wugust 5, 2003 3 0.8 !
Wugust 6, 2003 28 048 [
Wuguse 7, 2003 A [
Auguse |1, 2003 | 23 2.
Auguse 12, 2003 | 40 3.3 I
Wugust 13, 2003 | 06 2.5 4.2 1. I
Wugust |4, 2003 | a7 [
Pugust |8, 2003 6.3 |
Aaugust |9, 2003 6.9 |
August 20, 2003 0.6 [
Auguse 21, 2003 A i
August 26, 2003 22 |
Auguse 27, 2003 14 3.6 6.3 18 [
August 28, 2003 (0.8 I
Buguse 29, 2003 I.& 1
September B, 2003 16 |
September 9, 2003 5.0 0.8 |
peptember |0, 2003 1.0 12 6.8 3.5
Geptember ||, 2003 0.9 [
Design Parameters 1] ] 1] 10

Total Phosphorus was NOT the plant design parameter

Marce Shores WWTP. Florida - 2-07 Page | of |
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STRATHMORE WWTP
CASE STUDY
OPERATING RESULTS
Bioreactor | Bioreactar 1_‘_ J
20072 S5V MLSS SV S5V MLSS sVl
(i) | [mg} | [miig] | [mif] | [meA] | [miig]

June 474 | 5536 | 85 74 | 5236 | 7
uly 820 | 53l 162 B51 | 5419 | 159
Augusc 732 4485 167 827 4572 182
September 8064 4798 171 758 4620 |65
Ocrobar 780 E i F 206 758 3766 201
Mavember 914 5009 185 B87 4749 188
December 914 4724 194 917 5065 182

Afmr the phint turn-aver t6 the [ANT CRErEFSE 1 FAIO-June e Aprraror "experimentrd - with
aperating parameners Jowar OO, reduced MLSS, ). The resule was much higher than eypieal S5V and
9 I the fallewing manvls.

WASTE ACTIVATED SLUDGE YIELD

WAS | WAS | WAS | WAS WAS Yield WAS Yield
2002 [kg WAS | kg | kg WAS / kg
[mim] | [m¥d] | [%ds] | [kegfd] | BOD and TSS] BOD]
June 1,684 56.1 0.54 303 0.19 037
July 2,954 95.3 053 505 0.37 075
| August 2978 | 9.1 | 045 [ 432 0.28 0.56
September | 3,347 116 .47 524 0.35 0.69
October 31908 | 1261 0.38 479 0.29 0.58
MNovember | 1,969 65.6 047 308 0.18 0.38
December | 2,465 79.5 0.49 390 0.25 049
Average 2,758 90.0 0.48 420 0.27 0,54

Avoragad evar seven manths snd incheding alumnum wiphare ballar dudge Winite Activaced Shedga (\WAS) ylold was
0.27 kg ({th) of combined BOD snd TSS or 0.54 kefkg {Ibllb) of BOD,

ALUM CONSUMPTION

1002 Alum | Alum Consumption
[/d] [likg TP

June 161 114 [
fjuly 145 10.7 |
August 322 0.8 |
September 26| l6.7 :
October 230 14.8 :
Movember B7 5.6

December 205 13.0 |
Average 20| 13,3 |

Alwm sobaron conmmpoon was F3 lrres por kg (F & gablb) of Tesal Phaspharus
remeved. This weould Indicace thas approcdmacely 80% of die Toml Phosphorus
reduction was By blalogliesl oiry™ uprake

Srrathmara WYWWTPE, AB - 907

Pago T of 2
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STRATHMORE WWTP

CASE STUDY

The Strathmore WWTP was constructed to replace eight extended aeration lagoons. The plant was
designed to process 4,000 mdiday (| MGFD) Average Day Flow, (0,000 m¥day (1.6 MGPD) Peak Day
Flow and the permit stipulated efffuent of less than 20 mg/l BOD and TSS, less chan 5/10 mgfl N-NHy in
summer/winter respectively, less than | mg/l Total Phosphorus and less than 200 MPN/100 mi fecal
coliform. The plant features included headworks, two USBF biereactors, alum storage and dosing and a
UV disinfection system. Alum solution (49%) was dosed inte the anoxic compartment of the
biereactors. Phosphorus precipitation and coagulation took place within the bioreactor internal

circulation. Filoration was solely by the USBF clarifiers - the procéss did net include sffluent past-
fitration.

The plant was operated in May 2002 by ECOfluld and turned over to the Owner's operator in mid June
2002. Seven months of the plant operation and performance in 2002 are summarized in the following
summary tables. The results confirm that |oaded very close to Its design capacity the plant performed
well wichin the design parameters and betcer,

All data are monthly averages of daily 24 hr composite samples. Daily duplicate 24 hour composite
samples were sent to certified lab for analysis (Lab analysis available). Only the higher results were
recor'ded,

INFLUENT DATA

zmz Flowe BOD BGD TSE T5% TF' TP MH3 NHJ
[md] | [mgh] | [kgfd] | [mgA] | [kgrd] | [mgA] | [kg/d] | [mgfl] | [ke/d]
une 1818 | 213 813 208 794 4.1 1S7 | 144 | 550
uly 3739 | 179 669 189 707 4.1 15.3 145 | 542
AUgUSE 3431 | 226 | 775 218 | 748 47 6.1 160 | 549
September | 3,335 | 229 764 221 737 50 167 | 198 | 660
October | 3,237 | 255 | 825 252 | 8l6 5.2 168 | 199 | 644
November | 3,09 | 266 822 304 | 940 5.5 70 | 203 | 627
December | 2,969 | 269 | 799 | 251 745 56 166 | 245 | 727
Average | 3374 | 234 | 78l 235 | 784 49 163 | 18 6l
Design | 4,000 [ 77| 800 oo | 30 | oo
Tyt o DL anel T5% the plant saven monehs iverag boading wat S6% af O Beign Cipaciry.
EFFLUENT DATA
2000 | CBOD | BOD | Tss TP NH; | Total | Fecal
[mg/l | [mgM | [mgM | [mef] | [meM] | Coli Coli
une 7 12 16 0.4 ol | 14 10
July 5 7 8 0.5 ol | 27 14
August 4 5 7 0.2 0.2 16 |4
September 4 & B 0.3 04 117 24
October | 4 7 14 0.4 0.l 12 23
Movember | 4 & 9 0.5 0.1 3 13
December | 4 6 9 0.3 04 19 3
Average | 5 7 10 oA 02 | 48 16
Design IS IS <1 | <s/10 | 200

Althesh pere peearded daily effiuent Tor! Neragon whon snatyzed was < 18 ngil
o Spikes of high aH (1) were experianced by the plang in Ocrobar.

Strathmore WYWWTP, A8 - %07 Fape b ol
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LAKE ALFRED WWTP, LAKE ALFRED, FL

CASE STUDY

Filtered clean effluent at the top of the sludgs blanket fiter overfiows into a v-noich overflow wougn tocaied
under the walkway, There are no moving mechanical pares wichun the sludge blanket filter/clarifier o the overflow

!_r'cmg_i]s..

From the overflow trough the treated efffuent flows by gravity
into the Fontana drum micrescreen filters. Picture on the right
shows filtered effiuent in the backwash well of the microfileer
(the microfilter uses filtered effluent behind the filter for its
automatic backwash)

From the effluent storage tank below the microfilters, the treated, filtered effluent is pumped to the existing
chlorination.

Il Efftuant
L BOD | TS5 BOD TS5 NITRATE | The plant retrafit and upgrade was completed and
oL g gL moll | mgl | moiL | o tar B i :
PR o T =00 36 360 the plant started Up in May 2007. As lllustrated by
“T1Jun-08 78 =5 A7 the analysis of samples mken during the month of
18-Jun-08 218 £ 5:“-' 240 375 July 2008, the plant it exceeding its design
25-Jun-08 | 545 540 iTE _ aeh | J : e 3
Avarags | 750 78 o S R parameters of <10 mg/| for BOD, TSS and Mitrate

oy

e —
THE CITYT (F LAKE ALFRED
R

st B

TE THE&THI HT l-'i[:_h_;-'”-

Lake Alfrad WWTP, Florida - 10-08 Page 3 af2
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LAKE ALFRED WWTP, LAKE ALFRED, FL

CASE STUDY

When the City of Lake Alfred decided to upgrade their existing | MGD wrickling filters wastewater treatment
plant, they looked at a number of technologies and after an evaluation decided on the USBF process.

— e

As part of the upgrade, the plant was provided with a new Fontana Integrated Headworks, which screens the
influent, washes and dewaters the screenings. removes sand and grit, and deposits washed screenings and grit into
separate bins, Fram the headworks, the screened influent flows to equalization tank {which is a recenditioned old
trickling filters tank — crickling filcers removed).

From the equalization tank, the influent is pumped into bioreactor modules. The influent first enters the anaxic
tanks (above right in the forefront) and with the slide gate open, it passes inte the aeration tanks. The still water
i the pictures above and below is the treated effluent surface of the USBF sludge blanket filter, within which
fluidized bed filtration (upflow sludge blanker filtration) takes place. The water is erystal clear as can be seen in the
pictures below,

The above right picture shows raised sludge filter blanket approx 8-10 inches below clear water surface (the
sludge blanket level was intentionally raised by prolonged influent pumplng).

Lake Adfrad WAWYTP, Flards - 9-07 P



BCWYYWYA 2007 AGM & CONFERENCE, PENTICTON, BC
Sun PEAKS UTILITIES WASTEWATER TREATMEMT PLANT

7 YEARS OF OPERATIONS
PAPER PRESENTED BY PAT MILLER, MANAGER OF SUN PEAKS UTILITY CORPORATION

Thers are now over 2 USBF planis in operation in British Columbia. The facilicy at the Sun Peaks Resort 1s
woday the largest (in BC) and, Installed in 1999, one of the earliest. This presentation will outhne the plint's
operating experiences and operating data, and touch on the vesoris' future considerations towards
environmental sustainability, including water reusa {od goll course lrrigation and snow making,

HISTORY

Sun Peaks Resort is sicdated at the base of Tod Mountain approximately 40 kilometers northeast of Kamioops,
aritsh Columbla. Tod Mountin, with a sumimit elevation of 2,152 meters was originally developed as a sk
operation in the early 1960%, In 1972, the lormer operator decided w develop a few residential lots and formed
A prvate utility vo operate a simple community water supply and wastewater leaching field that was replaced in
I987 with a simple lagoon system. VWhile the permit granted a maximum disposal of 230 mé/day, discharge was
intermittent, o at all,

I 1992, the propecty was purchiased by Nippon Cabilke Company Limited and the resort’s nama was changed o
Sun Peaks, Mippon's strategy tor Tod Mountain was 1o upgrade the ski lit and wail systerm and tansform the
AFEE o A major four-seasen, desunatlon mounin resort witn all the amenives.

In 1993, the resare operator, Sun Peaks Resore Corporaucn completed the Tod Mountain Masier Plan ana
eniered N an agresment with the Provincial Governmernt to ke the resort rom a wiiter only ski hill o a
year round camimunity that will eveniaally support as many as 24,000 residences and visitars duning any perioa.

sun Peaks' base development has been vapidly expanding since 1993, As a consequence, wastewaier flows at the
sun Peaks Udlives’ wreatment facility nave been sieadily increasing. Sun Peaks Utilines Co, Lud, (known as
SPLICL) has made a number of improvements to (e lagoon system o keep pace with the increasing nydiaulc
and organic loading, These improvements ranged [rom suiface aeraiion mixers to sub-surface fine bubtble
dillusion paping,

SIMPLE TO COMPLEX TREATMENT

After the 1998 Christmas period when the holding time 0 the 6,000 cubic meter lagoon dropped to under &
days, Sun Peaks Utilities decided to replace the lagoon with a system it could deal with the growing flows.
Alter avaluating a few alternatives, SPUCL decided to go with the Upflow Sludge Blanker Fliration (USBF)
systern supplied by Ecofiu Systermns ine, The Design/Build contract was awarded 1o Koapoei Construction Lud.
in the latter parc of July 1999, the construction began on August 24, 1999 and the plant started receiving
wastewater on November (9, 1999, By December 15, the eflluent was below [0 mg/l BOD: and 10 mgh Toul
Suspended bolids.

PLANT DESIGN

The overall design of tie system allowed for {our DIOrEacions, ach Contaiing an anoxic Zome, an aeraton zoie
and a clarifier that cantained a lloaring sludge bianket that acted as a filier media through which the final effluent
was filterad. |tis the floating sludge blanket in a "V" shape clarifier that makes handiing of flows that can change
10 Told within a month and double from weekdays to weekend possible.

Year 2001-2002 | 2002-2003 | 2003-2004 | 2004-2005 | 2005-2006 | 2006-2007 |
" Highest Flow 930 | 9% 244 1,206 303 1362
Lowest Flow 35 | 43 127 57 | 186 198

Page | ot B



The decision to go with the USBF system was based on a phased
modular design of the plant allowing for incremental expansions that
would maich the growth of the resort. The first phase installed in | 999
Included & bloreactors with 3 clarifiers and a waste sludge storage
tank.

Depending on the flows, the sludge tank was purnped out from once a
day to ance a weak, The sludge at about 0.5% solids was then trucked
off site

PLANT UPGRADES AND EXPANSIONS

The resort’s growth reguired a number of upgrades and exponsions
since its starc up in 1999. In 2001, fourth clarifier was added to the
initially installed three.

With the trucking costs to move the waste sludge off-site rising, the
Llcilicy went to camminity for approval in 2002 to increase usage rates
in order to purchase a sludge dewntering centrifuge and o move
towards composting on site

In the summaer of 2003, the plant biology was expanded by an addition
of two biclogical compartments, anaxic and aeratien.

Last vear the plant airlift RAS pumps were exchanged for mechanical pumps to save air, and a new wasie sludge
¥ | P P & P P =1
are-thickener was installed te improve sludge h:mdlinp,. Unfortunately only ane third of the re=thickener
| | & = Y ? P

installation was completed in time for 2006/2007 winter operation.

Unfortunately or fortunately, it never stops when you grow as rapidly as Sun Peaks, and so this year we will be
upsizing the existing dewatering equipment. complete sludge pre-thickener installation, and add another air

blower (bringing us to three],

Fage 2ot b



At present the plant nominal average day capacity is 900 m¥/d, (300 kg BOD,/d), with peak hourly flow of 120
mi/h, With more air capacity and enhanced sludge management, we will be able to process increased flows
expected this winter. As with any resort community, it is recognized that any additional plant expansion at the
current site is limited by the available real estate.

Operating the plant for over seven years enabled us to gather the ptant operating and costs data, and acquire
experience, which may be of interest to you and which we will share with you in the following.

OPERATING DATA

Each fall is like starting 4 new plant when we double the size from summer to winter mode. We take bets on
what the new season’s flows will be and whether we guess correctly on ths number of homes built.

I
s T AL FUR b oy by gy ) Sty i e N BT

ST WW T Flaw

We have learned to track lift tickets sold and cccupancy rates to help us get prepared for each week. We track
when holiday fall and weather trends. You wouldn't believe how powder skl days and rain events can affect
flowes.

INFLUENT CHARACTERISTICS

Ski resorts (and this may apply to resorts In genernl) are not your ‘typical influent’ génerators. Flows change
dramatically from day to day and haliday period to holiday period. At Sun Peaks, we implemented the plumbing
code similar to Australia for water conservation and thus the average dally flow per resident is currenty 220
liters per day and dropping (the Canadian average is 375 liters per day), Then you add day visitors to the mix
acleiing about 40 liters per person per day -['\-"F.'I'}" high ammonia content)

Te ger a better reading of the incoming influent, we analyzed hourly composite samples collected every hour
threughout the day. The results illustrate a very uneven pattern of influent characteristics throughout the day as
can be demonstrated by one such sample below.

Low High Average
2007 gl Hour mggl'L Hour r'rlgFLE
BOD: 120 &:30 am 590 B:30 am 385
CaD 310 530 am 1300 9:30 am 813
N-NH, 30 | 130pm 107 | 830am 6!
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i he variable siological loading throughout the day is a challenge on its own but it is not limited there. YWe also
measured reduced atkalinity, and at timas very high COD (possibly due to the type of cocking ocils and cleaning
detergants used in the resort's restaurants and hotels). Add to this, the fact that the influent temperature may
change 5-7 deg C within a matter of days, and the highly fluctuating flow (as high as {10 m¥n instantaneous
hourly peak), and ... well, you are getting the picture.

How bo WE COPE!

To ‘smooth-cut' the variable biciogical loadings, our air blowers are conirolled by a continuous DO
monitar/VFD (variable frequency drive) system (this helps, except for being short of air at times, which will
change with the instailation of another blower this year).

Our well water has very litie buffering capacity and with 3000 day skiers adding mostly ammonia to the
wastewater stream, we have some issues with pH during the treatment process. To ‘contral’ atkalinity we have
besn adding slaked lime (Ca{OH)z) into the anoxic and asration compartment — as much as 10U kg/day. ihis
year, we have gone through almast 160 — 25 kg bags. The good news is that the slaked lime is available locally
and is not expensive (about § 11 per bag). it has proven very useful.

Thera is not much we can do about the rest of the challenges, except be more vigilant controlling FOG (fat, oil
and grease) at source.

EFFLUENT PARAMETERS

Cur MSR requires the effluent not to exceed 30 mg/l each tfor BOL), and 755 and as a rule we do much becter.
BOLry is typically tess than {0 mg/l, 125 from 5 to 20 mg/l, ammonia less than | mg/l and fortal Nitrogen in the
i0 to 20 mg/i range. YWhen we do not waste sludge and return the supernatant from the sludge dewatering

process back into the intluent tlow, the Total Phosphorus is biclogically reduced to £ to 3 mg/l.

I he tollowing is an analysis of grab samiples taken at about 11 am on March 7, 2007

y . T 1
! i Bioreactor | Bioreactor 2 Bioreactor 3 Bioreactor 4 I
— - — e I e — ’
B | mgll | . 7.7 ! ¢
Ammania (as N : mell | 0.067 | 0.077 | 0.079
= 1] + -
Mitrate (as ™) I migll 1 6.75 i 4 \7 ) | £.58 |
MNitrite (as M) | mf| 0. 0 E [ (.0 I
| otal '-"]Ii FOFEel i mgii 3 I | -.':..-::' I '-.-.I.I.l'f: |
T — I mgl | Ty | 578 =55
Chiorid ,| gl [ [ 10 | |12 I b
i alidl 7.99 | r 78 [
Conductivity | ] 53 | f
nis sample was taken right after our highest day-flow pericd and after the US President’s weelk (1™ highes
annual occupancy perod) Unfortunately BOD was nol analyzed however, s e of paramecars it is
fe to assume it was less than 10 mg/ ogether with ave s of 5.7 mg/l for TS5, 0.074 mg/l for ammonia, and
7.9 ||.-'_.-'| far total nitr OFEN the results are we nder the most stringant MSR requirements
| ol aver 1RE P PIDTL of I ..-::_.'i s much elevated I.' i owihint we have ax peranced DEWGre the Cantrifuge
installation, Almost all tiologically uptaken” phosphorus returns to the system with the centrifuge supernatant
recycle to the equallzation tank.

Paged of 6



CapiTaL CoOSTS

The total capital cost since | 999 to date, including the initiai construction of the wastewater treatment plant, the
upgrades and the sludge dewatering system, works out to a total of approximately $2,550 per mi/d, or $7,70C
par kg BOD/d.

Locking back, SPRC and SPUCL have invested just over $2.5 million between the initial instaflation and
subsequent upgrades to build a plant that can handie 1,000 cubic meters of peak sustainable flows (vs. peak day
flows). if we were to build the same size plant today, (assuming no infrastructure other than the |agoon in place)
the costs would be between %4 miltion and $% million. This confirms that the decision in {999 by the Board of
Directors to proceed with wastewater treatment system that could grow in phases at the rate needed was the
correct choice for a capital investment.,

Cperating Costs

iotal operating cost incluces many contributing costs of which the main 'direct costs' are the costs of
clectricity, wages and benefits, chemicals, repairs and maintenance, waste sludge disposal, and lab analysis.

Averaged over tne respective years these direct operating costs shown in the fottowing table:

Drirect Costs Fiscal Z001 Fiscal 2002  Fiscal 2003  Fiscal 2004 Fiscal 2005 Fiscal 2006

2000-01 2001-02 1002-03 2003-04 2004-05 2005-06
Vvages & Benetits 65,577 GH071 52,100 |03,332 98,870 134,161
Eiectricity 8,334 8,143 8,025 10,654 | 2,254 14,16/
Chemicals 5,825 5135 10,771 9,048 6,338 9,522
ST Disposal 23,309 41,660 15,456 23,020 7,300 4,835
Seweer analysis. 41,976 13,106 10,140 9 666 [0, 174 S.091
Total [15,021 149,115 133,292 155,720 134,936 167,776
Total Flows (mi/year) | 292,398 [43,606 |5§,763 16Y,352 175,/82
Total BOD (kg BOULs/year) 42,701 47,390 50,082 55,556 55,366
Uperating Costs
$ per m? $1.i5 $U.Y3 $1.03 $uU.80 $0.95
$ per kg BCD, $3.49 $2.81 $3.10 $243 $3.U3

finfurent 330 mgABOD 3}

By tracking our costs on a biological loading basis, we know what expansion is going to cost from an operating

E 4 is going perating
point of view and can structure future rates that are in line with the costs. The operating costs are year round
average costs and they are of coursa negatively affected by the high seasonality of our operation.

Geaneral Operating Experience

At bun eaks we ceveloped 'per beo factors' to gaupe both our warar demand nnd the biclogical loading as
opposed to the daily fiows determination in a traditional municipal environment. The factors allow us to predict
when each expiansion will be needed rather than in the past where something had to break down before the
system would be expanded.

fzer all, you have to get it right tor the Christmas/New Years holiday period or you might as well go home.
Nothing is more fun that going into the General Manager's office on New Year's Eve and saying that if the
lagoon goes up | more inch, you are going to shut the town's water off. | bad to do this Uacember 31, 1998 and
by November |99%, we had a new trearment plant
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Future -:_iidllit:ill.;tzh & Cansiderations

With very little gilution and unhealthy eating habits, the upstrean management of FOGs is becoming very
important. We are currently working with the restaurants in the resort to become more proactive in dealing
with their grease traps and oit trapping systems.

sun Peaks is currently under a trial for biosolids management using composting. However there is a numbar of
chalienges that range from too cold in the winter, to too dry in the summer, to the price of land to peiform
composting. YVe are currently exploring options that may include gasification or gravel pit reclamation.

Our next challenge is the disposal of effivent. Qur current use of rapig infiltration trenches only allows for a
maximum daily discharge of 850 cubic meters. The resort is built on the side of a mountain and more land for Ki
trenches 1s imited. Options currently under study include stream augmentation, snow making and golf course
irrigation. The challenge with the last two options is weather,

As you saw from the early flow graph, influent flows can change signiticantly from hour to hour and from day to
gay. Upstream flow balancing would allow mors consistent flows into the plant and better treatment of the
waste stream. From thie first of November each year to the end of December, influent flows can increase five
plus times.

I'he Operator’s Experience

OQur key challenge at Sun Peaks is that in addition to the wastewater treatment plant, we operate three water
treatrment plants and a gas distribution system. ¥We have now reached a critical mass that allows us to have 5
operators on staft so that we can focus two of the operators on wastewater treatment to give us seven day
week coverage.

Like many small utilities, getting, training and keeping operatois is an increasing challenge, no matter what type
of system you operate. The USBF system has been very tolerant to operator involvement and support on each
expansion has been great.

The ownership of the resort 1s very happy with the modular expansion options of the USBF system and its
abllity to expand the system as needed when needed. After all, expansion costs are paid by new users being

added to the system (via the developer) rather than the existing customers.

The comrunity is very proud of the plant and that it uses a natural process to treat the wastewater. To confirm
this, compare our wastewater rates of $2.17 per cubic meter with many othar communities

¥Would we select the USBF system again - knowing what we know now? - YES!

Tharik you for your attention and time permitting, we would be pieased to answer any questions you might

have.
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SHAW-NAW-AS FIRST NATION DECENTRALIZED WWTP
MANOOSE BAY, BC - THE SUCCESS STORY

INTRODUCTION

With the technalagical advances of small plant periormance and reliability, decenuralized wastewater treatiment plants
have now become eminently {easible. Smaller local reatment plants in place of a large central facility allow for
considerable aconamical advantages including the reduction of costly collection infrastruciure as well as providing the
opportunity for smaller incremental-ps-needed expansion phasing, Significant environmental ang practical advantages
also ewast, including the possibility of recluimed water re-use oF disposal even n a very environmentally seasitive
lpeality,

In early 2000's indian & Morthern Affairs Canada (INAC) was evaluating the construction of a wastewiter Geatment
plane to serve the Spaw-naw=as Fiese Nation village in Nanoose Bay in Britisi Columoia, The planc was to initially
serve tne village itselfl but future expansions were anticipated including the village growth and the future commercial
developments alongside the nearby highway, The teated efflluent was (o be discharged by an ocean outlall inte the
environmentally sensitive Manoose Bay.

In 2002 INAC commissioned Chatwin Englneering and Moviatec Consultants o prepare Exprassion of Inerest (2Ol
and later Request for Proposal (RFF) documents, and after the due evaluation process the project was in 2004
awarded to Knappett Construction Lid of Victoria (General Contractor), ana ECOfluid Systermns ine. (Treatment
technology designer and provider), team, that had previously delivered a number of wastewater trealment prajects n
British Columbia. The project award, and the facility construction ang operation included several innovarive
approaches, sucn as awarding the conmract as a design/build/operate (DBO) contract, and a fater inclusion of the
development and implementation of the Band Members trainmg ro become Environmentai Gperators Certification
Fragram (EOCF) certified operators in dus time.

DesiGN CRITERIA

I'he design eriteria for the new plant came directly from the decentralized lcility order book:

s Froduce high quality Class A eifluent as stipulated by the Municipal Sewage Regulations (MSR), (BODs, T55
and Total Nitagen of respectively less than 10, 10 and 20 mg/l, ammonia nitrogen of less than | mgll and
iecal coliform of less than 14100 ml)

e Discharge the treated efiluent into the environmentally sensitive local recipient

e Allow for the fuwre imcremental plant expansicn. The initlal capacity of |19 mMd will be expanded in five
future stages, each sized for an average day flow of approximately 132 mi/d to an uitimate {uiure average day
capacity of 775 m/d. (In phases 4, 5 and &, & micror image plant is to be buii).

s Build 3 decentralized treatment facility having a mimimal visus, odor and nolse impact on the neighbouriood

= Design an operator friendy plant keeping in mind that e plant will be jor the most part operated by the
Band member operator trainees

e [esign a SCADA controlied piant that can be remorely monitared

*  Develop and implement an operators’ training program for the Snaw-naw-as Band members, with the
altimace aspiralion to atain wastewater treatment plant operators’ certiticate as per the requirements of the

EOCP

THE DESIGH

As mandated, the plant was designed to be simple and easy to operate. The Influant Is
pumped into an IPEC drum screen with 6 mm openings and provided with a sealed,
continusus bagging system. Screened influent drops inta an equalization eank provided with a
set of duplex equalization pumps which are controlled by float switches and timers.
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The screened influent is then pumped through a flow spliccer box inta the anoxic compartments of F"_
two LUSBF bioreactars, Influent and recyeled activated sludge mixed liquor flows to the aerobic 7
compartment and the sludge and the treated water are eventually separated by the upflow sludge
blanket fileer (USBF)

From the sludge blanket filter the treated
effluent flows to the filter feed tank. from
which, controlled by flow switches, it is
pumped through sand filters to the
ultraviolet disinfection  system  overflow
feed tank (which also serves as a reservoir
for the sand filter backwash water). After
flowing through the open channel Trojan
Uy  disinfection unit, the effluent is
discharged via ocean cutfall into MNanogse
Bay,

Waste sludge is thickened in the ECOfluid 5TP pre-thickeners to approximately 2% dry solids, and
contrelled by siudge pre-thickener pump timers, waste sludge is transferved to the sludge holding
tank before being periodically hauled away for disposal,

The entire process is automatic and is SCADA menitored and controlled. Yery litde operator's
direct input is required

The design underweant extensive and drawn-out reviews by INAC and INAC appointed consultants,
and the construction was finally glven the go-ahead and commenced in April 2005.

THE PLANT

The first phase of the plant was built over
the next six months. To keep with the
design  criteria, the entire plant was
installed  within 2 bailding  asthetically
blending weith the surrounding
enviranment,

The small bicreactors footprint allowed
them to be installed belowground and
within the building. Noise from the plant
was reduced firstly by the fact that the
USBEF's self-regulating hydraulics result In
miinimal motarized nolse-emanating
equipment, and secondly by the blower enclosure noise abatement design. In fact, the noise from the nearby highway
is often higher than that emanating from the plant

USBF bloreactors operate odor free. The only other scurces of adar, such as the screen room, and the equalization
tank gas phase, are piped into the suction of an air fan which passes the collected gas through a biofilter bed. [The
described odor abatement system was not ECCfiuid's first and preferred choice. In most ECOfluid plants the above
odorous gas would be piped to the suction of the air blowers and subsequently stripped during the mixed liquor
Aeration).
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Phase | of this advanced plant was complered in Octaber 2005, and the plant started ro receive wastewater on
Ocwober 20, 2005, The first sampling and analysis were performed within two weeks of the plant start-up and the
daca were well within the design paramerers as evidenced by the following rable.

Table | — First Samples and Analysis (Taken November |, 2005}

it Airanianis Tom! N
B, TS ; TrM M Fecal Cofiform
[rag] Tl ?:r';:'q"' N['%ﬁ;“ [rg] ::ﬁ";%m [CFLI{ 1 00mi]
<5 5 180 0,04 oz ar = |
PLANT PERFORMANCE

in the last three years the plant pecdformance has been consistenty within the Class A design parameters. The
following table summanzes annual averages of monihiy sampling anc analysls.

Tanle 2 — Annual average of plant samples and operating data

Yoar tnfliant Efftuant Powar WAS
" BOD | 155 | BOD | 159 | M-MH, | M-MDx | THEM T | Turb. | Feial Calborm | Average | Fog voA&
L Mgl pag Mg M| Mgl Mgl Mg i MNTU Coaure 1060 mi kW vl Kg BOD
2005 43 1 138 <5 =] . 129 .4 143 . <10
2008 5l 178 17 < «| 0,06 4 1z | 125 0.6 <| -
007 55 1% | 49 <0 | 0,35 0.5 Il e 05 «] 148
2008 | 56 g | 43 | «io | «i 0.1% T 0 93 | o7 = 255 0,54
Phozes A 100 W0 Munil resagm it mniiily celing Seing ine ieeas wae s pafecmod by profussionsd (el puy libomecy

Prior to sampling of the influent BOD, the cperators and the designers were baffled by the elavated Taral Nitrogen,
which, while stll within the design criteria, hovered higher than the 10 mg/l typically expected of the USEF plants,
The subsequent analysis of the influent BOD confirmed the initial suspicion; the consistently low influent BOD did
not provide sufficient donor carbon necessary for denitrificacion. It is Interesting to observe that cthe one year the
influent BOD was higher (2006), resulted in much better denitrification and TN was reduced to an average of 12,5
mg/l. Although the plapt still performs within the design criteria, the addition of supplemental carbon on a trial basis
will be implemented.

To compound the denitrification process challenge, it was recently discovered through the
construction photos, that a fine air bubble diffuser was by error installed within the anoxic
compartment instead of a coarse air bubbler inténded for mixing. The situation will be corrected in
early spring of 2009,

Addition of supplemental carbon, and replacement of the fine air diffuser in the anoxic compartment will no doubt
bring the Total Nitrogen lavels closer to, or below the USBF custamary |0 mg/L

The plant abselute power consumpuion is approximately 250 kvhiday. The specific power consumption (kWh/m? ar
kWhikg BOD) will reach its optimum when the plant capacity foading will Increase.

SNAW-NAW-AS BAND MEMBERS OPERATCR TRAINING

The development and the implementation af the Band Members operating training program were the first for INAC
and ECOHUid, The program’s goal was 1o have two band members 1o attain wastewater (reatment plant operators’

certificate as per the requirements of the EOCP. Two trainees were selected by the hand and the training started
even before the plant consorucion was completed,
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C—" ECOfluld

LIST OF INSTALLATIONS
CENTRAL AND NORTH AMERICA

ECOIfluid Systems inc. supples custom design and package wastewater treatment planis. The following USEF
plants were supplied and installed since 1998,

Design
Plant Location Capacity Effluent Application
| Parameters
| GPD |MID|BOD| TSS TN | TP | FC
i ' 10 Subdivision,
Mill Bay, BC (Phase 1) 21,504 a0 ia 2 NTUY 1a 3 g
Beecher Bay Indian Band, BC | 10,500 40 10 15 | Subdivision
Bowen lsland, BC 42,000 | 64 0 15 } Municipal
Caal Harbour, BC 60,000 230 [ 15 Community
Residential
Dunean, BC 2,600 i 1a 1] Hular
Stillwaod Camp, Chilliwack. " Recreation
BC (Phase 1) 13,000 50 4] Is caimb
Mew Denver, BC §.500 40 K1) 15 Hospital
Resore
Telegraph Cove |, BC 4,500 20 0 i5 e ——
Resart
Telegraph Cove L BC 4.500 20 10 15 oo
; unicipal,
Salmon Arm, BC 4,500 20 1] 15 Sehool
Thetls lzland, BC 4,500 20 10 15 Murnlelpal
K.elowra, BC 4,500 20 Ia |5 Schoal
Alnswarth, BC 30,000 20 10 i} | Subdivision
Eagle Eye Golden, BC 5.000 0 | 20 20 Flountainop
rESTALIANE
Sun Peaks Resort, Sun Peaks, Mauntain, Ski
BC (Phase 1) 80,000 E[i] 0 15 R
; RBEC
Holiday Park, Kelowra, BC 80,000 aon i) 1] ERS AT
Kicking Horse, Galden, BC Municipal, Ski
(Phase 1) 80,000 0o (o 1a A
Strachmare, AB 1,000,000 | 4,000 15 15 Municipal
Quinaule Indian Auth,,
Moclips, WA 34,000 130 a |0 Subdivisian
Bainbridge Istand, WA 10,000 40 10 IS Hospltl
Sun Peaks Resart, sun Peaks, Mountain, Ski
BC (Phase 2} HER00 i a 15 _ Rasart
Pentlcten, BC 17,000 65 1a 1] Subdivision
Manoose First Mation, BC
(Phase 1) 32,000 120 ) |0 m Subdivision
Cowan Polnt, BC 40000 | 150 | 0 1o RdHSad
pall cource
Bay Polnt, FL 75000 | 285 | 10 o | 1o | v [ 1| Municpal
Keremeos, BC 2000 | 8 | 1o 10 M"”P:r'l't'““‘*
10 T Subdwivion
Milisprings, BC (Phase 2) 16,000 &l in T 22 (Phase 2)
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LIST OF INSTALLATIONS

CENTRAL AND NORTH AMERICA

C——ECONuld

Design
Plant Location Capacity Effluent Application
Parameters
| GPD | MID|BOD | TSS TN | TP |FC
. 0 Mupicipal
Merrir, BC 3,000 40 1 aNTU) 1] 22 et
Subdlvision,
Reek Harbar, FL 7.500 18 [0 1] 10 10 schosl
Indiga Bay, FL 7.500 i8 1] 5 10 ] Subdivision
Manny Cay, Tortala 50,000 190 |0 o 1] Municipal
Angler's Reef, FL 20,000 75 1] 10 I I ] Subdivisian
Seaward, FL 14,000 50 1o 10 1 I QG Subdivision
PIhI'I.I.I'I'I.E. HE 50,000 190 |0 1 1 ] Munijeipal =l
Lake Alfred, FL |.060,000 | 4,000 10 ia i |0 Municipal
Key's Fisherles, FL 45,000 170 10 10 10 10 Subdivision
Subdivisian,
Alder Bay, BC 20,000 75 10 15 RV Park
: Subdivistan
Salesprings Istand, BC 15,000 95 10 ] 10 25 e Paiii)
Key's Club; FL (0,000 40 ¥} 1a L] 21] Subdivision
: ] Subd. & casino.
Tento Apache, Paysan, AZ 85,000 320 2] 2 NTU) in | | (Water reuse)
Pemberton, BC | 2.000 45 20 20 Camip
Stlihwoad Camp, Chilllwack, Recraation
BC (Phase 2) 3,000 50 L] 15 .
Districe of Taylar, BC 80,000 | 300 | 1D 10 Municipality
Gulf Corp., Fraspart, TX is000 | 55 | 10 1o AP
WaSTEWALER
. | ~ Subdivision
Millsprings. BC {Phase 3} 16,000 all 1] @nTUl 0 232 (Phase 3)

"Includes plants urder engineering andior constrection

Lige of Irdealiarrens — Norch Ameriea i e
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C——ECOfluid

LIST OF INSTALLATIONS
CENTRAL AND NORTH AMERICA

The following USEF packaged plants were supplied and installed by a joint venture company between
ECOMuid and a Kentucky company between 2000 and 2003, The partnership has been dissolved in 2003.

Plant Location Capacity Application
GPD | MYD
Willlmmstewn, 1KY 18,500 m Demenstraton
Chester County, FA 25,000 100 College
H.T Hatley, GA 4,000 15 Waraheuse
Alverview Foads, Warsaw, KY 10,000 41 Food processor
Actic Storage, Hiram, GA 4,000 I5 Wareholse
Dale 1, La Cieba. Handuras 12,000 B0 Food Processor
Dole 1, La Cleba. Honduras 22,000 & Food Processor
Dole 3. Soncgora, Honduras 51,000 | %0 Food procossor
Datn Pro Interrational. Bellze 20,000 : 4] in dustrial
Blg VWheels, Huarma, LA | 7600 70 Truek Stap
Grande Harbor, Marathon, FL 8,000 ki) Marina, Resors
Island Restairant Marathon FL 13.0040 50 Reszaurant.
Islander Resore, Flarida Keys, FL 65000 | 250 Restaurant, Rosort
Patace Truel Stop, New Crians, LA | 22,700 | 90 Truck stop
Southdown Indusories, Dayton, OH -_H:E..EEEI_ 10 Factory
TMB Partners. Lafayewe. M) 7000 16 Misricipal
Ziggles. |slamarnda, FL 6,000 2 Restaurant
Alder Camp, Klamath, €A 17,000 70| Municipal Campground
Agbury Hills Carmp. Cloveland, $C 15,000 &0 Carnpground
Ben Lomend Camp, Sanm Crue, CA&° | 15000 &0 Campground
Clineon S, HMuoma, LA 120,000 | 480 Munlcipal
Dromo Plant, Suffolk County, NY 8,500 15 Humicipal
Eagle View MHP, Imperial, MO 25.000 10 Mobde Home Pari
Everglades Matlonal Parl #1, FL 2000 B Ranger Station
Evorglades Matlonil Par #2 FL 4.000 16 Ranger Smmion
Florida Water, Marco Shares, FL joooac | 1200 Municipal
French Creck Schaal, Chester, PA 4,000 & School
Golden lsle Maring, St Simans, GA 31.000 1B Marina / Resort
Ingles Supermarkec Hull, GA £,000 12 Food process
ql“imumn Marina, Marathen Key, FL P'is'u-_n'o_ _T{EI i Municipal Maring
Mississippl Band of Choctaw indions | [O0,000 | 400 Munlcipal Beservadon
| Oceanside Marim 20,000 80 Hunicipal Maring
Hiverviem RY Parl, Babun, GA [ 2.600 45 AN park
Smolketroe Ladge, Elle NC | 5000 &0 Municipal
Mote! & Resmurant. Sparta KY 18,000 T Sanitary
Sussex High School, Sussox VA oo | 120 Senitry
C. Velilla Project. Guadalajara, MX 100,000 | 400 [Municipal Subsdivision
Flextronlcs, Guadaijara, MX 120,000 | 480 Industrial
Processing Plant, Mareli, MX 66000 | 245 Poultry Processing

Lisr of insealiztians = Naordh America oo Fige 3 of 4



LIST OF INSTALLATIONS

CENTRAL AND NORTH AMERICA

PLANTS OPERATED UNDER COMTRACT BY ECOFLUID

C——EcOfluid

ECOHluid provides operations and maintenance services under contract with owners for the following plants

in British Columbia;

Design
Capacity Effluent Application
Plant Location Parameters
GPD MD | BOD | TS5 TH TP| FC
Millsp Fings. Mill Bay, BC 11,500 a0 10 i :IEI i 10 22 Subdivision
Stillwaod, Chilliwacl, BC 26000 | 100 | 10 | 15 ] Ractestion
- - CTip
Bowen lsland, BC 42,000 160 10 15 =0 N [} Munieipalicy
Pentictan, BC I 7.000 65 1 [0 (MM B Subdivision
Nancese First Naton, BC 32,000 120 10 0 [ 100 | Subdivision

Legx of Inszaliarions = Narth Americe oo
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<= ECcOfiuld

USBF-SBR-MBR COMPARISON
THIRD PARTY EVALUATION

The following is an abbreviated version of the wastewater treatment processes evaluation by CPH Englneers Inc,
Enviranmental Division, of Orlando, Florida

USBF vs. SBR

» The Sequencing Batch Reactor (SBR) syseem has a lorger aeration requirement than the Upflow Sludge Blanket
Fileration [LSBF) system. This iz due eo the fact that alr Is only supplied during a pordon of the total SBR cycie time.
The installed blower horsepower for the USBF process is therefore less than for the 5BR process. (This can be as
much as 50% less).

» The USBF process manages Increased hydraulic laading betrer than the SBR process. This |s due to a lower Sludge
Volume Index (SVI) of the USBF, which results In a fascer sectling race of the mixed liquor, Additonally, the USBF
clarifier design has sloped sidewalls that autamatically Increase the surface sectling ares with the rising sludge blanket
due to the flow increase, By comparison, in the SBR process the sertling ime cycle must be Increased

# The USBF process has an anoxic zone prior to the aeration zone. This serves two purposes. The first purpose |s to
"condition” the mixed liquor prior to the upflow solids cantice flaceulating clarifier, which helps to reduce ar eliminate
filamentous sludge and provide a low (80-120 mifg) SV1. The second purpose |5 that i is used for biclogical reduction
of nitregen and phosphorous by respectively nivrificadon/denitification and “luiury uptake” processes. This is
aecomplished by increasing the Hydraulic Residence Time (HRT) in the anexic zane. By comparison, in the SBR
process a teparate carbon source I8 required far denitrification to reduce nitrogen and an anaerobic stir process is
required to reduce phosphoraus. which can ba accomplished by an additenal gycle or through the addidon of another
tank.

# The LISBF design is 2 eantinueus flow system that incorporates the asration zane, the chirifler and the anoxic zons in a
single tanlc and the only mechanical equipment required s the blower, which is used for both asration and alr |ifting the
raturn activared sludge. The SBR process an the other hand, Is normally a cwo-tank design and In addition to the
aeration blowers, needs multiple pumps and motors to carry the different stages of the process to its completion.

& The USBF sysrem has a smaller foot prine and less everall height to che system, Typleally, the LSBF system can require
up to B80% less land ares compared ro the SBR system.

s Overall, the USBF 15 a plug flow, seif regulating process, easler w aperate and maintain, due to the face that there are

no moving parts, other than the blowers, one on duty the othar standby. Electrical consumption Is abour 60 % less
than thae of an SBR.

= The SBR must use chemicals and additional mechanical filiratien in order to treat BOD, T55, T and P to the required
effiuant levels,

e The USBF precess does not require the use of chemicals ar for that macter any additiom| filtaden. Filtratian (s
eccomplished by the "ficaten blapket™ within the clarifier.

USBF vs. MBR (Zenon)
» The capital investment for the USBF is about 70% less than that for a Zenon MBR system.

s The Zencn process requires a bislogical treatment system and chemicals In ordar o remove carbonacesus and
nitrogenous oxygen dermands in addition to the membranes used for TSS removal,

* MBR system requires a computerized control system that |s essential for the operation of the system. Class "A"
exparlenced operaters must operate and “fine tune” the MBR system owenty four hours per day seven days par weel
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s The USEF process s » self regulated system and very lictle, if any operator attention is required.

¢ The membranes in an MBR process must be cleaned on a daily basis by the use of "back-puising”. This is done to
reduce the possibility of fouling and debris collection on the membranes. The USBF process does nat require the
additiomal cantrols or daily cleaning of the intermal components.

= MBR system has a porential for fouling of the membranes by biclagical, chemical {suifares, carbonares, erc.) or physical
eantaminaten (halr, phstics, paper, e1c) associated with the waste stream,

* MBR system requires a fina machanical bar screen (=1 mm) upstream of the unic o minimize the potential for physical

feuling of the mambranes. The USBF uses a standard mechanical bar screen,

s The membranes in the MBR must be cleaned by the use of a chemical cleaning process an a moenthly ar quarterly basis

The cheaning s dane with NaQCl and acldic solucions, bath of which must be handled and used properly to prevent
Injury to the operatars,

# The LUSBF process s simpler and requires less equipment, and electricity m aperate. The LSBF flows via hydraullc

gradeline (gravity) and the seration is provided by fewer blewers. The MBR systerm on the other hand requires
parmeats stctisn pumps and invernal recycle pumps In addition to the blower requirements in arder to operate.

* MBR system ryplcally requires the additlon of chloring in arder w contral filamentous growth within the system, as

opposed 1o contral of the filamentous sludge by the procass itself as is with the USBF process.

= The USBF process has an extended sludge age of 25 to 30 days with low microbial leading which produces less excess,

arrobically smbilzed sludge and improves <ludge scructure and mechanical dewatering characteristies.

In summary, we belleve that the USBF ix a superior process for this application due ta the following:

® & @ ® ® @

Owerall simpler process to operata

Requires less alecericnl power

Does note require computerized cantials for aperation
Mo chemicals required fer operation

Less mechanical equipment te mainmin

Produces less sludge

* Riguires less land area

The evalusdan was praparad Me. Duvid E Mshlar, PE. VP, and Mr. Scorr Broitomeein, PE of the CPH Enginaary Ine. Orlanda, Florids offica. Tak 407 415-

0452
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UrrFLOW SLUDGE BLANKET FILTRATION (USBF)
NUTRIENT REDUCTION

i MITROGEN

Mitragan |5 removed by nitrfication and denierifieation processes, Minrficatlon |5 autatrophlc and all USEF integrared
bioreactors are designed far camplete nleification of ammonia to MO, Denitrification however, is heterotrephic and
requires carban source. Conventlanal plants’ "separate-sludge denitrification” reguires chat carbon ls addad, cypically in
the form of methanol. This adds to operating costs, and If used In excess, It Increasey effluent BOD, content.

LISBF technology “single-sludge denitrificadion” approach uses an endogenous carban source to maintin the
daenitrifiers. influent 15 combined with nitrified mixed liguor in the anoxic compartment providing the carben saurce
needed for denitrification. Relatively high (2 to 4 times average daily flow) nitrified mixed lguar recycle pates are
emplayed and sufficient denlerification recentlan tmes provided. Torl nitrogen reduction to below 10 mp/l s readily
achlevable. !

2 FHOSPHORUS

USBF technology delivers not only high efficlency of organic matter raduction, but also increased efficiency of
phosphorus removal, Twe processes, biologleal phosphoris uptake and simulmneows chemical pracipitation are
employed with advanages.

The mechanics of bioleglcal phesphorus uptake, known as “luxury uprake”, is due to exposure of activated sludge e
alternating oxide and anoxic conditions. Under the conditions, the cells store more energy in the form of phosphorus
than needed for their survival, If strictly oxide conditions are maintained during subsequent clarification, pheospherus
will be remined by the cells and it will eventually be removed with excess sludge. Unlike most other methods of
clarification, the upflow shudge blanket filter maining oxide conditions In the filkar and phosphorus reduction by
biological uptake to about 2-2.5 mg/ is achievable.’

Far further phospharus reduction phospherus precipioint chemicals such as sluminum sulfate, ferrous sulfate or ather
zales are used. In mest damestic wastewater phosphorus |s presenc In three forms, orthophosplate, pelyphosphate and
arganic phaspharus. Polyphosphate and organie phespharus cannet be readily precipimeed but both are convertad to
arthophosphate during biclegical treatment, which can. Since the bulk of phospharus reduction (up ea 80%) is
accomplished by blolagical upake, the small polishing dosages ef metal salt precipitant do not significanely increase
sludge production.

I simultaneous chemical precipiation metl salts are advantageously dosed Into an anaxlc compartment of the LISEF
bioreactor, Canrinuous siudge internal circulation and mixing ensure efficlent precipitation, cozgulation and flocculation
within the bioreacter with an added benefic of Increased efficiency of the USBF clarifier. Reduction of tatil phospharus
to less than 0.5 mg/l i readily achievable. ?

| By demanstrated in a number of LISRF planm: Pleasa refor re Cage Soudies.
! Sludge decant romrm from storage or dewacering to bloreactees f such s the cate must be chomlcally treated a5 snasie candielens during quasscarit
parmds will cise phoaphorus rolaaze
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UrFLOW SLUDGE BLANKET FILTRATION (USBF)

NITROGEN REDUCTION MEMORANDUM

Mitrogen |5 removed by nirrfication and denitrifieation processes. Mierification is autotraphie and all USBEF integrated
bioreactors defiver camplere nierification of ammaonia to nitrate provided that certain minimum temperature is mainmined
and allkalinity is available. * Denitrification is heteratrophic and requires carben source, Processes using “separate-sludge
denitrificanon” require thar carbon s added. USBF rechnology “single-sludge denftrification” approach uses an endopenois
carbon source to malntain the denitrifiers. Influent is combined with nitrified mixed llquor In the anoxic compartment
providing the carbon source needed for denfrrificatian.

The conditians thar affect the process of denierification are {not In dhe order of priority):

e Yolumes gr HET: - The required ‘blolegical’ volume 15 divided into anexic and oxide volumes. The rmatio of the twa
varies depending on the degree of depitrificadion desired. The anoxle volume or HRT must allow for DO exertion and
far the pravision of anaxic condidons needed for fermenmtlon.

»  Mixing of the Anoxic Yolume - Good mixing and rall of the anoxic compartment i imparmnt. Mixing should be 'gentle’
so as not 1o break up the sludge flocs

¢+ DO Contrel - DO contrel throughour the bioreactor is the most important factor. The ‘plug’ flow of the mixed liquer in
the oxide compartment allows for manual adjustment of individual aeration diffuser sections, and the averall alr fiow |s
typically controlled by a centinucus DO monitar madulating the blower RPM via variable frequency drive (VFDH. Anexic
campartment DO s 'contralled” anly indirectly by the oxide compartment DO ad|ustment and cenerol, and by providing
sfficient compartment volume (see above).

# RAS Recyele - Mixed lguer containing nitritenirates 13 recycled from the bottom of the: clarifier to the anoxic
compartment where the incoming BOD serves as the carbon source or electron donar far the reducdon af mitrate o
elemental nicragen, The efficiency of the overall neregen reductien has been determined o be a function of the RAS
flow multiple (the Kigher the multiple the higher efficiency). However, the recycls has to be balanced against other
factors and based on experience a multiple of 2 to 4 provides a ‘safety factor' for typleal damestic wastewarer while
moderating the negative effects. RAS pumps are typically airlifc pumps for smaller planes, and low head (low Hp). axial
flaw pumps provided with VFD drives for larger plants.

* Temperaturg - Low temperatures and dramaric changes in temperature inhibit or stop the process of denicrification,

s Carbon - Incoming wastewater is the source of carban. ¥ Carbon deficiency Is typleally nor an Issue with mase municipal
oF domestic wastewater,

CaSE STUDIES

The following LISBF plant operating data have been recorded:

Manco SHoREes, FLA

z Micrace | Nitrlte | Ammonla ™
Eflluarnt as M as M as M Tik TEN
g | tmgh) | (g | img) | (g | Y
Wisguse 13, 2003 iz 0.044U | 005U 1.9 [ 429
Wauguse 27, 2003 i8 - 0,050 i8 74 354
Beptember 10, 2003 FH = 0051 3.1 0.7 ig
Design Paramieters 78 : | | ’ | ] o

Mares: I U daneres Under Docecrsbla Limie
L The plane b et equipped wich SCADW, tontitues DD manimr snd YFD drives.
1. Qfscinl luk analysis wvailable

! Mirrifivation was ebserved o funcdon a mompersures ws law as =1 dng ©
! Mierifieation cormumes 71 mg of allafiniey is CHCO; far saeh mgh of pmmanis axidized
! Recluetion nf | gram ol niregen requires approsimarsly § — & grams af BOD (or equivalent carbion)
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KickinG HORSE Sk| REsoRT, BC
Mitrate | Micrice | Ammsanda
Efflugnt as N s M a5 M TIN
(mgh | (mglh | tmgh | (mgl)
Pfiarch |5, 2007 48 ] 0778 7.5
PHurch 23, 1007 a0 .07 0.14% 3dl
Parch 29. 2007 14 0,0 0,142 154
peil 2, 2007 58 067 Qa7 E.57
WA paril 9, 2007 30 Q.2 0035 124
Blos 1. Mitrogen rediuction was not che plant deakgn objeenive (small anosic compartment)

2 The plart serves a skl resorr whers flowe emparasures snd biolegical Badings vary signifieandy frar woenknnds so weshdays
1. Officisl kb sralyziz avallabla

= ECOIuid

IsLaMORADA, FLA
04 2006
Apri| May Jurre Jualy Auguse Sept January | February | March Aprll | June July
|.7 e ER L] EX] i8 (3 33 il 35 14 4.7
Mermi |, Tha plant & 3 sl plang widhaue sny sutemaned conr ol
1 Dise bo wide uifluent faw lustuatkans, srsall plant’s denitrificstion (s typleally moace difficuls o manage chap with rgee plass
1. Official kab anslysis availabio
Snug Cove, BC
2005 2008
March June Sop Diac Marich uno Sep
TH 783 444 .54 8.7 .78 441 .2
TRM v} [ 52 4.7 13 18 43
Mertos: I\ This plant & a wory hasc rendigan of che LISBF configuratdon. It was not datlgnid for nittogen radusthan (mmall anosic walurm)
arquipped with continuaiy DO mealtor and YED drives.
L Otfickal lnbs pralysly wendbshle
MiLL Bay, BC
Nitraze / Mt as W TEN TH
Mill Bay ER
ay Edirent ) (mef) ln‘lg,-'ll
April 17,2007 E-] oy .7
May 12, 2007 440 |8 5A
fune 25, 2007 517 15 [
fuly 17,2007 275 1.5 42
argust 7, 2007 138 1.5 45
Soptermber 1], 2007 PN ¥ 14 BS
Cetober ba, 2007 4.11 1.2 54
Povemnber 6, 107 % i1 . |
Design Paramaters ]

]
1
3

M The plant & & warar mclhmarion phnt whore the permicted offfuans Total Mitragon {TM) & <10 mgh
- Tha plant |5 rekerively senl (159 m'd; 40,000 gpd) und experiences high mfilemtan

Ol (nly arakysia availabie

, wiiel b s nog

el Kt e, 004 G2 4584, infollocolidsom
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UPFLOW SLUDGE BLANKET FILTRATION (USBF)

PHOSPHORUS REDUCTION MEMORANDUM

One of the beneficial features of the USBF technology is increased efficiency of phosphorus removal This is due to the face
that a significant amount of the nfluent phosphorus is reduced by biological phospharus uprake.

The mechanics of biolegical phosphorus uptake, known as “luxury uptake', |s due to exposure of activated sludge to
altermating oxide and anoxic cenditlons. Under the conditions, the cells stare more energy in the form of phospharus than
needed for their survival If serictly oxide condidens are maineained during subsequent clarification, phosphorus will be
reeained by the calls and it will evenwally be removed with excess sludgs. Unllke mast other methods of chriflcation, the
upflow sludge blanker fileraton process: mainmins oxide conditions in the fileer, and phospharus reduction by biclegical
uptaks o as low as | mgl has been achieved as demonstrated in the table balow.'

The following resules were recarded during the 2007 Annual Repore flling test period at Kicking Horse Ski Resart, Goldan,
BC:

March 15 [ March 22 | March 29| April2 | Aprl ® | Average
ol Phosphorus [mgfl] 111 0.78 0.69 0.95 22 I.15

Motes: | Total Phosphorus reduction was entirely by the biclogical phosphorus uptake. MO CHEMICALS WERE LISED.
1. 24 hour composite samples were anafyzed.
3. Official tab apalysls available

Far further phaspharus reduction phosphorus precipitant chemicals such as aluminum sulfate, ferrous sulfate or other sales
are used. In mosc domestic wastewater phosphorus i present in three forms, orthophosphate, polyphosphate and organic
phosphorus. FPolyphosphate and organic phosphorus cannot be readily precipitated but bath are converted o
orthaphesphate durlng biologleal treatment. which can, Since the bulk of phosphorus reduction is accomplished by bialogical
uptake, the small polish dosages of metl salc precipimne do not significantly increase sludge prodyctlon

In simultanecus chemical precipitation memml salts are dosed into the ahoxic compartment of the USBF bioreactor
Continuous sludge Internal clrculation and mixing ensure efficient precipitation, coagulation and floccultion within the
biarezctor with an addad benefit of increased efficlency of the USBF charifier

The following effiuent Total Phosphorus parameters were recorded at a | MGD (4,000 m'd) USBF faciiity during seven
manths periad from [une to December 2002 The facllicy was pravided with aluminum sulfate (alum) dosing syseem, During
the period dual 24-hour composite samples were tken and analyzed and only the higher results were recorded. The
foliowing are monthly averages of the dally composite sample analysis.

1002 June Juby | Auguse | Sepr. Oct Mew. Dec Averige
Taeal T
Phaosphorus | 04 0.5 02 0.3 0.4 0.5 03 0.4

Motes: 1. TP design parameter was | .0 mg/l

1. The facllity has not baen provided with any post-biology {read post USEF) fileration

3. Since the bulle of the toral phosphorus reduction was by biolsgical uprake. the glum eonsumptian and the balkast
sludge production were light

4, Twa 24-hour composite samples were analyzed, Only the higher results were recorded

5. Offictal fab analysis available

6. With added pest-bielegy {pest USEF) microscreen fileration, reduction of Toml Phospharues to 0.1- 0,25 mg/|
range Is believed to be aminently possible

" Sludygo docant raturn from storage or dowatering o bloresctor i sbch i che eate mist be chomileally coared as anode conditions durtng guiascane
porieds will causo phosphobie release,
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At anather facility, lslander Rasort in Florida, che followling results were recerded in 1004

2006 Jan Feb Mar Apr May Jun Jul Average
Total
Phosphoirus Q.1 0.13 0.3 .4 0.5 .l 0.2 0.15

Motes: |

3.
In the ariginal cenfiguration ferric sulfate was used for chemical precipitation, but it was replaced with aluminum

. TP deslgn parameter was 1.0 mg/|
r

> ECOfuid

Islander Resart faclliey s ar 12,000 GPD (45 mYd) a relatively small syseem with highly lucnuating flow and very

rudimentary contral syscem only

The faciiicy is provided with past-blsiogy (post LSBF) microscreen filtration

sullfate |n the last few years

monthly

. Official lab analysis available

. Grab samples as mandated by Florida Department of Enviranmental Protectien were analyzed and recorded

PECHI fpnterr Ing, i 642 4540 idoERecofild com
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