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product application:

In these systems, the complete wastewater treatment is carried out in 20" or 40' containers. All
the equipment from mechanical and sludge treatment, biological treatment or secondary
clarification with possible dosage is pre-installed ready for plug and play. The customers work is
limited to a minimum!

Priority objective at this system is that all components can be manufactured under quality
ensurance inside the factory. The system can be easily installed, everything is preinstalled.
Thereby a high quality level by low building cost can be provided. Only basement for
containers and a reservoir for storage and buffering of the waste water must be provided
by customer.

Inlet

Outlet
ClearFox CFC
K local storage
basement
(by customer)

CFC treatment systems come into operation at municipal applications and industrial
applications. The water and sludge is treated in accordance to the clients specifications.

The reservoir can be constructed as a simple folia basin, i.e. easiest way is consisting out of a
folia and a groundhole.

The usage of high-quality components, a durable and easy operation is assured. Operation is
fully automatic. With an integrated power circuit to adjust the treatment plant to the respective
amounts of waste water and saves energy.

climate zone/temperature:
-25 °Celsius up to 55 °Celsius in application

sizes:

max. 5.000 people equivalent or 1.000 m3/day wastewater
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process technology

CFC means modular system, according to clients requirement. The following steps are possible
and canbe - in combination- installed into seacontainer. Always provided is a central control-
unit where all treatment steps are in combination cable- connected :

preatreatment - sandtrap

- degreasing unit

- pre-aeration&mixing Kit of reservoir (C-Elimination)

- selector zone & superposed denitrification (N-Elimination)

screen - manual screen (police function)
- drumsieve (on containertop outside installed) with tip chute for waste basket
- screw screen and/without compacting zone, tip chute for waste basket

biological treatment | - carbon elimination: fxed bed cascade, aeration
- nitrification : fixed bed cascade, areation

sludge treatment - anaerob stabalizing (Emschertank) : settling zone with underlying digestion zone
- aerob stabilizing : areated sludge storage equipment

- sludge dewatering: dewatering container

- sludge dewatering: bandpass filter module

clarifying - lamella clarifyer tank

- sand -anthracit- filtration unit
hygienisation - UV reactor (in combination with sand filter)
(cutting bacterial count) | - 0zone reactor (in combination with sand filter)
disinfection - ROS module (in combination with sand filter)

(reuse of water)

Phosporus removal | -precipitation: PAC-dosing unit ( when P < 2mg/l in combination with sand filter)

faecal sludge - compact module in open top container
collecting

process scheme (typicali.e. for nitrification and slude stabilizing)

N
7
Auto- Emscher Buffer Bioreactor Clarifying
Screen
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Inlet / Outlet N\
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Sludge-
storage
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systems properties or customers requirements

The following requirements are typical for the offered system:

« the process technology for biological treatment is especially adequate for fluctual loadings such as underload,
overload, holidaymodes, (fixed bed technology is recommended by leading german associations when robust
technology is required)

» maintenance must be possible without special equipment

* system is capable of easily being extended (more streets parallel, sludge storage etc.)

* operation of the plant must be possible with untrained local staff

« the plants must be able to run on a limited acreage

* it must be possible to fit this plant in a very short time

» money safing in future - spare parts must be available in every country, all technical equipment is as good as
possible consisting out of standard materials, suppliers

« optional all world conditions can be achieved (for example desert condition) by insulations outside

* big effiency rate for every process for example special fine bubbling aeration,

* possibility to mowve this plant partially to another place

* no need to build additional buildings - everything in the plant is housed,

« every installation with contact to water is consistend to corrosion for longtime usage

* less energy costs energy cause safing modes are standard,

* less noise cause everything is housed

« all services can be done out of one hand

* low costs for projecting and construction management, 50% predesigned, low cost for desing work and

engineering
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impressions from quality production :

baffles and tubes inside the 20 ft inlet

screw screenwith ass . . .
byp machine house: mechanical screen, blowers sludge splitter

1 cascade —aeration and mixing systemin 1 .cascade Fixed bed materials
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air splitter, 3-cascade fixed bed reactor Control unitw ith modem for failure transfer to mobile phone
(SMS per GSM), free programmable

Insulation in container 120 mmthickness, roof view waterproof inlet in container made in PP

o Iillllﬁl
A

lifting a Container in High Cube 20 ft out of production hall Reinforcement inside fixed bed container with steal profiles
inside a fixed bed cascade 850 person equivalent according to a static approval of a german design specialist
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side insulation in fixed bed container with 120 mm glassw ool Reinforcements & tie bars along side walls, fixed bed
between the reinforcment

secondary sludge pump (excentric pump), line from lamella clarifier ~ sludge hoppers in lamellar clarifieer (back)
to sludge storage small blow ers for buffer preaeration & mixing (front)

sludge treatment, Emscher, secondary sludge removal
installation, 450 p.e treatment system

top view into fixed bed reactor , risers in PP 600 mm, foam tube
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lamella module 8 m3/hour, 1.200 people equivalent , before precipitation and UV treatment, 2.500 people equivalent
installation into 20 feet container non insulated 20 feet container

sludge splitter into storage tanks, labeling in english language blow er battery extended 500 m3/d mixed water
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view inside , machine house , frost protected container, 1000 p.e view inside machine house, non frost protected container,
3.000 p.e

view into settling zone (Emscher)

PPU storage: Ready for deliver, system February 2012

) small dew atering (screen)-container
Germany, Eastern Europe client 9 )
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systems in europe and asia, middle east in the years 2010 & 2011

ASERBEIDSCHAN

50 m3/d
ammonification and precipitation

ABU DHABI

40 m3/d
desert conditions,
worker camp

GERMANY

1.000 people equivalent,
mixed sewage

BULGARIA

container for groundinstallation
stealcontainer for machine house
45 m3,BOD 70 kg/day
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EGYPT

holiday club,
3.000 p.e
concrete buffering

SERBIA

850 p.e municipal
concrete buffering

DUBAI

div. clients orders

BOSNIA

250 m3/d,
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experience&know how

In the last 15 years members of PPU built more than 12.000 treatment systems all over europe.
Especially the fixed bed technology is a wellknown technology for our engineers. A cost safing
inlong term view is the strategy from our systems. We guarantee for that. As a member in the
important German associations for WWT we take part on all new developments. We are big
enough to manage middle size projects but also we are small enough to offer a good
price/quality relation to the client.

Attached you find some clients letters of recommendation.

details and technical specification

a detail information can be given after clarifying the scope of delivery.
The treatment modules are combined according to the customers requirement.

A standard system consisting out of :
-screenl-2 mm

- sludge dewatering /opt. stabilizing

- Fixed Bed reactor , nitrification

- clarifying

will have i.e. the following sizes:

p.e. Q(m3/d) BOD (kg/d) nr. of container
maximal

400 80 24 1x20ft

800 160 48 2-3 x20 ft

2000 400 120 4-5

3000 600 180 7-8 x 20 ft

5000 1000 300 10 x 20 ft

the buffering is in this case by the client.
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iInvestment and operation cost

project example:

250 m3/wastewater per day,

country: Romania-Black Sea Region, southeasteurope, municipal waste water, industry part
90.000 m3 wastewater /a

investment 180-220..000 €
depriciation 10a

interest rate 6%

Energy (0.12 €/kWh) 8.500 €

personal cost (15€ /hour service staff) 7.500 €
spare,ware parts , operation cost, sludge 5.000 €

yearly cost per m3 0.50-0.60 €/ m3

plus customers services (small concrete work, site management, acquisition)

the totally costs will be reduced when - by using of a hygienic module for reuse of water- an
additional cost safing for the fresh water can be calculated.
This depends on the climatic and regional conditions and fresh water prices.
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l.e. Project company, Neuburg a. d. Donau, Germany

60-80 m3/day, domestic and industrial
startup: 11-2011

COD: 800-1200 mg/l

fixed bed module, lamella clarifying,
Q = 3.5 m3/hour

3.6 KW , operation time 16 hours/day

concentrationin let/outlet 01-03/2012

CODout | NH4-N CODin

14,7 8,3 2,6 92 1300
13,8 8,3 3,0 110 2,5 20 11 0,57 0,28 30 840
14,7 8,4 3,1 120 590
14,6 8,5 31 87 800
14,8 8,5 3,1 86

15,3 8,5 3,2 82 990
14,9 8,4 3,1 70 0,24 21 32 0,28 2,0 10 800
14,5 8,5 3,2 58 610
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recommendation letters for projects

Marki Zell im Fichtelgebirge

Staatlich anarkannter Erhalungsort
im Maturpark Fichtelgebirge

Adbasd Wbl vibn L AT AL E el e

Ilerrn Ing. Welfgang Pahnl
FELU-Umwelltechnil Gmbh
Bernecker Straa 73 : el
054458 Bayrsuth %ﬁtw_m}..:dlde

-l

mbeinmecdr zel Je

IV e Fichie Leekirgs

Bl ly bati Asweveri ipamer anechen:

Foe dzchen s Macindshe e Lriars Zeicien P ) HAuelbvarhuilie Duschesakl el ua B EaG pbirp:
ML A1 u? I Ter e Trell IERT LT - 3
Ty oyt | M)

el weeTIoT i

Projektisrung Kidranlage TannenreuthWWalpenrouth

Sehr geshrier Herr PahAl,

higrmit bestdcigen wir bnea cing Csiondn Funilion it Bereich Anlagerhan, Projsdpiaauang,
Louleilung  Projeklarang oal der nacfolgenc hesckrigaenen Hl&rnans  wolchs oo arseror
Cemreaince realiziet wiands:

Baivarh=hen: klArarlage fir de Crastaile Tancehieck und Walparreuth

Avsstatinag, sarkirung LEmacher) Zasaletuligo Fastbatlbiolog a. Mitrifi satice.
Diortirarcdb o, Soabm. ngsteich, Siehschnacke, Lakarauzusiung,
Techrlkmau~, Sanildrbecicl:

“majekizamma; kanalzaumaknahme oz, 400,000 Sura
Elfiraniage e 260,000 Eury
Zeitrzam: 2004 his 2006

Mie K'aranlage anfi 7u omserer Fuffedsnheit. Wic wilnschen tbnen fic Aanlicke Frojekie gites
Salingn.

e foe mollicfie o, Gl hen
LT

by

fredl =

NMubllkpmsyerkehe: _
kg - Creton OE 0T 1500
L SR E S B SR el LR AR O o

Bawkyerbindung: W
Eilvisemounk Spunrake Smmubeeh-Zelwfd B I ANU AR ke M
snacsce Jlovhiomlen LLZ 730 =300




ClearFox CFC 500- 5.000 p.e
Waste water treatment
INn Sseacontainer

Black Forest Pure Water OOD

Black Forest
Pura Water

PPU Umwelitechnik GmbH
Bemecker Str. 73
95448 Bayreuth

Towhom it may concem

Sofia, 02.03.2011

Herewith we confirm that PPU has successfully completed projecits with Black Forest
Pure Water OOD in Bulgaria. One of the most visible projects is the water treatment
station for Black Sea Gold AD near Burgas on the Black Sea coast

PPU has designed, produced, installed and successfully started the water treatment
station. The overall budget of the project exceeded 200 000£. The station meets all
regulatory environmental and ftechnical requirements and has been officially
approved by the local water authorities begin 2009.

Project name: Black Sea Gold in Pomorne - BG

Assignment: Plant engineering, design, construction, installation, start-up
Description: Municipal waste water and sewage water of the winery
Total value: 210,000 €

Load: Up to 3500 People Equivalent during the campaign
Technology: Mechanical, biological and chemical treatment

Building period: February fill November 2008

We are pleased working with PPU since more than 3 years and we are very satisfied
with the company’s responsiveness, project handling and of course, with the gquality
of work.

Currently, several signed large projects with PPU are awaiiing financing through EU
programs (delayed due to public administrative delays).

Black Forest Pure Water OOD

st
Wemer Kasel, Director
Enex dopect Mirep ¥orep OO0 wmblacmes.t—hgmn

¥n. Paneswys 84 an 2 e-mai info@biackforest-bg.com
100D C ot Mob. JBET B3 216 OBER 344 35
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Seergde Sevaclhecnsuih 2 Bochouspoadz 1w S54EE Wecanbery

Dipl.- Ing Waolgang L. P&hnl

s PRPU-Umwelttechnik GmbH

Bornecker Strasse 73

95448 Bavreuth Sevbothenseutn, 01032011

Die Ri#ranlaga dar Gemeinda Seyvbnthenrenth reimigt dag Abwasser der 2nszesigen Bavalkerung sowis sus
dinigan Gewerbebetizhben. De techrlschan Datar sind wis falgt:

Grafe nach Schn-utzwasserzuliu g, 2300 E{G1W

Technologie: ‘Wecharischa Reinigung, Schlammbeets
Balebungsbecken serabvanoriss.

Reinigungsziel; Mitrifikation. Denitrdikation

WUIr bastatigen Herm Dipl- Wolfgang LLPahnl | dass er bei Bau- und Umbaumzbnahmen an der cbigs
Klaranlrae in seinem fMiheren Wirkuigskreis for diz Bereiche:

-Cimensionisrurg

~Plaiiung fir Genehmagl.ng
-Ligfenmg, Bau und Installation
-fnbedriebnahme und Catimisrung

ale |etender Ingenieur tabg and voranteortioch gawesern ist. Dis Baumabnahmen bezoges tich auf die
maschinantachnischa Ausrisiung wie:

-BelGftangssystam (verdichter. Membranen, Rechriaitungan, Ammateren)
-Gauersicfregelung (M tfikatorn, Den trifikation)
~Bpatcherprogrammierbane Steasmng (GPS)

-lMechaniscne Reirigung (Siebschnecke)

-Schlammpuripgon

Die betoffense Baumabnahre usad investilizy fand im wesentlichar 2008 siatt und wurde 2008 nach eirem
ptimicrungsbotrick: aboeschlossen. D2 Baumelnahme ist zur Zufriedenhait der Gemeinde abosschloesen
worden

wiir icten Heron Dipl-Ing Walfgang Pahnl mit dizser Besidtgung gaholfen zu haben.
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1. Borgemeeister
Hans Unierbagic




