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15.4.3 Specifications for ETA Study
SECTION 2
SPECIFICATIONS

2.1  OBJECTIVES

The Environmental Impact Assessment (hereinafter referred to as the “EJA”) Study aims at:

(1) Assessment of magnitude and degree of anticipated environmental impact/s which may be

caused by the implementation of the pi'oposed Project,

{2) Preparation of recommendations and proposed countermeasures to mitigate the assessed envi-

ronmental impact/s for smooth implementation and successful achievement of the objectives of

the proposed Project.

22 TARGET AREA

The overall target area of the EIA Study is the planned sewerage service area of Metropoliian Tirana in

the target year of 2010 and its sufrouhding area as shown in Figure 2.1.

The major attention of the EIA Study shall be paid to the proposéd Site of the Tirana Sewage Treatment

Piant and its vicinity as shown in Figure 2.2.

2.3 SCOPE OF PROJECT

{1 Overall Scope of the Proposed Project

The magnitude and description of the proposed projects are summarized in Tables 2.1 and 2.2,

respectively.

Table 2.1 Overall Scope of the Proposed Project

ltem Phase 1 (2001) |  Phase 2 (2010)
Areas to be Served 842.2 ha 1,809.6 ha
Population to be Sen’éd 253,970 525,290
Planned Sewage Flow (daily average) 50,750 cu.m/day 105,060 cu.m/day
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Table 2.2 Preject Description

Tiem Descnptlon
Projf.::“l Name Rehablhtalwn and Expansion of Sewerage System in Metro-
politan Tlra_na in the Repubtic of Albania
Project Background Tirana City, the national capital, has been suffered from inun-

dation and degradation of sanitary conditions duc to deteriora-

tion of superannuated sewer system

Objective of the Project

Utgent lmprovement of urb’tn sanitation and rehabilitation of

emslmg sewer syatem

Project Location

Metropolitan Ticana .

Exccuting Agency

Mm:stry of Pubhc Works, Tourlsm and 'i‘ernlory Adjustment
(MOPWT)

Number of Beneficiaries

525,200 persons to be served by sewerage system in 20.1.0

Type of Project

Rehabititation & Expansion

Project Area

Area: 1,817. 9 ha, Planned Populatmn 525 ,200 persons,

Planned Sewage Flow: 105,058 eu.m/day (Daily Average)

Sewage Collection Method

Separate Sewer System

Sewage Treatment Plant

Scope of Project

Treatment Method: Aerated Lagoon
Treatment Capacity: 105,058 cu.m/day

Slhudge Treatment/Disposal

Sun Drying at Sedimentation Basin, Landfill

Sewer Pipeline

Underground Pipetine, No Pumping Station

Efftuent Disposal

Discharge Point: Tirana Rner, Efftuent Quality: BOD 25
mg/L

(2) Phased [mplementa!mn of lhe Project

The proposed Project will be 1mplemented by two phases Phase 1 by target year of 2001 for

the urgent rehablln!ahonflmprovement of the exlstmg sewerage system, and Phase 2 by target

year of 2010 for the overalt i |mpr0\ ement and expansion of the sewerage system.
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Sewage Collection Method

Separate sewer system will be introduced in the proposed Project:

Sanitary sewer to collect domestic, commercial and industrial wastewater and to convey to the
sewage {reatment plant

Storm Sewer 1o collect rain water run-off and dispose to the river.

Sewage‘Treatment Plant
The collected sewage will be treated by acrated tagoon and final sedimentation basin at the
proposed Tirana Sewage Treatment Plant. The general layoutof the treatment facility is shown

in Figure 2.3.

The sewage treatment plant is planned to have the following treatment efficiency:

: BOD 8§
Influent 200 mg/. 200 mg/L
Effluent 25 mg/l. 35 mg/l

Treated effluent will be discharged into Tirana River. The proposed sewage treatment process

is shown in Figure 24

F igure 2.4 Proposed Sewage Treatment Process

= ( Grit Chamber ] :;(Storm Water Settling Basin) :;E?omplete Mixing 1.agoon ] =SA

. E‘anial Mixing Lagoon ] #E)isinfection Basin ] o ffluent Disposal to
irana River
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ENVIRONMENTAL CONDITIONS OF THE PROJECT -

The Environmental conditions of the proposed Project is summarized in Table 2.3.

Table2.3 - Environmentat Conditions of the Project
Item Description
Project Name Rehabilitation and Expansion of Sewerage System in
Metropolitan Tirana in the Republic of Albania
Local Residents Majority of tocal residents are private and government
(lnhabita;mtélaboriginesfaware- employees with their dependents and increasing tourists
€ | ness of project)
g Land Use _ National capital city under expansion of urban area with
‘% (City/agriculture/historic ruins/ | rapid increase of population
ffg sightseeing spots/hospitals, etc.)
& Economy/Transportation Center of national economy and tourism with hotels
(Com merce/agro-ﬁshe.riesf
industrial estate/bus terminal)
: 9 Topography/Geology Terrace of Tirana River, gently declining to western
(Steep slope/looée foundation/ | dicection, consisting of Palacogene carbonate forma-
'ﬁ swamp/faults) ) tions and Paleogene flysch formations '
g Conditions of Coastal Area Not Applicable
::.-3 {Erosion, sand deposits, tidal
S | current, etc.)
§ Important Fauna & Flora Not identified
(Natural park, endangered spe-
cies, etc.) _ ‘
Status of Public Complaints Inundation, deterioration of sanitary conditions, water
% g (Noteworthy bublic nuisance)} | pollution
A g Status of Adopted Countermea- | Laws and regulations on environmental protection are
sures under preparation.
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SCOPE OF EIA STUDY

Initiat Environmental Evaluation

The initial environmental evaluation of the proposed project was carried out by the JICA Study
Team through screening and scoping of the anticipated environmental impacts as shown in Ta-

ble 2.4. The EIA Study shall be carried out for those which identified as scores “A” and “B” in

his evaluation.

Table 2.4

B-Slight impact anticipated
C-Unknown (subject to further verification)

D-Almost no impact anticipated and not subject for IEE (Initial Environmental

Evaluation) and EIA {Environmental Impact Assessment)

154.3-8

Results of Initial Envirenmental Evaluation
item Score Description
1 | Relocation of Local B Location of sewage treatment site for land acquisition
Residents ' N
2 | Economic Activity D No negative impact foreseen
= 3 | Transportation & B Traffic jam during implementation
2 Sacial Facilities
§ 4 | Separation of Local D No separation foreseen
i~ Society _
& 5 1 Ruins & Cultural D No presence confirmed
s | Assels :
3 6 | Water Right & Right D { No right confirmed yet
M of Common
7 | Public Hygiene B Depending on Disposal Manner of Excess Sludge t‘a
8 | Wastes from Project B Same as above
9 | Natural Disaster D No large scale landscaping planned
10 | Topography & D No significant change ptanned
£ Geology _ - . |
g 11 | Soil Erosion D No large scale landscaping planned
& | 12 [ Groundwater D { No discharge to aquifer ptanned
‘E "1 13 | River, Lake & Pond B Treated sewage be discharged to 'I‘nrana R.
» 14 | Coast & Sea D No coastal line exists - S
g 15 | Flora & Fauna D | No endangered species confirmed yet
& 16 ! Climate D | Nosignificant change imposed
- 17 | Scenery D No significant change of scenery imposed
18 | Air Pollution D | No pollutant to be emitted
o Sl 19 | Water Pollution B | Treated sewage to be discharged into Tirana R.
;g é 20 | Soil Pollution B Manner of disposal of excess sludge
2 '3[ 2! | Noise and vibration B During pipe instaltation work by open cut melhod
71 22 | Land subsidence D No groundwater ulilization planned
23 | Odor B . .| Some smell anticipated from the sewage treatment piant
Note: Score; A-Significant mapact anllmpated



2)

(3}

2.6

Scope of Work

The following scope of work shall be undertaken by the Contractor in the course of EfA Study:

1)

2)

3)

Laws and regulations on EIA, environmental protection and sewerage project

The existing laws and regulations pertaining to the EIA, environmental protection and
sewerage project shall be reviewed and legislative requirements shall be clarified. This
particular study shall cover not only the existing laws and regulations, but also such re-

quirements under consideration or proposed for the government approval.

ltemized assessment of environmental impact/s
Based on the results of the initial environmental evaluation, itemized assessment of envi-
ronmental impacl/s with their magnitudes shall be carried out for those identified impact

items.

Preparation of recommendations and proposed countermeasures
For those identified impact item/s, recommendations and proposed ccuntermeasures to

mitigate environmental impact/s shall be prepared.

Preparation of EYA Report

The EIA Report shall be prepared covering the above mentioned scope of work. Supporting

data and information, reference materials shall be attached to the EIA Report.

SCHEDULE OF EIA STUDY

The EIA Study shal! be completed within three (3} weeks upon signing and approval of the Contract.
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15.4.4 EIA Study Report

Environmental Impact Assessment of the Project

“Rehabilitation and énlgrger_rgenr bt sewage system of Tirana, the cap tal of the

Republic of Albania and their freatment*

This Envnronmental Impact Assessment aims at the identification of the possible
environmental effects, which will be created especially as a result of a construction of the

treatment plant. It will also give recommendations on possible measures which may reduce the
negative effects with minimal investments,

This Environmental Impact Assessment is not a final one, as it will be completed during the
development and implementation of the project, making possible it’s improvement in the
appropriate time, and also the efficient use of available natural and financial resources.

The project presented by JICA is in compliance with the new environmental policy, which is
solving one of the most important problems of Tirana “Management and disposal of sewage.”

It has two main directions:

1- The 1mprovement of public sanitation and the environmental situation of Tirana almmg at
. the improvement of public health.

2 - Improvement of the quality of Tirana river and Lana through the improvement of the
discharges of polluted waters, according to existing standards.

The first part of the project deals with the improvement and the rehabilitation of the entire

system of sewerage aiming at the improvement of the very hard environmental situation of
Tirana.

During the last five years the population of Tirana is doubled without regarding changes of
infrastructure, which has been deteriorated and this has had a direct influence on the quah(y and
standard of living.

It is worth to mention that the situation in Tirana has been aggravated also as a result of :

1 - The extreme overuse of the existed system of sewage pipelines WhICh have been
constructed since the 60s with a 20 years perspective life.

2 - The absence of the system of sewage pipelines for the 1/4 of the city which discharge their
sewage irito Tirana and Lana river.

3 - The construction of new bu;ldlng area without any sewage pipelines.

4 - Most of the natural hydrographic network including partially Lana and other collectors, are
overflowed during the periods of rains.

15.4.4-1



In this situation, there is a drastic negatwe effect on the public sanitation, which influences
directly the spread of infections epidemics. These epidemics have not been that rare for Tirana,

especially during hot weather.  As result of overused pipelines there are about 20,000
interceptions of sewage waters with those of drmkmg waters. This is a very dangerous
situation to the human health. This grave situation is reinforced, because of the insufficiency of
drmkmg waler supplles

Unreasonable dlscharges of sewage into Tirana and Lana river have damaged not only the
environment where they are discharged, but also have influenced the quality of underground
waters, which are also a source of drinking water for Tirana during the hot weather.

To imprévc this situation the project aims at this general strategy: “To stop the aggravation of
the situation, and improve it” by giving priority the improvement of human health.

This project sobves in a proper way the very grave problem of the Systeni of pipelines in Tirana,
which are very old and overused or which do not exist at all in many parts of the city.

It is important to put the emphasns on the fact lhat this prolect must take into cons1deratlon the
unexpected growing of different human activities, such as food plants, furnaces of some
colored metals, Cu, Pb, treatment teather factories, pnntmg offices, elc which are discharged
into the system of sewage pipeline or into the Tirana river.

It must also be taken into consideration the fact that many bars, restaurants and kiosks along
Lana discharge their waste water into Lana and may have a very undesirable effects on the
quality of it’s waters.

The second part of the project presents the treatment plant of waste waters, the technology

which will be used, the quantity and quality of internal and enter waters and the treatment of its
sludge ‘

This trcatment plant is foreseen to be built in the northwest direction of Tirana in a distance of
10 km from it, near the Berxull village.

The foreseen site of 58 ha is located in that point where are joined Tirana river and Lana.

~These are its eastern, northern and western limits. In the south there is an agricultural land,
There is not any high hill around. '

“The land of the place where the plant is to be constructed is an agricultural one of a good quality
wilh about 20 houses and some orchards. There are some other houses about 150 - 200 m away
from this place and all around exist a good quality land.

In thns place there is an annual average ramfall of about 1,300 mm, whlch varies wﬁh the
seasons. There are about 120 rainy days in a year and the temperatures are laid from 8.8 to

38.4 “C in summer days. These are optimal differences for the foreseen technology.

During some years it has been studied that the wind direction is firom northwest to southeast
with an average speed of 1.5 m per second.
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The sclected area has a subclay and clay layer of around 14 m depth and this is an acceptable
stratum for the selected technology After that there is a stratum of gravel, of about 15 m and
after that a clay stratum again. Because of the geological construction this area is a part of the
greatest aquifer of the country, Tirana - Ishem - Fushe - Kuqe and most powerful supplier of
water of the central part of the Albania. In this point of view, the settlement of the ptant in such
area is a very delicate issue.

Regarding the transportation during the construction of the plant, there is not any difficulty as
there exist two different directions to the object. The first is from Tirana - Durres road to bridge
of Limuth and the second is on side of Kamza passing through Laknas Comune.

The selection of technology

The sewage {reatment plant is pla‘hned to treat about 105,060 m® of waters per day staning from
2010, serving in this way to a population of about 525,290 inhabitants, of a area of 1,809.6 ha.

The quality of waters is foreseen of 200 mg 1 BOD, 200 mg/l SS. We can sce from these
parameters that these are waters of low strength {soft waters).

The post treated waters will have a BOD of 25 mg/l, a SS of 35 mg/l. These are slandards of
European Union, so entirely acceptable from us.

The selection of technology flowsheet of this sewage treatment plant is based on some
comparative techno-economic calculations, which take into consideration some factors:

1 - The existence of proper places for the treatment plant.

2 - The possibility to ensure the zoﬁes of health protection.

3. The énsurahce of the requested quality of waters according to the approved standards.

4 - The relief. | |

5 . The distance from the dischafging points of treated waters.

6 - The quantity of sludge, which will be discharged from the treatment planﬁ.

7- The possibiiitsv of dispésa! or tréatment of sludge.

8 - The ensurance of qualified workers.

This .way of | Seleéiing techndlbgiéal ﬂowshecf on the bases of comparison with some other
flowsheets, taking into consideration some factors as surface area of the plani, electricity, the
efficiency of the sewage treatment, the equipment, maintenance, ele,, is a good one, but f think

it is to be completed with the migration of habitants of this zone.

[ agree with the selected flowsheet of aerated lagoon for these reasons :
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The acrated lagoon as an interception of activated sludge and stabilization 'pond have some
features: '

1 - They require a larger surface than activated sludge, but smaller than stabilization pond.
2 - Their demand for electricity is smaller than that of activated studge.

3 - These treatment plants have minimal demand regarding work and supervision and there is
no need for a continuos operation from operators.

4 - The capital investments are lower, especially when are used approximate means,
5 - The draft reduction of BOD and SS from these lagoons is about 90 % and it is good enough.
6 - There is a very little influence from different fluxes of raw materials.

7 - The quality of discharged waters is a good one and there is no problem for sludge as the
continuos and content mixing ensure a normal photosynthesis.

8 - The quantity of accumulated social substances is low.

Taking into consideration everything mentioned above, the actual conditions and the economic
potential of our country, as well as the existence of industrial plants without treatment of their
wasle walers, | agree with the selected technology from JICA.

The treatment of sewage includes large volumes of sludge in a semiliguid condition and there is
an important problem to take them away. This is an environmental problem, too.

[t must be absolutely required that these sludge must not reach even in small quantities the

place of discharge of treated waters, as this will have a very dangerous effect on hydraulic
Tesources.

At the same time, the treated sludge must not be discharged into hydraulic resources as they

cause undesirable problems, especially for the pollution of its bed and problems regarding the
pass of the light.

The treatment of sludge varies according to quantity and local conditions and their treatment
must be done when its use is not in accordance with sanitary rules. So this problem is to be
discussed during the final phase of the project.

Tn this case it is suggested a sun dry method with sedimentation basin, which make poésible to
reduce the humidity to 50 %.

[n conclusion, I suggest the presentation of some data regarding the composition of this studge
as | consider it an important problem with a direct effect on the environment.
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The (iuéntity of sludge gencrated from the first stage of the treatment must be sent to the
disposal site of urban solid waste, or must be put underground in a place where it must be
controlled by the competent authorities.

Conclusions

I have these objections regarding the selected technotogy and the selected site where the
treatment plant will be constructed:

1 - The recommended site for the construction of the treatment plant, being near two superficial
resources presents a potential risk for their pollution in the case of any breakdown or in the case
of any non-compliance with technologic parameters during the treatment of waters as well as
during treatment of sludge,

‘The existence of only one point of discharge with great quantities of polluted substances is a
risk as it makes difficult the process of self cleaning of the river waters being in the same time a
polluting source for surface and underground waters as well as for the public health.

The settlement of the water treatment plant on a very important aquifer presents a risk, because
of the unexpected infiltration.

2 - The distance from the polluted water freatment plant to the gathering basin of sludge,
being---- km will create problems regardmg the maintenance and a greater probability of
different breakdowns.

It would also be difficult to find proper specialists for this freatment plant.
3 - I think that the selection of the technology based on the actual situation of our country, the |
quantity of waters to be treated, the efficiency of treatment of about 90 % including the
treatment of sludge is very acceptable taking into consideration the initial lower cost, as well.
But apart from that | have some objections regarding the selected technology:

3.1 - The considerable surface area of about 58 ha, being in a residential area with a good
agricultural land will need a compensation to the houses, tand and orchards, which means a

large amount of money.

3.2 - The gréat surface occupied will create pollution problems, because of bad smells and
insects, all the inhabitants should be taken away less than 400 m from the treatment plant.

The selection of this technology for the treatment of sludge presents some negative aspects
regarding the pollution of the environment. These may be:

1 - The studge out from the treatment plant contain great quantities of inorganic and organic

substances as well as pathogens. So being exposed to a great surface they present a risk on
the environment,
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2~ This technology needs a long time for their dehydration increasing also the possibilities for
breakdowns in these basins.

3 - It needs new basins after the filling of the existed ones.

4 - "Their fina} disposal is a difficult problem, especially in the conditions of privatization of the
land and the possibilities of the farmers to use i,

Some considerations to be taken into account during the final compilation of
the project for reducing the impact on the enviranment. |

Durmg the ﬁnal comp:latmn of the project the methodology for detenmnahon of the quahty of
polluted waters, which will be treated would be presented. It must also be taken into
consideration the waste waters of small industries inside the treated zone, especially in the
upper flowing of Tirana river and Lana. |

Measures are to be defmed regardmg the ireatment of dlschargmgs in Lana, There are about
400 bars, restaurants and kiosks along Lana that discharge their waste waters directly into it.
The owners of these must be obliged fo pay the municipality for the inclusion of their
dischargings into the main system of sewage pipeline,

Taking into consideration the time when the treatment plant may be built, 1 think that the
calculations must be done over a period of 20 years regarding the i 1ncreasmg of the popuianon

We should try to get another better place for constructlng of the treatment plant taking info
account those factors :

1 - It must be a less populated zone and a land with a lower quality to avoid the social -

economic problems that may be created, reducing in the same time the construction cost of
plant.

2 - It must be further away regarding the dlschargmg place as well as the under- -ground aqulfer
as it is today., :

3 - There are some miligation measures to be taken as well as some calculations to be done for
the displacement of the houses, which are nearer {han 400 m from the treatment plant.

4 - Depending on the category of the object, according to the urban standards it milst be fixed a
sanitary protection belt, which I think to be 400 m taking into account also the wind rose.

This is made according to the standards of city planning foreseen in the corresponding Law
of Nr. 7693 date 6.4.1993.

- The basins must be saved from different brcakdowns and mﬁlttauon into underground
waters. For that reason must be carry out some other sinking by hydrogeology sector.

6 - There are to be takcn some safety measures as s the settlement of a punﬁcahon system in case
of any potential breakdown.
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7 - There are to be taken measures for making of a green protection belt with appropriate trees
to reduce the negative effect of bad smells, which come out from the treatment plant.

8 - 1t is to foresee the qualification of the ‘pérsonnel that will work in this plant as it is the first
of that kind in our country.

Some spec:‘dl con diriggzs and standards.

All the wastes, such as sludge, sand, waste waters coming from the cleaning of equipment and
pipelines must not be disposed out of the zone of the plant with the permission of
corresponding authorities, responsible for this problem.

A detailed planification is to be done about the unexpected events, regarding the dischargings,
which must be attended seriously durmg all the time in order to prevent the accidents and to
reduce its effects on the environment. This must be controlled continuously for 24 hours the
quality of treated waters.

Also the addition of nutrient substances and other harmful substances of the treatment plant
must be controlled in order to reduce their potential passing into untreated waters.

The improvement of monitoring

In order to help the good operation of the first treatment plant of sewage in our country as well
as to improve local and state monitoring, we are giving some suggestions:

1 - To enlarge gradually the system of information regarding the environment, especially
polluted waters, in accordance to the priorities and actual possibilitics.

2 - To widespread the monitoring network and to increase the liability of the data. To
substitute the expensive methods of registration and measuring with others less expensive,

3 - To oblige private and state enterprises to make monitoring in points appointed by local
authorities. :

4 - To strengthen the national monitoring system, in order to determine the actual pollution
inside Albanta. To reach this it is to coordinate the work of scientific institution, in
appliance with the Government decision on monitoring.

5- A central laboratory near the CEP, should be built to analyze all the samples sent bj."
regional environmental agencies as well as their interpretation regarding the environmental
impact assessment. This must be the most qualified center regarding the environmental
issues.

The legal framework

Despite of the existed legal framework regarding the environmental problems such as the Law
Nr. 7664 date 21.1.1993 “On Environmental Protection,” it needs some additions, which will
present the gained experience during these next years,
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At first should be applicd the law on available standards of dischargings on environment.

Some rﬁgulaﬁons regarding the dischargings and their continuously control they need to be |

compiled. This must be organized for different objects.
Thc mumc:pahty must take a decrsxon with whichiil obhges with taxes or fees all the owners of

objects to solve their problems of dischargings. This is the case of bars, restaurants and kiosks

along Lana or another small industrial object. A regulation for the protection of Lana from
different poltution should be compiled. '

We think lhai it is the time for the new industrial objects to apply the principles “Polluter pays.”

Aiso for the large objects wh;ch may have a strong impact on the environment it Should be
drawn the attention of the publlc

The lnslitute of Urban Plannmg should complle regulahons and normatwe acts for construction
of houses and other social buildings in the areas without plpclmes and cspecnally without

SCWEIS,

Tirana, February 1997 Chairman of Working Group

Pandeli TOPALLI
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SUPPLEMENTAL REMARKS
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REPUBLIC OF ALBANIA
MINISTRY OF PUBLICC WORKS AND TRANSPORT

TO: NJS Consultants,

KA: Keaji HORI

Fux: 00 81 3 3432 8907

FROM : General Divectorate of Water Supply 20d Scewerspe
Fahri Maha,
Fax: 00 35542271 48

Ref : Siudy oa Sewerage System in Mctropalitan Tirana

Subject : Coments/ Queries on the study design proposals

Ncar Ms. HORJ,

We have reviewed and analised the Tirana Feasibility Sludy on Sewerage System, and oonSIdcnng the
work donc we comment as {oflow.

The primary purposes of the sewerige project e fur Lhie prolection of the environ henl and the public
health of citizcns within and downsiream of Tirana by the interceplion of unbreatod sewiage, which

presontly Dows into the Lana and irena mivers, and conveying it to a sewage weatment plant for
treatient and safc disposal.

Howcver, Lhe following items require further explanation / clarification :-

1.

Ne sewer intevcoplor on North side of Tirana river,

Thic ity of Tirana continues to expand on the North side of the river Tirans, but in the repont there
is no mention of any sewer intcrecptor on that side of the river. As a result untreated sewage will
contiruc to flow into the river from the area from Babrruja through Bathorc 10 Kamza.

Industrial cfflucnts

There is litde mention of industries, their location or industrial ¢Mucnts that way eater the
sewerage system, Arc there any industries that may produce hazardous liquid wusics which could
affect the sewage teatment process, Do indusirics have viMluent pre-Lreatment planss prior to
dischargc to the public scwer?

Pipc materisly mud spegifications

‘There has been no mention of the scwer pipe designs presenty used which do not conform to
common intormational standards. Consideration might be given lo the dovelopment of local pipe
manufaciures W produce pipes with improved jointing details.

Chlorine disinfection of treated sewage cfflucnt

‘The use of chlonng to disinfcct scwage effluent can lead to the formation of chilorophenols and
other chlorine related chemicals which can be toxic and detrimental o river ccology. The G
relention within the sewerage system and (reutmicnt works lagoon process should be sufficicnt to
destroy most pathogens. If the water down streamn is not uscd immediately for recreational uses,
(e nse of vilerine for disinfection is debatable.

Sewage treatment plant sjudge dning. removal and disposal

Theye is little said regarding the production, drying. removal and disposal of the sludge that will
accumulale in the lagoons. How often s it expectcd that ¢ach lagoon would be out of operation for
de-shudging. Is there the option of sciling the stabilised sludge as a soil conditioner 10 farmers and
horticulturists,

1
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6. ‘I'he provision of LANA river for the futurc. Considering the rehabilitation of sewerage network,
and the fact that effluents collected by main interceptor wiil charge directly on the Scwerage
Teeatment Plant, the flow on the river will be reduced and this will cause problems for seif

cleannlng of rivet, so we will have blg environmental problems in the fiure, It is betier 1o have
Your oplmon on this matrer,

Hearing from yout soon,

Repards )
lees
Fahri Maho

. I
"..

Tirana, on 25/ 02/ 1998,
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NJS Consultants

NIPPON JOGESUIDO SEKKEL €O, LTD, ‘ TEL:(81) 3-3432-8875
INTERNATIONAL DIVISION FAX:(81) 3-3432-8507
1915 KAIGAN MINATOXU, TOK YO 108 JAPAN

' FAX COVER SHEET

- TO: MOPWT WS&SS FROM: | KenjiHORI
_ Attenfion | M. Fahii MAHO . Date 4 March, 1998
Fax No. | 355-42-27148 Pages: 1of4

Reference : Study on Sewerage System in Métrapolftan Tirana by JICA

Subject : Information on Qur Future Course of Maedification fortheF malReport

Dear Mr, Maho,
We received your FAX with thanks.

As aresult of co'nsult'ing with the Advisory Committee and JICA, we would like to inform
you of our future course of modification for the Final Report as follows:

1. No sewer interceptor on north side of Tirana River
It is our understandmg that this area was determined, by mutual agreement between
MOPWT and the Study Team, to be considered under another sewerage system in the
future.

(Refer to Page 2-34 to 2-44 of the Draft Final Main Report, M/M dated 9 August 1996
and the supplemental technical document dated 2 September 1996)

2. Industrial effluents

We will provide supplemental information to be contained in the Appendix of Final
Report.

3. Pipe materials and specifications |
We are ready to send some catalogs and/or documents to you via DHL.
In addition, please note that the inquiries given to us pertaining to structural design,
manufacturing methods and testing methods are not included in our Scope of Work.



4. Chlorine disinfection of treated sewage effluent

We have attached a reply to your comments/questions for your reference.
We hope that you will understand our position on these issues.

In Japan, chlorine related chemicals in drinking water have become a big issue.
However, replacing the chlorine disinfeétion for both water supply and sewerage
systemn cannot be considered, since the risk of wéter-relatf;d diseases is considerably
high compared to the risk of developing cancer via chlorine disinfection.

~ In addition, the chlorine concentration in drinking water is ten times higher than that of
sewage, and the possibility of .drinkiﬁg treated sewage directly is negligible.

Therefore, chlorine disinfection is still used for sewerage systems, not only in Japan,
but in other developed countries.

The alternative methods of chlorination (for your information) are as follows:

a. Maturation pond

The method is economical and there is no necessity of daily operation and maintenance.
The only disadvantage is that the method requires a large area (approx. 35ha).

b. De-chlorinization equipment o . _ _
De-chlorinization can be achieved using sulfur dioxide (SO;) or activated carbon.
The system entails high costs (constru;:tion and O&M) and advanced-technology.

c. Other disinfection systems, such as the ultra violet ray method and the ozone method
These methods cannot be recommended for the sewerage system in Tirana, due to their

significant disadvantages of high costs (construction and O&M) and the necessity of
advanced technology.

"In conclusion, it is recommended that the chlorine disinfection system is operated

minimally with a monitoring system; however, the facility should be provided to deal
with contigencies.



5. Sewage treatment plant sludge drying, removal and disposal

We will provide supplemental information to be contained in the Appendix of Fma!
Report.

6. Flow reducing problem of the Lana river ,
We have attached a reply to your comments/questions for your reference.
We hope that you will understand our position on these issues.

Assuming that sewage flow is excluded from the river flow, the estimated BOD
concentration at the central point of Tirana City is 20mg/L: This is not a satisfactory
level, but this is exceedingly better than the unimproved condition (122mg/L.).
Therefore, the development of the sewerage system cannot be demed as a first step to
improve the present status of the Lana River

In Japan, we have experienced a tremendous imprbvement in the aciuatic environment
for almost a quarter-century, After completion of the sewerage system, the polluted
river flow with fou! odor became clear with abundant aquatic fauna and flora; also, the
usability of the rivers increased over time. |

Moreover, the highest priority should be _givén to improving public health, and thus
aquatic environmental improvement should be considered in the second step.

In recognition that the daily maintenance of the river is a requisite regardless of the
sewerage system, the establishment of a cooperative/communicative system between

administrator of the river and the citizens for the dredging or c!eanmg of the river is
recornmendable. ' ' o

In short, an aggressive action and/or stance on the past of the citizens to maintain the
river is strongly desirable; however, the existing conditions are not preferable due to
the disposal of wastes and soil, '

In conclusion, the existing detrimental conditions should be resolved apart from any
discussion on the influence of sewerage project. '

For your information, the introduction of a treatment facility for river water (contact
aeration process with open channel) is worth studying as a second siep of the Lana



River improvement. We are ready to send some catalogs and/or photographs of this @
kind of facility to you via DHL. ' |

If you have further questions/comments, please send us a reply by FAX.

Your kind attention on this FAX will be highly appreciated.

Regards

Kenji KORI



SUPPLEMENTAL REMARK No,1

INDUSTRIAL EFFLUENTS

1. The Impact of Industrial Effluents on the Sewerage System

In most of countries wherein public sewerage systems are being opcrated, there are particular
legislative set-ups associated with the technical standards and appropriate technologics for
handling wastewater with high pollution loads as well as toxic/hazardous substances.

These arrangements are enforced not only to protect sewerage systems from anticipated dam-
age causcd by such wastewater, but also to prevent secondary environmental pollution caused

by effluent and excess sludge discharged from the sewage treatment plants.

Damage and/or hazards to sewerage systems may be classified into the following categories;

- Corrosion of concrete pipes and structures by highly acidic wastewater,

- Deterioration of biclogical treatment processes by the extreme biochemical éharacterislics
of wastewater, including high organic pollution loads,

- Biological concentration of toxic/hazardous substances in microorganisms and sewcrage

shudge.

In this subsection, pretrcatment facilities to remove such excessive pollutants at factories and
establishments will be discussed, mainly fooking into the major types of industrics and com- -
mercial establishments. '

Recommendations on pertinent the legislative arrangements will also be prepared to regulate

prospective pollution sources,
2. Major Types of Pollution Sources
The following types of industrics are anticipated for the major types of pollution sources:
- Textile dyeing,
- Chemical products manufacturing,

- Food processing, and
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- Fanning.

Other major sources of high pollution load are:
- Slaughterhouses,

- Large scale restaurants, and

- Plating factorics.

Legislative Arrangements

At present, there are no particular regulations or wastewater quality standards regarding in-

dustrial wastewater in terms of the operation of sewerage service in Albania.

In the absence of such regulations, the MOPWT does not posses any authority, either to pre-

vent toxic/hazardous industrial wastewater from being discharged into sewerage systems, nor

to regulate the acceptable strength of wastewater for sewerage systems.

The following table presents the Japanese regulations for industrial wastewater allowed to be
discharged in the sewer network as prescribed in the Sewerage Act Enforcement Ordinance.

Table 1.1 Japanese Regulation on Industrial Wastewater Quahty
to Discharge into the Sewer Network ‘
items Altowable Limit
1. Temperature 45°C
2.pH ) T 5-9
3.B0D 600 mg/l.
4. Suspended Solids - 600 mg/L ]
5. lodine Consumption o h 220 mg/L
"6, Normal Hexane Extracts - Mineral 0il 5 mg/l
i | _Fatyoit - 30 me/L
7.T-N 240 mg/L
8. T-P B - 32 mg/L
9 Phnots T smgll
iidw(fopper and ils Compomildksw o 3m/L -
11. Zincand its Compounds | 5 mg/L B
12 Tron and its Compounds (solubley 10m/L -
13, Manganesc and its Compounds (soluble) N 10 mg/L
14. Chromium and its Compounds S 2 mg/L
15. Fluorin and its Compounds N ISmg/l.




. _ Items Allowable Limit
16. Cadmium and its Compounds Olmgl
17. Cyanic Compounds i o 1mg
18. Organic Pil;sphoric Compounds ) Tl vlmnTg‘l_'l?” S
19. Lead and its Compounds 0.1 mg/L.
20. Hexavalent Chromium Compounds 0.5 mg/L
21. Arsenic and its Compounds 0.1 mg/L
22 ﬁ&cury, Alkyl Mercu}”g—r—and other Mercurial Compound;-“ S i'}_.(_}{)_S_i:h_gfl:ﬁv o
23. Alkyl Mercury | T NotDetected.
24, PCB o 0.003 mg/L
25. Trichloroethilene o T Toesmg
[ 26. Tetrachloroethilenc N  0.1mg/lL
27. Dichloromethane - 02mgl
28. Chlorine Tetraoxide | emmgr
29. 1.2-Dichloroethane 0.04 mg/L
30. 1.1-Dochlorocthylené - 02mg/l
31. Cis-1.2-Dichlorocthylene S o 04mgl.
32, 1.1)-Trichlorocthane 3 mg/L.
33. 1.1.2-Trichlorocthanc © 0.06mpl.
34. 1.3-Dichloropropane T o0 nTg/lT -
35, Thivram 0 06;n_él—L—" o
36, Simazine ) 0.03mgl.
37. Benthiocarb o 02mg/L
38 Benzene N 0.1mgh,
39. Selenium and its Compounds ” T0.Img/L

Typical Example of Pretreatment Method for Industrial Wastewater

There are various kinds of pretreatment methods corresponding to the characteristics of indus-

trial wastewater. The following table exhibits typical examples applicable to the refevant in-

dustrics.




Table 1,2

Typical Pretreatment Methods of Industrial Wistewater

Typeof | Wastewater Quality S 1:1:]0' Treatment
Industry . pPH BOD s oD TN TP apsiances Method
@G 1 e | @eh | @mgh) | (meh) | (mgn | Removed
. SASM
. . Chemical
Textile Dying 3~11] 10~350 | 20~250 300 25 10 Clasification
' 0il Separation

Chemical - - oo ~ _ - o Organic
Products 2~11 } 40~2000 | 70~600 -806~100 | 10~20 Solution

200,; : Soluble
Food Processing | 6~8 | 300~600 | 100~300 50~80 | 10~15 Protein

400 .
Oils
Recirculating
. — 500~ 400~ 100~ - ~ Cu :
Tanning 7 1_2 2000 3000 2000 250~350 | 10~20 Sulfide Aerahfm
Organic
62~ 800~ 1200~

Slaughter House 25 2000 1600 —
Large-scale - . —~ _ - _ L
Restaurant 10~%0G0 | 20~800 Segregation
Matting Factory | 1~2 - 30~150 | 10~200 - - Electrolysis
Note: - indicates no data available; others are standard values
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SUPPLEMENTAL REMARK No.2

CHLORINE DISINFECTION OF TREATED SEWAGE

General

In some developed countries, chloring related chemicals in drinking water have become a big
issue. However, replacing the chlorine disinfection for both water supply and sewerage sys-
tem cannot be considered, since the risk of water-related diseases is considerably high com-

pared to the risk of developing cancer via chlorine disinfection.

In addition, the chlorine concentration in drinking water is ten times higher than that of sewage,

- and the possibitity of drinking treated sewage directly is negligible.

Therefore, chlorine disinfection is still used for sewerage systems, not only in Japan, but in

other developed countries.
Alternative Methods of Disinfection
The alternatives against chlorination are as follows;

a. Maturation pond
The method is economical and there is no necessity of daily operation and hm_intenhnce. ’

The only disadvantage is that the method requires a large area (approx. 35ha).

b. Dechlorination equipment
Dechlorination can be achieved using sulfur dioxide (S0,) or activated carbon.

The system entails high costs (construction and O&M) and advanced-technology.

¢. Other disinfection systems, such as the ultra viotet ray method and the ozone method
These methods cannot be recommended for the sewerage system in Tirana, dug to their signifi-
cant disadvantages of high costs (construction and O&M) and the necessity of advanced tech-
nology.



-3

Conclusion

It is recommended that the chlorine disinfection system is operated minimally with a monitoring

system; however, the facility shoutd be provided to deal with contingencies.

5-6
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SUPPLEMENTAL REMARK No.3

1.1

1.2

®

DISPOSAL AND REUSE OF SLUDGE

Estimated Sludge Volume

Design condition

The basic information concerning sludge generation volumes is as follows:
Daily average sewage flow:  Q = 106,000 m’/day

Influent water guality (§S): $S; = 200 mg/L

Effiuent water quality (SS): S$S.=35mg/L

| Assuming that 70 percent of the total solids discharged to the partial mixing acrated lagoon are

volatile. In this estimation, accumulated sludge in cach ccll will be removed every 4 years;

thus, 6 cclls of total 24 cells in the partial mixing acrated lagoon should be cleaned every year.

Calculation

To estimate the mass of sludge that must be accumulated in the basin each year without an-
acrobic decomposition, the below formula was used.

Mass = (S§; - $8,) x Q/dseries = (200 - 35} x 106,000 x 365/4 = 1,595,963 kg/ycar/scrics

The Computation of the mass of volatile and fixed solids added per year, assuming that
VS$8=0.7 x 88, is betow. '_ | |

i. Volatile solids  (Mass)yss = 1,595,963 x 0.7 = 1,117,174 kg/year/serics

ii. Fixed solids = (Mass)ys = 1,595,963 - 1,117,174 = 478,789 ke/year/serics

To determing the amount of sludge that will accumulate at the end of 4 years, the procedure
was as follows: ‘
Assume that the maximum volatile solids reduction that will occur is equal to 75 percent
and that it will occur within 1 year. To simplify the problem, assume that the deposited
volatile suspended solids undergo a lincar decomposition.
(VSS), = ((1+0.25)/2 + 0.25 x {t-1}) x {Mass)yss
=(0.625 + 0.25 x (4-1)) x 1,117,174= 1,536,114 kg/scrics
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where  (VS8),: mass of volatile suspended sotids at the end of t year, kg
{: time, year

Total mass of solids accumutate at the end of 4 years.

88, = 1,536,114 + 478,789 x 4year = 3,451,270 kg/scnies = 3,451.3 ton/scrics/4years

Compute the sludge volume, assume the deposited solids will compact to an average value of
I5 percent and that the density of the accumulated solids is equal to 1.06.
Vi = 3,451.3 7 (1.06 x 0,15) = 21,706 m’/scries/4years

Accumulated sludge height at the end of 4 years.
Shudge volume in each cell is as follows:
Vean = 21,706 m* / 6cell = 3,618 m*/cell
. The cell configuration of the partial mixing acrated lagoon is as follows:
Bottom width: W1 =31.0m
Bottom length: Ll =60.0m .
Gradient of slope: 1:3
Assuming the accumutated studge height is 1.56 m, the capacity is computed as follows:
Surface width: W2=4036m
Surface length: L2=6936m
Capacity : WIxL +(Wi+W2) x (LI+L2) + W2 x L2) x W6
= {31.0x60.0+(31.0+40.36) x (60.0+69.36)+40.36x69.36) x 1.56/6
= 3,612m'fcell 5 Vaa

The accurnulated sludge will be dried following the completion of overflow or draining the su-
pematant liquor in each cell.  The dried sludge configuration is estimated as follows:

Moisture content of the dried sludge: 60 %

Density of the dried sludge: - 0.7

Vaiea = 3,451.3 /(0.7 x 0.40) = 12,326 m/serics/4year

1.3 Conclusion
»  The accumulated sludge is estimated at 3,450 ton with a volume of 21,700 m® per year.
¢ The dried sludge is estimated at 3,450 ton with a volume of 12,300 m? per year.

¢ The water depth of the partial mixing aerated lagoon (4 m) is decp ¢nough for the maxi-
mum accumulated sludge height (1.56 m).
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2.1

Reuse of Sludge from Sewage Treatment Piant
Possible areas for sludge reuse

(1) Sludge use in forestry

The use of sludge in foré’s_ted areas is subject considerations such as application rates, methed
of application, nitrogen requirements ete.

It is reccommended that annual sludge application rates to forests be limited to 200 t DS/ha to
prevent possible damage to tree root systems and to minimize the risk of water pollution by
runoff since forest land often has stecp Slopcs near water catchment areas.

The contamination of water supplics by nitrates can be prevented by limiting studge application
rates according to the nitrogen needs of the trees. A typica! application rate of 40 tha in a
single application every 5 years is quoted by the U.S. EPA.

- Acidic soifs, which may cause increase metal mobility is another area which should be investi-

gated in regards to this reuse option.

(2) Studge for turf production

Liquid, dewatered, dricd or composted sludge may be used in turf production.  If tiquid sludge
is to be used, it is recommended that it should be injected or plbughed into the soil prior to
planting. If dewartered or dried sludge is applied on the surface to establish turf, public ac-
cess should be limited for 3 months,

(3} Sludge usc in parks and public recreational arcas

Studge may bc used as a substitute for conventional inorganic fertilizer and as a soil condition-
er in the maintenance of parkland vegetation - lawns, trees and shrubs, golf courses, sports
fields etc., or in the rectamation of land for park establishment.

Surface applicaiion of liquid sludge is not recommendéd (except for land reclamation priof to
park establishment) to reduce odors, to avoid sludge sticking io the surface of turf, particularly
close cut, veit maintained turf such as golf courses, and to lessen public coneerns relating to the
use of shudge in public arcas, |
Dewatered or air dried sludge may be used but it is recommended that it should be cvénly
mixed with sand or soil and applied in thin layers and the studge/soil mixture covered over by a
minimum 30 mm thick layer of topsoil. Public access should be restricted until a vegetative
cover is established.

Where sludge is to be used on sports ficlds where contact sports are played, it is recommended
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2.2

that cither the soil cover is increased to 125 mm or that heat dried sludge is used or that a
minimum 3 month period is allowed before contact sports are played.

(4) Sludgc use on highways, construction site landscaping

The construction of highways, shopping mﬂls, large bui!dings etc. can create large arcas of
marginal, eroded or generally poor quality soil. quuid, dewatered, dried or composted studge
may be used in landscaping these areas by mixing in with the soil prior to planting to provide a

soil environment suitable for vegetative grom"th.

Sludge reuse in agriculture

Agricultural fand is defined here as land used for planting food crops, for direct or indirect hu-
man consumplion or for animal feed intended for for human cénsumption. It includes land

used as pastures for animal grazing.

(1} Application methods

The spreading of studge prior to crop planting is recommended because of the problem of ad-
herence of sludge to plant surface if it 1s applied during growth. This is also a problem for
pasture land, where sludge may adhere to grass and be ingested directly by grazing animals.
Siudgé should not be applied during excessively wet weather conditions to prevent hydraulic

overloading of the soil which may lead to excessive runoff from the site.

(2) Apptication rates

“The application rate to crops is dependent on several factors including crop type, soil charac-

teristics, site location, yield requirements, available nitrogen in the soil and contaminant levels
in the soil and sludge. The relationship between the Annual Pollutant Loading Rate (APLR)
and the Annual Whole Sludge Application Rate (AWSAR) is given by the equation:
APLR = C x 0.001 x AWSAR y |
Where APLR = Annual Pollutant Loading Rate (kg/ha/year)
C = Pollutant concentration in sewage sludge (mg/kg DS)
AWSAR = Annual Whole Sludge Application Rate (tontha/year)

The Table below outlines a method for approximating annual application rates based on the

heavy metal content of any given studge.
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(Unit: mg/kg DRY WEIGHT)

AWSAR | Stha | 10t/ha | 20t/ha | 30t/ha | 40tha | 50 tha
Cadmium 50 25 12.5 8.3 6.3 5
Chromium 3000 1500 750 500 375 " 300
Copper 4000 2000 1000 667 500 400
Mercury 120 60 | 30 20 15 12
Manganese 2000 1000 se0| - 333 250 200
Nickel 800 400 200 133 100 30
Lead 3000 1500 750 500 375 300
Selenium 1000 500 250 167 125 100
Zinc 10000 5000 2500 1667 1250 1000

Note: Limiting value of AWSAR suggested by US EPA.

(ﬁ) Cropé . ‘
Food crops whose harvested parts are abbve ground and touch the sludge or soil-slidge mix-
ture should not be grown for 6 months after application.

Food crops whose harvested parts are above ground and do not touch the studge may be grown
at any time but any dropped fruit should not be harvested for human consumption. |

" Food crbj)é whose harvested parts are below the surface should not be grown for 4 ycars after

tand application, or 6 months if it can be demonstrated at that time that there are no viable hel-
minth eggs in the soil. o
Feed crops (for anima} consumption} grown on land to which sludge has been applied should
not be harvested for l. month after application, This period of exposure to environmental con-
ditions before harvesting allows wind action and rainfall to reduce the amount of sludge adher-
ing to crops and to further attenuate pathogens. ‘
Tobacco should not be grown on land receiving sludge because of excessive cadmium accu-

mulation by this crop and the potential for increased exposure to cadmiun in cigarette smoke.

(4) Fann htanagcment

Pigs and poultry should be excluded from any pastures to which sludge has been added.

Where sludge is applied to pastures for grazing animals, it is recommended that the studge be
injected or ploughed in and a minimum ¢ week no-grazing period shoutd be observed.
Livestock should not be grazed on excessively short pastures nor during muddy conditions to

prevent ingestion of large amounts of sludge amended soil.
(5) Soil

Soil pH should be 6.5 or greater at the time of sludge application. Depending on circum-

stances, acid soil will probably require working to lower soil metal limits because of increased
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metal mobility and hence potential toxicity.

The concentration ot‘ hcavy metals, plant avaxlable nitrogen and phosphorus and pcstwldes in
the soil should be measured before sludge is applied to agncultural lang. If contamination
with on¢ of the metals contained in following table is found then the concentration of these

must be considered in determining the pér_missible metal loading.

(6) Sludge sampling and analysis

Sludge should be sampled afier proocssmg, but before delivery to the user i.e. it should be rep-
rescntative of the sludge delivered to the user. Sludge analysis should be carried out at least
every 12 months, Where changes occur in the characteristics of the wastewater beihg treated
or if there is a change in the treatment process being used, then the frequency of analysis should
be increased. ~Sludge should be anatyzed for the polfutants listed in following table.

(7) Metal pollutants | | |

Studge for use in a‘gricul.tu:e or in sludge (or sludge products) which is commercially mar-
keiedfrclailed as ponhzg mix t_:ir fertiliier ete. sh;)uld meet the following criteria for métal con-
centrations and loading rates contained in below table. |

Poltutant - Cmax Max. APLR Max. CLR
{mg/kgDS) (kg/ha) {kg/ha)
Cadmium 3-20 0.25 25
Chromium 500 15 73
Copper 1200 20 100
Mercury 10 0.6 3
Manganese 500 10 50
Nickel 100 4 20
Lead 500 15 75
Selenium 25 5 25
Zinc 1800 50 250

Note: Cmax means maxim metal concentrations in studge or studge products.
APLR means maximum annual loading of metals in sludge or sludge products.

CLR means maximum cumulative loading of metals in sludge or sludge products.
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Comments on Sludge Reuse System

Treatment’disposal of the studge that is generated constant and permanent, asa consequence of

sewage treatment, is a significant challenge for the sewerage system,

It is considered that reuse of the shidge is a radical problem-solving method in relation to the
above mentioned challenge.

Through the reusc of treated sludge, the prevention of excessive loads going to waste-disposal
dumping site, the recovery of worthy resources in the form of fertilizer and the sale of various
sludge by products.

It is cbvious that the recycling of sludge is an ideal system to mitigate environmental impacts

as well as to contribute to building an economical sewerage and agricultural system.

Sludge reuse for agriculture land is regarded as an oplimuni solution among a multitude of
shudge reuse methods due to its superiority in terms of stability, permancnce and possible de-

mand.

Future measures to be conducted related to the agricultural utitization of sludge are as follows:

1) To clarify the agricultural land and the demanded amount of the sludge in reference to the
Annual Whole Sludge Application Ratc (AWSAR), it is shown in “3.2 Sludge reuse in ag-
riculture™. '

2) To establish a mOnjtoring system for industrial wastewater and to develop a system for su-
pervisory functions and a@mplishmcnt of adequate mecasures as the metal concentrations

of the sludge is a crucial factor for agriculturatl reuse.

| 3) Tostudy the countermeasures in case of the demands fall short of sludge products, such as

the storage the dried sludge and tandfill into existing solid waste dumping sites.
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- SUPPLEMENTAL REMARK No.4

STUDY ON THE FLOW REDUCTION PROBLEM
OF THE LANA RIVER
1, Study basis
11 Basi§ features of the River

The Figure below illustrates the cross section of the Lana River at the Shetitorja Deshmont
bridge.

14.50

Fig. 4.1 Coross Section of the Lana River

At the bridge point, a gradient of the river bed is measured as 6/1,000.
(refer to Supparting report p.7.4.1-5, fig. 7.4.3 Long Section of Lana River, Point No. 31)

1.2 Water quality and water quantify

According to the results on the Project Evaluation (refer to Chapter 15 of the Main Repont,

_ clause 15.3.1 and Supporting Report p.15.4.1-16); future water quatity of the Lana River is
predicted in the below table.
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Table 4.1 Estimated water quality of the Lana River
{Unit: BOD mg/L)

Year Scenario | Scenario 2
Present 1996 122
Future 2001 20 87
2010 17 102

Likewise, the future water quantity of the Lana River is predicted shown in the table below.

{refer to Supporting Report p.15.4.1-16)

Table 4.2 Estimated water quantity of the Lana River

(Unit: m*fsec)

year Scenario 1 Scenario 2
Present 1996 0.287 .
Future 200t 0.187 | 0.480
2010 0.181 0517

Table 4.1 and 4.2 are estimated under the below conditions. .

e  Target point is the Shetitorja Deshmort bridge at the center of Tirana City.

s Scenario 1: after completion of the sewerage project '

¢  Scenario 2: in casc of no implementation of the sewerage project

+  Both the quality and quantity of the river’s flow are shown in the condition of mean low

water level during the dry season (refer to Supporting report p 154. l;l) .

In these tables, the former reveals the great deal of ¢fficacy of the sewerage project.

Assuming that sewage flow is excluded from the river flow, the cstimated BOD concentration
at the central point of Tirana City is 20 mg/L.  This is not a satisfactory icvr:l, but this is more
better than the unimproved condition (122 mg/L).

Therefore, the development of the sewerage systems cannot be denicd as a first stp to improve
the present status of the Lana River |

While, the implementation of the project seems to have little effect on the river flow status.

The problems are discussed continuously in following scction.
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2, Hydraulic consideration

21 Water depth and flow velocity

The hydraulic specifications of the Lana River are analyzed in the below table intends to clarify

the cffects of the project.  The calculation sheet is shown in Table 4.4.

Table 4,3 Estimated water depfh and flow velocity 7
| Unit: Water Depth (m) / Velocity (m/sec)

Year Scenario 1 - Scenario 2
Present - 1996 _ - 0.115/70.59
Future 2001 0.080/0.50 0.160/0.72
2010 4 ' 0.090/0.50 0.165/0.74
Present LW.L +0.115m
Future LW.L +0.090m

Fig. 4.2 Scenario 1 : with Implementation

Fufure L.W.L +0.160~ 0.165m

Present LW, L. +0.115m .

1.50

Fig. 4.3 Scenario 2 : without Implementation

As is evident in Table 4.3, there is no significant difference in scenario 1, however, the future

flow is estimated at almost }.3 times the condition in scenario 2.

s-16



Table 4.4 Water depth and flow velacity of the Lana River

n value of Mah.ﬁing‘s formula

n= 0.030
Gradient of the river bed I= 0.006
Water | Slope | Water | Wetted { Water | Radivs| Fow | Flow | Sinario | Sinario 2
_ Surface
Level | Length | Width [Perimeter| Arca Velocity| Quantityf
p 3 3 with without
0.050y 0.0833] 4.1333] 4.1667] 0.2033] 0.0488]  0.34] 6.0701 o
0.0%0{ 0.1500] 4.2400{ 43000} 0.3708] 0.0862] . 0.50[ 6.1869}in 2001,2010
0.100] 0.1667] 4.2667] 4.3333] 0.4133| 0.6954] . 0.54] 0.2228
0.115] 0.1917) 4.3067| 4.3833] 0.4776(.0,1090] - 0.59] 0.2813[Presemt Present
0.350] 0.2500] 4.4000] 4.5000| 0.6300} 0.1400]  ©0.70] 0.4385] .
0.160] 0.2667] 4.4267] 4.5333):0.6741] 0.148%  0.72| 0.4885 in200] -
0.165] 0.2750| 4,4400| 4.5500] 0.6963} 0.1530]  0.74] 05144] - _-_lin2010
0.200] 0.3333( 4.5333( 4.6666] 0.8533] 0.1829] . 0.83].0.7098] . ' ]
0.250] 04167} 4.6667] 4.8333| '1.0833} 0.2243] . 0.95]1.032%] L
0.300] 0.5000§ 4.8000| 5.0000] 1.3200f 0.2640] 1.06]: 1.4026 . -
0.350] 0.5833] 4.9333] 5,1666] 1.5633] 0.3026] -'1.16] 1.8193
0.400] 0.6666] 5.0666] 5.3333( 1.8133] 0.3400] . 1.26] 22808
0.450] 07500 3,2000] 5.4599] 2.0700]| 0.37¢4[ - 1.35] 2.786)
0.500] 0.8333] 5.3333] '5.6666] 2.3333] 04118 1.43] 3.3345 N
0.550] 0.9166] 5.4666] 5.8333| 2.5033] 0.4463| - 1.51] 3.9255
0.600] 1.0000] 5.6000; 5.9999| 2.8800] 0.4800] ° 1.58] 4.5587]. . .
0.650| 1.0833] 5.7333| 6.1666]| 3.1633] 0.5130] - 3.63] 52340
0.700] 1.1666] 5.8660] 6.3332] 3.4533] 0.5453] 1.72] 5.9511
0.750] 1.2500] 6.0000] 6.4999| 3.7500] 0.5769] 1.79| 6.7101
0800 1.3333] 6.1333] 6.6666| 4.0533] 0.6080] - 1.85] 725111 ]
0.850] 1.4166] 6.2666] 6.8332] 4.3633] 0.6385] = 1.91]'8.3541
0.900] 1.4959 6.3999| 6.9999| 4.6800] 0.6686] .1.97] 9.2392 .
0.950] 1.5833] 6.5333] 7.1665| 5.0033| 0.6581] - 2.03[10.1666[
1000} 1.6666] 6.6666( 7.3332] 5.3333| 0.72731 . 2.09|11.1366]  ~ ]
1.050} 1.7499] 6.7995] 7.4999] 5.6700| 0.7560]  2.14[12.1493|
1100} 1.8333] 6.9333] 7.6665] 6.0133] 0.7844] - 2207132081 | — ]
| 11507 1.9166] 7.0666] 7.8332| 6.3631] 0.8¥24] - 2.25]14.3043|
12007 1.9999} 7.1999] 7.9998] 6. 200} 0.8400]  2.30]15.4470]
1.250] 2.0833] 7.3333] 8.1665| 7.0333} 0.8674] . 2.35]16.6337
1.300) 2.1666| 7.4666] 8.3332| 7.4533] 0.8%44| 2.40]17.8646] o
1.350] 22499| 7.5999] 8.4998] 7.8299} 0.9212]  2.44{19.1401
1.460] 2.3332| 7.7337] 8.6663] 82133] 0.9477|  2.49]204606 -
1.450] 24166] 7.8666| 8.8331] 8.6033] 0.9740 2.54121.8244
1.300] 2.45993] 7.9999] 8.9998] 8.999%] 1.0000| 2.58{23.2379




2.2 Tractive power of the river's flow (self-cleaning velocity)

The tractive power of the river’s flow is given by the equation:

T = I¢ {A)
w'RiZte (B)
where, ©:  Traclive power of the river’s flow

te Cnt:cal tractive power for sediment transportanon
w: = prg
g Bulk density of water (= 1.0t/m?
g Gravitational acceleration (= 9.8 m/sec)
R:  Hydraulic radius (m)
Hydrautic gradient ( = 6/1000)

-

While, t ¢ is shown using critical friction velocity {u*c?) as follows:
te= p u¥c () . '

where, wcZ:  Critical friction velocity (mfséc) ; Table 4.5

Table 4.5 Critical friction velocity for soil particles

Grain diameter (cm) _ 0.2 0.3 0.4
u*e? (mfsec) . 3.73/100 4.97/100 - 5.69/100
Forrmula (B} can be 'conve_rted to below formula.
w R i Zpukd D)
g'Re i 2 wd (E)
R = utc’/g * 4 (F)
Table 4.6 Adoption for the Lana River
Grain diameter {cm} 0.2 0.3 0.4
R=u*c’/g " i 0.6344 0.8452 0.9677
Required water depth {m) 0.85 1.20 1.45
Required flow velocily {m/sec) 1.91 230 2.54

In any cases, the estimated flow velocities during the dry periods (See Table 4.4) are far from
the required flow velocitics for sediment transportation.

the flow velocity of the river will increase significantly and sediment will be transported.
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Recreational function of the river
The usability of the river is determined by the parameters water deplh, flow velocity and water
quality. '

The target levels of the above parameters are indicatod in Table 4.7 to 4.9.

Table 4.7 Relhtinnship between flow velocity and usage

Flow Velocity (m/sec) | Image of the flow Suitable usage

<0.1 A brooklet
0.2 _ Slow moving river Water’s edge play for children
0.3 Cétchi_ng small fish
0.4 1 -
0.5 | Swift stream Walking, swimming
0.6 Limitation of boating
0.7
08 Rapids Hard to stand for adult
0.9

> 1.0 Canoeing/Kayaking

. Table 4.8  Relationship between water depth and human mental condition

Water depth Flow velocity Human mental condition

03m Threatened fecling

0.5m More than 0.6 m/sec Oppressive feeting

0.7m More than 0.4 m/sec Strong oppressive feeling

Table 4,9 Target level of water quality

Usage Scenic Decoration Limited Human Contact | Carp can live
Odor Not unpleasant -do- -do-
Color Less than 40 deg. Less than 10 deg. Less than 40 deg,
E. Coli form | 1,000/100mL 50/100mL 1,000/100mL
PH 58t086 -do- - do - _ _
Turbidity Less than 10 deg. Less than 5 deg. Less than 10 deg.
BOD Less than 10mg/L Less than 3mg/L Less than 10mg/L
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Basic po!'icy to improve the degraded river condition

In Japan, there has been a tremendous improvement in the aquatic environment for almost a

quartercentury.  After the completion of scwerage systems, polluted rivers that had flowed

‘with foul smelling waters became clear with abundant aquatic fauna _and flora. Correspond—

ingly, the usability of the rivers increased over time,

The highest priority should be given to improving public health, and thus aquatic environmental

improvement should be considered as a sccond step.

In rcéognition that the daily maintenance of the river is a requisite regardless of the sewerage
sysiem, the establishment of a coopcrqtifckonununicativc system between the administrator of

the river and the citizens for the dredging or -ﬁtea.ning of the river is reccommendable.

In short, an aggressive action and/or stance on the part of the citizens to maintain the river is
strongly desirable; however, the existing conditions are not prefe?abl’c duc to the disposal of

wastes and soil,

In conclusion, the existing detrimental conditions should be resolved apart from any discussion
on the influence of sewerage project. The introduction of a treatment facility for river water

(contact acration process with open channel) is worth studying as a second step of the Lana

River improvement.
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