53

" Conditions for Pr_ivatization

5.3.1 General Aspects of Privations

Privatization of state enterprises and institutions in Albania stasted in 1991, when Law 7512

© (dated August 10, 1991) "On Sanction and Protection of Private Property and the Free -

Initiative of Independent Private Activities and Privatization" came into effect, After the
law was enacted, many state-owned enterprises have been privatized in (wo ways: (1)
privatization; and {2) creation of joint-venture enterprises with foreign partners. The

following list shows the stages involved in Albania’s move towards privatization.

+ Stage one: privatization of commercial and trading enterprises
s Stage two:'privalizalion of smali- and mid-scale construction enterprises
* Stage three: in 1995, the voucher system was introduced and the privatization process

for large-scale enterprises was commenced

“Since 1992, lﬁﬂ‘ent"erprises have eitﬁ'er been pﬁvatiied or have been slated to be privatized.
The number of enterprises actually privatized is as follows: three in 1992, 49 in 1993, 44 in
1994, 20 in 1995 and nine in the first half of 1996. Out of the 160 enterprises, 22

companies are joint-venmres, and 125 enferprises had been privatized as of June 1996.

Many cntcrpris;as have been privélizedmfor example, all construction enterprises have been
privatized--, howeve}, conditions of the state-owned enterprises al the lime of privatization -
was very grave. These enterprises were almost not functioning, and were having financial
difficully'(o' the pbint that it was difficult to support even theit basic operations. Moreover,
their technqlogy was obsolete, énd they hﬁd a surpli.is of manpower on the payro}l. Due to
“these conditions, the onljr way to save them from bankruplcy was to transform them into

private companies.

532 Executive Organ in Charge of Privatizatién

Bach year, the Ministry of Finance decides which enterprises will be privatized. Based on
 this schedule, the candidate enterprises then prepare documentation which state the value of

the enterprise, s location, and projects currently underway.



These documents are then distributed to the District Council, the specific Ministry the
enterprise is dependent on, the Ministry of Finance and the National Privatization Agency,
which is responsible for the actua) privatization process. The enterprises which are
dependent upon local governmenlal organs (dis!ﬁcts and mﬁnicipalitieé)-prepare the
documentation and pass them 10 the local governmental organs and the National Privatization
Agency. With the new government established after the May 1996 elections, the Ministry

of Privatization was established, so the above procedure has now been changed.

5.3.3 Privatization of Water Supply and Sewerage System Enterprises

To cope with the process of privalizing water suppliers and providers of sewerage services,
Law 8103, along with Law 8102 (both enacted on March 28, 1996) “On Regulatory
Frameworks For Walter Supply, Sewerage Systems And The Waste _Water Trealment Sector”
were enacted. This took place after the enactment of other laws regarding public enterprise
privatization, such as Law 7512 (1991), “On Sanction and Protection of Private Property,
Free Initiative, Free _Prival_e_ Activities, and Privatization”; Law 7582 (1992) “On State
Enterprise”; Law 7638_(1993) “On Commercial Companies™; and .Law 7926 (1995} “On

Concession and Participation of Private Sector in Public Service and Infrastructure™.

As demonstraied by Law 8103, it is very clear that the government intends lo privatize the
water supply and sewerage system enterprise. However, this law does not explicitly lay out
a procedure for privatization; rather, it just says “fhey may become priQate companies.” The
World Bank is doing a preparatory study on the privatization of the Tirana Water Supply
Eﬁterprise, which is slated to be completed by July 19%7. Bul, if is not clear whether the

water supply and sewerage enterprise enterprises will be fully privatized, or privatized

partially using BOT, BOO or another such method.

5.3.4 Privatization of Water Supply Enterprise of Tirana

Water supply is one of the most strategic elements of economic development. The Albanian
goverament hés deéide_d to privatize the Tirana Water Supbly Eaterprise, and. a World Bank
project is now underway to make the preparation stages of this possible. This project was
started in July 1996. The fitst phase was cﬁnphled in November 1996, and included a

physical inventory of the fixed assets of the Enterprise. The second phase includes the

5-32



preparation of the sequired documentation and arrangements, and opening the bidding for
selling the Enterprise. The preparation phase and also the identification of strategic
investors is slated to be finished between March and May of 1997, In May, bidding of the

Enterprise will commence, This process is planned to be completed by July 1997 at the

latest,

However, informal discussions are stild conlinuing on the issue of privatization, regarding
whether or not it is feasible to take the Enterprise to the private scctor A major point of
discussion is that the fotal privatization of a water supply enterprise may not be a good
solution, and a consortium might be more suitable for providing better water supply services
to consumers. So far, there are only two French companies showing interest in buying the

Water Supply Enterprise : Layonnaise Des Eaux; and Sogea.
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CHAPTER 6 WATER QUALITY EXAMINATION

6.1

6.2

General

A series of water ciuality examination was conducted as a part of thé field work in the Study to
grésp éharacleristics of wastewater béing discharged from different pollution sources and to
reflect upon the framework of future seweragc systein as well as identification of ur-
gent/priority project for improvement of urban environment and conservation of public water
body.

Water sampling was carried out at different sampling locations covering the Tirana River, the
Lana River and existing sewer lines to obtain water samples of domestic se;\vage, and at dis-
charge points of industrial and agriéultural Waétewater. Water sampling/examination was re-
peated in two different éeasons; dry season in September to October, 1996 during the Stage 1
ﬁéld work and rainy season in January to February, 1997 during the Stage 2 field work.

Existing laws and regulations pertaining to the environmental conservation, hygicne and sani-
tation were also reviewed to reflect upon the evaluation of waler quality examination results

and the framework of future sewerage system.

Current water pollution conditions were likewise evaluated based on the above mentioned wa-

ter quatity examination and study results.

Laws and Regulations on Environmental Protection

At present, the “Law on Environmental Protection” is eﬂ"ective pufsuant to Article 16, No.
7491, dated Auguél 1991 “on the main constitutional dispositioﬁs" at the propc;:,él_bf the
Council of Ministers,.thc .People’s Aséembly {national congréss) of the Republic of Albaﬁia
and under jurisdiction of the “Committee of Environmental Protection” in the Ministry of
Health and Environmenta! Protection (hereinafter referred to as the “MOHEP”), The official

English translation of the said Law on Environméntal Protection is contained in Supporting
Report 6.2.1.
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6.3
6.3.1

For execution of this law, the “Guideline for Environmental lmpﬁct ‘Assessment” has been
draficd by the MOHEP and is subjécl to the adoption by the People’s Assembly. This guideline

is available only in Albanian language and no English translation has been issued yet.

In the execution of Environmental Impact Assessment (EIA) in this Study, the said taw and
guideline will be referred to in principle and the implementation detail will be subject to mutual

discussion and agreement with the Committee of Environmental Protection.

Water Quality Examination

Water Sampling Program

(1) Restrictive conditions on water quality examination _
Prior to the preparation of water sampling program, Albanian organizations undertaking
water quality examination were inquired to identify their capability. Two official institutes

responded as follows:

1) The Institute of Public Health (Ex. Research Institute of Hygiéne and Epide_miology)
This institute is attached to the MOHEP and is only one 6fﬁcial org#nization which
undertakes research and examination of public hygiene and sanitation aépect.. How-
ever, due to recent change of social, administrative and economic set-up of the country,
some laboratory apparatus, particularly BOD cxaminﬁtion instruments, have not been
properly maintained and spare parts are not yet procured. BOD examination accept-
able at present are limited to only four (4) water samples at one time and other water

quality indices are also limited to 10 to 20 samples at one time.,

To improve present equipment and facilities in the institute, the Swiss government has
commenced the technical and financial assistance in sometime August, 1996. Partial
delivery of laboratory equipment has also been started, but massive improvement and

modernization will take considerable time.

The water sampling program was then formulated taking into account the above men-

tioned capability of the institute.



2) Tirana University
The university is closed until the beginning of October and is not available to analyze
BOD. Owing to this situation, this university was excluded from programming water

quality examination.

(2) Wafcr sampling program

Water sampling program was prepared to cover the following survey points as originally
planned in the Inception Report and indicated in Figure 6.3.1.

1) - Tirana River (each one point in upstream and downstream)

2) Lana River (each one point in upstream and downstream)

3) Domestic sewage (4 points)

4} Industrial wastewater (4 points) and agricultural wastewater (2 points)

Numbers of water sample were however reduced to a total of 66 samples in each season,

due to the aforementioned capability of the Institute of Public Health. To compensate

_these restrictive conditions on water quality examination, composite samples were pre-

pared by mixing individual samples collected through 4 hour interval from 6:00 to 22:00 at
respective sampling points (Tirana River, Lana River and domestic sewage). The rest of
water samples individually collected from factories and agricultural area were examined

for each water quality indices including BOD.

Table 6.3.1 shows the water sampling program implemented during the Stage 1 field work.
The same program was repeafed during the Stage 2 ficld work in January and February,
1997. '

' A series of water sampling was carried out by four times from September to October, 1996

and from January to February, 1997 according to the sampling schedule as shown in Table
6.3.2.

In addition to the above, supplemental water sampling and water quality examination were
carried out at the discharge point of the proposed sewage treatment plant to the Tirana

river,
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Table 6.3.1

Water Sampling Program in Each Season

Mode of Sampling and . . . R . Agricultural

Water Quality Analysis Tirana River Lana Rivee Comestic Sewage | Industrial Wastewater Wastewater
. Sampling Location ‘ :

: t-Upstream I-Upstream 4-Sewer Line 4-Discharge Point  |2-Discharge Point
1-Downstream I-Bovwnstream
2 Sampling Method
1} Frequency Orce Twice Once Once Once
2) Individual Sample 4 hour interval
6.00,10.00, 14:00, 18:00 and 22.00 ) One time

u(J)'(T:)mposite Sample

sampling point

1-composite sample by mixing of 5 individual samples for every

No composite sample

3. Water Quality Analysis

I} BOD, COD, 85, pH.
Temp., Transp.,
Coliform

2-composilé samples

4-composite samples

4-composite samples

4-individual samples

2-individual samples

K2) COD, 53, pH, Temp,

10-individual samples

20-individual samples

20-individual samples

Trans , Coliform (5 samples x 2 points) }{5 samples x 2 peints (5 samgles x 4 poinis) Not applicable
x 2 times)
Table 6.3.2  Sampling Schedule
: ) . Domestic | Industrial | Agricuitural
Series of Samplin Tirana River{ Lana River Total
__ 8 . - Sewaze | Wastewaler | Wastewater :
st Batch 2 poinis Z points ‘ 4 points
(Sep. 26,96 & Jan. 15,'97) '
Composite Sample 2¢ 2¢ 4*
Individual Sample 10 10 20
2nd Batch . 2 points 2 points 4 points
(Oct. 2,96 & Jan. 22,'97) :
Cormnposite Sample 2# 2+ 4%
Individual Sample 10 10 20
3rd Batch 2 points 2 points 4 points
(Oct. 9,'96 & ¥an. 29,'97)
Composite Sample Al 24
Individual Samiple 10 2 10424
4th Batch _ 2 points 2 points 4 points
(Oct. 16,96 & Feb. 5,'97)
Composite Sample
Individual Sample 24 PAd 4*
Total 2 points 4 points 4 points 4 points 2points § 16 points
Compeosite Sample 2% 4% 4% - . 10*
Individual Sample 10 20 20 4* 2% 50+6*
Note:  Samples marked “+” are subject for BOD analysis.
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6.3.2

633

Examination Resulls

The water quality analysis results of dry season conducted during September to October in
1996 were submitted by the Tnstitute of Public Health, These results were carefully reviewed
and évaluated to clarify the current water pollution co_ﬁdilions and clnaracte;isticé of wastewa-
ter dischargéd from different poliution sources. While the resulis for rainy season conducted
during January to February, 1997 were submitted by the same institute in February prior to de-

parture of the Study Team from Tirana,

Detailed water quality examination results and field observation resulis are contained in Sup-

~ porting Report 6.3.1 and 6.3.2, respectively.

It should be noted that slight rainfall was observed on two days before sampling date of Batch
1 (September 26, 1996) in dry season, while no rainfall was observed throughout the sampling
period in rainy season {January to February, 1997). Thus, these analysys results shall be con-

sidered to represent water quality in sunny days,

Current Water Pollution Conditions

(1} River water
A stmultaneous sampling at upstream and downstream of the Tirana River and the Lana
River was carried out_.' The same manner of sampling was also applied to the Lana river and

domestic sewage to wit relationship between pollution sources and receiving water body.
BOD and COD at these sampling points are summarized in Table 6.3.3.

In the Tirana River, BOD of composite sample at upstream was only 2 mg/l, while that of
downsiseam was about 20 to 23 mAl. COD analysis results also indicate the same tendency;

3 to 4 mg/l at upstream and 29 to 34 mg/l at downstream.

With regard to the Lana river, average BOD and COD at upstream were 23 to 36 m g/l and
33 to 45 mg/l, respectively. In the downstream, these water quality indices were 42 to 73

mg/l and 57 to 90 mg/l, respectively. In general, water quality in rainy season was ap-

proximately 50 % higher than that in dry season.



Table 6.3.3  Water Quality in the Tirana River and the Lana River

Unit: mg/l
: : Discharge Point
River Season Upstream Downstream of Treated
Effluent
BOD COD BOD COD BOD COD
Dry 2 4 20 29 - -

Tirana River 31 &24142&35

Rainy 2 3 : 23 34 Ave. 28 { Ave. 39
Dry 22&23 32&33 34&49 { 44& 70

Ave. 23 | Ave.33 | Ave. 42 | Ave. 57
20843 | 39&5] | 62&83 | 80 & 100

Rainy | ave.36 | Ave.45 | Ave.73 | Ave.90 | - .

Note:  Data of upstream and downstream are referred to composite samples.

Lana River

As a whole, it is obvious that the absence of sewage treatment plant has been causing seri-

ous water pollution at downstream of the Tirana River and the Lana River.

The agricultural wastewater sampled at the uppermost stream of the Lana river was only 2
mg/l of BOD. This result could be considered as the natural pollution load of the Lana

river and equivalent to the upstream of the Tirana River.-

{2) Domestic sewage
Water sampling was carried out at three different localities, namely new apartment build-
ing area, old apartment building area and individual housing area. Sampling at new apart-

ment building area was carried out for two times in each season.
BOD and COD examination results of composite samples are as foltows:

Table 6.3.4  BOD and COD of Domestic Sewage (Composite Sample)

Unit: mg/i
Sampling Location BOD ' Cop —
Dry Season | Rainy Season | Dry Season | Rainy Season

New Aot. Bld 133 & 232 88 & 142 167 & 350 105 & 170

pt- B8 Ave. 183 | - Ave. 115 Ave. 259 Ave. 138
Otd Apt. Bldg, 182 240 236 362
Individual Housing 267 214 440 250
Average 211 312 190 250

6-7



BOD analysis results fluctuate by type of housing and by season. However, reasons on
these fluctuations are not clearly identified even through questionnaire survey to residents’

awateness in respective area.

As a whole, BOD concentration of these analysis results is considered within the normal
range of domestic sewage. When the current water supply conditions are improved by
completion of the on-going Bovilla Water Supply Project, these BOD concentration is as-
sumed to decrease by dilution, white the Sewage volume m'ay increase. The per capita unit
pollution load is also considered to be increased through the future corresponding to the

improvement of economic conditions and living standards.

']'hroﬁgh the queStionnaire survey on residents’ awareness on environmental sanitation, it
was 60nﬁrmed that approximételf 90 % of househaolds being located within the service
area of existing sewer network are directly dische_u'ging their domestic sewage into sewer
lines, while the remaining houscholds are discharging into septic holes or canals/open
channels. Households utilizing septic holes periodically remove septage by means of vac-

uum truck. The collected septage is dumped on to open space in suburban area or ino

manholes of sewer lines.

(3) Industrial wastewater | _
Due to drastic change of economic activities through introduction of market economy, al-
most all state-owned factories have lost competitive bosition and been closed or bank-
rupted in recent years. Owing to this circumstance, discharge sources of industrial waste-
water are now quite limited to several major factories in the Study Area. The largest fac-
tory at present is a food processing industrial complex located at southwest part of Tirana

City and discharging its wastewater into brook which is finally flowing into the Lana

River.

The rest of Factories are mostly small scale, such as meet processing factory to produce

sausage and ham being located at the central part of Tirana City.

A total of four samples was obtained from different factories in each season. Their analy-

sis resilts are summarized below;
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Table 6.3.5

Analysis Results of Indusirial Wastewater

Normber Type of Factory © | e | oua | e | oo
1 Food Processing Complex égg ],l]g lgg ggg gig
2 Liquor Manufacturing ggg 13;5‘ '513 fgg 42;;
3 Industrial Complex (Milk & Soap) ;;g lgg ' lgg ;;g ig;
[ rocin sat | oo sor]

Note:  Upper - Dry season, Lower - Rainy season

Water sample from Industrial Complex (Site No.3) was obtained at manhole of sewer lines

wherein certain amount of domestic sewage seems to be mixed due to recent housing de-

velopments,

In view of discharged pollution load, the Food Processing Complex (Site No.1) and Meat

Processing Factory (Site No.4) are considered major pollution sources,

69







CHAPTER 7
APPROACH TO
SEWERAGE SYSTEM PLANNING






CHAPTER 7 APPROACH TO SEWERAGE SYSTEM PLANNING

7.1 General

Establishment of plahning‘ fundamentals and design criteria is requisite prior to proceed
framework of the Se‘i'crage system planning as well as the feasibitity study of the priority
project. Planning fundamentals and design criteria adopted for the Sfudy were concluded
with the MOPWT and other Albanian authorities concerned through discussions with the

Study Team.
Adopted figures are subject to modification and update corresponding to the future changes

of socio-economic conditions, urban development plans as well as financial and institutional

developmeﬁl of the country and Tirana City in the water supply and sanitation sectors,

7.2 Fundamentals for Sewerage Planning

7.2.1 Target Year of The 'Study

The target year for the Study on the Sewerage Systém in Metropolitan Tirana is 2010.

7.2.2 Study Area and Population

The study area. is Metropolitan Tirana with surface area of approximately 12,000 ha, and its

population in 2010 is estimated as follows:

Tirana City 540,000
Outside of Tirana City 192,000
Study Area Total 732,000
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7.2.3 Fundamentals for Sewerage Planning

(1) Principal objectives of implementing sewerage project
Prior to establish the planning fundamentals for the sewerage project, the principal objec-
tives to be achieved by the proposed project are redefined as follows:
1) [mprlovemenl of pub!ié rhy.giene and hving environment in Metropolitan Tirana

through development of sewerage system

2) Improvement of water quality in the Tirana Rivef and the Lana River aiming at the
wastewater discharge standard level set by the national regulations by the following
COuntermeasures:

- Minimize direct dischargé 6f raw sewagge into the rivefs, and _
- Treat (_:olleétéd sewage at the sewage treatment plant to meet the requirements of

national regulation (BOD 25 nig/l)

(2) Selection basis for sewerage planmng area

Criteria to determine the target area of sewerage planmng are establlshed takmg mto ac-

count the above mentioned principal objectives and the present service area of the exrst-

ing sewerage system, as follows: ‘

1) Expansion area shall ad_;om to the service area a of the eantmg sewerage system

2) Expansion area shall, in principle, have topographic feature to drain collected sewage
into the existing sewer lines by gravity flow '

3) Expansion area shall have reasonable -populaiion density to attain economic effi-
ciency | . _ _

4) Expansi;ﬁn areé shall bc of !egaily developed or legally plahn_ed area, such as Type-1
or Type-3 specified in the Land Use'Plan. |

The expansion area of sewerage system with an area of 565 ha is selected from a total of
12 zones based on the above criteria and indicated in Figure 7.2.1. The overall target area
for sewerage planing is 1,810 ha consisting of:

| 1,245 ha of the service area of the existing sewerage system, and

- 565 ha for expansion area.
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7.2.4

Sewerage Planning Area and Population

The entirely sewerage planning area and their population (present/projected) are shown in

Table 7.2

1.

Table7.2.1  Sewerage Planning Area and Population

Arca Papulation (person)

Zone tha) | 1996 | 2000 | 2010

Reinarks

TianaRiver . ...|. 2136 47914] 51000 seeo0l =~

EXiStillig Center 495500 i
goie® ILana-North 1 396,41 117,062 124,900 1300| ]
Aeen . [LanaSouth ™ 350 o) v0g070[ 115,100] 127,700] T
Total 1,244.8 337 383| 359,300 398,600
s |70 27300 2800 320021151
760 2 976 3,100 3 400|ZI-TS 6
Sotita E 2600 26000 260025213
22,5] 5,251 5,500 6,000 799.TS- 23
Lana-South |Kombinat 15.0 - - -|176- T{} 0
Sub Total 65.2| 13,5771 14,000 15 200i
2.8 84 100, 100]7.2- Tl -7
Student's City |5 5005 300] 5300|22 T2-5
Sub—TotaI 94,71 19,001} 19,400 20,600 e
USAID-1" | " 70.0] ol 50000 14,000[26-T2-1
Expassion USAID-2 "1 "300.0 " i,67| "32,500) " 60,0001299 T1-4/71
Service [USAID  [Yaberishi-l "|"""16.5""3,840] 4,000 " 4,400|799T5.60
Arca Yzberishi-2 13 758 800] - - 900|799.T5-61
Sub-Total 389.8] 6,272 32,300 79,300 :
Tirana-1 41.71 16,263] 16900 18,700 Z4-’l$ 12
ey b3l 620l 00| eoofza2io |
' 1.1 429 4000 . Ts00(z4-15.7
. Tirana-3 12.3] 2,4606] 2,500 2,500|78-12-19
Tirana

o dO2E L 20000 21000 2,100029-12-20
Tiana-d | 4| of 30| " 900/79-74-3

7.1 0 5000  1,400]211-144
Sub-Total 80.3| 21,872 23300 26,700
Total 564.8) 47,145 75,000] 126,600
Grand Total 1,800.6] 384,528| 434,300 525,200

Note:  Z1-T5-1 refers to Zone-1, Type-5, Area-1. This coding for area categorization is
used for civil regtstrallon by Tirana City.
] bxrztmg service area is measured on the maps by the Study 1 eam.
*2 -Present population and expansion service area are referred to IHousing T ypology

of Existing Land Usel (MOPWT); details are referred to Tables 7.2.2 and 7.2.3
in Appendix 7.2.1.

*3 -Future population is projected by the Study Team.
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7.1.5

Table 7.2.2 shows a breakdown of planning area and population by sewerage served zone.

Table 7.2.2 Breakdown of Plam}ing Fundamentals by Sewerage Service Zone
Zono Ar¢a {ha) _Po_pu!ation {person) i
i Existing | Expansion Total Existing | Expansion | - Total:
Tirana River 2136 30.3 293.9 56,600 26,700] 83,3004
iCenter - 183.2 183.2 54,900 - 54,900}
f_ana-North 3964 396.4| 138,600 -1 138,600f
Lana-South 380.6 159.9 540.5 127,700 20,600 148,300
Kombinat 71.0 ' 71.0 20,800 ' 20,800
USAID 389.8 1389.8 79,300 79,300]
Total 1,244 8 630.0 1,874.8 398,600 126,600 525,200

Plahned'Sewage Flow

(1) Unit per capita sewage quantity

Unit per capita sewage quantity is calcutated as follows:

Unit Q'uantity = - Q-peakage T Q- infration

where, q : Unit water consumption {l/cap/day)
Q-jeakage : Sewage leakage from sewer pipe
G-memason - Groundwater infiltration ta sewer pipe

1) Unit per capita water consumption

a.

Daily average
Based on the dfscuss{on in Chapter 3, the planned daily average per capita unit
water consumption (Goaiy ave ) is assumed as shown below:
Qoatyave = 170/ ( 1 - 0.3 } = 243 V/cap day
where, 170 Vcap/day
' 0.3

: Unit domestic water consumption

: Non-domestic use ratio

(70 % of water consumption is for domestic use.)
Datly maximum

As discussed in Chapter 3, the present water supply conditions will be remarka-
bly improved upon completion of Bovilla water treatment plant by the year 1999
and the water supply system will be able to cope with the increase of water de-
mand for the mean time.  However, further increase of water demand by the tar-

get year of 2010 will not be managed by the existing water sources.  Future wa-

ter sources are not identified yet.
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In due consideration of the above mentioned situation of water supply through
the future, seasonal fluctuation of sewage volume to be discharged in the sewer-
age planning arca will not be forescen owing to the restrictive conditions of wa-
ter supply capacity, even if water demand varies seasonably. Therefore, the
planned daily maximum per capita unit water consumplion gp.iy mac is 1ot consid-

ered in this Study.

For reference, the daily maximum unit water consumption is estimated below:
Qoatyva = (1707 (1-0.3))/0.75 = 324 Vcapita/day

where, 0.75  : Loading factor (=75%=daily average/daily maximum)

Hourly maximum

Hourly maximum unit water consumption (Quowty Mac ) is @ key in hydraulic calcu-
lation of sewer network. However, due to absence of technical data on peak fac-
~ tor to establish the hourly maximum consumption, the following assumption is

taken up in this Study.

When the daily average water consumption is referred to as the base figure, the
hourly peak factor tends to become larger one owing to restrictive water supply
conditions. In this regard, peak factor if assumed to be two (2) times over the
daily average consumption, which is equivalent to the current Albanian standard.
Hourly maximum unit water consumption is likewise calculated as follows: |
Qhiourty Max. = 243 X 2.0 = 486 V/capita/day

where, 243.lfcapitafday: Daily average per capita unit wafer consumption

On the other hand, when the daily maximum consumption is referred to, the
hourly fluctuation of water consutmption tends to become smaller as it stands on
the stable water supply conditions. In this case, 1.5 times (150%) of peak factor
against the daily maximum consumption is considered appropriate. Hourly
maximum per capita unit water consumption is computed as follows:

Qutourty Max. = 324 X 1.5 = 486 Vcapita/day |

where, 324 lcapita/day: Daily maximum per capita unit water conéumpliﬂn

Resultant from the above two assumptions, the same figure of the hourly maxi-

mum unit water consumption is obtained.
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2)

3)

4

Leakage of sewage from sewer network

1eakage of sewage occurs not only from broken/damaged sewer pipes, but also loos-
ened pipe connection and connection pil of service pipe and sewers. This léakage
was reported to be approxinia’tely 40 % by a sewage lcakage investigation executed
by Tirana City in 1985. Considering an improvement of the pipe in the future, 35 %

is employed as an appropriate sewage technical leakage ratio in this Study.

Sewage leakage from sewer network is calculated as follow:
Q-Leaage = 243 x 0.35 = 85 Vcapita/day

where, 243 Heapita/day: Daily average unit water consumption

Groundwater infiltration to sewer pipe

The rate and quantity of the groundwater infiltration are related to the length and di-
ameter of the sewers, the age and condition of the materials, and the soil and topo-
graphic features of the catchment area. The groundwater infiltration ratio for the
sewer in Tirana is not available. While the above ratio is usually used 10 to 20 % of
the base flow {daily maximum flow) in Japan. Fifteen (15) % of the daily average

sewage flow is assumed in this Study.

Groundwater infiltration to sewer pipe is calculated as follow:
Qtafilbation = 243 X 0.15 = 36 Veapita/day

where, 243 Heapita/day: Daily average unit water consumption

Planned unif sewage quantily
a. Daily average
Unit quantity = q, +
243 - 85 + 16 = 194 Vcapila/day
say, 200 Vcapita/day
b. Hourly maximum _ _ _ ‘
Unit quantity = 486 - 85 + 36 = 437 V/capita/day
say, 440 Vcapita/day
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(2) Planned sewage flow
1) Planned sewage flow at treatment plant

Table 7.2.3 shows planned sewage flow at treatment plant calculated on the daily av-

crage basis.

Table 7.2.3 _Planued Sewage Flow for STP

Zone Population (person) Planned Sewage| Remarks
- Existing [Expansion] Total ' Flow (m*/day)
Tirana River |  56,600] 26,700] 83,300} - 16,660
Center 54,900 1 54,900 10,980
Lana-North| 138,600] 138,600] 22,120
Lana-South | 127,700] 20,600] 148,300 . 29,660
Kombinat 20,800 20,800 4,160
USAID ' © 79,300 79,300 15,860
Total 398,600 126,600] 525,200 105,040

Note: Planned sewage flow as daily average
2) Planned sewage flow in sewer network
The planned sewage flow in sewer network on the hourly maximum basis is calcu-

lated as shown in Table 7.2.4.

Table 7.2.4 Planaed Sewage Flow for Sewer Pipe

Existing Area Expansion Area  |Population Planned Sewage Flow
Name |Population| Name [Population] Total [(m’/day) | (m*fsec) [ 3Qumsec)
Tirana-1 18,700f 83,300] 36,652 04247 © 1.273
Tirana-2 1,100 |
Tirana River]  56,600|Tirana-3 2,500
- |Tirana-4 4,400

Sub Total 26,700 L
' ' 54,900 24,1356 0.280 0.839

fCenter 54,900 - -

[L.ana-North 118,600 - : -1 138,600 60,984 0.706 2.118
Shkoza 6,600 148,300] 65,252 0.755 2.266
Student’s City 5,400

Lana-South | 127,700!Selita 8,600
Kombinat -
Sub Total 20,600 ' .

Kombinat 20,800 - ~ <] 20,800 9,152 (3.106 0.318
USAID-1 14,000 79,3060{ 34,892 06.404f ° 0.484

USAID-2 60,000

USAID -[Yzberishi-1 4,400
Yzberishi-2 { . 900
Sub Totat 79,300 ~
Total 398,600 126,600, 525,200 231,088 2.075 1216

Note : Planned sewage flow as hourly maximum in 2010
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7.2.6

Planned Sewage Quality

Among others, BOD (Biochemical Oxygen Demand) and S$ (.Suspended ‘Solids) are most
important parameters in planning and designing the sewage treatment plant, BOD, in par-

ticular, plays a role of key parameter to determine capacity of the plant.

There ate two method 1o determine BOD of sewage. The first method is estimation by us-
ing unit BOD pollution load per capita per day and sewage quantity. The second method is,
of course, estimation bésed on the result of water analysis of aclual sewage sampling from
the existing sewerage system. A series of water sampiing and examination was repeatedly
carried out during the field work of this Study and their results were referred to in establish-

ing planned sewage quality.

(1) Sewage quality estimation
BOD estimation in other countries where the many existing dafa are available, will be

done using such data and reviewed referring to the values oblained by actval water analy-
sis in the field.

1} Domestic sewage

There are some reports on the study of unit BOD pollution load of domestic sewage

stemming from field investigations and the followings are the findings and study re-

sults.
a. Japan {(in 1990) Unit: g/capita/day
o | Nightsoil Other Wastewater Total
BOD o I8 39 57
COD-Mn 10 13 28
SS 20 23 43
T-N 9 3 12
T-P 09 03 12
b. United States : ' Unit: g/capita/day
- Nightsoil = Other Wastewater Total.
BOD 23 55 78




2)

¢. Tropical countries Unit: g/capita/day

Nightsoil Other Wastewater Total
BOD - : 18 40
d. Other countries Unit: g/capita/day
BOD - Total
United Kingdom 5010 59
France (rural area) 23 to 34
Brazil 44

Source: “Urban drainage and sewage treatment in developing countries™ by the
Ministry of Construction of Japan

As observed in above, there is wide range of variation reflecting differences of living
standard, life style, etc. WHO, however, recommends to apply 45 g/capita/day

where there is no available data,

Uéing 45 gfcapila)’déy, BOD pollution toad is calculated as follows.
BOD load: . 45 g/capitaday x (1 - 0.35) = 29.25 g/capita/day
Discharged sewage volume: 170 Veapita/day x (1 - 0.35 + 0.2) = 136 Veapita/day
where, leakage from water distribution pipe and sewer pipe:35 %
infiltration to sewer pipe: 20 %

BOD = 2925 g-BOD/capitaiday / 136 Vcapita/day = 215 mg/l

Commercial and institutional sewage _
In this Study, w#ler demand is categorized into two, domestic use and non-domestic
use. The non-domestic use may be deviled into commercial use, institutiona use and
industrial use. Among them, commercial and institutional uses, which are water use
at offices, restaurants, hotels, elc., are expected to have the similar characteristics
with domestic use, but less BOD load.  Therefore, 30 g/capita/day will be applied in
this Study. : o |

BOD load of commereial and institutional sewage is calculated as follows.
BOD 215 mg/l x (30 / 45) = 143 mg/
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3) Industrial wastewater
According to some reports on industrial wastewater, typical characteristics of waste-
water by industry group are as follows. There are very wide differences of BOD by
industey and food processing shows the largest, and some industries show very small
values. Therefore, average value of BOD, 300 mg/i to 400 mg/l will be applied for all

industrial wastewater, in general.

Industry Group Average BOD (mg/l)
Food Processing 1,374
Min./Cement/Ceramics 312
Light Processing 463
Mechanical/Electrical 181
Others | _ 500

{2) Results of water quality examination
Water sampling was carried out at three different localities for domestic sewage and four
different factories, whereas dischérge so‘drces of indﬁstria! wastewafef are now quite lim-
ited to several major factories in the Study Area due to drastic change of economic activi-

ties thrdugh introduction of market cconomy.

~ 1) Domestic sewage

. . BOD (mg/l)
Sampling Location Dry Season Rainy Season
133 and 232 88 & 142
ew Apartment Bldg. Ave. 183 Ave. 115
lOld Apartment Bldg, 182 240
Individual Housing ' 267 : 214
Average 211 190

BOD concentration of these samples is lower than the value estimated in the preced-

ing discussion, it is, however, within the normal range of domestic sewage.

2) ndustrial wastewater
Three out of four samples are obtained from food processing which usually discharge
higher BOD concentration than the other industries. 1In this study, average BOD

concentration of industrial wastewater is assumed 300 mg/l.
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) BOD (mg/l
Type of Factory Dry Season ' i )Rainy Season
Food Processing Complex 485 327
Liquor Manufacturing 288 154
findustrial Complex (Milk & Soap) 110 282
[Meet Processing 304 - 533
{ Average 297 324

{3) Planned sewage quality

There is only small difference of BOD concentration of domestic sewage between esti-

mation and results of actual water analysis, and estimation will be applied for this calcu-

tation. While, results of actual water analysis will be applied for industrial wastewater.

Using values set in the above, BOD load is calculated as follows.

a.

b.

Domestic se?vagé (assuming 70 % of total water use)

BOD 215 mg/! '

Commercial and institutional sewage (assuming 23 % of total ﬁater use)
BOD 215 mg/h X (2/3) = 143 mg/l

lndustﬁal wastewater (assuming 7 % of total water use)

BOD 300 mg/l

Mixed sewage

BOD=215x0.7 + 143 x 0.23 + 300 x 0.07 = 204 g/l say, 200 mg/l

When the current water supply conditions are improved to continuous supply, BOD con-

centration will be decreased by dilution, while the sewage volume may increase. There-

fore, the BOD concentration of 200 mg/l obtained from above calculation considering re-

sults of water quality examination,

7-12



7.2.7  Planned Sform Water Flow

{1} Run-off formuia
The rational run-off formula is widely used for computing storm water quantity.
Whereas some of the factors are shown below; ' .
Q=CIlA
where, Q : Storm water quantity; m’/sec
C : Run-off cdefﬁcient
1: Rain fall intensity; mm/h

A Catchment area;'ha

(2) Rainfall intensity formula
The Talbot’s formula is broadly adopted in al} over the world as an effective and simple

method of calculation of rainfall quantity. The Talbot’s formula is given below.

I, mm/hr = a

where : t : Concentration time
aand b : Coefficients

The rainfall characteristics was examined based on the rainfall data for past 41 years
(1950 - 1990) measured at Tirana Airport. The rainfall intensity for 10 to 60 minutes

was calculated with the use of Talbot’s formula as shown in Table 7.2.5.

Table 7.2.5 Calculation of Rainfall Intensity Using Talbot Formula

Return | Coefficient Rainfall Intensity (mm/hr)

Period a b | 10 min| 20 min] 30 min] 40'min] 50 min]* 60 min

2.5vear] 2520 | 17| 933] 681] 536 442] 316 327
dYear| 2750 | 17| 1019 743 585 482 410 35.7
SvYear| 2870 | 16 | 1104 7971 624 s513] 435 37.8
7Year| 3060 | 16 | 117.7] 850] 665 5461 464 403

10Year| 3270 | t6 | 125.8] 90.8] 70.1] 584 495 43.0

Table 7.2.6 shows a comparison of calculated rainfall intensity between Gumbel’s and
Talbot’s. Return period of rainfall intensity was set forth as 4 years for main sewer and

2.5 years for lateral sewers, in accordance with commonty adopted Albanian method.
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Table 7.2.6 . Comparison of Rainfall Intensity -
Return |[Name of| .. ... . Rainfall Intensity (mm) .
Period  |[Formula | 10 min] 20 min| 30 min| 40 min] 50 miaf 60 min
Gumbel| 92.5]  60.5] - 47.0] 385 336 304

Z3Year Moot | 933| 68.1] S3.6] 442 376 327
s vear |Cumbet] 1066 683|528 433] 379 344
€' ITalbot | 101.9] 743 585 482 410 357

As shown in Table 7.2.6, there are no significant difference on rainfall intensity between

two formula. However, the Talbot’s formula gives rather safety figure than Gumbel’s

one.

(3) Run-off coeflicient
Run-off coefficient is used to estimate percentage of rainwater which run out from re-

speclive type of land uses. The commonly used run-off coefficient is shown in Table
7.2.7. '

Table 7.2.7 Run-off Coefficient Standard

- Run-off
Land Use Condition Coefficient
Comumerciat and.residential built-up area wherein 0.80
open space is quite timited. '
Resit?ential area with garden and industrial area with 0.65
certain open space )

Medium stories apartments and individual housing
hirea ' 0.50

Residential area having sufficient garden space and
suburban area with sufficient green space

0.35

When the existing and future land use as well as roads and housing conditions are taken -
into account, 0.5 of the run-off coeflicient shall be uniformly applied for the whole of the
sewerage planning area in this Study. However, larger figure of run-off coefficient (0.6
to 0.7) may be considered in the future when infiltration area (open space) is decreased

corresponding to the progress of urbanization.
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(4) Concentration time
Concentration time is defined as a sum of the inlet time required for rainwater to reach
storm sewer inlets and the time of flow for collected storm water to reach sewage treat-

ment ptant, as shown in the following formula:

t=t +t,

where, t  Concentration time
ty: Inlet time
t;: Time of flow (=L/V; V m/sec-Assumed average velocity)

Based on the Albanian method of hydrology, the following factors are adopted in calcula-
tion of the concentration time:
- Inlettime; S minutes, and

- Time of flow using assumed average velocity of 1.5 m/sec.

7.3 Design Criteria to be Used for the Study
7.3.1  Sewage Collection System

(1) Intercepting capacity .
In general, intercepting capacity is determined to be 3 - 5 times that of peak dry weather
flow. In consideration of economic and water pollution control aspects, three (3) times

that of said flow is used as intercepting capacity.

In order that the function is most effective, appropriate overflow chambers must be in-
stalled at respective overflow points to separate combined wastewater from existing

sewer pipes and collect the design flow into the interceptor.

{2) Hydraulic calculation

The Manning’s formula is usually used for flow velocity calculation in ait over the world.

The Manning's formula is givén below.

Q=AxV, V=taxR?® x1"?

where, V: velocity of flow (m/sec)
n: roughness coefficient
R: hydraulic radius (in)
I: gradient in decimal

A section area (mz)
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Standard roughness coefficients to be used for the type of material arc as follows:

Table 7.3.1  Roughness Coefficients in Manning’s Formula

Type of Pipe Roughness Coefficient
Asbestos Cement Pipe 0.013
Vitrified Clay Pipe 0.013
Plastic Pipe ‘ 0.010
Concrete Pipe/Conduit . 0.013
Coated Steel Pipe 0.008

{3) Flow velocity

)

2}

3)

Minimum velocity

Sewers must be designed to convey peak flows. Meanwhilc, the gradient of the
sewer shoutd be determined to ensure minimum flow velocity by pipe diameter in or-
der 1o obtain the seif-cleansing velocily in full flow. The minimum velocities to be

used in this Study are as follows:

For combined sewer : 0.8 m/sec (full section flow)
For separate system storm sewer ;0.8 m/sec {saine)
For separate system sanitary sewer : 0.6 m/sec (same)

Maximum velocity

A velocity of sewer shall not exceed 3.0 m/sec to protect against sewer crosion. On

‘the contrary to the above, the velocity in partly existing sewer exceed the limited ve-

locity, since existing pipes are installed corresponding to steep surface slope.

Sewer capacity

The flow capacity of pipes are calculated to convey sewﬂ’age with full section in the

pipe for combined sewer and storm sewer of separate system.

In the case of separate system sanitary sewer, the sewer capacity must be selected on
condition that is shown follows:
Diameter is 600mm or less : Capacity / Flow is at least 200%

Diameter is more than 600mm : Capacity / Flow is at least 175%
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7.3.2

Sewage Treatment Plant
The following fundamentals and criteria are applied for the study of sewage treatment plant.

{1) Planncd design flow

Planned design flow of sewage treatment plant is established as shown below taking into

consideration of treatment capacity in each series and number of series:

Daily Average 106,000 m*/day
Daily Maximum 106,000 m3fday
Hourly Maximum (Dry) 9,670 m’/hour (= 232,000 m*/day)
Hourly Maximum (Rain) 26,000 mfhour {= 624,000 mjfday)

(2) Planned watef quality

Influcnt: BOD; 200 mg/l

S8 200 mg/l
Effluent: BODs 25 mg/l

ss 35 mgd (150 mgh)
Note:

a. Water quality of influent is tentative, and it will be determined referring results of
the second water quality examination.

b. Water quality of effluent shall aim at the European Communities’ “Council Direc-
tive of 21 May 1991 conceming urban waste water treatment - Table 1.”

¢. The Council Directive states that “Analysis concerning discharges from lagooning
shalt be carried out on filtered samples; however, the concentration of TSS in un-

filtered water samples shall not exceed 150 mg/l.”

(3} Phased construction

Phase | (in2001) 53,000 m*/day (26,500 x 2 units)

Phase 2 (in 2010) 53,000 m*/day (26,500 x 2 units)
Total 106,000 m’/day (26,500 x 4 tnits)
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74 Improvement of Sewage Collection System

7.4.1 Introduction

As mentioned in the proceeding section in this report, the existing sewage collection system,

especially trunk sewer was designed under a different calculation method from the present

employed design criteria in Albania which is widely used the storm rgturn period of 4 years

for main sewer and 2.5 years for branch sewer,

The computerized functional assessments for the sewer network were executed by the Study

Team in order to grasp the existing condition of the sewage collection system. Based on the

assessment result, the following are observed in the current situation.

B

2)

3)

4)

81 % out of total length of the main sewer pipe has an insufficient capacity to ac-
commaodate sanitary sewage and storm water as for the combined system at Albanian
design criteria, return period is 4 years for trunk sewers and 2.5 years for branch

SEWEFS,

57 % out of total length of the main sewer pipe has an insufficient capacity to convey
the combined sewage at a trial condition in term of the return period of 0.5 years for

both trunk sewers and branch sewers,

While, 78 % out of total length of the main sewer pipe has an insufficient capacity to
run off only storm water, which has the same return periods as t), as for the assumed

scparate system.

On the contrary to the above, all the main sewer pipe has a sufficient capacity to run
off the sanitary sewage generated the houses and the public facilities, but not includ-

ing any rain water,

The matters mentioned in the above show that the existing sewage collection éystem was

constructed by apparently different design policy, and it causes the frequent inundation and

submergence everywhere on the road when there is medium or strong rain.
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7.4.2

Discussion on Improvement of Collection System

The main objective of this particular study is to look into the solution to cope with the most

serious problem of the existing sewer network that more than 80% of existing sewer pipes

have insufficient flow capacity.

In oiher word, fundamental and drastic countermeasure shall be developed to improve exist-

ing sewer network in which more than 60% of sewer pipes have less than 50% of the required

flow capacily to meet with the planned sewage flow.

(1) Principal approach to the study

Two directions are considered for principal approach {o the study:

1} Approach to increase flow capacity of the sewer network

2

This option is to identify solution to increase flow capacity of existing sewers by fol-
lowing two methods:

a. Method to increase flow capacity of the existing combined system

b. Conversion of the existing combined system to the separate system to collect

sanitary sewage and storm water to respective sanitary sewer and storm sewer.

Approach to reduce the planned sewage flow

This option is to restrict inflow of storm water into the existing combined sewer net-
work, since the volume of storm water run-off is extremely predominant in the total
sewage flow. Possible options are:

a, Rejection of storm water from the sewer network (in other word, dependence to

surface run-off or other drainage measure)

b. Dependence to rivers for considerable volume of storm water run-off (in other

word, massive installation of overflow chamber or storm water outlet)

c. Direct reduction of storm water run-off and inlet to sewer network (introduction

of infiltration system and retention basin)

The above option “a.” is, however, excluded from further study due to absence of
other drainage facility in the sewerage planning area. Within the option “b.”, the
roadside gulter is worth to consider as a measure to drain surface run-off, alfhough it

is not used at present. The option “c” shall be taken up for consideration in the fu-



turg, since it requires development of relevant infrastructures.

This study will be focused onto the target area (936.9 ha) of priority project, namely
Lana-North (396.4 ha) and Lana-South (540.5 ha), whercin subject sewer lines will be all

the sewer pipes having diameter of 408 mm or larger and their lateral sewers (200 mm or

larger) as described in Chapter 4.

{2) Alternative plan for improvement of sewage collection system

Applicability of alternative measures and required activities for new installation, re-

placement and supplerﬁental installation.

)

2)

Improvement of the existing combined system

Following two measures will be studied to improve flow capacity of existing sewer
lines:

Case-1 Replacement with new pipe having required flow capacity

(hereinafier referred to as “New combined sewer”)

Case-2 Supplemental installation to compensate insufliciency of existing pipes

(hereinafter referred to as “Supplemental combined sewer™)

Introduction of separate system

Following two measures will be studied to convert the existing combined system to

the separate system:

Case-1 Utilization of the existing combined sewers as sanitary sewer ahd construc-
tion of new storm sewer. |

{hereinafler refecred to as “New storm sewe™)

Case-2 Utilization of the existing combined scwers as storm sewer together with
construction of supplemental storm sewer to compensate lack of flow capac- ;
ity, and construct new sanitary sewer. '
(hereinafter referred to as “New sanitary sewer + Supplemental storm

sewer”)

The above alternatives arc summarized in Table 7.4.1 from the view point of new

consltruction and supplemental construction.
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Table 7.4.1  Alternative Plan for Improvement of Sewage Collection System

Sewer Pi Combined System Separate System
ower Hipe Case-1 Case-2 Case-1 Case-2
N - Existing +
+ . .
Combined Sewer Existing Partly - .-
Partly New S .
upplemental S
Sanitaty Sewer - oo Existing ) New
Existing +
Storm Sewer - - New Partly
: ' : Supplemental
il]o-usef Asitis Asitis Asitis Asitis
Connection

(3) Sharing of storm water disposal by rivers and sewer system
In the combined system, storm water occupy majority of the total sewage flow, so calted
10 to 500 times of sanitary sewage. Therefore, the improvement of the existing com-
bined sewers shall be focused on how to handle the storm water.  This study approach is

also useful for the storm sewer of the separate system,

- In other word, it pertains to whether storm water in the subject area is shouldered by riv-
ers or sewer system. Where topographic conditions are favorable, diameter of sewer
pipes can be minimized by sub-dividing the subject drainage area and installation of

storm overflow chamber.

In the target area of this particular study, only nine () storm overflow chambers exist, al-
though there are Lana River and many brooks. In other word, the existing sewer net-
work was designed to discharge storm water of larger size of drainage area through the
sewer network. This situation has caused the major reason of insufficient flow capacity
of existing interceptors along Lana River.  On the other hand, it has been confirmed dur-
ing the course of this Study that Lana River has sufficient flow capacity to accept storm
water throughout its water course in the sewerage planning area, as shown in Appendix
1.4.2. Therefore, it is advantageoué to fully utilize Lana River for secking the solution

on the insufficient flow capacity of the existing sewers.
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(4) Study subjects

1)

2)

3)

House connection

In general, when the existing sewers are to be converted as storm sewer and new
sanitary sewer is to be installed, it is considered that existing house connections shall
also be reconnected. lowever, the actual practice of this arrangement is being im- '
plemented by reconnection of service pipe at junction pit of lateral sewer and house
connection itself is not changed. Resultant from this fact, all of the above men-
tioned alternative measures will not incur any private expenditures to be shouldered

by consuimers.

Utilization of street guiter

Street gutter, which is often used as substitute for small storm sewer in the separate
system, is very rare in the existing combined system in Tirana City. Oan the other
hand, street gutter has an economic advantage that construction cost of gutters at both
sides of street is about half of the installation of storm sewer pipe with same flow ca-

pacity.

Therefore, street gutters are considered to drain storm water where the diameter of
storm sewer is less than 600 mm. This technical option will be apptlied for storm

sewers in Case-1 and Case-2 alternatives of the separate system.

Structure and location of starm overflow chamber in the combined system

The most critical deficiencies on the desi gn of existing combined system arg:

- Insufficient number of storm overflow chambers in interceptor

- Inappropriate structural design of storm overflow chambet that existing chambers

are not designed to divert planned intercepling sewage flow into intercepfor.

To reduce quantitative load to interceptor, a total of 33 storm overflow chamber is

considered for this plan and 24 out of 33 chambers are to be newly constructed.

To cope with the above structural deficiency, there are two options to insert new

storm overflow chamber in the existing interceptor: '

a. Insert the storm overflow chamber at junction point of sewer pipe and inteccep- |
tor.

b. Insert the storm overflow chamber along the interceptor route.
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The above option “b.” is further subdivided into two sub-options:
b-1.Reconstruction of existing manhole (insert the storm overflow chamber at junc-
tion of sewer pipe and interceptor)

b-2.Insert storm overflow chamber just downstream side of interceptor

Conceptuatl design of these technical options and respective advantages and disad-
vantages are exhibited in Figure 7.4.1.  In due consideration of prevailing conditions

in the sewerage planning area, the option “b-2.” is considered most appropriate

measure.

7.4.3  Study on Improvement of Collection System

The overall evaluation of existing sewer network has been performed in the previous section,

4.1.3 “Evaluation of Existing Sewage Collection System.”

In this subsection, more precise evaluation is intended for Lana-North and Lana-South area
based on the planning fundamentals (expansion area of sewerage system, planned population,
planned sewage flow and planned storm water flow, etc. as described in subsection 7.2 and

7.3). The evaluation result of existing sewer nefwork in the subject area is shown in Table
1.4.2.

This evaluation result clearly indicates that both Lana-North and Lana-South have similar

characteristics of insufficiency on flow capacity, such as:

- Out of the total 65.7 km of sewer pipes in the subject ares, 53.1 km or the 88 % of the to-
tal length have insufficient flow capacily against the planned sewage flow. Tt is further
broken down to that 46.5 km or 82 % of the 56.4 km sewer network and 2.8 km or 30 %

of the 9.3 km interceptor have insufficient flow capacity, respectively.
Sewer pipe of ¢ 400 mm with a total length of 20.0 km has 17.2 km of insufficient flow

capacity which is equivalent to 32 % of the total insufficient sewer pipes as the largest

part among different sizes of sewer pipes.
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-~ In small sewer pipes (¢ 200 mm and ¢ 300 mm) being used as major lines in some area,

almost 100 % of their total fength (8 km) have insufficicnt Row capacity.

- As a whole, smaller size of sewer pipes have tendency to show larger percentage and

longer length of insufficient flow capacity.

Table 7.4.2  Existing Sewer Capacity of Combiued System

S S . , Unit : m
Dia. . Network - Interceptor Total .
{mm) |Fc=100] FIC>100 | Total |F/CS 100 F/C>100 | Total |F/Cs100] FrC>100 | Total
L3000 342 4,146 44881 L b }..392) 41460 44880
.00 187l 7997 9ged| N 1 . 1,867 7,997] 9,864]
Lana | SO0 : 1,496) 4,774 6,270 1,496 4,774] 6,270

North [~ 600| "1,958) 7,263| 9,221] o )o19s8] 7.263] 9221}

8ol 7231 1,342} 2065 912f 2
Total] 6,386] 26,652| 33,038 1,333
2000 1 3%0)  390]
400l os7l o2mftotes  f : 1f i0,168]
Lana | 500] ~593| 4322 4915
South | 600 . 386| 1689 2075 |
... 8000 1,307 1253] 2,560 1433
Jdoool 1 242l 2aaf |
Totall 3,533] 19,846] 23,379 1,433

o200 L sl 524
..300] | 632] 6885 7,517
_____ 400 '2,824] 17,208120030 | - 72,824 17,00
Total 1. 300 2,089 9,096/ 11,185 | }.9,096] 1,

600f 2,344| 8,952| 11,296

. 800 50| 594] 4,6252,345

ool | 1238] 1238 421
Total] 9,919] 46,498] 56,417] 2,766

Zone

To improve the above mentioned deficiency, simulation and analysis are conducted for alter-
native plan shown in Table 7.4.1 and rough cost estimates of respective alternatives are also
prepared as shown in Table 7.4.3.  Relative cost comparison is also indicated as percentage

to Case-2 of separate system.
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Table 7.4.3 Estimation Result of Sewage Collection System Improvement

I ~ Combined System Separate System
sms Case-1 Case-2 Case-1 Case-2
_ s Existing +
Combined Sewer Existing + Mostly - -
Mostly New
Supplemental ‘
CoSanitarySewer L - | Bxisting () New
Existing +
Storm Sewer - - New Mostly .
' ' ‘ ... |Supplemental
JPipelengthm | 83,850 | 83850 | 98024 | 181258 |
Lana-North | Cost10°uss | 23,680 .| 20384 '} 19,960 | 24,032 |
Cost % 99 . 85 8 - 100
Fipelenghm | " 63516 | 63516 | 72252 | 132239
Lana-South | Costio'uss |~ 15,227 | 13374 | THESI3 | THss02
Cost % 98 .- 86 74 100
| Fipelenghn | 7149375 1 129375 1 170276 313,497
Total [ Costyo'uss | 38907 1" 33,758 | 31,473 | 39,534
Cost % 68 85 80 100
Table 7.44 Comparison of the Alternative Plan _
o . ' Combined System Separate System
_pvaiga_tton ltems [mportance Case-1 Cased Case-] Casod
Max. No. of Sewer Lines in C One Doubte Double Triple
Ong Route . - ‘
EContribution to Improvement Relatively | Relatively : .
of River Water Quality A Poor . Poor . Good Good
{Countermeasure to Deterio- Mostly Partially No Total
rated Sewers and Improve- A Improved | Improved }Improvement|Improvement
ment of Leakage from Sewers {84 %) (46 %) (0 %) (100 %)
fimprovement of Inundation B Improved | Improved Improved Improved -
fFlexibility of implementatioh B Low High Fair Reg :lg‘fly
Difficulty of construction C Good Difficult Fair Difficult
Difficuity of Reconnection C Difficult Easy Easy Easy
Construction Cost A 8% 85% 80% 1060%

In addition to the above economic comparison, a comprehensive evaluation of these alterna-

tives is prepared and summarized in Table 7.4.4.
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Among the evaluation items for comparison shown in Table 7.4.4, important items as classi-

fied “A” are further discussed below.

- The contribution lo improvement of river water quality is one of priority item and the

separate system is superior than the combined system on this subject.

- Aging of sewer pipes is another potential problem on the existing sewerage system, since
most of these pipes are more than 35 years in service since their instatlation in early
1960s. Generally, service life of sewer pipes is known to about 50 years. In this re-
spect, the existing sewer pipes will become the age of replacement by the target year of
2010.

In view of reported cases on leakage of sewage from sewer pipes by breakage and dam-
age, the above mentioned aging problem shall be paid due attention in planning and de-

sign of sanitary sewer in separate system and of combined system.

The comprehensive technical evaluation shows that Case-2 of separate system seems the

most favorable measure from the following view points:

- Fundamenta! countermeasure to solve problems contained in the existing sewerage sys-
tem in Ti raha City,

- Provision of stability and safety of the sewerage system as one of utban infrastructures

through the future.

‘The final selection of the best countermeasure shall involves economic evaluation. How-
ever, the rough cost esfimate indicates that no significant difference on the construction cost

among alternatives. Therefore, it is considered that the technical evaluation result cannot be

overfurned by other options.

Resultant from the above, it is recommended that the existing sewer network shall be con-
verted and improved to be the separate system through utilization of existing sewers as the
storm sewer and construction of new sanitary sewer {Case-2 separate system). The second
choice would be Case-1 of combined system in which mostly new sewer pipes will be in-

stalled.

It shall be noted, however, that thorough implementation of the recommended optimum plan

for improvement of the existing sewer network requires huge investment and long terin im-
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7.5
7.5.1

752

plementation and is subject to further study under the master planning basis for the whole
city.  In this regard, an exclusion of such overal) improvement of the existing sewer network
is agreed to be excluded from the scope of preliminary desiga of this Study between the
MOPWT and the Study Team,

Study of Sewage Treatment and Disposal

General

All the existing sewerage systems in Albania have only sewer networks and there is no provi-
sion of sewage treatment plant. 3n this respect, it is indispensable for designing sewerage
system to take into account technical leve!l of personnel to be placed in operation and mainte-

nance of the sewerage system as well as capability of operating organization.

In some countries, it is often observed that ¢ffluent from the treatment plant is same as raw
sewage, owing to several reasons which are lack of knowledge and experience of personnel,

lack of sparé parts and budgetary constraints, ete.

Design of sewage treatment plant is therefore intended to atlain sustainability not only from

view points of both technical design and manpower capability, but also from the view point

of less cost for operation and maintenance.

Preliminary Selection of Sewage Treatment Method

There are many well-developed and popular sewage treatment methods, such as:
- Conventional Activated Sludge, '

- Extended Aeration,

- High Rate Trickling Filter,

- Rotating Bio-Reactor,

- Oxidation Ditch,

- Aerated Lagoon, and

- Stabilization Pond.

The following criteria are applied in this Study to select the most appropriate treatment

method:
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- Less cost for construction and O & M (operation and maintenance), and
- Less power consumption.
- Easy operation,

Easy maintenance,
Table 7.5.1 exhibits the general comparison of the above mentioned treatment methods.

Table 7.5.1 Comparisdn of Sewage Treatment Methods

Treatment Method - Operation Maintﬁngncc Cost Power
Conventional Activated difficult difficult high large
Extended Acration difficult difficult high large
Trickliﬁg Filter fair fair high | fair
Rotating Bio-Reactor fair difficuit fair fair
Oxidation Ditch fair fair | fair fair
Aerated Lagoon casy fair low less
Stabilization Pond gasy easy low RORe

As highlighted in the above table, oxidation ditch, aerated lagoon and stabilization pond

* methods are firstly selected as applicable ones and subject to further study.

7.5.3 Comparative Study of Sewage Treatment Method

(1) Treatment methods to be studied

Following three treatment methods are further evaluated to sefect the most optimum

method:
- Okxidation Ditch
- Aerated Eagoon

- Stabilization Pond
(2) Treatment process
Sewage treatment of the said three methods consists of three processes. At first, sand/

grit in sewage is seftled at grit chamber and floating substances are caught by screens.

Secondly, sewage is divided and daily average flow or flow at dry scason is led to bio-
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logical treatment process, such as oxidation ditch, acrated tagoon or stabilization pond,

and in this process, organic substance is removed by activities of acrobic and anaerobic

bactetia and algae. In some proccssés, it is required to settle these bacteria or sludge at

sedimentation tanks.

Then, exceeded quantity, which is considered as storm water, flows into storm waler set-

tling tank to remove further suspended materials by sedimentation.

Thirdly, disinfection by chlorination or sun light will be done to reduce bacteria, such as

coliform.

Flow diagrams of these three methods are shown in Figure 7.5.1,

(3) Design calculation

Design catculation was carried out and their results are summarized in Table 7.5.2.

)

2)

Power consumption

Among three methods, stabilization pond does not require any electric power for
treatment, however, aerated lagoon méthqd needs power for aerators in lagoon and
chlorination in disinfection tank, and oxidation ditch method for aerators in ditch,

sludge collectors, sludge pumps and chlorinators.

Estimation of power consumption {excluding power for offices and in-plant lighting)

are: i
- Stabilization Pond  approx. o kW
- Aerated Lagoon approx. 1,370 kW
- Oxidation Ditch approx. 1,540 kW

Stabilization pond does not require any power owing to absence of mechanical

cquipment. Oxidation ditch consumes 12 % targer power than aerated lagoon.

Area requirement _
Since stabilization pond uses natural activity of bacteria, the treatment efficiency is
relatively low and large area is required, while, aerated lagoon and oxidation ditch

require less area because aerators are used to accelerate the activity of acrobic bacte-

Fia.
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3)

4)

Area requirement of three methods are:

- Stabilization Pond approx. 297 ha
- Acrated Lagoon approx. J0ha
- Oxidation Ditch approx. 19ha

Area required for stabilization pond is approx. 297 ha, or about 1.5 km long and 2 km
wide, and the area is so large. In this respect, stabilization pond is not suitable to

construct in the surrounding area of Tirana City and excluded from the further study.

Construction Cost
Rough construction cost is estimated as shown below:

Unit: Thousand US$

Item Aerated Lagoon Qxidation Ditch
Construction Cost
Civil Work _ 1,572 9,410
Mechanical/Electrical Work 6.021 - 15,960
Sub-Total 13,593 . 25,370
Land Acauisition Cost (30 ha) 3,000 {19 ha) 1,900

Total 16,593 . 27,270

In this cost estimate, land acquisition cost is assumed at 10 million Lek per ha, or

1,000 Lek (10 US dollar) per square meter.

Through the cost comparison, il becomes apparent that that the aerated lagoon
method is far economical than the oxidation ditch method, even land acquisition cost

is included.

Operation and maintenance cost

Annual operation and maintenance cost is estimated as follows.

_ Unit: US$
ftem Aerated Lagoon ' Oxidation Ditch
Electricity Cost C(L3T0kW) 360,036 - (1,540 kW) 404,714
Personne! Expenses (25 persons) 90,000 (30 persons) 103,000
Spare Parts (1 %) 6,021  (1%) 15,960
for M/E facilities '
Total 456,057 528,674

Since oxidation ditch requires sludge freatment, more personne! is necessary. In
this estimate, annual cost of spare parts for mechanical/electrical facilities is mini-

mized and estimated at | 9% of construction cost.  In addition to this annual expenses,
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5)

6)

7

mized and estimated at | % of construction cost.  In addition to this annual expenses,
5 25 of construction cost of mechanical/clectrical facil_ities is, hawever, required for
overhaul taking into account that service life of mechanicalfelectrical facitities is
evaluated approximalcl)? 15 years and most of facilities shall be replaced ater 1S

years of operation.

Reliability of treatment

The oxidation ditch method is flexible to the fluctuation of sewage flow and quality
by its long retention time in reactor tank (approximately 35 hours or 1.45 days).
While, the aerated lagoon method is much flexible due to longer retention time in

complete and partial mixing lagoons (approximately 90 hours or 3.75 days).

As for stability in sewage temperature fluctuation, the oxidation ditch method is good,
while, BOD removal in aerated lagoon is affected by sewage temperature.  The size
of lagoons, however, is considered the coldest condition in Tirana. Then, both

method are considered stable in sewage temperature fluctuation,

The aerated lagoon equipped with aerators has less mechanical/electrical equipment
than the oxidation ditch which has aerators, sludge collectors, sludge pumps. In
case of defects on equipment, sewage treatment in the oxidation ditch will be af-

fected seriously than the aerated lagoon.

Difficulty of operation and maintenance ‘

The oxidation ditch method is inferior to the aerated lagoon method in terms of op-

eration and maintenance due to the following reasons;

a. Oxidation ditch method requires more mechanical/elecirical equipment which
also necessitate much maintenance for proper operation.

b. Oxidation ditch method has sludge treatment in daily .operalion, which consists

of sludge removal, thickening and drying and requires additional manpower to

the sewage treatment.

Conclusion _

Aerated lagoon method is recommended for this particular project in view of its su-
periority in power consumption, construction and operation/maintenance cost, as
well as ease of operation and maintenance. White oxidation ditch has an advantage

on area requirement, but the difference is not such as to impact construction cost.
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7.6
7.6.1

7.6.2

Study of On-Site Treatment
Objectives of the Study

On-site wastewater treatmenﬂdiqusal is an important mean, not only for small rural commu-
nities, but also for urban household/s unserved by the public sewerage system.  The study of
on-site treatment/disposal was hereby taken up as an intermediate countermeasure for those
unserved houscholds in the Study Area until the proposed sewerage system be serviceable.
This study results indicate several technical options for application of the on-site treat-
ment/disposai methods as well as r¢commendations on associated problems to help maintain

public hygiene and living enviromment at desirable level.

Reference is made to the JAppropriate Technology for Treatment of Wastewaters for Small
Rural Communitiesl (Lyon, 1982, EURO Reports and Studies, WHO Regional Office for
Europe). | |

Septic Tank with Infiltration as Typical Method

Systems with septic tanks are the most commonly applied method.  Afler certain treatment
in a septic tank, the effluent is usvally disposed into the soil by several means, However,
the design and size of the infiltration units/facilities play an important role to attain the satis- :

factory performance of this technical option.

This method is practically suitable for treatment of domestic wastewater of single houschold,
institution and small communities (or apartment type housing accommodating more than §
households). '

(1) Design of septic tank
Septic tank shal! be constructed with the use of watertight materials and composed Qf two

compartments as shown in Figure 7.6.1.

Domestic wastewater (both sultage and fecal wastewater) is carried into the first com-
partment of the septic tank.  In this compartment, solid wastes is seitled to form a sludge
fayer and processed under anaerobic digestion. Further sedimentation as well as sedi-
mentation of sludge that has been re-suspended by peak flow takes place in the second

~compartment, which is generally half the size of the first compartment.
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Figure 7.6.1  Typical Pesign of Septic Tank

| -
ventilation tibow T plunges
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e e e

Source: L-assainissement individuel - principes et techniquas aciuelies. faris.
Ministare de P Environnement et de Cadie deVis et Agence de Bassin Loire-Bretagne,
1980.

The treatment performance largely depends on climatic conditions (particularly tempera-

ture). BOD may be reduced by 30-50%, whiie the total suspended solids (TSS) by 50-

70%. Physico-chemical characteristics of treated effluent generally restrict direct dis-

posal to surface water body or an aquifer {cesspool, fissured subsoil, etc.).

The required size of septic tank depends on the following design conditions:

1) Influent wastewater flow

2)

3)

4

Attention shall be paid to reduce water consumption for economical sizing of septic

tank; such as replacement of conventional flush toilets by water-saving designs (pour
flush, etc.).

Retention time required for effective sedimentation of solid wastes

The required retention time for solid sedimentation depends on the number of users.

Sludge accumulation rate

The sludge accumulation rate varies considerably depending on climatic conditions,

ranging from 30 liters/person/year in southern Europe to 70 liters/person/year in the
north,

Frequency of desludging _
The frequency of desludging depénds on the rate of sludge accumulation and the cost
of its removal. In different European countries, the desludging frequency varies

from twice a year to once every four years, although yearly or twice-yearly inervals
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are usually recommended.

(2) Disposal of treated effluent
There are severat technical options for disposal of treated effluent, such as soak pit, sub-
surface irrigation system, and sand fifters. Selection of these technical options largely
depends on land availability and volume of treated cffluent. However, septic tank with
irrigation system is becoming popular for both individual household and community sani-

tation (for up to 1,000 people in some European countries).

1) Subsurface irrigation system

This system disposes the treated effluent of septic tank by means of infiltrating into
the soil through drains embedded in a filtering media, Principal design of this sys-
tem is exhibited in Figure 7.6.2.

Additional options to this system are to include:

- Pre-filter upstream of the distribution unit o serve as a precaution against silting
of the drains since it is an indicator of the functioning of the septic tank.

- Flushing cistern to ensure better distribution of the wastewater in the treatment

unit.

Figure7.6.2  Principal Design of Shaltow Subsurface Irrigation System

Vent

Eflluer
coliectors

Seplic tank

Source: L'assainissement individuel-principles et technigues actuelles. Paris, Ministére de I"Environnement

et du Cedre de Vie et Agence de Bassin Loire-Dretagne. 1980
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2)

Subsurface filtration system consists of a series of narrow (0.5 to 1 m) lcaching
trenches or one or more sand filters.  The choice between trenches or filters depends
on the nature of the soil and the land immediately surrounding the system, as shown

in Figure 7.6.3.

a. Trenches _
Trenches are suitable for the locality where the soil is not permeable enough and
is difficult to work on.  Trenches can accomm'odate certain storage of the efflu-

ent, since the walls of trenches play a useful role in the infiltration process.

b. Sand filters
Sand filters are more compact and are particularly suitable when the soil is per-

meable, and when the site does not present any topographical problems or diffi-

culties due to the presence of impermeable strata.

Figure 7.6.3  Subsurface Filtration System (Trenéh & Sand Filter)

~ > ———— gmbinhment ——

___________ = yniicontsminsn {iim —

drain

Es . E.

L S ] . -
7-

s 1\t s dy I/rE

— i e s o

A il

Sand filvee

Source: I épandage des eaux usées domesriq.ues. Tude prealable de 1"aptitude des sols et régles de di-
mensionnement des installations. Paris, CTGRF. Etude No. 50, 1980,

Alternative measures of subsurface filtration |

More costly altemnalive measures are available for subsurface filtration, when the en-
vironmental conditions restrict the apptication of the above mentioned niethods, par-
ticularly: .

- when unprotected groundwater is located near the surface; and

- when the soil stratum is not sufficiently thick.
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Three alternative measures are considered as follows:

a, Drained sand filter
This method is useful when the permeability of seil is too poor or when ground-
water table is too shallow (0.5 to | m). this iethod shall be used only in case
where the effluent can be discharged into surface environment, as shown in Fig-
ure 7.6.4. |

Figure 7.6.4  Drained Sand Filter for a Single Household
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b.

Source:

Scurce:

Undrained sand filter
This is a modified method of the above mentioned drained sand filter and appli-
cable when the soil stratum is not sufficiently hick, but docs allow infiltration of

cffluent after treatment {fissured substratum), as shown in Figure 7.6.5.

Figure 7.6.5 Undrained Sand Filter

gravel ‘ humus
A - . IR

fissured soil

L assainissement individuel-principles et techniques actuelies. Paris, Minist¢re de I’Environnement

et du Cadre de Vie et Agence de Bassin Loire-Bretagne. 1980

Raised san.d filter .

This sand filter is installed in a mound (approximately I m) of sand placed on the
natural ground surface after leveling. This method is aﬁplicab_!c if an aquifer is
close to the surface (0.5 to 1 m depth) ang if the effluent cannot be discharged
into the environment. In application of this method, the soil must be suffi-

ciently permeable, as shown in Figure 7.6.6.

Figure 7.6.6  Raised Sand Filter

feeder
seplic tank chamber

L'assainissement individuel-principles et techniques actuelles, Paris, Ministére de I’Environnement

et du Cadre de Vie et Agence de Bassin Loire-Breiagne. 1980
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7.6.3

Compact Acrobic Domestic Sewage Treatment Module

Septic tank associated with infiltration system has several limitations on its application that:

- it is applicable to sural and suburban areas where necessary open space is available to
construct {nfiltration system. -

- it is applicable to the area where soil conditions are favorable for infiltrating effluent

from septic tank,

In other word, when the sufficient area is densely populated and open space to construct infil-
tration system is not available, and/or soil conditions are impermeable, the said treat-

ment/disposal method of domestic sewage is no suitable.

To meet with the above mentioned restrictions on locality, there is an technical option among
the on-site treatment/disposal methods which is so called the compact aerobic domestic sew-

age treatment module.

This compact treatment module employs a biological contact treatment method with diffuser
of compressed air. It enables reduction of required space to more or less equivalent to sep-

tic tank by increased treatment efficiency and does not require infiltration system.

This compact treatment module has two different types in its application; one for only night-
soil treatment and the other for both nightsoil and other domestic sewage. Generally, this )
compact module achieves treatment efficiency of at least 30 m/i of BOD in its treated efflu-
ent. It requires, however, removal of excess sludge to be accumulated in the module at an

interval of twice a year.

Different treatment capacity is available corresponding to sizes of houscholds or apartment.
A typical design of compact aerobic domestic sewage treatment module is shown in Figure
7.6.7. '

When the future urban development in the Study Area is taken into account, this compact

treatment module shall be considered for those apartment type housing o be constructed in

- the suburban area where the public sewerage system is not planned.
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1.6.4

Figure 7.6.7  Typical Design of Compact Acrobic Domestic Sewage Treatment Mod-

ule

Disinfection Chamber

Inftow Pipe o Effluent Pipe

Sedimentation Chamber

Contact Media

. Comact Aecration Chamber
Air Dif- fuser

~ 2nd Anaerobic Chamber

15t Anaerobic Chamber

. Filter Media

Standardization of On-Site Treatment and its Application

In application of on-site treatment method, certain standardization will be indispensable not
only from the view point of technical design, but also from the view point of legislative ar-
rangement for massive application to the public. In addition, septage from septic tank shall
be removed periodically fo keep performance of septic tank. This pertains to provision of

facitity for final treatment and disposal.

(1) Technical standardization

Standardized design of septic tank is available at the Institute of Study and Design of Wa-
ter Supply and Construction of the MOPWT.

Application of respective locality, such as urban area, suburban area, rural area is not
clearly regulated. Furthermore, the standardized design is prepared only for septic tank

without any infiltration system. In this regard, further research and developrﬁent on this

particular field is necessary.
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In some focality, the septic tank with infiltration system may not be applicable and alter-

natlive measures, such as compact aerobic domestic sewage treatment module, need to be

identified.

(1) Legislative arrangement of domestic sewage treatment/disposal

Although the public sewerage system will be implemented by responsible implementa-

tion agency in each locality, considerable number of households will be left behind from

direct benefit of the public sewerage system and be forced to have individual treat-

ment/disposal facilities of their domestic sewage.

For smooth introduction and application of appropriate treatment/disposal method, an

legislative arrangement wil! be required:

Building permission shall be approved upon submission of appropriate installation
plan of septic tank or equivalénl facility and plumbihg schedule for disposal of effle-
ent, '

Type and required efficiency of domestic sewage treatment facility shall be stipu-
lated in the pertinent regulation.

Penalty ctause shall be provided in the pertinent regulation to restrict building with-

out appropriate domestic sewage treatment facitity and plumbing schedule (water

“supply to such building may be terminated unti! such itlegal condition is rectified).

Financial incentives, such as soft loan facility to individual households, shall be con-
stdered to be rendered by the ocal government for smooth implementation of appro-
priate domestic sewage treatment facility. o '

Health and hygiene education to the pubtlic shall be 1mt1ated to enhance an 1mpor

tance of public hiygiene practice and community participation.
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CHAPTER 8 OVERALL PLAN AND PRELIMINARY DESIGN OF
SEWERAGE SYSTEM

8.1 Sewage Collection System

{1) Sewage collection method
Although the separate sewer syslem is selected as the most optimum sewage collection
method in improving the existing sewer network, it is excluded from the scope of pre-
liminary design since it shall be dealt with under the master planning basis of the whale

city.

Therefore, the scope of preliminary design for improvement of existing sewers is focused
on interceptor mains with associated storm overflow chambers and storm discharge out-
lets for the existing combined sewer system. The method of improvement is to replace
existing sewers having insufficient flow capacity with new pipes to meet with the
planned sewage flow.

(2) Improvement of existing sewer system
The scope of preliminary design for improvement of existing sewers is focused on inter-

ceptor mains with associated storm overflow chambers and storm discharge autlets.

The method of improvement is to replace existing sewers having insufficient flow capac-
ity with new pipes to meet with the planned sewage flow which is secondary recom-
mended measures as Case-1 in preceding subsection 7.3.

The target sewers for improvement are listed below by their drainage zone:
- Tirana River Zone : Dia.- 700 mmto 1,800 mm, 1,751 m

Storm overflow chamber - 4 units
- Center Zone : Dia. - 1,300 mm to 1,900 mm, 2,259 m
Storm overflow chamber - 3 units
- Lana-NorthZone : Dia. - 900 mm to 1,400 mm, 3,567 m
Storm overflow chamber - 14 units
f.ana-SouthZone : Dia.- 900 mmto 1,500 mm, 2,993 m
Storm overflow chamber - 19 units

Figure 8.1.1 shows the location with improvement part of interceptor mains and storm

&

overflow chambers.
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Extension of trunk main
The proposed route of trunk main which convey sewage collected by interceptor mains to
the proposed sewage treatment plant is presented in Figures 8.1.2.

There are two alternative plans for trunk main from junction point of Tirana interceptor
main and Lana interceptor main at the end of the sewerage planning area, up to the sew-
age treatment plant.  These alternatives are single line p'lan and duat (parallel} line plan

for the length of about 11 km. Comparative study is made for these alternatives as fol-

lows:
Table 8.1.1 Alternative Plan for Trunk Main
Trunk Planned Sewage Flow| - Specification of Planned Sewer Pipe
Alternative h;u'.] Zone 3Q R Dia. | A Q
am (mfsec) | (m¥/sec) ange (mm) | (%) |(m/sec) {m’/sec)
Lana River(tanaNorth | 0.706 | 2.117 | Min. [ 1,400 | 6.0 | 2.96 | 4.557
Trunk  |Lana-South | 0.755 | 2266
Main Sub Total | 1.461 41383 | Max.| 2,000 | 1.0 1.53 4.807
Tirana River} 0.424
DUt iranaRiver [Conter 7028010838 1,300 | 60 | 282 | 3743
Trunk Kombinat | 0.106 | 0318
Main USAID | 0404 | 1211 |Max.|13800] 1.0 | 143 | 3.639
Sub Total | 1.214 '} 3.641 | -
Singte : Totl | 2675 | 8024 | i | 30 Il e i gsd

Note: Planned Sewage Flow as Hourly Maximum in 2010

Tbtal construction cost of these alternatives is assumed have the difference of 100

(Single) : 135 (Dual) and the initial construction cost is approximately 100 (Single). 72
{Duat).

In addition to the above, it is determnined to adopt dua! trunk main plan considering the
following advantages:

- Applicability and flexibility to introduce the separate sewer system in the future, and
Reduction of initial cost requirement.

Scope of dual trunk main plan is as follows:

Dia. 1,200 mm to Box 1,600 x 1,600 mm, 10,700 m
Dia. 1,650 mm to Box 1,700 x 1,700 mm, 13,500 m

- Tirana River Trunk Main :

- Lana River Trunk Main
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