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Abstract

Part of the Village Waters project is building pileastewater treatment plants in participants
countriesusing the experience gained during the testing of existing treatment plamtsach country
are different rules of planning, design, building angbleiation wastewatertreatment plants and
varied needs of households aedvironmental conditions.

Pilot activity carried outin FINLANDn LansiUusimaaregionin GennarbyRaseborgvere realizedn
one pilot village site consisting df0 householdsand cottages closely surrounding the lake
GennarbytrasketThe inhabitantgoined a project aiming to replace the altechnology of orsite
wastewater treatment in sedimentation tanks by joining the munaigewer systemrhis ®lution
wasalsoappied at other small lake villageith permanent residencesearby The situation of he
village atlake Gennarbytrdet gavea possibilityfor getting information on the impact of the
technology change on the water quality of the lake. Private inhabitants pay all the investments and
SldzA LIJYSyiQa o0& GKSyaStgSao

The pilot village of. ITHUANIAs Leitgiriai 175 inhabitants) in the district ofil8te, near Leite River
(tributary of the Nemunas). The presewastewatertreatment plantof the village (build in 1991)
does not provide adequate wastewater treatmerthe wastewater treatment plant was not
designed for itrogen or phosphorus removaMoreover, the plant stops working during the cold
season because of thimability of the mechanical aeratorgo work in freezing circumstancefn
order to ensure continuous and effective wastewater treatment in Letgiriai WW&$modernized
The newtechrology isbiologicalwastewater treatment (vertical flow labyrinth, VFL) with biological
nitrogen and phosphorusemoval.Benefits of this technology are high removal efficiency of nitrogen
and phosphorus, low operation costs (low electric consumption), &wl excess of sludge
production.

The pilot areasn POLAND NB ¢ & f A O MunitipalRy. TligzlisAlddated near Krynica Goérska
642dzi KSNY t2fFyRO |yR {21208 Ay (GKS alil2gAly
Tylicz serves the educatial path belonging to the polish project partner (ITHe technology of the

plant is a biological foustep treatment (£ sedimentation tank, 2nd; biological sand bed with
aeration, 3rdg treatment of biogens with use of plants and denitrification Hité-th ¢ stabilization

pond with water soluble plants and small animals).

I+
N

The following pilot activities and objects are included in the pilotTgficz 1) Educational and
presentation trail of pilot system, all utilizing different innovative treatmesthnologies, such as
various ways of using vegetation to remove biogens and stabilize the sewage) Snuhll domestic
wastewatertreatment plant for agro touristic activity

CNRBY LINRYIFINEB &0K22fa Ay . NHaAl Sg2 @Attt 3ISs {21:
wastewatertreatment system for 50 pupils and 10 teachers, instead of the existing sedimentation

tank with pumping to the slurry tanker and transportation to the cahtwwastewatertreatment
aldFdAz2y Ay {21208 +Aftftl3Sd ¢KS {NBstépytlestraentLIt I y i
chamber, 2" stepcpeat, soil, sand and calcined opoka laytat serves as filtration material and®3

step ¢ stabilization pad with plants and evapotranspiration balance. The soil layers and stabilization

pond are separated from the soil by a plastic sh&eiilding plant for school from one side decreases

cost of sewage treatment, from the second improves aesthetic qualitie$ @nvironmental

conditions of surrounding area witcological, economical and sanitary effects. Tendering process

YR adzLISNBAAAZ2Y 2y (GKS 06dzAf RAYy 3 LINE (DbBtaud of 61 & NI
treatment plant is less than 7.5 cu. m. per day.
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The pilot village A y'df IOV VIAS located in Northern part of Latvia on the Riga Gulf and close to

the border with the Republic of Estonia. Area is located within neutral zone of North Vidzeme
Biosphere Reserv®Id wastewater treatment solution wake individual collecting tanks which are
SYLWGASR 2y NB3Idz I NJ 6l 4Sa | yTRe newWdysteinldnhotSal flalk2 (K S
into one wastewater discharge system biological WWTP with activated sludge.

¢CKS tAft20 {AGS { N Ndithed pait oft diviatnéxZdthe HighwayRigdllionS R
Approximately in 1 km distance from the Gulf of Riga. Area is located within North Vidzeme
Biosphere Reserv@he oldWWTP was designed for bigger capaeityl concrete housing of WWTP

was leaking, making secondary soil pollutiomhe new solution iiological WWTP with activated

sludge { A YOS 22¢t RAAOKIFINHS Ada RANBOGSR Ayl2z2 {@Ti
phosphorous and total nitrogen treatment is advised

Keywords wastewater treatment, WWT technologiesyillage area, water pollutigninvestment,
management, cooperation
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This reportli A i f BdRallatiod oftdthnological systems for wastater treatmenQ ¢+ a LJdzo f A & K
on 28" of February 201%the period 6 of the project) on project website. The report is part of the

activity /0 @1 @Bhilfliig $hR tec¢Hnological system in the pi@iEhe aim of the A3.2 was to build

up the pilots in the VillageWaters project and describe that on this report.

The main challenge of this VillageWatetsINE 2 SOG o W2 F 1SN SyAaaizya FyR
communitec @A £ F3S&a Ay . FEGAO { S wS3IA2Yy la LAT23G4Q0
wastewater treatment solutions to decrease wasgtger emissions of sparsely populated areas

locally but also into the Baltic Sea to the level set by the EU water legislation. The main objective is to
support the needs of households to avoid unnecessary investments and operating costs when shifting

to improved waste water treatment and thus encourage them to implement new treatment systems.

The work is conducted in 13 activities under four work packages in this project by 13 partners from
9&aG2YyAlLT CAYtlIYRI [FGOALI T [ ueliskddMarsh 2016 yhid 28of2 £ | Y R ®
February 2019, including 6 periods. The budget is about 3 million euros that is mainly furided by

Interreg Baltic Sea Region (BBRygramme

I
Flaterreg B oA

Baltic Sea Region

o DEVELOPMENT

FUND

EUROPEAN UNION

VillageWaters
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Abbreviations and Terms

BODS5 (or BODT)

mg O2 x dn8 Biochemicabxygen demand at 5 or 7 days

COLx mg O2 x driB Chemical oxygen demand.

End use; condition in which a plant is normally installed.

KN Kjeldahl Nitrogerg mg N x drs3 Total nitrogen means the
sum of total nitrogen measured by the Kjeldahl method
(organic nitrogen N + NH #), nitrate nitrogen (NO #) and
nitrite nitrogen (NO).

Laboratoryg body capable of testing a domestic wastewater treatme
plant under controlled conditions.

LU University of Latvia

MC Municipal Council

MUC Municipal UtilityCompany

NH4N ¢ Ammonium nitrogen mg NHdN x dm3.

Nominal designatioiq

expressed as an integer giving the maximum number o

population equivalent appropriate to the plant.

P totalc

Total phosphorus mg P x d&

Packaged domestic
wastewatertreatment

plant¢

prefabricated factorybuilt wastewater treatment
installation which accepts domestic wastewater and tre

it to a declared quality.

Site assembled domestic

wastewater treatment

unit composed of prefabricated components assembleq

on one site by one manufacturer, which accepts domeg

plant¢ wastewater and treats it to a declared quality.
SS Suspended solidsmg x dm3 .

WWTP Wastewater treatment plant

WWTS Wastewater treatment system

11
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A PILOT CASE OF BRUSZEWO VILLAGEI N SOKOGY
MUNICIPALITY

AndrzejEymonE al 3RIFf Syl Ddz3lFOFX /STFNRB /TINy26aiA

LyadAddziS 2F ¢SOKyz2f238 [yR [AFTS {OASyO0Sa Ay CIf

12
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1.1. Description of the project management

This part includes information ofthe process management groups, executing, project
documenation, projectmonitoringand controlling:

{21208 adzyAOALI f A& RBaStavRiBrRreatinént sydtérh yahSstinds BfA & (1 A y -
sedimentation tank and wheel transportation system of slurry tee thollective wastewater
GNBFAGYSyid LIXFyd Ay {21208 @GAttr3asS +a G22 SELISyar:
containsabout 50 pupils and 1@eachers and according to the law in Poland they can built pilot
installaion without special pernsision from regional technical officeglunicipality allocated proper

amount of money; part from Village Waters project, part from their own investment money for

building installation. In the Institute was preparddll project consulted with Municipality rad

volunteers from outside the project. Pandf the documentation (background plans) prepared
Municipality. Municipality organized tender process, supervision together with the Institute and

control of the compliance of the building process with #hecumentation.Project implementation

was successful despite of the initial objections from the regional, technical authorities regarding

formal issues and compliance with national regulations. Small changes has been done in the
materials chosen for projécwhat was been agreed with Institute.

1.2. Planning the investment

1.2.1. How contracting processes were organized and put to practice

Each of our programme countries has different contracting scheme cfamstructions or
reconstruction of pilots depending on the kElcconditions and local law. We would litecollect the
following data:

1 What contract do you need before running the investment and what is the legal basis for it?

Project was prepared with accordance to polish standard€ERNL2566 1 to7_2016¢ 10 E,Water

Law, Building Law and special environmental requirements when we can built and exploit small
wastewatertreatment stations for up to 5 cu.m. per day without special permisdgefore starting
design we checked, what the capacity of the treatmemtnplshould be. According to the Water Law

Act 2017 (Journal of Laws of 2017, item 1566, 2180, of 2018, item 650, 710.) the only limit of the
procedure without a water permit is the smlled ordinary use of water up to 5 m3 / day, and an
individual treatment plant can be used both by public utilisieand small legal entities, agoarism

farms and owners, lessees and tenants of individual platsspective of the Water Law Act, in the
Construction Law Act (Journal of Laws of 1994 No. 89 item 414 of th Aduly 1994 Construction

Law, Journal of Laws of 2017, item 1332, 1529, dated 2018 items 12, 317, 352, 650) in art. Article 29
(1) contains information that: Building permits do not require construction of: point 3) household
sewage treatment plants ith a capacity of up to 7.50 m3 per day (name: household sewage
treatment plants is a colloquial namelfter the municipality has determined the location of the
planned treatment plants, the tender process should be started (if public funds are to Headydn
accordance with the public procurement procedure specified in the Act of 29 January 2004 on Public
Procuremat Law. Art.30.1. Sett. Public ordei®he ordering party describes the subject of the order

in one of the following ways, taking into aeot separate technical regulations:

13
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1 by specifying performance or functional requirements, including environmental requirements,
provided that the parameters given are sufficiently precise to enable contractors to determine
the subject of the contract anthe contracting authority to award the contract;

1 by reference in the order of preferences to:
a) Polish standards transferring European standards,

b) standards of other European Economic Area Member States transferring European
standards

1 As you know, 75%-inland) or 85% (Estonia, Latvia, Lithuania, Poland) will be paid from project.
Who is obliged to pay for the rest of the building activity?

After tendering process and obtaining price for pilot building with accordance to the project, from

Village WaterscJNR 2SO0 o6+ a LI AR Ttpm:X (GKS NBadg {2120& ad
Tendering process was repeated three times because propesaéeded the limit price sets in the

tender process what was caused by fast growing of building materialdalod Independently of

the direct price for building we had to pdgr external expert during process of clarifying formal

issues related to the building permit with accordance to the existing law.

9 Parties of the contract. Who is responsible for what?
1 Whatare the terms in the contracts?

C2NJ GKS O2yidNI Ol ¢ & NXBlastiiteywas\ redpdbsible fof @dpeet arm dzy A OA
supervision. Tendering process was repeated three tifiée. tender for the treatment plant was

won by Agricultural Cooperative y { 21 2 0@ 1&H MK { RIRNB&EZR dzf & Y2t S229
of 34 931 PLN7762 Euro). Time for realizatidoy Agricultural Cooperative @fivestment was very

short (from25.10.2018 till 15.12.2018). They gauearanty 24 months.

1.2.2. How the official processes were carried out.
1 How the official processes looks in your country (scheme of the legal path)?

Ly {21 208& theydaged fIAdodiurhehtatidn of pilot concerning plans, specifications and all
necessary documents signed by authorized desigbecumentation was prepared by our Dpt. in
institute. In case of building greatevastewatertreatment plant than for 5 cu. m. per day project
must be confirmed byocal authorities involved in the approval of construction projettisthe case
2T { 2 unkipadity they need only present project to these authorities without confirmation
according to the legal law in Polanthe application file must be complete, in accordance with the
Act of 7 July 1994 Construction Law and the Act of April 26, 2001viroEnental Protection Law.

9 What is your role in planning?

The Village Water part of project in our Institute was concerning on choosing the technical solution in
accordance with the existing law and standards in Pokamdl local conditions. We calculateotal

amount of sewage from school in Bruszewo and prepared full documentation ofg quént

installation forwastewatertreatment what wasrecon ciliatedg A G K { 2 { 2 O &ImportagtA OA LI
part of technology was separation sewage from sinking to tilkedsiring all stages of the process and
application of water soluble plants.

14
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1 Who is responsible for designing total investment?

Ly OFas 27¥ . NdzminBigaftyade @fpéhdle for{the {otal tieestment esluding the
design.Design was prepad by the Institute, dpt. of Sanitary Engineering and Rural Hygienization.

1 Do you need the tender procedure? If yes, please explain what kind of procedure.

A tender procedure was used fahoosing project contractor who preparesfjuipment (pumping

stations and materials)machinery for installation and digging saitd for construction worklin

Poland tender process must comply with Public Procurememt Tender process was repeated
GKNBS GAYSaA o0& {21 2 CaisedabyzgrapOskd firides: pladnEd by Kunicipaldyl & O
exceeding by participants of the bidding process. Each of tender processes lasted three weeks, which
significantly delayed the implementation of the contract.

9 Is it necessary to obtain any assent for thdding project from any institution?

As desdbed earlier, in case of building project of smadistewatertreatment plants up to 5 cu. m.
per day do not need special assent from any local authorities but institutiorepireptender process
must show pragct to ask if they have any objections.

9 Does your country require any tender or auction procedure for necessary construction materials?

¢ KS 4! ublic N2TO dANBcoiiRefris dle public procurements. Procedureepend on the
quote of investment. In g ofwastewatertreatment plant for Bruszewo School tender process was
prepared for complete investmenf. 2 { 2 0& adzy AOALI ft AGé RAR y20G ySSR

15
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1.3. Execution of the project (building)

1.3.1. Technologies of the implemented systems
Description of thewastewateri NS I 4§ YSy G LX FydG Ay . Ndzal Sg2

planned new installation
for a school in Bruszewo
village (Sokoty
municipality)

Figure 1. Locatonof t he wastewater treatment plant in Bruszewo

Basic design data:

0 Number of childrerg 46,

Numbe of teacherg; 10,

Width of the place for building pilot plagt20 m,

Length of place from school to the road8,5 m,

- daily standard of water consumption without a canteen for 1 ¢hild dm3 / d (table

3.2.2.4./3- water supply and sewagayuidelnes),

0 - water consumption according to information received from the schaohual consumption
120 nt/ year, daily consumption330 dni/ d, which is about 6 dirf d x person, which can
be, among others, the result of the lack of part of studenténduessons.

0 For further calculations, the water consumptisrassumed.0 dnt/d x person, hence the total
consumption will be 560 diid,

o] Assuming a hydrophoic load with a vertical flow of% 20 dn?/ d, the total bed area
should be about 5 MmWith a bed width of 2 m, its length will be about 3 m. For safety reasons,
a bed of 2 x 4 m is assumed.

(0]
(0]
(0]
(0]

16
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Description of the piloplant for the Bruszewo school.

Sewage disposal from school

wkg aSglk3asS Ft2a FTNRBY a&OKet@the canéretebsetim@matiodankl2A LIS t + /
CNBY A&ASRAYSY(GlFrdAz2y GFyl H préticMN®R dedtcwaterHflows  therc n Y'Y
concretetank 4.From tank 4 sewage are pumped by pump 6 equipped with disintegrator of solid

parts by PED pipe> 50 mm to the pipelines distributing sewage 14 laying on filter bed.

Construction of the filter bed

Bottom: rinsed sand with a thickness of 2 cm amdirgsize 0.5 2 mm (19), then a geomembrane
(PEHD foil) with a thickness of 1 mm (17) laid on it, a layer of 100 cm thick gravel is poured onto the
geomembrane (18 ), with a grain thickness of % mm. This gravel layer is covered with drainage
pipelines (18) discharging filtered sewage to the final pumping station (20). On the layer of gravel
there is a geotextile (16) separating the layer of gravel from the layer of calcareous rock (11) with the
thickness of 30 cm and grain size 3mm. The calcinat rock is pH = 12 and its task is to eliminate
contaminants with pathogenic microorganisms and due to its chemical composition, the binding of
physical and chemical impurities, such as nitrogen and phosphorus compounds. Above the layer of
rock, separatedy geotextile (15). there is a layer of sand and gravel sandbar with a thickness of 120
cm (10) and a grain diameter of-&6 mm, which is designed to filter fine suspension and a partial
physicalchemical impurity. The next, top layer is humus (9) witthiakness of 30 cmHumus is

made as a mixture of high peat (20%), mature compost (60%) and hardwood chips (20%). The upper
layer is planted with macrophyte vegetation (manna mielec and rigid sedge). Plants growing on the
humus layer and microorganismsntained in it constitute the first filtration layer. Under the layer of

17
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N

Kdzydzas | aSd 2F S YY t+/ LALIStAySa 6mn0 RAAUGNAG
lower part of the geomembrane (17) a set of collecting drainage pipelines (18), @ 75mnect=d
G2 GKS RNIAYIF3IS LALISEAYS S Tp YY 15t9 gAGK I &f 2

Sewage disposal from filter bed

The sewage after passing through the filtration layer flows to the final pump station (20) from where
it is pumped (21) angipeline (22) to the stabilization tank (denitrification) (25) through the fountain
nozzle (23). The stabilization tank is sealed with a foil (24), 1 mm thick, against leaks of treated
sewage to the ground. In the winter period, during freezing temperautesre is a possibility of
returning sewage to the final pumping station after manual overrunning of the threg valve
placed in this tank on the pipeline (22).

Power and control

Both pumps (6 and 21) are supplied from the school building via a cditxohext to the pumping
station. The pumps are switched on and off in accordance with the liquid level set in the pump rooms
by means of the floats placed in them (26). Regardless of the automatic pump control, there is a
possibility of manual control.

Service and operation

The treatment plant works in an automatic cycle, after powering the pumps into electricity.
However, it is necessary to periodically select sewage sludge from the first tank [settling tank (2)]
every 6 months and take them to the calteve sewage treatment plant for disposal. Supervision
over the operation of the treatment plant can, after training, be performed by one person from the
school service.

1 Who is the main investor?
The maininvestoris KS {21 2 0@ a dzy A OdmlVilldgd Wadersqgzajdcty 3 Y2y S& T NJ

1 What is the tender procedure for project execution? Can you explain procedure in details with the
choice criteria.

¢ SYRSNJ LINPOSRdAzNBE 2NHIFYAT SR {21208 adzyOALIfAGE D

documentation with necessary permissions. Documentation was available for inspection by the

companies starting in tender. The main criteria were: the lowpste, experience in the

implementation of similar facilities, the possession of appropriate equipment and qualified staff, as

well as the due dateAfter opening proposals Municipalithose the most advantageous offer.

9 Give characteristic of the Comparealizing the project after tender procedure.

A small local companyas in charge of theonstruction work dealing with the operation of existing
treatment plants in the municipality region
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1 Beginning of the execution: signing agreement between investdiCompany, explain all the
terms of agreement from Investor and realizing Company sides, with scope of work.

According to the agreement between Municipality and Company, the Company committed to
transferthe complete facility

1 What is the estimatedasts distribution between earthworks, machinery and mamk in the
building process?

The estimated costs distribution between earthworks/maark (installationsyand machinery was
60/20/20.

1 What kind of materials, installations and devices will be useld building process?

The pilot plant includes gravitgipes, pressure pipes, pumps, valves, distribution pipes, collecting
pipes, drainage pipes, electricity supply and control and filtration .bElde electricity for the pumps
is provded by the school

1 Is there any investor supervision?

¢KS {21208& a dzy xhOtkdhitichl AupedvisiGn¥sediice ®of R local expalso designer
fulfilled the role of supervisdior compliance with the documentation.

9 If all changes in project by building comgeare agreed by designer of the investment? If yes,
please explain changes in details (changes of materials, equipment, localization etc).

Therewasno important need for changes in this project.

After completing the investment fotechnical and technoldgal acceptance of the investment
gatheredthe commission consisting of the representative of investor, supervisor, executor, designer
and people from our project.

1 What criteria object should fulfidluring startup of objects?

The first were minimuntechnological criteria according to the Maximum permissible values of
pollution indicators or a minimal percentage of pollution reduction for domestic or municipal sewage
introduced into waters or into the earthl) [Regulation of the Minister of the Enwiremt of
November 18, 2014for wastewatertreatment plant up to 2000 persons:

- BODS5 in outlet sewage up to 40 mgdin®
- COD in outlet sewage up to 150 mgdmn?,
- SS (suspended solids) up to 50 mgjdm
- Total Ammonia up to 30 mg/din

- Total Phosphorus up ®mg/dn?.

During the stadup of the treatment plant, the teenological criteria can bwered, for example:
technological criteria for up to 50 %ll mechanical devices and electricity must work properly.
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1 Explain how standards requirements are feld?

Strength and capacity criteria are tested in accordance with the standaredENPN566 (1 to 7).

After completing pilot plant starts work for 24 hours and commission checks if all elements are
function properly. Also, after the treatment plant has bee refined independent, specialistic
organization with certified laboratories takes probes of raw and treated sewage.

1.3.2. Problems encountered during the building and their solutions.

1 What changes and problems containskasld project?o changes inflow any problems on
technology or constructions?

Building processvas carried out in accordance with the design plansl was completed in time.
Plannedd @ { 21 2 U& cestmas\nbtiedciteded. i &

Building cost calculated by the participai 8 2F GKS &dzoaSljdsSyd G§SyRSNA
exceeded amount allocated for building pilot plantproject, Bl 6 Each tender took the time, and in

the third tender building cost hakeen accepted by Municipality in the late autumn. Building was
completed in the end of December and we could not check parameters of the outflow sewage in low
temperatures (denitrification pond was covered by ice).

9 From building process and mechanical parts please describe which elements are agreed with
project desigrand which are not agreed.

Eachpart was agreedipon from the beginning.

1 What was the most difficult problem?

The unforeseemrxpenseasdescribed earlier.

1 Who and how solved the problem?

{21208 adzyAOALItAGE RSOARS
participant who offered lowest price.

P

0 2 propdRerl byytBeOténded | NBE ]
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1.4. Activities after the finalization of building process.

1.4.1. Overall conclusions on the building process.

1 What were the problems and other challenges in the project? What did you learn? What were
done differently comparetb the project plan?

The greatest problem in the project was evidemeéhe local technical office, confirming all building

projects thatdesigned individualvastewatertreatment plant for Bruszewo School does not need any
confirmation, only submitting in office completed project. Technical details of project were discussed
GAGK SYLX 28SSa FTNRY {21208 a dzy xhd endlrdsitbailding dzNA y 3
process was realized accordance with the project.

1 What was properly or improperly designed and realized?

The project management wasuccessful, because of the organization all formal process by
Municipality were handled properly The constriction work was finalizedater than we expected
because tender process was repeated three tim&be poject was completed, but exceeded
plannedbudgetand Municipality added necessary quote. TRt in Bruszewo school allved for
sdving poblem withtransportationsewage by tanks to the central plant and is the good example for
village citizens and their children how to build individualstewatertreatment stations with good
technological results and nice view with water soluble plants.

1 Do these new structures meet habitants and your expectatid/isat was new comparing to the
known technologies and constructior@@nership of the installation?

The new structures meet the inhabitants and the Village Waters Pmojegpectations. New
techmnological and construction element wéise layer of calcinated opoka in soil deposit protected
againstphosphorus and bacteri®wnership of the installatiois by the municipality

1.4.2. Technological, economic, environmental, social and enviro-hygienic
data acquired from the renovated wastewater treatment plants.

9 Current technologicalata acquired from the completedastewater treatment plant.

Description of the performance and functioning data of the constructed pilot wastewater treatment
LX I yi Olmgl@dd atoal becddse building process was finished in winter time and the
treatment plant could not achieve the planned technological parameters. Restlmirification
efficiencywere taken from similar plants exploitation.

The BOD5, COD, total Adny A | YR t NBRdzOGAZ2Y Ay LAt 20G LIy
reductionBOR were 89,9%, COD65,5%, P total27%,N total ¢ 59%.

The electricity consumption was 0,346 kWH/mith average annual amount of treated wastewater
was 1820 m

In the new built pilot improvement of the technological parameters are expected on the level of 30%
comparing to the existing, measured parameters.
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1 Current economic data acquired from the renovated wastewater treatment plant: What is the
energy efficiency compad to the old system?

In the new pilot we installed two pumps: one with power 1,5 kW, the second with the power 0,85
kW.Both pumps will consume 0,072 kWh/h and 630 kWh/year.

9 Current environmental data acquired from the renovated wastewater treatmiant:p\What are
environmental benefits of the new system?

Special calcinated opoka layer in soll filter allows for reduction phosphorus and pathogenic bacteria.

9 Current social data acquired from the renovated wastewater treatment plant: Are the
expectatims of the enelisers met? What is their opinion? Did the inhabitants participate in the
building process?

Pilot plant has been built for school pupils. In building helped parents of their children in levelling soll
layers, planting water soluble plants alaging stones on the rim of the denitrification pond.

According to the water samplingesults have shown that during the treatment process the
wastewater is treated efficiently and vary: biochemical oxygen consumption in 5 days (BOD5) 78
98%, total nitrogen (Nt)1 - 93%, total phosphorus (P1214- 93 %. Soil pollution by all indicatdss

not high.
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Appendices

Picture 2. Soil filter with distribution and aeration pipelines before covering
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Picture 3. Completed soil filter with vegetation

Picture 4. Pumping station
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Picture 5. Denitrification pond
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A PILOT CASE OF TYLICZ IN POLAND: THE
POLIGONE CENTER FOR INDIVIDUAL SEWAGE
TREATMENT CLEANING SYSTEMS

Authors:Andrzej Jucherski, Andrzej Walczowski, Grzegorz Skalniak

1.5. General information

Report from realization of objectEducational and presentation path of technological objects in
individual wastewater treatment systems using filtration processes in quasi technical soil and plant
installations.

The concept of the location of technological objects designed and made prafect is shown in the
schematicdiagram Figure3). Equipment and installations included in the technological path of the
educational and presentation path were madecording to detailed drawings, pictorial sketches as
well as material specifications and lists of technical equipment elements of individual components of
the devices. The basis for the program concept of the project was to create a closeaf-{lout)
system of quasi technical and technological facilities, made and operating in full technical and
operational scale, configured in the process of the full range of wastewater treatment in individual
systems operating in dispersed rural areas.

The constructd complex of devices and buildings is to fulfill three basic functions:

0 presentation, by indicating the basic principles and devices for wastewater treatment in devices
used at home in rural areas,

0 implementation, by showing ready solutions and the effeftsheir work and the possibility of
their application in rural practice,

0 training and instructional, through use in the form of ready props during the anticipated and
indispensable educational activity related to village sanitation, addressed to a i rof
people from rural communities, where the level of general ecological awareness, as well as basic
knowledge about environmental protection is still insufficient . Environmental education is the key
to the success of any individual sanitation progsamthe village.

1.6. Planning the investment

1.6.1. How contracting processes were organized and put to practice
1 What contract do you need before running the investment and what is the legal basis for it?

The team consisting of: Andrzej Jucherski, Andrzej WalczawsKsrzegorz Skalniak are the authors

of the general concept of the project as well as detailed technological and technical sol(tiens.
program was implemented using the procedures in force at the Institute regarding executive orders
for people and purhases. For obvious functional and logistic reasons (costs), the local market and its
cheapest representatives were taken into account when selecting participants of tenders and
purchases.

1. The tender offer "Device of technological objects of the Fieldséhation and Training
Center at the Institute of Technology and Life Sciences in Tylicz" was carried out by the
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aSt SOGSR 20!l f O2YLI yeé be¢NIyYyaLR2NI &aASNBAOSa:
t 26 NRTYA] GAtfE3S

2. Demand for offers for construction and installation materials was carried out in the company
btt!l 2AG§SO1A WSNieé FyR Yl gdzZ |l al NB] alLls Ol

3. Wooden dresser for making wooden enclosures and fences was ordered at the local Forest
Experimental Station.

1 As you know, 75% (Finland) or 85% (Estonia, Latvia, Lithuania, Poland) will be paid from project.
Who is obliged to pay for the rest of the building activity?

For the rest of activity (15% of the total quote) pays Ministry of SciandeHigher Education.

9 Parties of the contract. Who is responsible for whafftat are the terms in the contracts?

Field Presentation and Training Center in Tylicz is the part of the Institute of Teghreoid Life
Sciences in Falentynstitute is responible for thefinancing from Village Waters project (BL6) as
nonprofit educational investment for habitants and municipalities from mountains region.

Educational path has been built in accordance with the design assumptions of the Village Waters
project.! £ £ Yl ydzat ¢2N]Ja ¢6SNB NBIftAIT SR o0& SYLX2eSSa
and other habitants from Tylicz Village/orks needed mechanical equipment, also delivery and
shopping were realized with accordance to the Public Procurementabavagreed assumptions of

Village Waters project

1.6.2. How the official processes were carried out.

In every country the official processes are carried out in different way. It depends on local conditions
and local law, so:

1 How the official processes looks in yoauntry (scheme of the legal path)?

In Poland official tender process depends on the amount needed for realization, according to the
Public Procurement Law.ender processeis Tylicz Statiomvere realized only for mechanical works
and deliveriemecessay for building educational pathFor each work and delivery from outside the
Institute were proceeded tender processeadequate to the amountplanned andincluded in
individual contracts. For each contract was prepared inquiry with selection of the best Aliféne
documents were properly prepared and signed.

1 What is your role in planning?

Team from Tylicz Station before building prepared all necesdacpmentation with drawings,
technological calculations, materials and equipment with necessary calculation of the amount
included allocated in the Village Waters project (BL&r construction Educational path was
constructed in accordance to the earligrepared documentation.
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1 Do you need the tender procedure? If yes, please explain what kind of procedure.

Tender procedure was necessary for fulfilling requirements of Public Procurement Law. In the
process of preparation of investment was necessary esimple tender procedure for small quotes.

For each material, equipment, transportation and earthworks was prepared septatker with
inquiry and selection the best offer. After ending work or supply each contractor issued an invoice for
Institute.

1 Is it necessary to obtain any assent for the building project from any institution?

In case of building educational path Tylicz Station did not need any assent for project. Project was
prepared as innovative and was realized on ¢k area of the Institute

91 Does your country require any tender or auction procedure for necessary construction materials?

¢KS a! O 27F t daiohcants the NBIO gzbdBr¥nSeytsi £rocedures depend on the
quote of investmentin case of educational pathre only necessary simple tender procedsréor
small quotes for construction materials.

1.7. Execution of the project (building)

1.7.1. Technologies of the implemented systems

1 Description of the biologicalastewatertreatment installation in Tylicz Station

1. Short description

Wastewatertreatment installation in Tylicz Station was designed for mountain conditions and is
localized on slope. Installation was intended for treatment sewage from individual houses, up to the
50 persons. Consists of the several treatmeattp are visible on the pictures and photos. It is
especially designed for mountains habitants living in separate houses without possibility connection
to the piping system. Each part (station) of the installation is described on the special tables for
better recognition by local population, which wants to buidstewatertreatment stations for their

own farm.Installation is designed with utilization water soluble plants.

2. Technology description
Installation consists of the 7 elements fulfilling diéfet roles in the treatment systent{gure 3).
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Figure 3. Layout of technological facilites in the ITP. ZS{TMZB Tylicz project

1 Who isthe main investor?

The main investor is Institutef @echnology and Life Sciences investing money from Village Waters
project (BL6).

1 What is the tender procedure for project execution? Can you explain procedure in details with the
choice criteria.

Investment were not realized in tender procedure. Only parts as soil excavation and levelling,
materials and equipment delivering subjected to bidding or auctioning processes in small scale with
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the lowest price as choice criteria. As examplre supply 6wooden logs, pumps, tanks and other
elements of the designed educational path

1 Give characteristic of the Company realizing the project after tender procedure.

There were not any one Company. Supplies and services were realized by smeatingeahies and
shops.

9 Beginning of the execution: signing agreement between investor and Compapiain all the
terms of agreement from Investor and realizing Company sides, with scope of work.

There were not any signing. Investment was realized dyrdstlemployees of the Tylicz Station.

1 What is the estimated costs distribution between earthworks, machinery andaagnin the
building process?

Estimated cost distribution | building process between earthworks, machinery anevmidwas as
35/15/50.

M What kind of materials, installations and devices will be used in the building process?

Detailed description of the materials and devices is described in details in acknowledgement.

9 Is there any investor supervision?

Educational path was physically reatizby employees of the Tylicz Station, who designed all
elements of path andhey did not need any special supervision.

9 If all changes in project by building company are agreed by designer of the investment? If yes,
please explain changes in details (ches of materials, equipment, localization etc).

Answer for this questions is in the previous sentence.

1 What criteria object should fulfil during stanp of objects?

Educational path has been built for education of habitants, municipalities and locahipagions
how to obtain proper technological and ecological results building individaatewatertreatment
plants in mountain and other declined ared&his solution has a special reference to regions with
requirements for higher technological parameddor treated slurries.
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The first were minimum technological criteria according to the Maximum permissible values of
pollution indicators or a minimal percentage of pollution reduction for domestic or municipal sewage
introduced into waters or into the earthl) [Regulation of tivinister of the Environment of
November 18, 2014] (fawastewatertreatment plant up to 2000 persons:

BODS in outlet sewage up to 40 mgdn®
COD in outlet sewage up to 150 mgdm?,
SS (suspended solids) up to 50 mgjdm
Total Ammonia up to 30 mg/din

Total Phosphorus up to 5 mg/dm

O O O o0 o

During the starup of the treatment plant, the technological criteria can be lowered, for example:
technological criteria for up to 50 %.

Strength and capacity criteria are tested in accordance with the standardsNRI9566 (1 to 7)All
mechanical devices and electricity must work properly.

9 Explain how standards requirements are fulfilled?

Strength and capacity criteria are tested in accordance with the standardd\PIN566 (1 to 7).

1.7.2. Problems encountered during the building and their solutions.

1 What changes and problems containskasld project? Do changes inflow any problems on
technology or constructions?

During construction educational path employees of Tylicz Station did not have any special technical
and techological problems. One, important problem was formal with payment for materials,
eguipment and excavation because accounting department of our institute is in Falenty near Warsaw
and all papers were sent from Tylicz to Falenty for signing and paying.

9 From building process and mechanical parts please describe which elements are agreed with
project design and which are not agreed.

Each part was agreed upon from the beginning.

1 What was the most difficult problem?

The most difficult problem was how to comgpd investment on time, without exceeding assumed
costs.

1 Who and how solved the problem?

Problems with completing investment on time without exceeding costs the Tylicz team solved doing
all manual works by themselves with helpra&fighbors The base of atenders and auction was the
lowest price.

32



VillageWaters Project Research about Wastewater Treatment Systems

1.8. Activities after the finalization of building process

1.8.1. Overall conclusions on the building process

1 What were the problems and other challenges in the project? What did you learn? What were
done differently comparedtthe project plan?

Designers of the educational path expected, that part of the old path can be rebuilt, but they had to
build construction with new element3.hey spent on building more time as they expected working
hard. As he result, new educational path have separate stations, each with short description for
better understanding for viewers how to solve in the best way problems wéstewatertreatment

in individual households.

1 What was properly or improperly designed ardlized?

All construction was designed and realized properly and can be used as visit card how to build
individualwastewaterplants in the mountains regions.

1 Do these new structures meet habitants and your expectations? What was new comparing to the
known technologies and constructionSwnership of the installation?

Technology and construction of educational path is based on sewage treatment with help of plants,
grass and soil, and with sewage slowly leaking down the slope up to the stabilizationTpntpe

of construction takes more place as typical tank with aeration and denitrification zones, but is more
effective and can be part of gardening with water soluble plafiswever, onstruction as
educational path needs more care by habitants tmanated, underground tank. Summing up, this is
construction proper for agro touristic households teaching guests how to tnesdtewaterin a
people- friendly way. Ownership of the installatiois by the municipality

1.8.2. Technological, economic, environmental, social and enviro-hygienic
data acquired from the renovated wastewater treatment plants.

As already mentioned, the essence of the project was the planned specialized implementation
activities, carried out bgompetentgroup of the Institute's employee®r the benefit of the entire
rural community, but without its participation.

This is not an example of one specific sewage treatment plant, but a systematized set of appropriate
functional models of devices that can be used in different ways by indiviaedtors, according to
their needs, capabilities and local requirements of environmental protection.

The intention of the project was to present the technological possibilities of domestic wastewater
treatment by quasi technical solutions designed esp&cito use on rural low populated areas but
working with the treatment efficiency that is compared to the possibilities of the wastewater
treatment facilities applied in agglomerations.

Current technological data acquired from the completed wastewateatireent plant.

Description of the performance and functioning data of the constructed pilot wastewater treatment
LX Fyd OFryQiét o6S O2YLX SGSR &G Fff 0SOlFdzaS o0dzAif RA
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treatment plant could not achieve the planned tewiogical parameters. Results of purification
efficiency were taken from similar plants in exploitation.

Average, manyear quantities of pollutants assessed in in treated wastewat&0OR -2,5 mg Q/
dm® COD 25.0 mg @/ dm?, N - 19.5 mg / dn; P-PQ - 1.5 mg / dniand a total suspension of 6.5
mg / dn? were lower than required by Polish regulations

Technological reliability of the installation, evaluated in the same components of the Weibull
impurities: BOBand COD 100%; No - 76.8%; FPQ, - 98.2%; total suspension99.5%, was very
high, compared to other household sewage treatment devices, which makes the rated solution
unique to the effective protection of local water resources.

9 Current economic data acquired from the renovated waster treatment plant: What is the
energy efficiency compared to the old system?

Renovated wastewater treatmergystem is based on the gravitationalvdoslope flow of sewage,
andin5s: 2F azfdziaAzya R2SayQi y S8 Banaksyirde thatldaYiHid 2 NJ
systemenergy consumption is zerdn case of the rest of these systems we need small ptonp
pumping from septic tank to the filter bed with sprinkling system. In this case energy consumption is
0,275 kWh/ni and41,25 kWh/Year

1 Current enironmental data acquired from the renovated wastewater treatment plant: What are
environmental benefits of the new system?

The main environmental benefit from buildingastewatertreatment plant in accordance to the
technological and construction solution of Educational path is very high leweffemftiveness with
the nice view of the system.

9 Current social data acquired from the renovated wastewater treatment plant: Are the
expectations of the endisers met? What is their opinion? Did the inhabitants participate in the
building process?

In the mountains region many households who run agritourist farms or rent rooms directly in
summer and winter. For them is very important, thaastewatertreatment system can accept a
variable amount of sewagsupply ofwastewater In addition, proposed pilot system looks nice with
hydrophilic plants, small stabilization pond, trench and pond with possible fishes.

9 Current enviréhygienic data aguired from the renovated wastewater treatment plant:
Comparing and discussing the differences between the analysis results of the old and new system
(table).

The installation is supplied with wastewater coming from the Institute's buildings (sewage:i@lew

4.0 n?/ day) through the existing sewage system. The sewer system is equipped with a settling tank
of volume V = ca. 80 fwith a 20day wastewater retention time. In additiohis wastewater is
periodically diluted by the water from the Institugebuildings drainage system.
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The physicachemical characteristics of wastewater according to average-temg (18year) data is
as follows:

pH: from 7.28 to 7.33,

Redox: from192 to-228 mV,

Temperature: from 5.2 to 11.8 centigrade,
Dissolved oxygerontent: from 0.7 to 1.5 mg /|,
BOR: from 95 to 150 mgO2 /|,

COD: from 145 to 196 mgO2 /|,

N-NH;: od 43 do 45 mgl/l,

Niot: 0d 48 do 59 mgll,

P-PQ: od 5,6 do 6,0 mgl/l,

Total suspended solids: od 36 do 51 mg/l.

O O 0O O0OO0OO0OO0OO0oOOoOOo

According to the water sampleesults tre wastewater is treated féciently and varyduring the

treatment processsuspendednaterials 88100%, biochemical oxygen consumption in 5 days (BOD
95-100%, total nitrogen (N 37- 98%, total phosphorus (P48 84 %. Contamination of groundwater

is higher in KrynicdcaRNk 2 ¢l aidSel G§SNI GNBFAGYSyd LIXFyd GKIy
regarding Fecal enterococcus and Coliformic bacteria but loweyarding E. colbacteria. The
groundwater in this place is also not suitable for human consumptioa t microbiological
contamination. Soil pollution by all indicators is not high.
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Appendices
List of works carried out in the projecnd elements of educational path

multi-chamber flow settler

0 purpose: preliminary wastewater treatment in anoxic Ng
and anaerobic conditions ®ITP

from plastic

Basle purification processes:
= sedimentation of suspansions with an etclency otup to 70%
-flotation
-terméntation, Norg ammonification with BODS and ©OD minerallzition In the range o125 to 50% and N
and P 10 to 15%
average concentration of the basle poliutants on the outflow rom the settler:
= H-HH4 -ammonlum nitrogen 80 mg /1 summer, sintery
= N -total nifrogen 105 mg /), - BOCS -300 mg /1,
=COD-350mg /1, - P-POd - 12.5mg /1,
-0g suspension. =77 mg /1
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Picture 6. Container with a distribution well and a pumping system for supply of all objects with wastewater. a.

making roofing cover of sheet, b. making of facing on outside walls with use of impregnated wood, c. replacement

of inside insulation (by use of keramzyt).

Name: sewage treatment plant
BORYSZEW

distribution pit

1:10
impregnated wooden
hot - pressed PE

X cover
adhesive concrete fank cover
pipe fi 50 1 =170 ]
/, A\

pipe fi501=170 /

|
v

"\ adjustable elbow fi 50

75

adjustable elbow fi 50
pipe fi 110 1 = 120

sand bedding

- Place the inflow of the inlet pipe and drain pipe
a connections to the site conditions
during installation in the excavation place the tank
on the sand bed. Pipe connections are
additionally sealed with clay.

Motic

sthen instlling the tank cover below ground level,
make an additional fireplace up to the height of the
existing area from a concrete circle or from concrete in
the formwork

Name: sewage treatment plant llmitutL : Tslc‘lmnlugy and
Distribution pit e Sciences

select individually ';j"eswr; S(::i:f (1:10)|
hOjaco. ¥ in2. Andrzej Walczowski

Picture 7. A control and distribution well.
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Picture 8. Quasi technical reactor with sprinkled filter bed.

a. design and construction of a newofing cover in form of a removable frame with a
polycarbonate transparent sheets,

b. replacement of the upper filtration layer of granules from expanded clay (30 cm),

modernization of the sprinkler for increasing the coverage of bed surface with sewage

d. equipping the lateral inner walls of the bed housing witlayer of synthetic grass in order to
weak the wastewater stream and increase their area of interceptiahtame of retention.

o

A well for control and wastewater distribution to appropriate places.
a. making and replacement of wooden frame by use of impregnated woodiastones.

Original filtration beds formed on a slope in form of filtration stripsdilgth selected compositions
of a sand and fine gravel creating filtration media, covered with hydrophilic grasses (Fig. 3).

Reed grass
(Glyceria

Distribut
ion well

Water ditch with
cattails (Typha
latifolia)

Picture 9. Filtration bed on a slope:

Reconstruction of one of twiiltration beds on a slope

a. manual earthworks, removing an old soil and plant layer,

b. profiling the shape of the bed bottom,

c.purchase and delivery of 15°mf gravel with a grain size 0of#2 mm and sand with a grain size of
1-2 mm,
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d. purchase, delivery and arrangement on the bed bottom of two sealing layénsilding foil, ca.l
mm thick.

e. purchase, delivery and arrangement of fabricated curb elemefrttse 50 meter longn order to
bordering the sides of the filtration bed.

f. purchase and making ofr@eter sections of PVC pipes 2160 (8 pieces) and their perforation to
create openwork baffles arranged perpendicular to the direction of filtration sigteated places
along the length of the bed, to equalize of sewage flow inside the bed (alternatively: purchase of a
stone and readynade mesh elements and the making of gabions that meet these requirements).

0. purchase and deliver of concrete elementsamal earthworks related to reinforcing and
stabilization ofescarpmentsvith use of readymade "jumbo-type" perforated concrete plates,

h. mechanical and manual works related to backfilling the filter mixture of the bed ,

i. preparation of water manna sellings and planting in the spacing of 20 x 20 cm ,

j- making of two roofing covers with use of wood and steel sheet elements to cover the concrete
housings on the inlet of wastewater into the filtration strips

Wells for inspection and sampling.
a.purchase of 4 readynade PVC containers and pipes and fittings (made of PVC) and their workshop
adaptation and installation in the bed on a slope.

Ditch with wastewater flow

a. purchase of pipe sections (50 mm, 80 mm and 100 mm diameter) with fittings BN
containers. Making of connections and installat@frcontrol well in the ditch.

b. renovation of a pipe installation with a well for outflow of sewage from a ditch.

Anopen ditch with a duck weed
a. esthetic and functional renovation of the ditch anthking a duct of PVC pipes supplying the
sewage to the pond.

@ WNe
DENITRIFICATION DITCH

Purpose: Purification of wastewater in a plant water ditch with the
predominance of water lashes

Ditch construction

The basic purification processes:

- sedimentation

- uptake by plants biogen elements

- mechanical removal of biomass excess

Ditch settled with
aquatic lashes

Lemna minor ’ VillageWaters
+aterreg - 3 e il lagyateet

Baltic Sea Region europeaN nion

Picture 10. Denitrification ditch.
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Stabilization pond

a. manual earthworks. Preparation of the surface of the pond for its sealing with the membrane,

b. purchase o& sealing membrane and it delivery to the workplace.

c. lining the pond with the membrane and fixing it at the edges of the pond,

d. manual earthworks: housing and protection of the shore zone of the pond ( slabs, stones, turf),

e. purchase of pipes andtihgs made of PVC with a diameter of 200 mm, makingvefflow the
sewage from the pond to the infiltration area through a distribution ditch filled with stones, made
at the front part of the area .

f. purchase of wooden logs (ca. 100 m) at a local fgulesnt, cuttingand debarking, purchase of
impregnate means and wood impregnation,

g. purchase of readgnade steel elements for embedding wooden fence posts in the ground,
purchase of protective paints and makingamtti-corrosion protection,

h. constuction of 60 m long pond fencingpecialist works with the use of hand tools and a
mechanical saw.

16

Purpose: Collection and management of treated wastewater in the form of a water retention reservoir for
commercial purposes, pond for cyprinid fish farm, aestheticization of the farm

Pond as a receiver of treated wastewater n'

Waterlilies, water lilies
(Nymphaea)

crucian carp
(Carassius auratus)

Loosestrife eters

(Lvthrum salicaria)
in back

Broadleaf club e

(Typha latifolia) -l Interreg

Baltic Sea Region europeAN uNIO

VillageWaters

www.villagewaters.eu
Picture 11. Pond as receiver of treated wastewater.

Ponds with an exudain of a shallow ground water

a. purchase of poles ihe local forest inspectorate (ca. 100 m in total), debarking and cutting,
purchase of impregnation and protection of wood logs,

b. purchase of ready steel elements for embedding wooden posts in the ground,

c. purchase of anttorrosion paints and paintgqof steel elements,

d. pond fencing works with hand tools and a mechanical saw,

e. earth and planting works, pond's care works.
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Making the information boards.
Making the wooden supports for setting the information boards.

9 Mtaka - Mountain-based hydrological use with typical
flora and fauna "
(ecological education facility)

FLORA

Kaczka krzyzowka
(Anas platyrhyncho )

(Bombina variegata )

Iris Maple willow water stick
(Iris pseudacorus) (Salix Viminalis ) (Typha)

Sand lizard Viviparous lizard
(Lacerta agilis) (Zootoca vivipara)

White stork

Common reed Viper's zygas

e 4
Forest screens
Ph ites australis) (Vipera berus) (Ciconia ciconia)

(Carex limosa) (Scirpus sy icus) (Phr

Marsh sedge

- - VillageWaters
"lll Interreg - oamen www.villagewaters.eu

Baltic Sea Region  european unioN

Picture 12. Information board. Mountain-based hydrological use with typical flora and fauna.
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A PILOT CASE OF GENNARBY IN FINLAND: THE
PROCESS OF BUILDING A PRESSURIZED SEWER
SYSTEM BY A COOPERATIVE

Minttu Peuaniemi, FransilveniusBernhard Lundstrom, Virpi Vorne and Kati Rasanen
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1.9. Description of the project management

The coeoperative of Nytorp Vatten andelslaget was in charge of the whole building project
management. The coperative stood for all the investments made. The board of the cooperative did
the practical leading during the whole project. The board was imgehaf the allocation of resources
and documentation of the building work.

As the board of the coperative work voluntarily and is not professionals in building infrastructure,
some help from different experts was needed. This is where Village Wategngesten. The project
planner from LUVY (one of the partners in Village Waters) Bernhard Lundstrom, was the key person
to search for the right people and instances in different situations. He helped thpermative to find
experts and contacts (from the micipalities, from the project Village Waters etc.) and helped the
board in communication towards the members of theauerative. He helped the board to make a
schedule for the building work and was active in the dialogue towards the authorities (theipaini
water utility). He participated in the monitoring and controlling of the proceeding of the project
together with the technical supervisor that the municipal water utility required to ensure the quality

of the work.

The project management was sucdes because of the connections to the local people were
handled properly. All the citizens participated eagerly and the construction work was finalized in
time.

1.10. Planning the investment

1.10.1. How contracting processes were organized and put to practice
1 What cortract do you need before running the investment and what is the legal basis for it?

As the project Village Waters has no investments in the construction of the Gennarby pilot in Finland,

it is up to the citizens to make the investment in improving thastewater treatment system. In

Gennarby the citizens have established a watefoperative (a company) for execution of the

project. The legal basis for a-8oLJS NI (i A @S-2 RIS NJait KBS /1200 ¢ 0O h & dzdza | dzy
operative has rules dfs own. The an of a ceoperative is to provide services that members need.

When making an investment the @perative can execute a tenderifgocess if the members

consider it necessary.

1 Parties of the contract. Who is responsible for what?

The constructor gives an fef that the board of the cepperative considers. When the offer is
accepted, the parties (coperative and constructor) agree on the execution of the project. A
contract of he construction is agreed upon.

1 What are the terms in the contracts?

The landowners give their permission of langse according to the rules of the -operative. An
agreement of laneuse is made with the landwners that are not members of the aiperative.
When the ceoperative is connected to the municipal water supply and sewemwogt, an
agreement with the municipality is needed.
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1 As you know, 7% (Finland) or 8% (Estonia, Latvia, Lithuania, Poland) will be paid from project.
Who is obliged to pay for the rest of the building activity?

No money was invested to the pilot by théllageWatersproject. As the citizens pay 100 % of the
Ay@SaidySyiz (GKSe@QNX Sy3ar3asSR G2 odzAiftRAY3I | gl GST
northern part of the lake. In the same ditch there are power supply cable and optical fibre for
communicaton connection. VillageWateysroject used money for the experts in the building

process and also data collection.

1.10.2. How the official processes were carried out.
1 How the official processes looks in your country (scheme of the legal path)?

In Gennarby the Ilgal path is restricted to agreements between the members, Jawders and
municipality, because there is neastewatertreatment and outlet, only transferring therastewater
to another network.

9 What is your role in planning?

The Village Waters Project paipated in the planning process of the water supply and sewage
network by giving consultation to the auperative. The cmperative was responsible for the overall
planning and costs. The -operative has a local project manager whose work was finabgedillage
Waters project.

1 Who is responsible for designing total investment?

In Gennarby, the coperative is responsible for the total investment including the design.

1 Do you need the tender procedure? If yes, please explain what kind of procedure.

Atender procedure was used for equipment (pumping stations and materials) and for construction
work.

1 Is it necessary to obtain any assent for the building project from any institution?

As described earlier, agreement from the laminers and from municipalater utility was needed.

9 Does your country require any tender or auction procedure for necessary construction materials?

¢KS a! Ol 2F Lzt AO LINRPOAINBYSYy(Gé¢ OKFEYylAYydGFEtF1AD
co2 LISNI G A@Sa AT orif K& e Ndasidéradz méngpdlyz3d K
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1.11. Execution of the project (building)

1.11.1. Technologies of the implemented systems

i Description of the technology

1 Amount (I/n7) of wastewater inflow
1M Inflow and outflow of BOD, N, P

1 Use of chemicals and electricity

1 Thedescription of the process: basic information and description of the treatment process with the
technological schemes, what is realizing in each step of technology

1 Sludge formation amounts and how many times sludge has to be collected
9 Description of regakr maintenanceneeded

1 Amount of households connected to the technological system

The description of the technology includes pumping stations, pressurized sewer pipes, trunkline and
finally Tammisaari Wastewater treatment plant. The amount of househsédsnine and the amount

of wastewater can be assumed to be 0.¥anbut is surely dependent on the number of inhabitants
and usage season of the households.

The length of the sewage pipes were assumed to be B@ders together and the material
polyethylene, which gives for the weight approximately 512 kg. The weights of the pumps are 29 kg

iron and the pumping tanks 120 kg polyethylene, each. The BOD inflow was assumed to be 200
g/d/household, nitrogen 56 g/d/household and phosphorus 8.8 g/household.

Tammsaari Central Wastewater Tremient Plant has BOBeduction 99%, Nreduction 68% and
phosptorus 99%, so the reductions are much more effective than the previous situation with only

the septic tanks as wastewater treatment alternative. Used chemicaldeare sulphate, lime and
aluminumbased chemicals.
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Figure 4. An overall map of the pressurized sewer system in Gennarby. The wastewater is pumped through the
pressurized sewer to the trunkline of the municipal of Raseborg. The wastewater is treated at the municipal
wastewater treatment plant.
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1 Who is the main investor?

The main invesr is the ceoperative with is members.

1 What is the tender procedure for project execution? Can you explain procedure in details with the
choice dteria.

The citizens in Gennarby desired reliablastewatersystem with a long life span. A water supply,
power supply cable and optical fibore were needed to be included. Due to the nearby municipal
trunkline for water services, there was no need forraatment plant. The citizens doubted the
longevity of small scaleastewatertreatment plants. The municipalastewatertreatment plant is
modern and of a high quality arglaranteesa sufficient level of treatment. This is why building a
pressurizedvastewaterpipeline was chosen.

1 Give characteristic of the Company realizing the project after tender procedure.

A small local company was in charge of the construction work, owned by one of the members of the
co-operative.

1 Beginning of the executiongsiing agreement between investor and Compam®xplain all the
terms of agreement from Investor and realizing Company sides, with scope of work.

As the owner of the comparig a member of the coperative

1 What is the estimated costs distribution betwesarthworks, machinery and mamork in the
building process?

The estimated costs distribution between earthworks/maork (installations) was 40/60.

1 What kind of materials, installations and devices will be used in the building process?

The sewer system dfudes pressure pipe, pumping stations and valves. The electricity for the pumps
is provided by the connected households.

9 Is there any investor supervision?

The coeoperative bought the technical supervision service from a local expert.

9 If all changes iproject by building company are agreed by designer of the investment? If yes,
please explain changes in details (changes of materials, equipment, localization etc).

There was no need for changes in this project.
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1.11.2. Problems encountered during the building and their solutions

1 What changes and problems containskasgld project? Do changes inflow any problems on
technology or constructions?

The final cost for connection fee was published to the members before the information of the final
cost of the project wa available. This reduced the flexibility of the construction budget.

Due to misunderstanding, some of the pipes needed to be replaced by different size (before the
building process), which caused some changes in the costs.

The municipal water utility redgred a technical supervisor for construction, which was not budgeted.

9 From building process and mechanical parts please describe which elements are agreed with
project design and which are not agreed.

Every part was agreed upon from the beginning.

1 What was the most difficult problem?

The unforeseemxpensesre described earlier.

1 Who and how solved the problem?

The local project manager managed all the challenges together with the board of theecative
with the assistance of Village Wategpsoject.

1.12. Activities after the finalization of building process

1.12.1. Overall conclusions on the building process

1 What were the problems and other challenges in the project? What did you learn? What were
done differently compared to the project plan?
1 What was properly oimproperly designed and realized?

The project management wasuccessfulbecause of the connections to the local people were
handled properly. All the citizens participated eagerly and the construction work was finalized in
time. The project was completeadteording to the budget. The Gennarby Pilot has inspired citizens in
nearby villages to enhance theirastewatertreatment by building sewer networks connected to the
municipal network.

1 Do these new structures meet habitants and your expectations? Whatevasomparing to the
known technologies and constructiorfS%nership of the installation?

The new structures meet the inhabitants and the Village Waters Projects expectations to the fullest.
Rilot is in first owned by wasteater cooperative and later ownship will be moved to Raasepori
municipality
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1.12.2. Technological, economic, environmental, social and enviro-hygienic
data acquired from the renovated wastewater treatment plants

9 Current technological data acquired from the renovated wastewater treatment.plan

The BOD and P reduction of Raasepori Central Wastewater Treatens pla@ne 9% and N
reduction 68%. The electricity needs are 0.83 kWH/mhe annual amount of treated wastewater is
1200000 nt. For the function of the technology, the new solut®prevent remarkably BODN-
and R loads to water systems.

9 Current environmental data acquired from the renovated wastewater treatment plant: What are
environmental benefits of the new system?

Analysing the water sampldsave shown that the renovationfdGennarby WWTP had a positive
impact into Gennarbytrasket Lake water status, wastewater is treated efficiently. Due to the short
study period, no positive change in soil quality has been identified.-tesngresearch is needed.

1 Current social data acqeid from the renovated wastewater treatment plant: Are the
expectations of the endsers met? What is their opinion? Did the inhabitants participate in the
building process?

LYy DSYylINbes AYyKFEoAGryGa G2t R (KI dew&ydtent Ondbfi K S NB
the interviewed inhabitants mentioned that it feels now safer when there are more properties
sharing the costs and potential problems of the wastewater sysiéia the pilots the information

about the new wastewater systems has spreashéighbouring areas and technologies used in pilots

have been copied in other private houses or villages. The watepeaative in Gennarby has got

new members from the surrounding area and they are building new water pipes.

9 Current economic data acquiré@m the renovated wastewater treatment plant: What is the
energy efficiency compared to the old system?

In Gennarby, before the changes, the wastewater costs consisted of emptying the old septic tanks
maximum once per year. After joining the municipalvmerk, the costs increased significantly, due to

gl ailiSel GSNI OKI NBS LI A R fixeRcNdrgé) KiSGehdryyAb&faré dhefchafigeés 6 0 € K
owners considered that it the cost not very much; some considered it was rather much. Inhabitants

knew thatthe prices will increase after the changes and they were prepared for more expensive

costs.
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Appendices

Picture 14. VillageWaters -project partners are evaluating the new pumping stations in Gennarby pilot.
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The pilot plant is located in southern Finland, Nurmijahai the pilot arenewal of the private
household soil filtratiorfor a new onewvas conductedn a private householecause an old one was
not function anymore. The changes were done in August 2Bb7project investment money was
used in the pilobecause household owngpaid everything by themselves. Project money was used
for data colletion and analyses of the pject.

1.13. Description of the project management
M Who was in charge of which parts for the project management?

The work was done by the owner of the system, who was then also in charge of the project
management.

1 How the management group has been divided inltofving steps of project management?

There was no management group, because the owner of the system di most of the work on his own.

1 Who took care of management of different kind of gabks as well as schedules and budgets so
that they follow product @n as well as possible?

Subtasks concerning how the project plan is followed in relation to the schedules and the budget
were managed by the owner.

1 Who took care of the relations of the authorities and the dialogue during the project?

The owner of the house

1 How the allocation of resources was done and who was responsible for that?

This project is small and all resource allocation was made by the owner of the house

1 Who was responsible for documentation?

Documentation was made by ownef the system.

1 How the responsibilities were divided in the project group? How the documentation was organized
between different parts (schedule of the project, costs, quality, effectiveness, dissemination)?

There is no project group in this pilot pect

1 Who is responsible fononitoring and controlling

The owner of the house

1 Which were functions that were monitored (candwsts, quality, schedule etc.)?

The most important were costs and schedule (timing of the construction machines)
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1 How feedbacketween product phases has been arranged?

The owner of the house built up this system by himself.

1 How the management was succeeded?

Management went well, because schedule was observed.

1.14. Planning the investment

1.14.1. How contracting processes were organized and put to practice

1 What contract do you need before running the investment and what is the legal basis for it?
Parties of the contract. Who is responsible for whafitYat are the terms in the contracts?

As the project Village Waters has no investments in réeonstruction of the Nurmijarvi pilot in
Finland, 1 is up to the owner of the hae to make the investment in improving the waste water
treatment system.

The secalled household wasteater regulation requires sufficient purification efficiency for the
treatment of wastewater from the houses. As a result, thousands of wastewater treatment systems
have been refurbished in Finland. In this case one of the reasons for the rgnefiinis system was

this wastavater regulation.

1 As you know, 75% (Finland) &8 (Estonia, Latvia, Lithuania, Poland) will be paid from project.
Who is obliged to pay for the rest of the building activity?

The whole pilot was paid by the household owner by himself.

1.14.2. How the official processes were carried out.
1 How the official procgses looks in your cotty (scheme of the legal path)

According to the Finnish Land Use and Building Act, a permit is required for the construction of a
waste water system. This authorization is done by the municipal building supervision.

Household owneapplied a permission for itechnologicalchanges via local authorities as filling a
form of the planning permission for minor constructiohttp://www.nurmijarvi.fi/filebank/4813-
Rakennuslupahakemus.pdf and its appendix hitp://www.nurmijarvi.fi/filebank/5183-3861-
Suunnitelma_jatevede uusilomake UUSIN_241011.pdf

9 What is your role in planning?

The Village Waters Project participated in the planning process ofiéis¢éavater treatment plant by
giving consultation to the house owner. The owner of the house was responsible for thallover
planning and costs. In addition, data collection and analytics were conducted by the project.

1 Who is responsible for designing total investment?
The owner of the house
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1 Do you need the tender procedure? If yes, please explain what kind of procedure.
No

1 Is it necessary to obtain any assent for the building project from any institution?

The neighborsmust be informed. In theory, neighbors must accept plans, but in practice their
approval does not matter if the plan meets the requirements of law

1 Does pur country require any tender or auction procedure for necessary construction materials?

No

1.15. Execution of the project (building).

1.15.1. Technologies of the implemented systems.
9 Description of the technology

The old technology consisted on four septic tanks,lsmanp (0.4 kW) and Uponor ground filtration
pipe packet. The filtration material was sand, and in addition, crushed stone was used.

In the new technology the septic tanks were the same and sand, crushed stone and pipes were
changed and one same kind pfimp was added before the outflow of the system. TEmount of

sand was 100.75 tons, crushed sand 20.85 tons, mass of pipes 150 kg, mass of pumps 4 + 4 kg and
mass of filtration textile 4 kg. The number of septic tanks was four and they wer@ZBIIDmm by

the diameter and height 21408200 mm.

1 Amount (I/m3) of wastewater inflow

Amount on wastewater inflow is assumed to be 575l/d which is quite near a general assumption of
four persons with 144 |/day/person as an average.

9 Inflow and outflow of BOD, N, P

The inflow of BOD was assumed to be 200 g/d, nitrogen 56 g/d and phosphorus 8.8 g/d. There
reduction before changes is for BOD 38%, nitrogen 78% and phosphorus 97%. After changes the
reductions are for BOD ?, nitrogen 78 % and phosphorus 97.5 %

1 Use of chereals and electricity

Electricity consumption is rather small, because it consists only on one or two pumps: 18.5 kWh/year
for the old system and 37 kWh/year for the new system.

1 The description of the process: basic information and description trfettinent process with the
technological schemes, what is realizing in each step of technology

The wastgvater goes first to the precipitation tank and then it is pumped to soil filtration.

9 Sludge formation amounts and how many times sludge has tmlected Description of regular
maintenance needed.

52



VillageWaters Project Research about Wastewater Treatment Systems

Sludge was collected once or twice a year.

1 Amount of households connected to the technological system

Only one household with four inhabitants, occasionally more.

1 Who is the main investor?

The owner éthe house

1 What is the tender procedure for project execution? Can you explain procedure in details with the
choice criteria.

The building had already a similar wastewater treatment system, but it had been blocked. This is why
the wastewater treatment sstem was renewed. Since the building already had precipitation tank
and a pump, only soil filtration was renewed

1 Give characteristic of the Company realizing the project after tender procedure.

The owner of the house

9 Beginning of the execution: signingraement between investor and Compaygixplain all the
terms of agreement from Investor and realizing Company sides, with scope of work.

The owner of the house made the assembly work

1 What is the estimated costs distribution between earthworks, macheedymanwork in the
building process?

The estimated costs distribution between earthworks/manork (installations) was 70/30.

1 What kind of materials, installations and devices will be used in the building process?

PEpipes, gravel, sand

9 Is there anynvestor supervision?
No

9 If all changes in project by building company are agreed by designer of the investment? If yes,
please explain changes in details (changes of materials, equipment, localization etc).

Therewasno need for changes in this project.
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1.16. Problems encountered during the building and their solutions.

1 What changes and problems containskasld project? Do changes inflow any problems on
technology or constructions?

Implementation was made mainly according to plan. There were some challengag delivery like
missing parts and wrong pipes. A second pump had to be installed after the soil filter so that the
water could be discharged to the ditch. The soil filter was slightly higher than planned and in that
case the excavator was a littled small for that work. The soil was too immersialed the working

area of the excavator had to be built with a supporting work platform (gravel and geo textile)

9 From building process and mechanical parts please describe which elements are agreed with
project design and which are not agreed.

Every part wasgreedupon from the beginning.

1 What was the most difficult problem®ho and how solved the problem?

The all problems were solved by the owner of the house

1.17. Activities after the finalization of building process.

1.17.1. Overall conclusions on the building process.

1 What were the problems and other challenges in the project? What did you learn? What were
done differently comparetb the project plan®hat was properly or improperly designed and
realized?

This project was so simple anekell-designedthat nothing big went wrong. This was made easier by
the fact that the owner of the house desighand implemented the project hiself

1 Do these new structures meet habitants and your expectations? What wasomeparing to the
known technologies and constructior@@&nership of the installation?

So far yes. The used technology is traditional and similar than old sy$tempilot is owned by
house owner.

1.17.2. Technological, economic, environmental, social and enviro-hygienic
data acquired from the renovated wastewater treatment plants.

1 Current technological data acquired from the renovated wastewater treatment plant.

The main point in changing the system was that the old system was not functioning any mere. Th
new system is very much like the old one, additional was only one pump more. The owner of the
house was satisfied with the old system, but because it was not working any more, the change had to
be done.
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1 Current economic data acquired from the renovatetewater treatment plant: What is the
energy efficiency compared to the old system?

Almost same, only one extra pump: 18.5 kWh/year for the old system and 37 kWh/year for the new
system

1 Current environmental data acquired from the renovated wastewatatment plant: What are
environmental benefits of the new system?

The new sand filtration layer removes phosphorus more efficiently than the old one

The soil analysisave shown that the renovation of Nurmijarvi WWTP had a positive change in soil to
total and soluble phosphorus, soluble nitrogen, ammonia and nitrates nitrogen concentrations in all
point; Longterm research is needed.

1 Current social data acquired from the renovated wastewater treatment plant: Are the
expectations of the endsers met? Whas their opinion? Did the inhabitants participate in the
building process?

In Nurmijarvi inhabitants were satisfied with the technology of soil infiltration due to low costs and
SraiySaa 2F (GKS aeadSyo ¢KAAa ¢ percéBdadyxhangés?n o dzA £ F
their life after building the new system. The costs to build an infiltration field are rather much, but

dzaS YR YFIAY(dSylFryO0S 02adGa 2F GKS aeadsSy IINB | F7F
was most affordable solutiofor their own use Owners did the physical work in building procdss

themselves.

9 Current envirehygienic data acquired from the renovated wastewater treatment plant:
Comparing and discussing the differences between the analysis results of the olhasyktem
(table).

The new soil filtration system was set up in the summer 2017. Every side of the absorption-field (1
point, 25 cm and 100 cm depths) soil results have shown that, from October 2017 until September
2018 total and soluble phosphorus, sble nitrogen, ammonia and nitrates nitrogen concentrations

in all point werelower compared to the concenttimns in 2017. But from October 2017 until
September 2018, nitrites nitrogen concentration in all points was higher compared to the values in
2017.From October 2017 until September 2018, Coliformic bacteria , Escerichia coli bacterial, Fecal
colifomic bacteria and fecal streptococci values were the same compared to the values in 2017.
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Appendices

Picture 16. Construction of the Nurmijarvi pilot soil filtration system.
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1.18. Description of the project management

¢ KS LIN®arrSe@idsions and their reduction in village communitiesillages in Baltic Sea
wS3IA2Yy a LAf20a 6+A€tf13S 2 SNBROVE Aad O06SAy3T AYLX
Lithuania. The purpose of this project is to analyze the best teolgiwal wastewater treatment

solutions reducing the wastewater contamination in sparsely neighboured rural places in the Baltic

Sea Region and to install the effective wastewater treatment systems in Leitgiriai.village

The project is implemented by the adny A 8 A NI GA2Yy 2F ~AfdziT RA&AGNROU
lfS1alyRN}Ia {ddzZ 3Ayalria ! yAOSNEAGED ~AfdziT RAAGN
of purchase and realization of wastewater treatment equipment. Aleksandras Stuldihskessity is

carrying out various scientific researches that help to analyze the best technological solutions for
wastewater treatment plants. The work groups have been formed in these two institutions, and the
persons responsible for certain activitie$ the project and handling of their documentation have

been appointed, i.e. each person performs the assigned work and handles the documents related to

that particular work.

¢KS FTRYAYAAGNI GA2Yy 2F ~AftdziT RA &G NdmPldyeey afzthd OA LI £
F RYAYAAUNF GA2Y 2F ~AfdziT RAAGNAROG YdzyAOALIN f AGE
RAAGNROG | ! . G~AfdziTa @FyRSyeaeg o6~AftdziT 21 G§SNE&
LINE2SO0GQa YI yI 3SN3NIGEA aMRay1LJ22yTa AbK S [BNEN3 SiGialea G S| Yo
GKS asSd 32Frftax adzO0Saa¥dzZ AYLIXSYSyilGlrdiAaAzy 27F (K
NBLER2NIAT I LINRP2SOiQa O22NRAYIF(I2NE 6K2 A& 20aSND
andd G F Gdza 2F FOOGAQGAGASEAY LI NLAOALIGSa Ay GKS O2yi
GAGK ALISOATAOFIGAZ2Y 2F GKS LINRB2SO0Qa R20dzySyidl Ga
financial contract; a specialist is responsible for oigation and implementation of public
procurements, following of their course, preparation of documentation for public procurements,
O22NRAYIFGA2Y gAGK (GKS LINR2SOGQa LI NIYSNRZ YSYoSN
the contracts with theselected supplier; a specialist responsible for preparation of technical
R20dzySy Gl GAz2ys |aaSaaySyiad 27F GKS adzZlJd ASNAQ ad
G§SOKy2f 2383 adzZZSNBAAAZ2Y | YR O022NRAYI lesppnsible T 02y
F2N) GKS LINR2SO0GQa F002dzyiAy3dx LINBLI NI GAZ2Y 2F TFA
LI 8YSyd FLIWX AOFGAZ2yazr LIevYSyd 2F 6F3S8Sa G2 GKS L
finances.

The work team of Aleksandras Stuldiiss University formed for the project consists of five
employees of the University, who are responsible for implementation of different activities of the
LINE2SOGY | LIN22SO00Qa YIylF3ISN Aa NBaLRyaiaotsS T2
mpSYSy dFidAz2y 2F (GKS LINRB2SO0iQa OGAGAGASAT &dzZLISN.
YR O22LISNYGA2Y G6AGK (GKS LINRP2SOGQ& LI NIYSNAT |
economical assessment of wastewater treatment plants installederLithuanian village and for the
aStSOlA2y 2F 61 ad0GSéF SN GNBFrGYSyd (G§SOKyz2f238 7Tz
district; a specialist is responsible for assessment of technological, economical and social wastewater
treatment solutionsAy [ A0KdzZE yAlF X F2NJ aLINBIR FyR LlztAOld
O22LISNI A2y HAGK GKS O2YYdzyAide 2F [SAGIANREIA @)
FRYAYAAUNFGA2Y YR AYLI SYSy Gl GA2y pdrsibleifét $he LINR 2 S (
LINE2SO0GQa | 002dzy Ay 3> LINBLINFYGAZ2Y 2F FAYFYOAFT |
F LILX AOFGA2yaz LIe&YSyid 2F ¢l 3Sa (2 (GKS LINR2SOGQa

The work groups formed in the institutisnwere working effectively, every member of the work
ANRdzL) 61 & LISNF2NX¥YAYy3I 26y RdziASa Ay GKS LINB2SOi
successful and in accordance with the implementation schedule of the project.
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1.19. Planning the investment

1.19.1. How contracting processes were organized and put to practice

.STF2NB KS LINRP2SOGQa AYLXSYSyidlGdAaz2y Aa adl NISR:
institution may take part in the project, whether the project is useful for it, and whether the prQjéact
implementation will contribute to the improvement of life quality of society. If it is decided to take

LI NI Ay GKS LINRP2SOGxX (GKS AyaidaddziazyQa YIyl 3SNa
part in the project and assigns the personslidsy aA 6t S F2NJ GKS AYLX SYSy il
FOGABAGASAa® ff GKS R20dzySyida 2F GKS LINR2SOG &K
I dzi K2 NAT SR 6& (KSY® 2KSy (KS LINRB2SOGQa AYLX SYSy
the municipal council (the municipal council consists of the members of municipal cayncil
O2YYdzyAilieQa NBLNBaASYy(lIGAPSaE St SOGSR )2 ddpQNT g5
RSOA&A2Y 0 A& |faz2 yYySSRSR TF2N (Krdythebdaser butialda A Y LI
G§KS dzyRSNIF{1{Ay3 (2 O2y(iNRO6dzGS G2 GKS LINR2SOGQa 1
at least 15 percent of all the qualified expenses, and to guarantee covering of funds unqualified for
funding but necessary far KS LINRP 2SO0 Qa AYLX SYSyidl GdA2y>S +a 6Sftf
covered by the support granted to the project.

¢tKS FdzyR4d AYGSYRSR FT2NJ 6KS LINRP2SOGQa AYLIX SYSyYGl
in the strategic and other fundselated documents of the institution. The implementation of this
LINE2SOG A& OFNNASR 2dzi Ay GKS Y2RS 2F TFTdzyRaQ NB
are covered by own funds of the institutions and part of them (85 percent of all théfiga funds)

are refunded from the structural funds of the European Union upon their declaration.

1.19.2. How the official processes were carried out.

The procurement methods used by private companies, State, municipal organizations and other

public institutionsdiffer. Public institutions have to carry out competition of public procurement,

with regard to which different procedures apply, depending on the purchased goods and services.

Public procurements are distributed into goods, services and works accordliigettype. The
procurement method is selected according to the procurement amount. There are no separate legal

acts in Lithuania on procurement of wastewater treatment plants. The purchase method is selected

with regard to the type of procurement (goodservices or works) and the set requirements are

F LI ASR® 2 KAES AYLISYSylGAy3a GKAA LINRP2SOG o6az i
communitesc @At €  3Sa Ay . FfGAO {SI wS3IA2Y +a LAf20Ga 0
wastewater treatmeh plant was attributed to the contracted works, because designing of
wastewater treatment plants and reconstruction were purchased. Additional services were acquired
separately for reconstruction of wastewater treatment plants: general expertise of thggrand
G§SOKYAOLFf &adzZLISNBAaAA2Y 2F (KS o0dzAft RAy3aQa O2yaidNHzC
2F (GKS o0dAftRAYIQA LINRB2SOUG a Fy AyidS3aNrft R20dzyS
AGa LI NIA& |yR aeéaihésystems) erdghebriRd nedks anf yamhmyhiBabidnd
satisfying needs of the building and the construction lot) and the land lot meet the requirements of

0KS [AUGKdzZ yALFLY £S3rt FOlad ¢SOKYAOFf adzZISNIDAAA?2
bdzA f RAy3Qa O2yaiNHzOGA2Yy 2NHIYyAT SR o0& GKS OdzaizyYSs
6dZAf RAY3 A& 0SAy3 O2yadNHOGSR Ay FOO2NRIYOS A0
for contracted construction works, laws, other legal actsormative construction technical
R20dzySyidaz FyR y2NXIGAGBS R20dzySyida 2F odzif RAy3Qa

The purpose of the public procurements in Lithuania is to ensure that all the companies and natural
persons would have the same possibilities to $@irtgoods, services or works to the State.
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The requirements are applied to the participants in public procurement competitions (suppliers and
production or services they supply) in order to use the budgetary resources intended to purchase the
necessary gods or services properly, to guarantee their quality and to make the purchase contracts
with reliable suppliers of goods and services. These requirements are presented in the documents for
each procurement.

When the contracting authority is planning amdglementing procurements, executing procurement
contracts and establishing procurement controls, it follows the Law on Public Procurement of the
Republic of Lithuania, the legal acts implemented on its ground, other laws and legal acts adopted by
the contracting authority.

The manager of the contracting authority is responsible for compliance with the Law on Public
Procurement and other legal acts regulating public procurements. The manager appoints persons,
commissions and its members responsible for pilagn organization, implementation of public
procurements, etc. The need of goods, services or works for the contracting authority is formed by

0KS LINPOMINBYSY(ld AyAdGAF{G2NAR FaairadySR o6& GKS 02y
initiator has to sbmit a list of procurements for the next budgetary year to the person responsible

for procurement planning in the end of each budgetary year.

Upon receipt of the lists of procurements, data, results of market research and purchase justification
from the procurement initiators, the person responsible for procurement planning shall check them
and start preparing the procurement plan of the contracting authority, as well as information about
the planned internal transactions.

¢ KS I dzli K2 NJ& (i & Qdn toYthe WarsBriS Mebpankiblef fdr publid grdcurement to carry out
the procurement procedures and to select the procurement method. With regard to the planned
procurement (purchased amounts of goods, services or contracted works), different procedures are
applied to procurements. Any undertaking may provide services or goods to public organization. The
essential difference is in the value of procurements. It usually determines the requirements for the
supplier (the supplier has to satisfy the set requirensgnt

In case of lowalue public procurements, the organizations may carry out surveys about prices and
choose the tender of the lowest price. The higidue public procurements are usually more complex
and the procedures are longer. Certain qualificattequirements are applied on the supplier (e.g.,
minimal turnover, certificates, etc.); such procurements are callgnitdic procurements because

the tenders are submitted through the electronic system of public procurements (CVP IS). The
technical specifiations are announced before the procurement. The suppliers may submit remarks
and suggestions regarding them.

The Lithuanian Law on Public Procurements was amended on 01 July 2017. The assessment of low
value and highvalue procurements was changed. Befdd1l July 2017 the amount of lewvalue
purchase of goods and services was up to EUR 70 180, and that of contracted, wprks EUR 175

450; whereas after 01 July, all the procurements up to EUR 12 100 may be conducted by survey,
inviting the selected nuimer of suppliers, and the procurements for the amount exceeding EUR 12
100 have to be public (open competition, where all entities in compliance with the set requirements
may take part).

In implementation of this project, the procurement of reconstructiworks of domestic wastewater

treatment plants was done before 01 July 2017. The procurement was carried out through the
electronic system of public procurements (CVP IS) by written survey of suppliers. The commission
glha TFT2N¥SR (2 | aarSSNR  (oK(ISS yaREINDI FAZSNNE @2 yiaSiyNHzO G A 2 y Q
which the reconstruction works were to be implemented), according to the laws, building technical
regulations, other legal acts, instructions and requirements of the contracting authority. Thag had

be in compliance with the objectives of the project under implementation (Village Waters). The most
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advanced and effective wastewater treatment technologies that would guarantee the best treatment
of wastewater had to be presented in the tenders for veagter plants.

All the submitted tenders were assessed and the project of construction of wastewater treatment
plants and reconstruction works were purchased. When the contractors prepared the construction
project, the services of general expertise of tiledzA f RAYy 3 Q& LINRB2SOG 6SNB
construction project was assessed by independent expert). Moreover, the services of technical
AadzZLISNIBA&A2Y YR adzZSNWA&A2Yy 2F SESOdziazy 2F (KS
reconstruction waoks of wastewater treatment plants.

1.20. Execution of the project (building)

1.20.1. Technologies of the implemented systems

9 Description of the technology

1. Treatment steps:
1. Mechanical prareatment:

1 Hand skimmed screen;
1 Sand/grit separator, sand box fgravitational dewatering.

2 Wastewater distribution/abnormal inflow management:

9 Local pumping station;
1 Equalisation tank;
3.Biological treatment step:

9 Biological reactor with anaerobic, anoxic, aeration, clarification chambers in one compact tank;

1 Airblowers (1 operational + 1 on standby);

9 Excess sludge tank.

2. Design parameters

163 PE

Average daily in inflow 26,08 m3/d
Maximal daily in inflow 37,0 m3/d
Maximal hourly inflow (dry) 4,67 m3/h
Maximal hourly inflow (wet) 6,63 m3/h
Concentrations/contamination loads:
BOD 437,5 mgQy/l
Niot 76,7 mg/|
Poot 16,9 mg/l
BOD 11,41 mgQy/l
Niot 2,0 kg/d
Pot 0,44 kg/d

3. Design treatment efficiency
BOD 23 mgQy/I
Neot 30 mg/I
Pt 4 mg/|
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4. Use of chemicals and electricity

1 Theimplemented technology is without chemical use.
1 Electricity consumption:

Device | Number of working| Work time, | Installed power, Power consumption
units h/d kw kWh/d kWh/year

Blovers 1 12 1,90 22,80 8322,00

Pumps 1 2,50 1,50 3,75 1368,75

The description of the process: basic information and description of the treatment process

5. Basic information

The existing prdreatment step was morally and technologically outdated and physically damaged
from the long years of use. Old installatiomgre dismantled and new hand skimmed screen for
screenings and a sand/grit separator were installed. Also a pumping station was designed for
distributing wastewater flow during the wet periods when the inflow increases drastically. In these
specific circuratances part of the wastewater is directed into the old reactor which is reconstructed
into an equalization tank. After the excessive inflow is over the accumulated wastewater is returned
to the treatment process.

In place of the old biological step reseiva completely new bioreactor was installed with its air
blowers and excess sludge tank.

Specific configuration of the technological chambers, equipment and circulation system enable
specific retention time which results in relatively small amounts akeeg sludge. The sludge from
the biological reactor is removed using airlifts to the thickening tank where it is further aerobically
stabilized and thickened.
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Figure 5. Overview of the WWTS. 1.Hand skimmed screen: 3and/gritseparator; 3 Sand grit removal tank;-4
Pumping station; 5Biological reactor; 6 Air blower tank; 7 Excess sludge tank: &low meter; 9 Sampling
well; 10- Control panel; 11 Equalization tank.
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6. Description of the treatment process:
Biological reator

First the wastewater flows into the anaerobic/anoxic zone. The anaerobic and anoxic chambers are
divided by a series of overflowed and under flowed baffles into compartments. The inflow of
wastewater and circulation of the active sludge as well aspdugicular arrangement of the baffles
(patented Vertical Flow Labyrinth system) creates an upward and downward flow in the
compartments, which ensures an effective mixing of the content in each compartment. In these
chambers nitrogen and phosphorus remotakes place.

The activated sludgerastewater mixture from the anoxic chamber flows to the aeration chamber.
At the bottom of the aeration chamber air diffusers are installed. The diffusers providédinige
aeration ensuring the content is in suspensi@amd the amount of oxygen necessary for biological
processes is dissolved, perforated elastic membrane is used in the air diffusers, which allow a long
term operation.

After the aeration chamber the activated sludgmstewater mixture flows to the final afification
chamber. The operation is based on vertical settling process. The active sludge flows through an
opening above the bottom of the tank and filters through a thickened sludge layer. That is when the
particles of the active sludge are separateddathe treated water flows through the collection
system to the outlet.

@, . 1. Inflow
! n,7.‘f' 5;_'{:::‘::' 2 All‘llft NO. 1
11 3. Nonaerated chambers

(anaerobic/anoxic)
4. Aerated chamber (oxic)
(6) 5. Aeration system
6. Final clarification chamber
7. Airlift No. 2
L 1 3 8. Air blower
TR 9. Air distribution system
10. Flow Regulator
11. Outflow

Figure 6. Technological scheme of the biological reactor.

7. Excess sludge management

Excess sludge will be pumped out from the biological reactor to the aerobic sludgenthigkank,
from it the sludge will be periodically pumped out and transported for further processing.

Amount of thickened excess sludge, 2% § Number of deslugings
m/d mlyear per year

Excess sludge from th

sludge tank 0,058 21,05 3
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8. Operation and maintenance of the WWTP

All the innovative features of the AUGUST WWTP enable the system to run fully automatically using
just the essential equipment with minimal demand for personnel intervention. Main purpose of the

staff would be periodial inspection of the system (blowers, pumps, and excess sludge tank) and its
YIAY(iSylyOSz O2yadlyd LINBaSyOS AayQi ySoSaal NEo
An automation system was implemented in the reconstructed WWTP it enables constant surveillance

and real time adjustment of diffent technological processes.

T Amount of households connected to the technological system
40 households are connected to the technological system.

1 What is necessary for the project execution?

Thorough analysis of the current situation. Condition of #xisting WWTP and determination of
design parameters reflecting actual situation with average and peak flows, contamination levels and
connected households.

1 Who is the main investor?
¢KS YIFIAY Ay@SaGa2NBR oSNB GKS 9! YR ~AfdziT RA&GNR

1 What is the tender procedure for project execution? Can you explain procedure in details with the
choice criteria.

The tender procedure was carried out through the electronic system of public procurements by
written survey of suppliers. The suppliers Hadill a special form (tender) with all the prices for the
NBEO2yaldzOiAz2ys IyR aSyR Al G2 GKS O2YYA&aarzyo ¢
tenders, according to the laws, building technical regulations, other legal acts, instructions and
requirements of the contracting authority. Tenders had to be in compliance with the objectives of

the project under implementation (Village Waters). The most advanced and effective wastewater
treatment technologies that would guarantee the best treatmehtx@stewater had to be presented

in the tenders for wastewater plants. The choice criteria also is the cheapest price.

All the submitted tenders were assessed and the project of construction of wastewater treatment
plants and recostruction works were purhased.

9 Give characteristic of the Company realizing the project after tender procedure.

¢tKS O2YLIl ye GKFG KlFLa ¢2y GKS (SyESbitEa Aliaf XOR Iy
occupation is general construction works and networks (sewage, drindtey).

1 Beginning of the execution: signing agreement between investor and Compapiain all the
terms of agreement from Investor and realizing Company sides, with scope of work.

After dl the submitted tenders were assessids time for 15 workinglays to sign a contract.

65



VillageWaters Project Research about Wastewater Treatment Systems

1 What is the estimated costs distribution between earthworks, machinery andaogain the
building process?

Earthworksg 20 %. Machinery (equipment)60 %, marwork ¢ 20 %.

1 What kind of materials, installations and device#l ¢ used in the building process?

The installation will require a variety of different mechanisms and materials because of the

Mechanisms and devices Materials
M Trucks 1 Sand
M1 Cranes M1 Gravel
1 Excavators 1 Concrete
M Bulldozers M1 Piping
1 Compactors

1 Is there anynvestor supervision?

The main technical supervision is done by the specialist once per week inottsruction of
wastewater treatment plant

9 If all changes in project by building company are agreed by designer of the investment? If yes,
please explaithanges in details (changes of materials, equipment, localization etc).

All the construction works were done according to project.

1 What criteria object should fulfil during stanp of objects?

When all the construction works and installation of technadatjequipment is fully complete, start
up of the system can be commenced. The main criterion that the system must meet is the treatment
efficiency.

1.20.2. Problems encountered during the building and their solutions

1 What changes and problems containstasld project?

9 From building process and mechanical parts please describe which elements are agreed with
project design and which are not agreed.

1 What was the most difficult problem?

1 Who and how solved the problem?

The company that was selected for supplyingithechnology has lorterm experience in designing
WWTPs so all the preparation and analytic work before designing stage and the complete project
amounted to a product that was implemented without significant interferences. The main
problematic point in his project was peak inflows during heavy rainfall but it was solved by
implementing an equalisation system.
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1.21. Activities after the finalization of building process

1.21.1. Overall conclusions on the building process.

1 What were the problems and other challengethia project? What did you learn? Whaere
done differently comparedtthe project plan?

The building process was very efficient due to thorough designing works.

1 What was properly or improperly designed and realized?

There were no significant flows irhd project design because the designing company closely
cooperated and consulted with district municipality in every stage.

1 Do these new structures meet habitants and your expectati@waPership of the installatich

The implemented technology has met dle expectations and set task©wnership of the
installation is by the municipality.

9 Each country should write their own conclusions on the building process and then send them to us.

Although the construction phase started and was ended during the caldosedue to thorough
design of the WWTP all the woks and installation of the technological equipment was done in a
shortest possible period of time. Only the last part of the systenequalisation tank, was
reconstructed last because it was needed to bemional for the whole construction period for
maintaining a functioning treatment facility.

All the major works are already complete; the only task left is to saw the grass at the site.

1.21.2. Technological, economic, environmental, social and enviro-hygienic
data acquired from the renovated wastewater treatment plants.

9 Current environmental data acquired from the renovated wastewater treatment plant: What are
environmental benefits of the new system?

Studies have shown that renovation of Leitgiriai WWTP luesitipe impact into Leite River water
status, wastewater is treated efficiently

1 Current economic data acquired from the renovated wastewater treatment plant: What is the
energy efficiency compared to the old system?

In the Leitgiriai area, the price tife sewage is based on the wastewater produced by the inhabitants
OMIcekYoUO®d ¢KS&S LINAOSE RAR y2i OKFy3S RdzZNAy3I GfF
26YSNBRQ 2LAYA2YA | 02dzi GKS LINAOS 2F gl aidSeél (SNJ
much. After the changes owners think that the price of the wastewater treatment is an issue and

they are afraid that the price will rise in a future.

91 Current social data acquired from the renovated wastewater treatment plant: Are the
expectations of therd-users met? What is their opinion? Did the inhabitants participate in the
building process?
LY [SAGIANRIA 26ySNB 6SNB y2d ardArAaFfFASR oA0GK O
properly on winter time and it affected on the water and fish@nLeiteriver. After the new WWTP
these issues have improvelh Leitgiriai the participation of thpeople in village has succeeded; the
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piloting project has increased communication and sense of commuAitgording to inhabitants

their daily life has ciinged into better direction mainly due to better drinking water after chancing

the fresh water pipes. Theullding processA Y ONB I a SR 02 YYdzy A G & QationO2 Y Y dzy A
and problem solving abilitysignificantly During the project the inhabitants haveeceived

information about the conditions of environment and water issues, which they consider important.

9 Current enviréhygienic data acquired from the renovated wastewater treatment plant:
Comparing and discussing the differences between the analgsi¢ésref the old and new system
(table).

The results have shown that during the treatment process the wastewater is treated inefficiently and
vary: suspended materials 299%, biochemical oxygen consumption in 7 days (BOB3 )98%, it
means that the BB7 value in the released wastewater is higher than that in the inflowing
wastewater; total nitrogen (Nt)4 - 95%, total phosphorus (Pt} 92 %. During the assessment it was
found that the treatment of total nitrogen and ammonium nitrogen has changedntost (%).The
values tended to increase for all three indicators of wastewater cleaning efficiency (the function is
positive, and the determination coefficients are R2= 0. 76; R2= 0.75; R2=0.56 and R2=0.93).
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Appendices

Picture 17. The old wastewater treatment plant in Leitgiriai.

Picture 18. The new wastewater treatment plant during construction
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Picture 20. The new installed system.
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1.22. Description of the project management

¢ KS LINBarrSeissioris and their reduction in village communitesllages in Baltic Sea

Regionas pilots o0 xAffF3S 2+ GSNBRO Ay [FO@Al A& 0SAy3a AY
{ILEfFO0OaINP@lF S5AaAaGNROG adzyAOALIfAGED ¢KS Hitthy 2F F
wastewater treatment (WWT) systems in the in the ploNBS I 2F {Ff I O3IN DI 5A &
(Project Partner 8) and provide information from existing pilot plants to information tool (A2.6).

The project is coordinated by University of Latvia (PP6) and implemented by the administration of

{ I £ I O3 NobMBhicipality (PRANH close@LISNI GA2Y gAGK ttcad {IfF O3IND
the implementing authority in charge of construction of both WWT plants. PP6 is carrying out
preparationsg feasibility study, topographical survey, geological inigedions¢ and development of

technical documentation. The work groups have been formed both in PP6 and PP8 institutions, and

the persons responsible for certain activities of the project and handling of their documentation have

been appointed.

Coordination

University of LatvigdPPg
National Coordinator

Site investigations,

selection of best fitting Construction of WWT

WWT technology & plants
technical documentation

University of LatvigPP§ Salacgy @istrict

Work group is formed from: Municipality (PP§

9 Activityleader Work group is formed from:

1 Water treatment expert 1 Head of thewater utility

1 Project secretary G{FtFOaINDODI

i Water supply and
sanitation engineer

9 Procurement expert

9 Financial expert

Figure 7. The organization scheme and dividing of responsibilities between project partners

1.23. Planning the investment

1.23.1. How contracting processes were organized and put to practice

All project related documentation, including pilot object ctrstion or reconstruction, have to be
signed by top management of partner organization. In case of University of Latvia it-re&tarefor
exact sciences, life and medical sciences, while in Salacgriva Mutyicipaluncil¢ Salacgriva
Municipality Mayor.
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University of Latvia (PP6)

The granted funding from the Programme for VillageWaters project is 85% and 15% is own contri
bution. If project partner is publicly funded educational institution, according to national legislation
15% of project expenseseafinanced from the State budget.

Project budget becomes part of whole budget of organization. Project expenses have to forecated
and reported on reglar bases.

The financing of VillageWaters project implementation is carried out according to following
procedurec on the bases of signed project agreements (Subsidy contract and Partner Agreement)
and financial plan of project expenses organization monthly receive 100%npreing from the
Ministry of Education and 85% of them are paid back when are reflifidm the structural funds of

the European Unionod KS ol aSad 2F t SNA2RQAa wSLRNIao

Salacgriva Dictric Municipality (PP8)

The granted funding from the Programme for VillageWaters project is 85% and 15% is own
contribution. If project partner is Municip&}, according to national legislation 5% of project
expenses can be refunded from the State budget.

Taking into account that efinancing of project activities is carried out from budget of Municipality,

project budget have to be approved by Municipal @cilj which consisting of representatives

St SOGSR o0& NBaARSyida 2F GKS YdzyAOALI EAGE @203S 7T
budget becomes part of whole budget of organization and 10% of all qualified project expenses (also
unqualified expenses but necessary for tlis implementation) are fianced from Municipality

budget.

The financing of VillageWaters project implementation is carried out as reimbursement according to
following procedurcc A YA GAL f €& | ff LINR2SOGQa SELSyasSa | NB
case of this project it was loan to the Treasury) 8386 of them are refunded from the structural
funds of the European Union upon their declaration.

O
NN

1.23.2. How the official processes were carried out?

The international standards prepared by the International Federation of Consulting Engineers
OaCL5L/ ¢ dressetl t Villa§e WatBrs project to explain project implementation steps and
differences of implementation of A3.2 in different project partner countries. The procedure of

[ 2y GNF OG0 F2NJ /2yaiaNHzOGA2y 2F 9y IAYSSNAFA]| €2 2N 3
contracts) was used if technical documentation, including design projects, was already developed in

the beginning of project. Similarly, the procedure of Contracts for Construction of Engineering Works
5SaA3ySR 08 GKS o0& (GKZ1£2YV@NIIQF DNIE6GKSE & a dBISIR2 A
(topographical & geological survey) and preparation of technical documentation was done during the
implementation of project. The implementation of A3.2 in Latvia was carried out according to

LINE OSRAINB2@ F. 262154 | yR Ay OfdzRS&a 020K 02y aiNHz0i
documentation. Therefore the implementation schedule was longer in cooperation with those

LI NI YSNJ O2dzy iNASa OCAYflYyRXE 9ad2yAl |yR [AlKdzZ y
used. The procedure of A3.2 implementation and dividing of responsibilities between Latvian project
partners PP6 and PP8 is resented in the Fig§ure

Q
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Implementation steps for
construction of WWTPserving
inhabitants of:

1T {9TGOASYa ©

i individual objectin Activities done & responsibilities

Aina0
wSite visiting and data analys@2P6)
wSampling of wastewater and surface water (PP6/PP
wOrdering of topographical survéi?P6)
Site wOrdering of geological survélPP6);

WESIEELRIE (o Documentation of activities done (PP6)

wPreparation of Tendebocumentation(PP6)

wProcurementprocedure(PP6);

Feasibility wSupervision of activity implementatiqi?P6);
study wDocumentation of activities done (PP6).

wPreparation of Tender Documentation (PP6);
wProcurement procedure (PP6);
wSupervision of activity implementation (PP6)
wDocumentation of activities done (PP6).

Designing

wPreparation of Tender Documentation (PP6/PP8);
wProcurement procedure (PP8);
wSupervision of activity implementation (PP8)

Construction _ -
wDocumentation of activities done (PP8).

works

Figure 8. Implementation steps for construction of pilot objects in Latvia

1 Doyou need the tender procedure? If yes, please explaat kind of procedure.

University of Latvia (PP6)

According to project organization scheme (refer Figure 2) University of Latvia was responsible for (1)
site investigations, including sampling of wasater and surface water, ordering of topographical
survey and ordering of geological survey; (2) feasibility study to select best technological solution and
(3) designing works. All mentioned before activities weagried out as an external services. The
ordering of external services is regulated both by national legislation (Public Procurement Law) and
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internal procedure set by University of Latvia. According to national legislation the tender procedure
is not required if estimated contract price for exhal servicesis < 10000 EUR, while according to

the internal procedure of University of Latvia the provider of external services is selected on the
bases of market research if estimated contract price for extesealicess <1000 BEJR. In practice it
means that for all building preparatory activitiessampling of wastewater and surface water,
topographical survey, geological survey, feasibility study and designing wotke technical
documentation for service provider was prepared, at leaapBli@antswere selected on the bases of
market research, invitation letters were sent and the service provider selected on the bases of
proposals received.

Salacgriva Dictric Municipality (PP8)

According to project organization scheme (refer Figure 2) Saladdr adzy AOA LI f AG& 41 &
construction works. The ordering of this external services is regulated by national legislation (Public
Procurement Law). According to national legislation the procedure of price survey is required if
estimated contracprice for buildingservicess > 20 00@&nd < 17000 EUR, for which the minimum

period for submission of application is 7 working days.

1 Is it necessary to obtain any assent for the building project from any institution?

The procedure for assent of theuitding project depends from the amount of wastewater produced.
The building board of Municipality determines the list of organizations, which are issued the
technical regulations for the design project. For the small wastewater producers (< 5 m3/day) the
technical regulations are issued by the Building Board of Municipelélf, electricity providers, gas
providers and providers délecommunications Additionally to organizations mentioned before the
technical requirements are required also froBnvirammental authority (Regional Environmental
Board) if amount of wastewater produced exceeding¥day .

91 Does your country require any tender or auction procedure for necessary construction materials?

The construction materials are specified by design poj. The specific tender foconstruction
materials is not required.

1.24. Execution of the project (building)

1.24.1. Technologies of the implemented systems
1 Characteristics of Pilot site

Location:The Pilot site is located in Northern part of Latvia next tokighway Rigarallinn.

Sensitivity of areaf TG OASYA Aa f 2 Ol (1 S\RrthNVidzeneB®sphaeIRésér@li SR |
and is approximately in 1 km distance from the Gulf of Riga. Settlement is located on the banks of

aFf Y2YAR NAGSNI { TG dzLIS P ¢ KSNB F 2 NB seivétefe wame a i N C
defined byenvironmentalauthority.

Population and its densityt KS LJ2 Lddzf | ( A 2 ¥79 igh@bitafts) Rver@ge Slensity: 1230
inhabitants 1 krA(average in Latvia: 36,6 inhabitants 1%m
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1 Description of the technology useefbre the execution of the project

Collected wastewater are treated by using biological treatment technology and is characterized as
follows:

Year of Construction 1986

WWT Technology BIO ¢ 100x2: Standard Project with 2 industrial
produced aeretanks

Projected capacity; fday Capacity of eacherotank: 100 m3 per day

Seweragalisposal Treated wastewaters from aefimank are disharged to

surface water body through 4 biological ponds hav
function of surface flow constructed wetland. Th
additiond nutrient purification is performed.
Requirements for recipient wate Recipient water body { @ T (j dehith is productive
body salmonid migration and spawning ground with status
salmonid watersAdditional treatment of wastewater is
required.

1 Whatis necessary for the project execution?
The poblems to be solvedith pilot object can be summarized as follows:

1 The projected capacityf existing WWT facilitiegre too large for currently produced
wastewater loads. Therefore only one adank is opeated;

1 Since WWTplant was designed for bigger capacity and partial load was not expected for a
long time, air blower power consumption is much more, then necessary;,

Existing concrete housing of WWilantis leaking, making secondary soil pollution;

The wasewater treatment requirements, set by the Regional Environmental Authority, are
reached not because of efficient treatment within adenk, but because of additional
purification carried out in biological ponds. These ponds are not isolated from thargbil
have function of surfaciow constructed wetland

1  Amount of wastewater inflow:
0 48.7 m?3 per day;
0 5.1 ms3 per hour.

1 Concentration of the pollutants in the inflow wastewater:

Parameter Value Units of measure
BOD5 230 mg/l
COD 470 mg/l
Suspendedolids 270 mg/I
Nitrogen total 94 mg/|
Phosphorous total 10.2 mg/I
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1 Pollutants load per day:

Parameter Value Units of measure
BOD5 11.2 kg
COD 22.9 kg
Suspended solids 13.1 kg
Nitrogen total 4.6 kg
Phosphorous total 0.5 kg

1 Concentration of thautrients in the outflow wastewater after WWTP:

Parameter Value Units of measure
BODQ 3.6 mg/l
COD 41 mg/I
Suspended solids 15 mg/l
Nitrogen total 27.3 mg/l
Phosphorous total 3 mg/I

M Pollutants load output from WWTP per day:

Parameter Value Units ofmeasure
BOR 0.175 kg
CcCoD 2 kg
Suspended solids 0.073 kg
Nitrogen total 1.33 kg
Phosphorous total 0.146 kg

M Use of chemicals and electricity

No chemicals are used in the process, however the dosing psisypplied and installed in case the
quality of wastewater will become wordElectrical energy daily consumption: 63 kW

78



The description of the process: basic information and description of the treatment process with
the technological schemes, what is realizing in each step of technology

Sveétciema notekidens atfiri$anas ietaiSu rekonstrukcij
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17 Q) Sampling of influent T @) Sampling of  effluent
wastewater wastewater
1 (2)flow distribution well 1 (8)wastewater metering unit
T (3)turning well 1 (9)control unit
1 (4)first settler 1 (10)air blower
1 (5) two factory-built Sequenced M (11) dosing of chemicalsfor

Batch Reactors nutrients removal

M1 (6)flow connection well
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The equipment installation consists of two factdwyilt Sequenced Batch Reactors, which were
delivered and installed into prepared construction pits. Each SBR performs independently from
another, supplying more operation daipility:

M SBR aeration zone volume is 49 m3
1 SBR clarification zone volume is 20 m3
M Sludge formation amounts and how many times sludge has to be collected

Sludge formation amount is 40 m2 per 6 months. Sludge collection is expected every 6 months

1 Description of regulamaintenanceneeded
Regular maintenance needed:
0 Visual inspectionery 1 month;
0 Sludge removalwery 6 moths;
0 Blower air filter replacement every 12 months;
o

Electrical motors service every 5 years.

1 Amount of households connectedtt® technological system
There are 45 family houses and fi8eF £ 2 2 NJ | LI NI YSYy G K2dzaS&a I+ NB O2yyS

M1 Who is the main investoi@wnership of the installatich

The main investors were the Hlancial instrument; Baltic Sea Region Pragn¢ and{ I f | O3 Nb @ |
District Municipality.Ownership of the installation is by the municipality.

1 What is the tender procedure for project execution? Can you explain procedure in details with the
choice criteria.

The tender procedure was carried oohly for construction of pilot objectsAccording to national
legislation the procedure of price survey is required if estimated contract price for buddingeds

> 20 000and < 1700 EUR, for which the minimum period for submission of applicaton

working days.

The tender procedure was carried otlirough the electronic system of public procurement$ie
announcement was published y (G KS ¢ S0 4 A (DBtrict2Municipality Wwhe@ Nithér |

Application forms and Technical Requirements, uditlg design project, were available for
downloading. The criteria for qualification to tender was previous experience for construction of

WWT facilities of similar size and ability to guarardeanced treatmen2 ¥ y dzi NA Syi@i a ob
mg/IT t 2 2nd/l). Theloter pricecriteria was used to select winner from ttagplicants who

meet the qualification criteria

1 Give characteristic of the Company realizing the project after tender procedure.

The company selected during tender procedure is opmtan Latvia since006and since2016isthe
official partner of the Germanompany KLARO GmbH in Lat@Garrentlycompanyhave successfully
installed more than 800 different wastewater treatment plants
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9 Beginning of the execution: signing agreemertieen investor and Comparmyexplain all the
terms of agreement from Investor and realizing Company sides, with scope of work.

Ly 2NRSNJ G2 FAYylFyOS GKS O02yadaNHzOGA2y 2F LIAt20 2c
from the Teasury.Therefore the contract were signed fail construction costsThe constructor

received 50%advance paymenfor the construction materials. Last payment were receiadter

completing the work.

1 What is the estimated costs distribution between earthvgorkachinery and mawork in the
building process?

Estimated costs distribution in the building process:
0 earthworks 40%
0 machinery 40 %

0 manwork 20 %

M What kind of materials, installations and devices will be used in the building process?
Materials,installations and devices used in the building process:
0 PE 100 pipes;
Sand;
SBR reactors, made of composite plastic;
Manholes, made of concrete, with cast iron closures;

Gate valves, made of ductile iron, epoxi coated;

o O o o o

Rotary air blowers, aluminium housing electrical motor (cupper and
ferromagnetics).

9 Is there any investor supervision?

Investor supervision is performed byM  a { I f  OINW P+ & -RSy&aé¢ Sy3IAySSNX

9 If all changes in project by building company are agreed by designer of the investment? If yes,
please explain changes in details (changes of materials, equipment, localization etc).

No changes are made and accepted to the depigiect.

1 Completing the investment, technical and technological acceptance of the investment by the
commission consisting tfe representative of investor, supervisor, executor, designer and people
from our project.

According to Latvian legislation, the construction works, including technical and technological
acceptance are performed by Parish Building Authority, RegionatoBmental Auhority and
Construction Site Owner
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1 What criteria object should fulfil during stanp of objects?

When all the construction works and installation of technological equipment is fully complete, start
up of the system can be commenced. Thain criterion that the system musteet is the treatment
efficiency and correspondence to design project.

9 Explain how standards requirements are fulfilled?

According to Latvian legislation, the WWTP of such type should meet the following general
requirements to effluent treated wastewater:

Parameter Value Units of measure
BOR AR5 mg/I
COD X125 mg/l
Suspended solids 35 mg/I

The more strict requirements are set if recipient surface water body is classify as sensitive water. In
OFasS 27F piloPabjecd th8 ¥edponsible Environmentéluthority did not set more strict
NBIljdANBYSyGad ¢KS Y2NB ai0NAOG NBILdZANBYSyida F2NJ
mg/l) was set by VillageWaters Project to demonstrate with pilot object thalitemhal treatment
technologically is possible and also to get costs for more strict treatment.

1.24.2. Problems encountered during the building and their solutions
1 What changes and problems containskasld project?

In order to solve problems identified ttaesign project includes both (t&constructon of biological
WWTP with activated sludge, as cost effective and environmental more friendly solution the
construction of new WWTP with appropriate capacity is designed on the land parcel of the old one
and (2 deaning of polishing poundand its econstruction toconstructedwetland. Taking into
accountthat the project budget was not sufficient for the whole projeittwas decided to defined
short-term and longterm activities and divide desigoroject into several stagesAfter settinglong

term activities the econstructionof polishing pounds taonstructedwetland was defined as "™

stage for project implementation, which will be introduced out of frame of VillageWaters Project.

1 What was the most diffult problem?

The Sequenced Batch Reactteshnology is new technology for Latvia and until nloas not leen
widely used in Latvia, the special efforts was needequstify the benefits of this technologio
responsible Environmental Authorities.

1 Who ard how solved the problem?

The communication with Regional Environmental Board to agree uSeqdenced Batch Reactors
technology was arranged both as faimeface meetings and sending of written documentation. Both
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project partnersc PP6 (Universityof la@A I 0 F yR tty o{ I f | QeAddongphny 5 A & ( NJR
selected during public tender procedure take part in this negotiations.

1.25. Activities after the finalization of building process

1.25.1. Overall conclusions on the building process

1 What were theproblems and other challenges in the project? What did you learn? Wérat w
done differently comparedtthe project plan?

The main challenge for the project was to introduce improved wastewater treatment, inglud
nutrients removal. Reginal Environmemt&8oard by issuing the technical requirements do not
foreseen nutrients removal. Therefore improved wastewater treatment were introduce on the bases
of procurement requirements, developed by Municipality (PP8).

The first level control has accepted onB9%of eligible costsbecause according to procurement law
the experience for usin§equenced Batch Reactpshich is bestavailable technology according to
Information Tool, has no longnough experience Latvia

1 What was properly or improperly desighand realized?
Everything waslesigned and realised properly.
1 Do these new structures meet habitants and your expectations?

Yes. Treatment efficiency is good and operational costs low in comparison with previous.

1.25.2. Technological, economic, environmental, social and enviro-hygienic
data acquired from the renovated wastewater treatment plants.

9 Current technological data acquired from the renovated wastewater treatment plant.

¢tKS NBy2@0FGA2y 2F GKS 2dz2iRFGSR 22¢ FliyGnid AGASa
evaluation of technical condition was done by University of Latvia, including sampling and analyses of
influent and effluent wastewater and preparation of Feasibility Study. Project partners have been
contacted to discuss best available technisalutions and Pilot sites in Lithuania and Poland was

visited to select best technology for additional nutrients removal. Construction of new WWT facilities

will be conducted in Februaiylarch 2018 and should be fully installed to start operate in Ajay

2018.

9 Current economic data acquired from the renovated wastewater treatment plant: What is the
energy efficiency compared to the old system?
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Costs for electricity
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Figure 9. Costs for electricity before (blue) and after (red) reconstruction of WWT facilityi pi | ot Sv Ut ci e ms

9 Current environmental data acquired from the renovated wastewater treatment plant: What are
environmental benefits of the new system?

1. Smaller climate impact due to enlarged electry efficiency;
2. Smaller eutrophication impact due teduction of nutrient load;

3. Improved wastewater treatment due to remote control of wastewater treatment.

9 Current social data acquired from the renovated wastewater treatment plant: Are the
expectations of the endsers met? What is their opinion? B inhabitants participate in the
building process?

9 Current enviréhygienic data acquired from the renovated wastewater treatment plant:
Comparing and discussing the differences between the analysis results of the old and new system
(table).

The resultshave shown that during the treatment process the wastewater is treated efficiently and
vary: suspended materials 990%, biochemical oxygen consumption in 5 days (BOD5 -p99%,
total nitrogen (Nt) 53 100%, total phosphorus (Pt) 43%.
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Appendices

Picture 21. Theold WWTPint he Sv Ut ci.ems village
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v

Picture 23. The inspection of WWTP construction carried out by responsible state environmental authority.
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A PI LOT CASE OF Al NAGI | N LAT"
OF BUILDING THE TECHNOLOGICAL SYSTEMS

1.26. Description of the project management

¢ KS LINBarrSevissioris and their reduction in village communitesllages in Baltic Sea

Regionas pilots o0 xAffF3S 2+ GSNBRO Ay [FO@Al A& o0SAy3a AY
{IfFO3aINPDI 5Aail NR Ofiithis Poxgck Acfivityl (A3R)iig @ builldKilie bty
gaidSel SN GNBIFGYSyld o022¢0 &aegadsSvya Ay GKS Ay (i
(Project Partner 8) and provide information from existing pilot plants to information tool (A2.6).

The project is coordinated by University of Latvia (PP6) and implemented by the administration of
{FEfFOaNpPBlF 5Aa&0§NKRO0 -2ald8MNIQRALA vE AdiAR( KO ttttycOd A{yl {Of QBN
the implementing authority in charge of construmti of both WWT plants. PP6 is carrying out
preparationsg feasibility study, topographical survey, geological investigatioersd development of

technical documentation. The work groups have been formed both in PP6 and PP8 institutions, and

the persons reponsible for certain activities of the project and handling of their documentation have

been appointed.

Coordination

University of LatvigPPg
National Coordinator

Site investigations,

selection of best fitting Construction of WWT

WWT technology & plants
technical documentation

University of LatvigPP§ Salacgy @istrict

Work group is formed from: Municipality (PP§

9 Activityleader Work group is formed from:

1 Water treatment expert 1 Head of thewater utility

1 Project secretary G{FtFOaINDODI

i Water supply and
sanitation engineer
Procurement expert
Financial expert

T
T

Figure 10. The organization scheme and dividing of responsibilities between project partners
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1.27. Planning the investment

1.27.1. How contracting processes were organized and put to practice

All project related documentation, including pilot object construction or reconstruction, have to be
signed by top management of partner organization. In case of University of Latvia it-re&tarefor
exact sciences, life and medical sciences, while in Salacgriva Municipality G@atadgriva Munici
pality Mayor.

University of Latvia (PP6)

The granted funding from the Programme for VillageWaters project is 85% and 15% is own contri
bution. If project partner is publicly funded educational institution, according to national legislation
15% of project expenses are financed from the State budget.

Project budget becomes part of whole budget of organization. Project expenses have to forecated
and reported on regular bases.

The financing of VillageWaters project implementation is carried out according to following
procedurec on the bases of signed project agreements (Subsidy contract and Partner Agreement)

and financial plan of project expenses angaation monthly receive 100% pfmancing from the

Ministry of Education and 85% of them are paid back when are refunded from the structural funds of

0KS 9dzNRBLISIHY !'yAzy 2y (KS o6F&aSa 2F tSNA2RQa wSLR

Salacgriva Dictric Municipality (PP8)

The grantedfunding from the Programme for VillageWaters project is 85% and 15% is own
contribution. If project partner is Municipality, according to national legislation 5% of project
expenses can be refunded from the State budget.

Taking into account that efinancing of project activities is carried out from budget of Municipality,

project budget have to be approved by Municipal Council, which consisting of representatives

St SOGSR 08 NBaARSyida 2F (GKS YdzyAOALJN f XBréjectd2 0S T
budget becomes part of whole budget of organization and 10% of all qualified project expenses (also
unqualified expenses but necessary for the implementation) are financed from Municipality

budget.

The financing of VillageWaters project implentation is carried out as reimbursement according to
following procedurec A YA GAL f €& | ff LINR2SOGQa SELSyasSa | NB
case of this project it was loan to the Treasury) and 85% of them are refunded from the stuctur
funds of the EuropeaUnion upon their declaration.

O
NS

1.27.2. How the official processes were carried out?

The international standards prepared by the International Federation of Consulting Engineers
6aCL5L/ €0 OFy 065 | RRNX&aSR pibjgct impleméntatibS stepd- andS NBA  LIN
differences of implementation of A3.2 in different project partner countries. The procedure of

[ 2YGNI OG0 F2N) /2yaidNHzOGA2y 2F 9yIAYSSNAYy3I 22NJ a
contracts) was used if technical docuntation, including design projects, was already developed in

the beginning of project. Similarly, the procedure of Contracts for Construction of Engineering Works
55aA3ySR o0& GKS o0& GKS /2yiGNIOG2N) 6G4KS s, St f2¢
(topographical & geological survey) and preparation of technical documentation was done during the
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implementation of project. The implementation of A3.2 in Latvia was carried out according to

LINE OSRdzZNE 2F a, Stt2¢ . 221¢ | yprpardtighOdf deRifhigal 0 2 (i K
documentation. Therefore the implementation schedule was longer in cooperation with those
LI NI YSNJ O2dzy iNASa OCAYyflYRXE 9ad2yAl |yR [AlKdzZ y

used. The procedure of A3.2 implementatiordatividing of responsibilities between Latvian project
partners PP6 and PP8 is resented in the Figdre

Implementation steps for
construction of WWTPserving
inhabitants of:

1 {9TGOASYa ©

i individual objectin Activities done & responsibilities

Aina0
wSite visiting and data analys@2P6)
wSampling of wastewater and surface water (PP6/PP
wOrdering of topographical survé?P6)
Site wOrdering of geological survé€lP6);

WESITEENRIE (9 Documentation of activities done (PP6)

wPreparation of Tendebocumentation(PP6)

wProcurementprocedure(PP6);

Feasibility wSupervision of activity implementatiqi®P6);
study wDocumentation of activities done (PP6).

wPreparation of Tender Documentation (PP6);
wProcurement procedure (PP6);
wSupervision of activity implementation (PP6)
wDocumentation of activities done (PP6).

Designing

wPreparation of Tender Documentation (PP6/PP8);
wProcurement procedure (PP8);

wSupervision of activity implementation (PP8)
wDocumentation of activities done (PP8).

Figure 11. Implementation steps for construction of pilot objects in Latvia
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University of Latvia (PP6)

According to projeicorganization scheme (refer Figure 2) University of Latvia was responsible for (1)
site investigations, including sampling of wastewater and surface water, ordering of topographical
survey and ordering of geological survey; (2) feasibility study to dedsttechnological solution and

(3) designing works. All mentioned before activities weagried out as an external servicelhe
ordering of external services is regulated both by national legislation (Public Procurement Law) and
internal procedure set ¥ University of Latvia. According to national legislation the tender procedure
is not required if estimated contract price for exterrs#rvicesis < 10000 EUR, while according to

the internal procedure of University of Latvia the provider of externaVises is selected on the
bases of market research if estimated contract price for extesaaliceds < 1000EUR. In practice it
means that for all building preparatory activitiessampling of wastewater and surface water,
topographical survey, geologicaurvey, feasibility study and designing worksthe technical
documentation for service provider was prepared, at leaapBlicantswere selected on the bases of
market research, invitation letters were sent and the service provider selected on thes lodise
proposals received.

Salacgriva Dictric Municipality (PP8)

I OO2NRAY3 (2 LINR2SOG 2NBIYyATlGA2Y &a0KSYS ONBTFSNI
construction works. The ordering tifis external servicés regulated by national legisian (Public
Procurement Law). According to national legislation the procedure of price survey is required if
estimated contract price for buildingervicess > 20 00@&nd < 17000 EUR, for which the minimum

period for submission of application is 7 winigg days.

1 Is it necessary to obtain any assent for the building project from any institution?

The procedure for assent of the building project depends from the amount of wastewater produced.
The building board of Municipality determines the list of orgatibns, which are issued the
technical regulations for the design project. For the small wastewater producers (< 5 m3/day) the
technical regulations are issued by the Building Board of Municip&léif, electricity providers, gas
providers and providers délecommunications Additionally to organizations mentioned before the
technical requirements are required also froBnvironmentalauthority (Regional Environmental
Board) if amount of wstewater produced exceedirb ni/day.

91 Does your country require any tender or auction procedure for necessary construction materials?

The construction materials are specified by design project. The specific tendercdmstruction
materials is not required.
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1.28. Execution of the project (building)

1.28.1. Technologies of the implemented systems

Aina0 A

9 Data about the technology

s @

+3.13

4325

ASD 2-30 main parameters
Max load - 30 PE

Max day flow - 2.8 m3/d
Max flow - 0.45 m3/h

Nr. 4
a- denitrification section;
b- 1st aeration section.

Air Blower: SECOH JDK-200 (180 w), 12,0
m3/h (200 I/ min), ~P= 0,20 Bar,
manometer ( 0-0.6 Bar).

Air funnel Dn =40 mm (Pn10, (40 x 3.7))
Diffuser HD 270 - 3 pieces.

Circulation Blower: Zenit DG Blue
50/2/G40V A1BMS (220V; 0,60 kW; 2,8 A)

©)

No. 5
¢- 2nd Aeration Section
d- secondary settler

Air Blower: SECOH JDK-200 {180 w), 12,0 m3/st
(200 I/min), ZP= 0,20 Bar Manometer ( 0-0.6
Bar).

Air funnel Dn =40 mm (Pn10, (40 x 3.7))

Air funnel for aerator Dn 40 mm (Pn10, (40 x 3.7))
Air funnel for Airlift Dn = 20 mm (Pn10, (20 x 1.9)
Diffuser HD 270 - 4 gab.

No.7
Pumping (2 pieces): Zenit DG Blue 50/2/G40V A 1
BMS (220V; 0,60 kW; 2,8 A)

1.
25
3.
4.
5.
6.
7.
8.

Inflow (0400, h=1500)

Inflow sampling (0400, h=1500)

1st settler (concrete, 01500, h=3500);
Biological treatment - well No.1
(concrete, 02000, h=3500);
Biological treatment - well No.2
(concrete, 02000, h=3500);

Outflow sampling (0= 400, h=2200)
KSS (concrete, 01000, h=3200);

Air blower and Control panel

Figure 12. Sc h e me

of the

1 Amount of wastewatemflow:

4.5 m3 per dayi.2 m3 per hour.

wastewat er

treatment pl ant

9 Concentration of the pollutants in the inflow wastewatezalculated theoretically:

Parameter

Value

Units of measure

BOD5

400

mg/l

COD

733

mg/I

Suspended solids

467

mg/l

Nitrogen total

67

mg/I

Phosphorousotal

13

mg/I

9 Pollutants load per day:

Parameter

Value

Units of measure

BOD5

1.8

kg

COD

3.3

kg

f

0

apartment
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Suspended solids 2.1 kg
Nitrogen total 0.3 kg
Phosphorous total 0.06 kg

1 Concentration of the nutrients in the outflow wastewater after WWTP:

Parameter Value Units of measure
BOD5 3.0 mg/I

COD 52 mg/|

Suspended solids 3.2 mg/I

Nitrogen total 21 mg/l
Phosphorous total 3.4 mg/I

9 Pollutants load output from WWTP per day:

Parameter Value Units of measure
BOD5 0.014 kg

CoD 0.234 kg

Suspended solids 0.014 kg

Nitrogen total 0.108 kg

Phosphorous total 0.015 kg

1 Use of chemicals and electricity

No chemicals are used in the process, however the dosing psiragpplied and installedt should
be used to make total phosphorous output even lowEectrical energy daily consumptidh6 kW.

1 The descri

ption of the process: basic information and description of the treatment process with the

technological schemes, what is realizing in each step of technology

The equipment installation consists @fie line of concrete manholes, equipped with aeration system

and two clarif

(0]

(0]
(0]
(0]

ication systems, assembledsite.

Prelimenary clarifiesurfaceis 1.7m2
BRdenitrificationzone volume i€ m3
BRaerobalzone volume i§.7m3
Secondary clarifiesurfaceis 1 m2

9 Sludge formation amounts and how many times sludge has to be collected

Sludge formation amount .8 m3 per1 months. Sludge collection is expected evémonth.
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9 Description of regulamaintenanceneeded
Regular maintenance needed:

0 Visual inspection\ery 1week

0 Sludge removal evelyymoths;

0 Blower air filter replacement every 12 months;
0 Electrical motors service every 5 years.

1 Amount of households connected to the technological system

There are30 people in one twdloor apartmenthouse are connected tAinaziWWWTP.

1 Who is the main investor?
The main investors were the Efihancial instrument¢ Baltic Sea Region Prograghand
{ Ff O3N @nicip&lity.a G NA Ol a

1 What is the tender procedure for project execution? Can you explagedgure in details with

the choice criteria.
The tender procedure was carried autly for construction of pilot object#\ccording to national
legislation the procedure of price survey is required if estimated contract price for building
services is > 2000 and < 17M00 EUR, for which the minimum period for submission of
application is 7 working days.

The tender procedure was carried dimrough the electronic system of public procuremerithe
announcement was publishell y G KS 6 S0 a A Disrict Manicigalityf whéded ditiied I
Application forms and Technical Requirements, including design project, were available for
downloading. The criteria for qualification to tender was previous experience for construction of
WWT facilities of similar siznd ability to guarante@advanced treatmen ¥ y dzi NA Sy & ob
10 mg/lT t @ engll): Thelowder pricecriteria was used to select winner from tla@plicants

who meet the qualification criteria

1 Give characteristic of the Company realizingpghgiect after tender procedure.
The company selected during tender procedure is operated in Latvia 2088eandspecializes
for smallwastewater treatment plantgonstruction

1 Beginning of the execution: signing agreement between investor and Compplain all

the terms of agreement from Investor and realizing Company sides, with scope of work.
Ly 2NRSNJ G2 FAYLFYyOS (GKS O2yadNdzOGA2y 2F LAt 210
loan from the Teasury.Therefore the contract were sigd for all construction costsThe
constructor received 50%dvance paymenfor the construction materials. Last payment were
receivedafter completing the work.
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T What is the estimated costs distribution between earthworks, machinery andangnin
the building process?
Estimated costs distribution in the building process:

0 earthworks 40%
0 machinery25%
0 manwork 35%

1 What kind of materials, installations and devices will be used in the building process?
Materials, installations and devices usedhe building process:

0 PE 100 pipes;

Sand;

Manholes, made of concrete, with cast iron closures;

Gate valves, made of ductile iron, epoxi coated;

Pistoair blowers,PVDHousing, electrical motor (cupper and ferromagnetics).

(0]
0]
(0]
(0]

1 Is there any invest@upervision®wnership of the installation?
Investor supervision is performed by!M 4 { F f I OI N @I & OwneRsBiy aféthe Sy I A y S
installation is by the municipality.

1 Ifall changes in project by building company are agreed by designer ioi/dstment? If yes,
please explain changes in details (changes of materials, equipment, localization etc).
No changes are made and accepted to the depigiect.

1 Completing the investment, technical and technological acceptance of the investment by the
commission consisting of the representative of investor, supervisor, executor, designer and
people from our project.

According to Latvian legislation, the construction works, including technical and technological
acceptance are performed by Parish Buildiagthority, Regional Environmental #ority and
Construction Site Owner

1 What criteria object should fulfil during staup of objects?
When all the construction works and installation of technological equipment is fully complete, start
up of the systen can be commenced. The main criterion that the system mustrs the treatment
efficiency and correspondence to design project.
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1 Explain how standards requirements are fulfilled?
According to Latvian legislation, the WWTP of such type should rhedbtlowing requirements to
effluent treated wastewater:

Parameter Value Units of measure
BOR AR5 mg/I
COD X125 mg/l
Suspended solids 35 mg/I

The more strict requirement was set by VW to demonstrate with pilot object that additional
treatmenttechnologically is possible and also to get costs for more strict treatment.

1.28.2. Problems encountered during the building and their solutions.

1 What changes and problems containstasld project?
Theinvestments preliminary identified in the Application after preparation of technical project was
stated as being to low. In order fi in budget line it was decided to separate project into short
term and longterm program. The lonterm program includes construction on constructed wetland,
where additional removal of nutrients is foreseen be conducted.

1 What was the most difficult problePn
For the operation of wastewater treatment plant it was needed to provide with centralised water,
supply, construct internal wastewater collecting system (pipes) and dig electricity cable. That form
additional costs and time recourses.

1 Who and how solwtthe problem?
Additional costs were covered from Municipality budget.

1.29. Activities after the finalization of building process.

1.29.1. Overall conclusions on the building process.

1 What were the problems and other challenges in the project? What did you learnanéatieat
done differently comparedbtthe project plan?

The main challenge for the project was to introduce improved wastewater treatnbgnising

constructed wetlands for additional nutrients treatmefitechnical project foranstructed wetland

was developed on the bases of experience obtained from Polish Partners.

Unfortunately building of constructed wetland was postponed to kergn program due to lack of
finances and will be implemented after the VillageWaters project.
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1 What was propdy or improperly designed and realized?

Building of constructed wetland was postponed to letegm program due to lack of finances and will
be implemented after the VillageWaters project.

1 Do these new structures meet habitants and your expectations?

Yes.The building of wastewater treatment plant, provide opportunity for inhabitants to receive also
centralized water supply service.

1.29.2. Technological, economic, environmental, social and enviro-hygienic
data acquired from the renovated wastewater treatment plants.

9 Current technological data acquired from the renovated wastewater treatment plant.

¢tKS NBy2@FdA2y 2F GKS 2dziRFIGSR 22¢ TFIOAftAGASA
preliminary evaluation of technical condition was done by University of Latndtuding sampling

and analyses of influent and effluent wastewater and preparation of Feasibility Study. Project
partners have been contacted to discuss best available technical solutions and Pilot sites in Lithuania
and Poland was visited to select béschnology foradditional nutrients removal.

1 Current economic data acquired from the renovated wastewater treatment plant: What is the
energy efficiency compared to the old system?

Total costs are decreased due o fact tifi@quency ofeffluent removalis decreased dramatically.

1 Current environmental data acquired from the renovated wastewater treatment plant: What are
environmental benefits of the new system?
1. Smaller climate impact due to enlarged electry efficiency;
2. Smaller eutrophication impact due reduction of nutrient load;
3. Improved wastewater treatment due to remote control of wastewater treatment.

9 Current social data acquired from the renovated wastewater treatment plant: Are the
expectations of the endsers met? What is their opiniontdDhe inhabitants participate in the
building process?

1. Yes. The building of wastewater treatment plant, provide opportunity for inhabitants to
receive also centralized water supply service.
2. No.construction was done by building company.

9 Current enviréhygienic data acquired from the renovated wastewater treatment plant:
Comparing and discussing the differences between the analysis results of the old and new system
(table).

No reference data because previously wastewater on site was only stored and renfioved
centralized treatment with municipal WWT plant.
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Appendices

e

Picture 25. The WWTP during construction.
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