4.6.7 Conclusion and Recommendalion

The recommended improverent plan for the Birzai Sewerage System is summarized as

follows:

1. Sewage Collection System Improvement

Water Company must make an ¢ffort to prevent stormwater from intruding in the
Sewers;

Investigation of the infiltration of groundwater into the sewers is recommended,
Budget may need to be allotted for this purpose.

2, Sewage Treatment System

Common to Options } and 2

Construct a new treatment plant at the formerly proposed site outside the town
boundary;

Abandon the existing treatment plant upon completion of the new (reatment plant;
New treatment .plant will be designed to treat 5,000 m*/day sewage as a daily
maximum flow, The plant will employ the previously designed treatment method
that is a 50 calied anaerobic-anoxic-a¢ration (A20) method for secondary
treatment;

Excess sludge will be treated by gravity thickening and mechanical dewatering
using a centrifuge;

"For emergency case if the dewatering machine breaks down, a sludge lagoon

having one month storage will be provided; and

- Dewatered sludge will be transported outside the plant for composing.

For Option 1

Treated effluent will be discharged to the Juodupe River by gravity through a 3.2
km RC discharge pipe;
A tettiary treatment process using a biclogical membrane filter will be used for the

secondary ¢fltuent to meet the special requirement for the effluent discharged to
the Tatula River.

For Option 2

Treated effluent will be discharged to the Obelaukias River by pumping through a
7 km long discharge pipe made of ductile iron;

No tertiary treatment process is required.

For discharging the effluent to the Obelaukias River, pumps will be provided at
the treatment plant.

4-26



4.7  PRELIMINARY DESIGN OF THE PROPOSED FACILITIES
4.7.1  General

A preliminary design of the proposed facilities for a sewage treatment plant and a discharge
pipcetine is preseated based on the recommendation described in the previous section. Detailed
preliminary drawings are presented in the volume of Drawing in the Supporting Report.  This

seclion presents the engincering details of each facility of the sewage treatment plant.
472 Required Land Area of the Sewage Treatment Plant

For the proposed treatment facility, the required fand area is estimated at 2.7 ha as shown in

the plant layout in Figure 4.8. This land area is smaller than the previously proposed scheme that
required a land area of approximately § ha.

4.7.3 Design Basis
Design basis of the treatment plant is summarized in Table 4.18.

Table 4.18 Design Basis of the Treatment Plant

Item Value Remark
DesignFlow | I
Daily Average Flow 4,200 m’/day used for computing sludge amount and
e = _ operation cost o
Daily Maximum Flow 5,000 m’/day used for design of biological reaction tank
e __ and sludge treatment
Hourly Peak Flow 6,930 m’/day used for design of pipelines, inlet works and
sedimentation tank
Influent Quality
BOD,; 260 mg/l
BOD; 230 mg/i BODy is used for design of the biological
Ccop 500 mg/i treatment system,
Total-N 40 mgA
Total-P 10 mg/l
Suspended solid 260 mg/l
Design Effiuent Quality Cave. . Cmiax.
(Secondary Treatment) ‘ LAND 10-96
BOD, 15 mg/l 25mgfl
BOD, 13 mgA 22 mpfl
CcOD T5mgA | 120mgA
Total-N 20 mgA IS mgh
Total-P 1.5 mgA 2.5 mgA
- Suspended solid 30 mgAl 45 mg/l
Design Effluent Quality Cave, Cmax.
(Tertiary Treatment) Special requirement for the Tatula River
8OD, 4 mg/l 8mgl | (to be applied for Option 1)
BOD; 3.5 mgil 7 mgA
Total-N 8 mg/l 14 mg/fl
Total-P 1.0 mg/ 1.5 mg/l
Minimum temperature 7°C
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474  Sewage Treatoent Plant

The proposed treatment plant consists of the facilities as follows (detail of the prefiminary
?}) design is presented in Main Report):
*  Grit Chamber
*  Parshall Flume
*  Biological Reaction Tank
*  Final Sedimentation Tank
* Studge Return Pumps
*  Efffuent Discharge Pump (for Option 2 only)
*  Sludge Pumps
*  Sludge Thickener
= Sludge Storage Tank
*  Sludge Dewatering Machine
*  Sludge Storage Yard
¢ Sludge Lagoon
¢ Chemical Feeding Facility
=  Septage Receiving Tank
* Tertiary Treatment Facilify (for Option 1 only)
. *  Administration Building
*  Sludge Building
* Equipment Room
s Effluent Discharge Pipeline
For Option |

Total tength: 3,250m

Diameter of pipe: 400 mm

Material of pipe: Reinforced concrete
For Option 2

Total length: 1,000 m

Diameter of pipe: 300 mm

Material of pipe: Ductile iron
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48 CONSTRUCTION PLAN AND PROJECT COST ESTIMATES

4.8.1 Construction Schedule

An overall construction schedute for Birzai is presented in Figure 4.9. The schedule for
Birzai is some {3 months long including the demolition of the existing treatment plant. A facilities

construction schedule, shown in Figure 4.10, shows a schedule for the various components of the

work.
Month afler
Yol ¥ 12130 4s sy 2 sfjofrwoluln]n
—r—— o0 —f

Mobilization so“
Civil —
Manufaciuring Plant fg e s e s s B
Equipment N A4
Testing and "3 e '
Demotition of exis. | =

Figure 4,9 Overall Coustruction Schedule

4.8.2 Constrﬁction Supervision

To obtain a qﬁality product on time, within the construction funding limit, it is necessary (o
have full time inspectidn!supervision of the contractor’s activities. It is proposed that the design
engineer also perform the inspection/supervision work to avoid design/construction dispuies and
for a better, more prompt interpretation of the contract documents. A construction resident
manager would report direcily to the Ministry of the Environment and the Water Company on the
physical and financial status of the work. Under each resident engineer would be several resident
inspestors and technicians. Specialists in other disciplines would be available as needed from the

design engineer’s office.
4.8.3 Consiruction Costs

The construction costs for the two Options for the Birzai project are shown in Table 4.19
and Table 4.20.

Demolition involves removing all above ground structures and buildings from the existing
treatment plant site, removing all sabs at grade, cracking of the bottoms of below grade structures
so water will not accumutate, filling all below grade tanks and basins with earth or sand to ground
level, salvage of all reusable equipment or material, removal of off-site services (electricity,
telephone, water and heat/hot water), and removing all unused equipment and materials, trash and

waste from the site.

430



Month after award

New Treatment plant 1123141596781 9]30311]12]13
1 {Contractoi's Mobilization
2 |Comptetion of Reaction Tank 3
3 |Completion of Bquipment Room R
4 |Earth work [ T o
5 |Recelving Box =
6 |Grit Chamber =
7 _Parshall Flume ey
8 |Final Sedimentation Tank
9 |Sludge Thickener e
10 [Sludge Storage Tank f—
11_|Sludge Treatment Builing
12 {Studge Storage Yard Py
13 |Studge Lagoon |
14 JAdministration Building Pete—
15 |Ttertiary Treatment Building Hnpum—

16 |Yard Piping
17 |Discharge Pipeline
18 |Equipment Manufacturing
19 |Mechanical Equipment Installation
20 |Electrical Works Installation
21 _|Fencing and Gales
22 tPaving
23 |Yard Lighting
24 |Power Supply Connection
25 |Testing and Commissioning |
26 |Contractor's Demobilization
Other Facilities |
24 |Demolition of exis. Treatment Plant —
25 |Modification of existing Pump Stations R

26 i 1111

Figure 4.10  Facilities Construction Schedule

4,84 Operational Cost

Operational costs for the project include operation and maintenance labor, social insurance,
and other related costs. Since these costs occur on an annual basis, the present worth has been
calculated and added to construction to obtain the project cost.

Other operational costs include outside services for electrical energy, laboratory analysis,
spare parts and small tools, telephone and telemetry, sotid waste collection and disposal, fuel
supply and chemical suppties. It is planned to use plant personne! for screenings and grit disposal
al a nearby landfill. Dried sludge will be provided to local farmers as a soil conditioner and tow-
fevel fertilizer, A potable water supply system would be included in the plant design. Sewerage
service would also be included in the plant design through a sewer system pi.:mping to the plant
headwork’s. A heat and hot water system would also be provided by an in-plant system for the

Administration Building. A plant water system would provide treated effluent for washdown,
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toilet flushing, fire protection, water seals and chemical solution water when applicable.

Operational costs for Birzai are shown in Table 4.21.

Table 4,19 Construction Costs for the Birzal Treatment Plant (Option 1)
Anmount % of ¥/IC L/IC
(Litas) F/C | (Lias) {L.itas)
Construction Cost
Treatment Plant (secondary treatment process)
1 Struclures 2,346,048
1 Grit chamber 14,711 0% 1,385 7,385
2 Parshall flume 3,210 50% 4,105 4,105
3 Splitter Box 5,484 50% 2,742 2,742
4 Completion of structures of 139,058 50% 69,529 69,529
reaction tank and sedimentation
tank ,
5 Modification of sedimentation 127,461 30% 63,731 63,731
tank structure
6 Final sedimentation tank 561,028 50% 280,5141 280,514
7 Sludge thickener $9,926 50% 44,963 44,963
8 Sludge storage tank 72,311 50% 36,155 36,155
9 Sludge treatment building 157,300 30% 47,1901 110,110
10 Sludge storage yard 482,646 50% | 241,323 241,323
11 Administration building 587,853 30% 176,356] 411,497
12 Miscellaneous structures 100,000 30% 30,000 70,000
2 Earth Work 9,796] 30% 2,939 6,857
3 In-plant Piping 135,348} 70% 94,744} 40,604
4 Site Development 537,123] 30% 16L137F 375,986
5 Water Supply Facility 100,000| 70% 70,000 30,000
7 Landscaping 50,000 30% 15,000 15,000
6 Plant Equipment 4,512,000] 80% | 3,609,600 902,400
Treatment plant {(secondary freatment process) 7,690,315
Treatment Plant
(tertiary treatment process)
Biological membrane filter unit (building and 1,300,000 70% | 910,000 390,000
plant equipment system)
Structures/building 280,000
Plant equipment - 1,020,000
Efftuent Pipeline to the Juodupe River
RCP dia.400 mm, L =3,250 m 975,000] 30% 292,500 682,500
Demolition of the Existing Treatment Plant 50,000; 30% 15,000 35,000
Expansion of Pump Station Monitering Sysfem 150,000 80% 120,000 30,000
and Structural Repair
Total Construction Cost 10,165,600 6,294,913] 3,870,402
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Table 4,20

Construction Costs for the Birzai Treatment Plant (Option 2)

Amount % of F/C L/C
(Litas) F/C | (litas) (Litas)
Construction Cost

Treatment Plant (secondary {reatment process)

1 Structures 2,346,048 ‘ .
1 Grit ¢hamber 14,771 50% 71,385 7,185
2 Parshall flume 8,210 50% 4,105 4,105
3 Splittes Box 5,484 50% 2,742 2,742
4 Completion of structures of 139,058 50% 69,529 69,529

reaction tank and sedimentation
tank : .
5 Modification of sedimentation 127,461 50% 63,731 63,731
tank stracture '
6 Final sedimentation fank 561,028 50% 280,514 230,514
7 Sludge thickener 89,926 50% “44,963 44,963
8 Sludge storage tank 72,311 50% 36,1551 36,155
9 Sludge treatment building 157,300 0% 47,1901 110,110
10 Studge storage yard 482,646 50% | 241,323 241,323
11 Administration building 587,853 30% 176,356 411,497
12 Miscellaneous structures 100,000 30% 30,000 70,000
2 Earth Work 9,796} 30% | - 2,93% 6,857
3 In-plant Piping 135,348] 70% 94,744 40,604
4 Site Development 537,123| 30% 161,137 375,986
5 Water Supply Facility 100,000{ '70% 70,000 30,000
7 Landscaping 50,000} 30% 15,000} 35,000
6 Plant Equipment 4,562,000] 80% § 3,649.600] 912,400
Treatment plant
(secendary treatment process) 7,740,315
Effluent Pipeline to the Obelaukias River ‘

DIP dia.300 mm, L = 7,000 m 7,325,000 80% | 5,860,000] 1,465,000
Demolition of the Existing Treatment Plant 50,000| 30% 15,000 35,000
Expaunsion of Pump Station Monitoring System 150,000] 80% 120,600 30,000
and Structural Repair

Total Construction Cost 15,265,600 10,992,413] 4,272,902
Table 4.21 Operational Costs
(unit: Litas/year)
Option | Option |
Item (with Tertiary (without Tertiary Option 2
Treatment) Treatment)
Power cost 106,900 85,250 102,400
Chemicals/Fuel 71,000 71,000 71,000
Fuel and Spare Parts/Tools £9,600 73,250 73,250
TOQTAL 266,900 229,500 246,650
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48,5 Other Costs

Other costs shown in Table 4.22 include land acquisition and engineering costs.  Land

acquisition or rental of easements for discharge pipeline construction and maintenance and at the
cflluent discharge points to the rivers must be obtained prior to construction to avoid claims from
the contractor for delay. Usually, the Ministry or Water Company obtains any required land for
the project and costs for repayment are not inctuded in any project grants or loans.

While the proposed treatment plant site is owned by the Water Company, not all land for the

effluent pipeline and maintenance road have been acquired.

Table 4.22 Other Costs
unit: Litas
Hem Option1 __Option 2
Land/Easements - ' 5,000* -
Engineering (10% of construction cost)
Final Design 406,560 610,600
Constructior Supervision 609,840 915,900
TOTAL 1,021,400 1,526,500
* Option t needs land acquisition for discharge pipe for about 800 m,
48.6 Project Cost
E@ The final project cost is shown in Table 4.23 and includes the construction cost, operation

and maintenance cost, and other costs including land acquisition, and engineering cost and a

project contingency of five percent.

Table 4.23 Project Cost (Option 1)
(1000 Litas)
Item Foreign Cost Local Cost Total Cost
Construciion Works 6,295 3,870 10,165
Other Costs 712 309 1,021
Contingency (5%) 346 213 559
TOTAL PROJECT COST 7,353 4,392 11,745
Table 4.24 Project Cost (Option 2)
(1000 Litas)
Item Foreign Cost Local Cost Total Cost
Construction Works 10,992 4,272 15,265
Other Costs 1,068 458 1,526
Contingency (5%) 605 235 840
TOTAL PROJECT COST 12,665 4,965 17,631
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49 FINANCIAL, ECONOMIC AND SOCIAL ANALYSIS

4.9.1 Financial Analysis

4.9.1.1 Basis of Financlal Analysis

A financial model has been constructed, focusing on cash-flow forecasting, to conduct a
(inancial analysis of the Project. Tarifl required to recover the operating costs and to pay back the

toan (both the principal and the interests) has been projected in comparison with financing sources

with different costs.
4.9.1.2 Financial Resources Assumed

Main financial resources are assumed as follows:

State Gra.ntJSubsidy

Considering the difficult financial situation of both the Birzai Water Company and Birzai
municipality, some subsidy from the state budget may be necessary for financing the project
implementation. The state subsidy is assumed at S0 percent of the total investment cost,
Loan from foreign official aid or commercial institutions

With the tight limitation of the tariff increasing, the feasibility of the Project will depend

largely on the loan with the lowest cost and most favorable conditions (grace period, ¢.g.)

Cash reserve of the Birzai Water Company is assumed not to be used for the initial

investment, nor to be reinvested in any additional investments during the project period.

4.9.1.3 Effecis of Inflation

Inflation will have a great effect on the project. In the analysis, all the costs, except for the
depreciation, maintenance and spare parts, taxes, and preparation for bad receivables are assumed
to rise at the inflation rates assumed. '

At the initial investment costs have been calculated in the future price, using the inflation
rates assumed,

Considering that the project will probably use a fixed interest rate loan, and also from the

view point of real value for tarifts, the moderate (lower) rates are assumed as follows:

Period Inflation Rate {see Section 2.3.4.2)
1998 6.1%
1999 59%
2000 and after 5.0%
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4.9. 1.4  Project Period

In the financial analysis, a 25-year period is used with following considerations:
* Inaccordance with the financial conditions of foreign aids, pay-back period is more
or less 25-year including a grace period.

2 This period scems reasonable from the facility life and depreciation period of the

cquipment.
4.9.2 Financial Performance

Using the financial mode), the financial performance has been projected and analyzed,
focusing the FIRR and tariff required to recover the total cost.

4.9.2.1 Financial Internal Rate of Return {FIRR)

FIRR was calculated for the case of the leveraged finance with a state substdy/grant for 50
percent of the investment cost and with some soft loan (lower cost) financing for the balance of 50
percent. Conditions for the soft foan is assumed at an interest rate of 7 percent and 10-year grace
period such as the Nordic Investment Bank(NIB) loan. Tariff is set at in the beginning, 1.74Lt/m’
for Option 1 and 1.88Lt/m’ for Option 2, respectively. FIRR is then calculated at about 5 percent

as a hurdle rate which is considered by some official institutions as a benchmark for public
projects.

4.9.2.2 Cost Recovery

In the model using the leveraged finance (state subsidy 50% plus low cost loan 50%) as
assumed above, the tariff level at the beginning for cost recovery is predicted at 1.692Ltm’ for
Option 1 and 1.818L¥m* for Option 2, respectiﬁely. ~ This means that from that tariff at the
beginning of the operation and through 25-year operation, the project will just recover the
operation cost aﬁ.d pay back the loan (both the principal and the interests).

~ To maintain the sustainable management, some positive level of FIRR should be assumed.
If the benchmark of 5 percent FIRR should be applied, the sustainable tariff is predicted at
1.74L¢/m’ for Option | and 1.88LY/m’ for Option 2, respectively.

From the current tariff ( 1.16LYm’ for domestic users and 1.17Lt/m"* for industries uvsers), the
predicted tariffs represent an total increasing of 49.7 percent (Option 1) and 61.8 percent (QOption

2) in 3-year period, equal to the average increasing rate of 14.4 percent (Option 1) and 17.4 percent
(Option 2) per year.

4.9.2.3 Sensitivity Analysis

For the case of Option 1, the initial tariff can be set at 1.65LYm’, if the interest cost is 5.
percent. It should be set at 1. 74Lt/m’, if the interest cost is 7 percent, while it should be further
raised to 1.83Lt/m’, if the interest cost is 9 percent.
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For the case of Option 2, the initial tariff can be set at $.75L.UnY, if the intercst cost is 5
percent. Tt should be raised to 1.881.t/m’, if the interest cost is 7 percent. It will be further raiscd
to 2.01LtnY, if the interest cost is 9 percent.

The effect on the tariff from the beginning to the end of the repayment period, of the

different interest cost, are as follows:

Tariff (LYm®) predicted in different interest costs are presented below:

Table 4.25 Projected Tariff to Achieve 5% FIRR

Interest Rate of Loan Tariff (LUM")
(%) First Year 10th year 25th year

{Option 1)5 1.65 2.19 3.53

7 1.74 2.31 3.72

9 1.83 2.43 3.92
(Option 235 1.76 234 3.76

7 1.39 2.52 4.05

9 2.03 2.0 4.35

493 Conclusions and Recommendations

Through the use of the financial model, the financial feasibility has been analyzed} the tariff
required o recover the operating cost and to pay back the loan have been predicted; and the
sensitivity of the tariff and FIRR to the variance of some important factors have been studied.

As a conclusion of the financial analysis, the following recommendations are proposed.

$)) Tariff Structure

- Tariff should be set not only to recaver the operating cost, but also to pay back the loan
{both the principal and the interests).

- In setting the tariff, a certain level of FIRR should be fully considered, in order to
maintain a sustainable management of the Water Company.

- The bench marking of 5 percent of FIRR should be a standard for the project.

- If finance can be arranged for 50 percent from the state subsidy/grant and for 50 percent
from the loan at the cost below the level of 7 percent, the required tariff in the first year
is predicted at 1.74LVm’ for Option 1, 1.88LUm’ for Option 2. It should then increase
once every two years during the first 4-year period, and once every 3-year for the
remaining period of the project, both by 10 percent.

- The above predicted tariff may be affordable to the users for the reasons as foltows:

- The current tariff (1.16Lt/m’) is at the lower level in the country, and should has
some room to be raised.
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- Incecase in tariff is considered modest during the whole repaynient period that is 10
percent in every three years, while inflation rates is 5 percent every year. This is

equal to 15.7 percent every three years.
(2) Selection of Funding Source

Considering the cconomic development, family income and municipality budget is not
expected to increase quickly, so it is difficult to expect the volume of both water and
sewage will increase greatly.

The feasibility of the project will largely depend on utilizing the toan with low cost and
other favorable conditions. Grace period is also important for the project, considering the
heavy financial burden in operation during the first ten years.

A funding source should be selected so that the project will be operated at the lower tariff

while maintaining viable financial conditions to recover the opersating cost and to pay back

the loan, and reach a certain level of FIRR.

State subsidy/grant will be necessary in about 50 percent of the total investment cost.

Other funding is recommended to have an interest rate not above 7 percent and preferably

with a 10-year grace period.

494 Economic and Social Analysis

~ 4.94.1 Economic Analysis

Regarding the economic valuation of the project, the most preferable approach would be the

quantification of the economic benefits and costs. In many cases, however, many factors can not

be quantified. The concept can be shown as follows,

Table 4.26 Concept of Economic Analysis
. Improvement of Economic Economic
Category Indicators __ Indicators Units Value
Health benefits generally difficult to specify and quantify the effect.
( example ) (Acxamplc) i ( 1)
verage year example
(example ) thenumber | (ETRE | e 100¢ 1131
Number of decreases to 50 health care and +1.084
water bome from 121in 1997, | | gicatservice | (1996-1998)
disease Imp rovement per capita in = 10,000litas
number is 71 1996 is 109 litas
Environmental . litas. 15,000 (2001)
benefits Poilution charge Changss in . -75,000 (1597)
pollution charge = litas. - 60,000
Local
economic Real estate tax - - -
benefits-| ~
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Table 4.25 Projected Tariff to Achieve 5% FIRR (continued)
o ] Improvementof | Beonomic | Economic |
t . . -

__‘?f‘_‘*g““f_ __Is_ld—:cafcirs__ﬂ Indicators | Unils Vatue
L.ocal . L A multiplier
economic i{_ggtonal EO(.:::IIUQ!]OH by [-0 table litas.11.3 % 2.5 =
benefit-2 eflocts Hitas. 11.3 mittion 2.0-3.0 (in case litas, 28.1 million
- e T Lol Japan) -
Intermational Contribution to Contribution to
relation Eeonomic effect Economic environmental environmental

’ Growth standard standard

o improvement improvement

4.9.4.2 Social Analysis

The social aspects of the project, in other words how the project will directly affect the lives
of the people in the area, must be considered with care.  Analysis will consider unigue
characteristics of the arca in terms of the relative affluence of the people and their requirements/
desires in terms of the sanitation and income level.

According to the questionnaire survey, water and sewerage expenses to average monthly
expenses in Birzai is 1,3 percent and it seems to be not higher than other areas considering the
differences of the income level and the tariff level. It is said that the maximum limit of the ratio
usuvally adopted for sewerage charges in developing countries is about 2 percent. GDP per capita
in Lithuania is a level of middle development countries. The people can therefore afford to pay
more than 2 percent. Increase of the tariff can be expected even though the people in Birzai do not
want 1o pay sewerage charges according to the questionnaire survey. However, increase of the
tarift should be discreet.

The average annual unemployment rate in Birzai is lower than other districts, but is still
over § percent. Reduction of employees may be necessary in order 1o manage the company and to
cover the costs besides increasing the tanff. It may be difficult for the company to reduce the

number of staff members, but the priority should be given to efficient management.

416 EMPLEMENTATION PROGRAM

Implementation program of the proposed project will consist of the following stages:

= Detaited design

= Financial preparation
*  Tendering

1 Construction

s Commissioning

The schedule of each stage is assumed as shown in Figure 4.11.
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Activity o8| 1999 2000 2001

Pre-Construction Phase AL
Feasibility Study 1
£unding Arfangement
Selection of Consultant
Detailed Design
Pre-qualification of contractors
Bidding and award

Construction & Testing

Qperation of the New System B

Figure .11  Implementation Schedule

411 RECOMMENDED ORGANIZATION AND MANAGEMENT OF THE WATER
COMPANY

4.11.1 Recommended Organization

4.11.1,1 Changes in Organization
A recommended organization' for the Water Company is presented in Figure 4.12.

4.11.1.2 Establishment of Clearer Business Units and Accounting Units of Water and

Sewerage Services

The income of the company is generated only from the water supply and sewerage services.
It is natural that many common costs are shared between the water depariment and sewerage
department. Likewise, the controller, finance and administration costs should also be shared

properly. Cost sharing ratios and a table (similar to that presented below) should be established.
4.11.1.3 Further Utilization of Part Time Workers and Outside Orders in the Future

The Water Company already utilizes part-time workers and outside services and many
companies in foreign countries have been using part-time workers and soliciting services from
outside firms for clerical workers, office cleaning, guards and meter reading, etc. These service
industries will appear if not already in existence, as the society moves to a market oriented one. It

is important {o cut personnel costs by utitizing part-time work to a maximum, where possible.

4,112 Recommended Enforcement of Management

4.11.2.1 Intensification of personnel management

‘The number of staff members has been increasing as the coverage area has ¢xpanded. The
Water Company is in the process of establishing an appropriate organization for efficient
management. Now, the Water Company should focus on management of personnel and

establishing an efficient organization for the immediate term. Consumers may have some
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complains about the increase of the tariff and the expense of excess personnel, based on the recent
questionnaire survey, In order to raise the tariff to cover costs, the Water Company must make the

effort to analyze itsc!f thoroughly and show consumers efforts are made to reduce personnel costs.

4.11.2.2 Negotiation on the Coverage Area with Municipalities

It is clear that the oxpansion in service areas will decrease the efficiency of the Watey
Company and cause operational losses for the company. Expansion should be cautious and the
Water Company should negotiate the sharing of costs with municipalities if the company has to
include additional arcas from the viewpoints of regional policy.

4.11.2.3 Integrated Management Information System

An integrated managgment information system should be installed to manage the company
efficiently. A billing and collection control system, revenue accounting system, water and
sewerage system monitoring and maintenance system, stock and supply control system,
procurement control system, operation cost accounting system, assets control system and cash
control system, settlement account system and budgeting system are recommended.

Monthly or quarterly assessment of the efficiency and achievement of goals should be

performed for management review and control. Recommended information management system is
shown in Figure 4.13.

4.11.3 Performance Assessment System

4.11.3.1 Goals and Assessmenrts for Business Units

The company may not be familiar with the assessment system for business units. Private or
self supporting companies should establish achievable goals at the start of each fiscal year, The
achievement ratio (actual over planned) should be assessed every quarter or twice a year. The
managers of the business units have responsibilities to meet the achievement rsatio and staff
members of the units share the responsibility when personnel performance is assessed. Companies
also face many everyday difficulties and this kind of activ'ity may seem to be unrealistic because
the company is kept busy coping with immediate troubles, The Water Company is however an on-
going concern, and this activity to reach goals is very important to solve long term problems
systematically and understand the structure of management performance.

4.11.3.2 Written Goals and Performance Assessments for Staff Members by Personnel
Meetings

All staff members should have clear goals every year and performance achievement ratios
should be assessed once or twice a year. Goals are the same as those of the business units and

could include personal goats for each staff member, i.e. better on-time work effort. These goals
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and assessments shoutd be provided in wrilten format. Personnel meetings between the dircclor

and cvery stalf member should be held once or iwice a year focusing on goals and assessments,
4.11.3.3 Incentives for Achieventent of Goals

Based on the assessment activities, special incentives for achicvement could be established.
Special incentives include: 1) Bonus (in accordance with cost cutting amounts afler improvement
of loss), 2} Remuneration (in accordance with achicvement ratio for the following year's
remuneration), 3) Training {in accordance with achicvement ratio for participating in training
courses in special fields), and 4) Awards (in accordance with achievement ratio by giving a award

from the Water Company), etc.

4.11.4 Other Issues in Organization and Management

4.11.4.1 Training and Education

Staff members should be given new information on new operation skills and technologies
and therefore should participate in lectures and seminars to acquire this knowledge. Especially,
staff members in the human resources unit in the business support department should take part in

courses of personnel management and personnel assessmeant.
4.11.4.2 Continuation of Opinion Survey and Promotion of Understanding

Customers seem to always have complains concerning the tariff level and further increases
in the tariff. The company should ask for the opinions of consumers in order to help decide upon
tariff increases without regional political problems and to offset complains with improved service.
It is important that the opinion suwéys be continued and announcements be made to the public to
overcome these comments for a better understanding of the tariff structure and the company
management. A budget should include an amount for advertisement and publication.

Recommended program structure is shown in Figure 4.14,
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Figure4.14  Recommended Program Structure for the Birzai Water Company

4-45




-

4.12 PROJECT EVALUATION

4.12.1 Rationale of the Project Implementation

Implementation of the proposed project is considered essential for protecting the water
environment in the Birzat Region in particular for preveation of pollution and to maintain the
quality of surface water and groundwater. Implementation of the project will further contribute to

the preservation of the natural resources in the region.

4.12.2 Project Evaluation

4.12.2.1 Technical Evaluation

The project is feasible in terms of the technical aspects to meet the effluent standards set out
by the Ministry of Environment. The proposed treatment method and treatment plant facilities are

considered acceptable to the level of the technology and operating staff in Birzai and Lithuania.

4.12.2.2 Environmentaf Consideration

Implementation of the proposed project will not have a serious environmental impact either

during the construction period or operation of the treatment plant.
4.12.2.3 Financial Evaluation

The financial analysis shows that the project is financial viable with a reasonable range of
tariff setting and assumptions of financial sources in 50 percent of soft loan and 50 percent of state

subsidy/grant.
4.12.2.4 Economic and Social Evaluation

The proposed project is expected to contribute to the upgrading of the local economic and
social environment. Tourism is one of the major industries in the project arca where Birzai is a
local center of manufacluring. Improvement in the environment will be beneficial for the tourism
development.

Living conditions of the residents will also be improved particularly when they have contact

with the water of the lake and rivers through their amusement or hobby activities.
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5 SKUODAS TOWN - SEWERAGE SYSTEM IMPROVEMENT PLAN
5.1 DESCRIPTION OF THE STUDY AREA

5.1.1  General

Skuodas is located 350 km northwest of Vilnius, 40 ki from the Baltic Sea and only 2 km
from the Lithuanian-Latvian border. Skuodas was first mentioned in history in 1253 as a part of
territory occupied by Kurdiai called Ceklis. Skuodas received the first Catholic missionaries in 1567.
Since then, through the 17th and 18th centuries, Skuodas has suffered from the wars and occupation
of czarist Russia. Skuodas was the central district of the region during the occupation of the czarist
Russia and during the Lithuanian independence period from 1918 to 1940, The present district
territory was defined having an area of about 911 km? in 1950. The town of Skuodas (urban area)

now occupies 596 ha and has a poputlation of 8,970.

5,1.2 Natural Conditions

5.1.2.1 Topegraphy

Skuodas is located on relatively flat land with an altitude between 16 to 30 m above sea level.
Ground slopes gently downward from southeast to northwest. Residential areas in the town are

located at higher elevations to the south and southwest.
5.1.2.2 Meteorology

Temperature and precipitation of Skuodas area are shown below:

Table 5.1 Temperature and Precipitation in Skuodas
Month Temperature (°C) Precipitation {(mm)
Minimum | Average*' | Maximum | Minimum Average Maximum
January -36.6 - 9.0 6 49 160 |
February -35.5 - 14.0 2 33 97
March -26.0 - 185 5 42 105
April -16.3 - 25.0 2 39 111
May -13 - 30.5 5 38 88
June -1.7 - 34.1 5 65 138 |
July 3.1 - 3238 11 75 166
August 6.0 - 33.0 5 97 302
September -4.8 - 289 9 98 2581 |
October -10.4 - 23.5 7 85 265
November -24.0 - 17.5 30 93 174
December -20.8 - 11.2 9 68 150
510%° 782 | L1i2¥ ]

source: Meteorology Station

*|: average temperature of Skuodas is not available.
*+2: minimum annual total precipitation (1976)

*3:: maximurn annual total precipitation (1981)
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5,823  Surface Waters

Skuodas has a 92 ha manmade lake just south of town. Two rivers flow through the town - the
River Bartuva with the tributary Luoba River.

5.1.3 Socio-economic Conditions

5.0.3.1  Administrative Territory and Population

Skuodas Municipality has a total area of about 911 km? with the town of Skuodas (urban area)

as the capital of the Municipality. The town of Skuodas has an area of 596 ha. The Municipality is
governed by the council and mayor.

Population of Skuodas is shown in the table below:

Table 5.2 Population of Skuodas

Municipality Population in
Year Population Skuodas Town
(urban area)
1991 27,149 9,048
1992 21,389 9,130
1993 27,525 9,065
1994 27,131 9,074
1995 21,731 _ 9,054
1996 27,770 9,039
1997 21,775 8,974

As shown above, the population of the town has been decreasing stightly while that of the
municipality has been almost stable, There has been limited migration in and out of the municipality.

5.1.3.2 Economy

Commercial and Industry

The main industry in the Skuodas Municipality is agriculture similar to other local areas in

Lithuania, In Skuodas town, there is only ane milk factory producing dairy products.

Local Investment
There is no local investment program ¢ither of the government or of the private sector,
Employment

Statistics Depariment shows the unemployment in Skuodas Municipality as follows:



Table 5.3 Unemployment Rate in Skuodas

 Year | Skuodas | Lithvania 1
1993 81% | 44%

1994 0% 3 38%

199 f 96% 61%
1996 02% | 71t%

Unemployment in Skuodas is high compared with the overall country’s average figure due to

the depression of the local economy.
5.1.3.3 Publlc Investment Program

As of the beginning of 1998, the sewerage system improvement project is the only program for

Skuodas Municipality proposed in the Public Investment Program of the Government.

5.1.4 Land Use

5.1.4.1 Present Land Use

The present land use of the Skuodas Municipality as follows:

Residential 126,70 ha  Agricultural 5531 ha
Commercial 91.90ha Military 0.13 ha
Industrial 10.45ha Parks 38.00 ha
Institutional 9.64ha Lake 92.00 ha
Others 171.87 ha
Total 596.060 ha

5.1.4.2 Development Plan for Future Land Use
Currently there is no definite plan to develop or expand the present urban area.

52 WATER COMPANY (VANDENYS)

5.2.1 History

Skuodas Water Company was established in April £995 as a joint stock company from the

former Klaipéda Water Supply Department. The Municipality owns all of the share capital of the
Water Company.,

522 Organizational Structere and Responsibility

In 1997, Skuodas Water Company had a total of 32 employees. Organization of the Water

Company and the number of staff of each division are shown in Figure 5.1,
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5.23  Service Area and Population Served
Populations served in 1996 and 1997 are tabulaied as follows:

Table 5.4 Population Served -- Water Supply and Scwerage

Year _ | Water Supply |  Sewerage
1996 7200 6,695
1997 7245 6,731

524  Tariff Structure
Tariffs for water supply and sewerage are set up as follows:

Table 5.5 Tariff Schedule

User Type . Water Supg:l{ Sewerape
Residential use 2.00 LVm 1.80 Lt/m’
Enterprise 2.00 Lvimy’ 1.80 Lv/m’

5.2.5 Financial Performance

The Skuodas Water Company made losses both in 1996 and in 1997, Operating losses to
sales; however, decreased from -6.5 percent in 1996 to -5.6 percent in 1997, Current losses to sales

decreased from -11.8 percent in 1996 to -10.3 percent in 1997. Losses to sales improved a little but
the ratio is still on the negative side.

3.3  EXISTING SEWERAGE SYSTEM
$.3.1  Existing Facilities

5.3.1.1 General

The sewerage system of Skuodas has been developed since the 19607s to collect, transfer and
treat the sewage discharged in the town proper. The existing system consisting of pipelines, pump
stations, and a treatment plant was completed in 1962. Currently, the existing system collecis
sewage totaling about 2,200 m’/day. The layout of the existing sewerage system is presented in
Figure 5.2.

$.3.1.2 Sewage Collection

The sewage collection system of Skuodas is a separate system in which only sewage is
collected. Rainwater is drained into the rivers or the lake through open channels. The sewerage
collection system consists of sewer pipelines and pump stations. The total length of sewers is

19,185 m with diameters ranging 100 to 500 mm.
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3.3.1.3  Sewage Treatment

Fxisting Treatment Plant No.t
The plant was constructed in 1979 with a design capacity of 75 m*/day. It receives sewage
from Pump Stations No.1 and 3. At present, the plant receives about 600 m*/day of sewage.

The plant is therefore heavily overloaded. Layout of the exisfing treatment plant is presented
in Figure 5.3.

Existing Freatment Plant No.2

The plant was constructed and owned by Land Reclamation Company with a design capacity
of 340 m*day. It was then transferred 1o the Water Company in 1995. ¥ receives sewage
from Pump Station No.2. At present, the plant receives about 70 m*/day of sewage. This

amount is much less than the design capacity, Layout of the treatment plant No.2 is shown
in Figure 5.4,

3.3.1.4 Studge Disposal

Existing Treatment Plant No.1

Sludge stored in the bottom compartment of the Imhoff Tank is removed by suction
equipment from the manhole adjacent to the tank. Sludge settled in the contact chamber is
taken away once every week or two. Removal of the studge from the Imhoff tank is carried

out about once a month ‘using a tanker. At present, sludge is disposed to agricultural and as
a normal practice in Lithuania,

Existing Treatment Plant No.2
After being dried in the drying bed, studge is removed and disposed to agricultural land. As

the incoming sewage amount is low, the studge production is also minimal,
5.3.1.5 Discharge of Effluent from the Treatment Plant

The two existing treatment plants discharge effluent to the Bartuva River at the closest point

from each plant site. Discharge point of the No.1 plant is jocated just downstream of the bridge
connecting the old town and new town.

532 Characteristics of Sewage and Plant Performance

3.3.2.1 Existing Data of Sewage Characteristics

The Water Company conducts a water sampling and quality analysis of the influent and
effluent of the treatment plant at Palanga Water Company once a month. Wastewater of the milk

factory and other commercial entities are also taken and analyzed at Klaipéda Environmental
Department four times a year.
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$.3.2.2  Performance of the Existing Treatment Plants

Existing Treatment Plant No.1

As shown in the water quality data, the existing treatment plant No.t does not satisfy the
national efftuent standards referred to in Section 3.5.1.1. The summary of the influent and

effluent are shown below.

Table 5.6 Summary of Performaunce of the Treatment Plant No.
0D, | CODye SS Totah N | Totai-P | Detergent | _ Ol |
Inf, | BfE. | Inf | ER, | Inf. { B(Y | Inf. | B | Inf. | EfY. ] Inf. | E@. | Inf. | B4
Maximum | 973] 307} 222 - 97| 428]| 144] 1423 671 160] 86| 9.1| 3.0] 140 1.30
Minimum 181]  94f 54| 42] 10| 73] 40f 30| 69 59| 0.8f 0.0] 0.00] 0.00
Average 459] 22s| 112] es| 244f 16| 671 49 105 72| 3.5] 1.4] 033 025
Efffuent 20{ave) | 100 {ave) | 30{avec)
Standard M {max.) | 150 (max.) | 45 {max.) NA NA z L
Q;"’rr::le‘gaﬁo 45% 3% 47% 23% 27% 47% 34%

Eftluent standard: for <10,000 p.e.

BOD; and suspended solid far exceed the maximum values set in the standards while the
COD, detergent, and oil are within the acceptable range of the standards. This failure is
easily explained from the design of the treatment process that is only physical treatment,
Existing Treatment Plant No.2

@ The existing treatment plant No.2 is being operated with less load than designed. Summary
of the treatment performance is shown fn table below.

Table 5.7 Summary of Performance of the Treatment Plant No.2

BOD, CODy, 55 Total-N Total-P | Detergent Gil

Inf. | Eff. | Inf, | Eff. | Inf. | EfY. | Inf. | Eff. § Inf. | EfF { inf. | Eff. | Inf. | B
Maximum [ 2128] 212 376] 22]1853| 2] 81| 31 6] 7.2| 96} 1] i.1| 045
Minimum 26] 631 12} 9] 33 % 15] 64| 12 1.2] 0.1} 0| 0.68 0
Average 316]  32{ 920 15| 351] 16| 36 21 7 3 3 0 0 0
Effluent 20(ave) | 100 (ave) | 30(ave)
Standard 30 (max) | 150 (max) | 45(macy | NA NA 2 .
Average O o | 6% 2% 82% 34% A% 78% 61%

Effluent standard: for <10,000 p.e,

Suspended solid and COD are well below the effluent standards. BOD7 does not comply
with the standards. Considering that the plant is under-loaded, the aeration practice in the
oxidation ditch is not satisfactory while the suspended solid and organic substances

confained in the suspended solid are removed in sedimentation process.

5.3.2.3 Industrial Wastewater

In Skuodas, there is only one factory that is a milk company. In 1997, this factory consumed

40 m’/day of water on daily average basis. The total water consumption of this facility is only 6
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percent of the total water consumption.
5.3.2.4  Results of the Water Sampling and Water Quality Analysis

The JICA Study Team conducted a water sampling and water quality analysis to supplement
the data for sewage. Water samples were taken at the points and with a frequency as follows:
Raw Sewage
From the inlet channel of the treatment plant No.1 and No.2
4 days x 13 samples/day (every 2 hours for 24 hours)
= 52 samples
As well as water sampling, flow rate measurements were conducted at each sampling time.
Samples were analyzed at the Vikta Laboratory in Vilnius. Results of the sampling are

summarized in Table 5.8,

Table 5.8 Results of Water Quality Analysis

. . sampling date

ttem UMU 73012829 | Aug 0607 | Aug 13-14 | Aug 2021
Sewage Flow m'fday 1,253 1,001 1,476 526
5SS mg/1 490 362 157 209
BOD, mg/l 519 273 198 . 296
Soluble BOD, mg/l 201 o4 78 165
CODb mg/i 957 - 757 396 589
Total-N mg/l 57 635 . 55 58
Total-P mg/l 11.8 9.7 136 93
Note: Concentrations are calculated as a weighted average of the concentrations and
flow-rates of the 12 samples taken every 2 hours during 24 hours, Details are presented
in Appendix 4.

54 EXISTING CONSTRAINTS FOR SEWERAGE SYSTEM
5.4.1 Technical Aspects

5.4.1.1 Collection system

fmprovement in pump operation and flow regulation will be recommended to achieve a
proper hydrautic loading to the treatment plant. The degree of flow regulation will be dependent
on the flexibility of the treatment process. Design of most treatment plants normally incorporates a

peak flow factor 2 to 3, and the degree of flow regulation may not be therefore as severe,
5.4.1.2  Sewage freatment plant

Existing Treatment Plant No.1
The Water Company has already decided to sbandon this plant, The Water Company
constructed a pump station at this treatment plant, and dual transmission pipelines to transfer

the incoming sewage to the proposed treatment plant site at the western suburb of the town.
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Existing Treatment{ Plant No.2

The failure of this plant in terms of BOD removal is likely resulted from absence of sludge
recycle. Presently, tiquid is recycled by pumging from the bottom of the sedimentation tank
to the oxidation ditch. The liquid however does not contain solids so that MLSS (Mixed
Liquor Suspended Solid) in the oxidation ditch cannot reach the optimum fevel, that is
normally above 3,000 mg/l. Further, because of the insufficient mixing in the ditch,
suspended solid seems to be settling in the ditch channel rather than in the sedimentation
tank. The ditch therefore works as a sedimentation tank. If the oxidation ditch and

sedimentation tank work normally, the recycled liquid must contain more condensed sludge.

35.4.1.3 Industrial wastewater

From the data of water quality and water consumption, BOD; load of the wastewater from
the milk company’s factory is estimated at about 6 percent of the total load incoming to the

treatment plant. Impact of the organic load in the industrial wastewater is therefore considered
insignificant.

5.42 Managerial Aspects

$5.4.2.1 Collecting Incorrect Charges from Collective Housing

It has been reporied that some residents iried to manipulate meter reading to reduce the
consumption by use of a magnet or by relcasing water in so small amount that it cannot be detected
by the presently used water meters. This problem may however be more or less overcome by
replacing the existing meters with ones sensitive enough to detect small flow.

Some flats do not have meters. If so, they pay charges based on a norm, which is a standard
usage of volume for those who have no meters. The company has not been collecting the correct
charges from residents in collective housing because residents not having meters use more water

than the norm. It is estimated that the company has been losing 15 to 20 percent of the correct

charge.
5.4.2.2 Self-Declaration System

Individual house consumers who have water meters record the water usage from the meters
every month by themselves and fill out the form in the subscription booklets, Based on a random
sampling check by the company last year, 15 users out of 200 samples were found not paying the
correct charges, accounting for some 7.5 percent of the sample. Since the number of residents is

smalt, the percentage of people who do not pay the correct amount may be subslantial.
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5.4.2.3  Short of Petlodic Performance Evalnations

the company is supposed to check all detached houses twice a year, but actually it chooses
approximately 200 houses at random out of 514 houses and chceks whether users have paid the
proper amounts from April to July. About 15 customers were found to have not paid the proper
amounts last year. If the company had checked all detached houses, about 40 users might have
been found not paying the correct amount.

5.4.2.4 Lack of integrated management information system

A computerized information system is to be instatled in a controller room to manage billing
and collection of the water and sewetage fees, as of June 1998, There are no more information
systems planned for any of the management functions. Lack of information systems causes

inefticiency in gathering correct information and inability to provide speedy action to meet
problems. '

5.4.2.5 Process of a Self Supporting Management System

The Water Company manages itself on a self-supporting accounting system and also follows
policies for tariff collection for the municipality. The Water Company actually does not have an
autonomous management.

5.4.2.6 Process of Rationalization

Operation costs increased by 12.7 percent, the same as the increase in sales, although
inflation (CPI) was 8.9 percent in 1997. The number of employces stifl remains at the same level
as when the company started operation. As previously stated, the company must check the
incorrect revenues and the number of staff members in charge of checking may not be enough. On

the other hand, there may be some redundancies in other business units, mainty technical units.

§4.3 Financial Aspects

5.4.3.1 Unclear Business Unifts

Financial analysis is based on sharing common indirect costs between the water and
sewerage divisions. The sharing system for wages and salaries of staff members who work for

both the water and sewerage divisions and some other common operational expenses has not been
clearly defined.

5.4.3.2 Increase of Sales and Operating Costs

The company increased sales by 13.6 percent in 1997, mainly due to the tariff increase. The
tarift increased by 25 percent for water supply and by 32 percent for sewerage system for

residential users and by 9 percent for other users. The costs also increased by almost the same
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degree. The operation continued at a loss with only a 2.1 percent imptovement in the operaling

loss tevel and 3.1 percent decrease in the net loss fevel.
5.4.3.3 Decrease of Usage

The volume of sales in 1997 decreased by more than 12 percent due primarily to the tarifl’
increase. It is not clear whether the volume will again decrease. According to the questionnaire
survey, 50 percent of those questioned do not want to pay the charge for sewerage service and 24
percent answered that the sewerage charge should be paid by the government. The tari(l for

sewerage in Skuodas is already at a relatively high level.
5.4.3.4 Long Collection Perlod and Delayed Payment

There is a major delay of more than three months in bill collection from the hot water and
heating company in Skuodas. Some public institutions have also delayed payment because of a

shortage of funds. Some ten percent of customers have delayed payment.

55 FUTURE DEMAND FOR THE SEWERAGE SYSTEM

55.1 Design Year

The design year is set at the year 2010. This targel is 12 years from the planning stage and
considered suitable for the design horizon of the new facilities.

8.5.2 Service Area

The enlire urban area is set as the service area for the proposed improvement plan of the

sewerage system.

5.5.3 Planned Population and Sewage Amount

5.5.3.1 Population

Future population of the urban area of Skuodas is projected vsing the growth ratio applied in
the projection of country’s population prepared by the Department of Statistics as presented in
Section 2.3.3.2. Of three medium scenarios, the medium-3 scenario (medium-high) is adopted
since it has a slight increase in the country’s population and is on the safe side in the projection of

the amount of sewage. Yearly growth rates of population are tabulated as follows:
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Table 5.9

Yecarly Population Grewth Rate and Population

Year Country Total Urban Area Urban
{% / year) (% { year) Population
~1997-2000 -0.02% -0.05% 3,970
2000 0.09% 0.24% 3,992
2002 0.16% 0.32% 9,020
2000 | 0.1%% 0.34% %051
2004 0.21% 0.37% 9,084
2005 0.24% 0.39% 9,119
2006 0.27% 0.42% 9,158
2007 0.26% 0.39% 9,193
2008 0.24% 0.35% 9,226
2009 0.23% 0.32% 9,255
2010 0.23% 0.31% 9,284

Calculated from Population Projections of Lithuania (Medium-3),
Depariment of Statistics, 1998

5.5.3.2  Service Ratio and Population Served

As of 199?, the service ratio of water supply and sewerage expressed as population is 80.7
percent and 75.0 percent, respectively. The Water Company expects these figures to increase to 90
percent by 2010. Therefore, the population served by the water supply and sewerage would

increase as calculated in table below.

‘Table 5.10 Projection of Population Served
Water Supply Sewerage
Year population service ratio population service ratio
served served

1997 7,245 80.7 % 6,731 750%
2000 7,176 80% 6,997 8%
2005 1,152 85% 7,660 84 %
2010 8,355 90 % 8,355 50 %

Population served = urban population x service ratio

5.5.33 Sewage

Quantity

Domestic Sewage

From the water supply data in 1996 and 1997, per capita water consumption was calculated
at 84 Veap/day (1996) and 73 Veap/day (1997). It may be interpreted that the drop in
consumption from 1996 to 1997 is because of the increase in water tarifl.

This unit consumption is very small for an urban area that would normally be more than 120

Vcap/day. The Water Company explained that the people of Skuodas are saving the cost of '

5-15



water after the (arift was incrcased. The Study Team also conducted an interview with
residents in the town and found that people are living with minimum use of water even for
bathing and washing.

The Water Company anticipates that the people’s attitude of saving water would continue
and that the per capita consumption in 2010 will fikely not be higher than 110 Veap/day.

For the projection of water consumption, increase in per capita consumption is therefore set
at 80 and 110 Vcap/day for 2000 and 2010, respectively. It is assumed that 90 percent of the
amount consumed is discharged into the sewers.

Table 5,11 Projection of Domestic Sewage

Year Population Per capita water Domestic Sewage
served consumption (Veap/day) (m’/day)
1997 6,131 73 477
| 2000 6,997 30 s17
2005 7,660 95 663
2010 8,355 116 827

domestic sewage = population served X per capita consumption x 90%

Wastewater of Industry and Hospital

According to the manager of the milk company, there is no plan to expand the factory
facility at present or in the near future. X is therefore assumed that the amount of industrial
wastewater wili maintain the present level (40 m*/day) until 2010. For the purpose of
projection, 50 m*/day is adopted.

Wastewater of the hospital has records of 70 to 100 m*/day in 1996 and 1997. The amount
of discharge is normally dependent on the occupation ration of the hospital. For the

projection, 100 m’/day is adopted as a high'er figure for industrial contribution of wastewater.

Infiltration

From the flow measurements conducted in this study, amount of the infiltration is estimated
at approximately 30 percent of the average water consumption although it varies.

For the projection for the year iOlO, tatio of the infiltzation is set at 30 percent of the other
flow.

Projected Amount of Sewage

From the discussion above, the amount of sewage is calculated as follows:
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Table 5,12 Projection of Amount of Sewage (Daily Average Flow)
e e OniG Ry
Year Domestic !ndust'nal Hospital Infiltration | Total Amount
- o scwage | wastewater | wastewater |~ " | T
Total Scrvice Arca (New Town and Old Town) N
20006 | 517 50 100 200 867 N
2005 663 50 100 244 1,057
2010 827 S0 100 293 1,270
| Service Area of Existing Plant No.1 (New Town) '
2000 450 6 | 100 L&D 78t .
2005 586 50 100 220 956
2010 740 50 100 267 1,156
Service Area of Existing Plant No.2 (Old Town) L
2000 53 0 0 6 88
2005 | 69 0 0 21 114
2010 88 0 0 26 145

In the projection above, the amount of infiltration increases while the sewer network may not

be substantially expanded. This can be possibly explained by the fact that the increase in

service connections and aging of the sewer pipes could lead to an increase in infiltration.

56 SEWERAGE SYSTEM IMPROVEMENT PLAN

5.4.1

Design Flow

Design flows are summarized in Table 5.13,

Table 5.13 Design Flow
Flowrate -
: m/day | m’/hour mimin | m/sec

Daily average flow (Qu) 1,270 52.9 (.88 ~0.015

Daily maximum flow{Qun) 1,600 66.7 1.11 0.019

Peak hourly flow (Qy) 3,200 133.3 2,22 0.037
Qdm = th x 1.35
th = Qdm x2.6

5,62 Characleristics of Sewage and Pepullation Equivalent

With the projected sewage and pollution load, characteristics of sewage are calculated using

the per capita unit load (70 g-BOD/eap/day) as follows:
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TableS. 14

Caleulated BOD I.oad and Concendration

Amount | Poputation BOD;lB:TJf: | BOD,; va’g{)iﬁai-iah

(m*/day) served unitload | Total Load| (mg/l) | equivalent

_____ - o |(eap/day)) (kg/dayy | L

Doniestic Sewage 8,355 70 585 707 8,355 ]
Industrial Wastewater 125 2,500 1,786

Infiltration . R R
Total 710 560 10,141

Note:

Pollution load in the hospital wastewater is considered to be included in the domestic

sewage.

Using the population equivalent caleutated above, other pollution toads are calculated as

follows:

Table5.13 Calculated S8, Toial-N and Total-P Leads and Concentrations
SS Total-N Total-P
population equivatent 10,141 o4 o 10,141
unit load (¢/p.0./day) SN[ N 2 R ¥
total load (kg/day) 710 147 27
concentration (mg/1) 560 96 22

563 Effluent Standards to be Applied

The effluent standard shall be as follows:

Table 5.16 Effluent Standard for Sewage Treatment
Permissible Concentration {(mg/l)
Pollutants Average annual Maximum instantaneous
‘ : concentration {Cave) concentration (Cmax)
BOD;  (>10,000 PE) - 15 25
COD  (=10,000 PE) 75 120
Total-P (>10,000 PE) 1.5 2.5
Total-N (10,000 — 100,000 PE) 20 35
Suspended Solid {<100,000 PE) 30 45

5.6.4

Improvement Plan for the Colicction System

As the exisling pump system has sufficient pumping capacity, the new pump station to be

completed at the Treatment Plant No.1 may have only two pump units. The other pump stalions

will need improvement of flow regulation.

5.6.5

Improvement Plan for the Treatment System

5.0.5.1 Location of the New Treatment Plant

In the previous development plan for constructing the new treatment plant, a site outside the

town boundary was proposed. Dual 300 mm pressure pipelines have been laid from the existing
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ptant No.1 to the new treatment plant site. This site is located outside the town boundary and the
transmission pipeline has been laid to this site. This site is recommended due to both the effective

usc of the past investment and the environmental advantage,
$.6.5.2  Alternative Sewage Treatment Method

Two systems below are evaluated as they are normally used for small-scale system:

1. Oxidation ditch (OD)

2. Sequencing batch reactor (SBR)
Comparison of the two alternative treatment methods is summarized in Table 5.17. From
this comparison, the oxidation ditch method is proposed by the teasons as follows:

¢  Daily operation and maintenance is extremely easy. Actually, no operation is
required, as the major equipment will run continuously 24 hours a day,

* Because the circulating flow in the ditch continuously dilutes the influent,
variations in the incoming loads (i.e. vary?ng concentration of BOD) will be
absorbed so that the biological reaction takes place in relatively stable condition.

* Incase of mechanical trouble of the cquipment (aerator, mixer or sludge collector),
sedimentation tank will still work as a fail-safe device that will at teast remove
suspended solid and BOD contained in the solid. In case of SBR, any mechanical

failure of a decanter will be fatal as the effiuent is extracted by movement of the
decaater.

Table 5.17 Comparison of Alternative Treatntent Methods

Hem Oxidation Ditch Sequencing Batch Reactor
(OD) . - (SBR)
Flow in Reaction Tank circulating plug flow complete mixing
System Component oxidation ditch (2,900m’) flow regulation tank (450 m’)
B sedimentation tank batch reactor (3,920m*)
acrator/mixer aerator/mixer
Equipment sludge collector decanter
o siudge pump sludge pump
24 hours continucus operation cy cigclbatch c_nper:;}_ioa
Operation aeration/mixing sequential operation of intlow,
. aeration/mixing, settling,
sludge recycling )
decanting -
easy . manual operation is
on-off operation of the equipment actually impossible
Manual operation ‘is not required in daily work
sequential operation needs
all equipment run timer-set or computerized
24 hours a day without adjustment operation program
. . scum removal
Daily maln!enaiEe . actuslly none checking sludge volume
fexible flexible but
Against the variations no special adjustment required extvie bu .
in the incoming load as varialions are absorbed m;eds :.Igh'lev:}!! of expertise
in the circulating flow . foradjusting the sequence
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Table 5.17

Comparison of Alternative Treatment Metheds {continucd)

_m___m._l;;r;, [T Oxidation Ditch o &ng(iiiﬂe'ncing Batch Reactor |
©D) . _SBRY
stable

Stability of bielogical due to continuous operation and biological le:st§lalxi!c t batch
reaction large absorbing capacity against sical [eaction in each bate
) the load variations. _ occurs under varied load conditions,
 Required Land Avea T i8ha I N © 1
Construction Cost Lt 6.62 miltion 1 Lt. 6.00 million
| Operation Cost Lt.136,000/v¢ar L. 161,000/year
Total Cost in NPV* | 8,130,000 7,875,000

* NPV: Net Present Yalue for 25 years operation, discount rate = § %/year

3.6.5.3 Sludge Treatment and Disposal

For dewatering, mechanical dewatering equipment is proposed to reduce the water content in

sludge below 85 percent. Decanter (centrifuge) type dewatering is selected as a suitable method

due 10 its high efficiency and ease of operation. Prior to dewatering, a gravity thickening process

will be provided to reduce the water content from about 99.4 percent to 98 percent.

5.6.6 Conclusion and Recommendation

As discussed in the Sections above, the recommended improvement plan for the Skuodas

Sewerage System is summarized as follows:

L. Sewage Collection System Improvement

Expansion of sewers will not be required except for smalt branch pipes for new
house connections;

As the Water Company has purchased the pump units for the new pump station
at the ekisting treatment plant No.1, installation of these units will be required,

Number of pump to be installed is two;

2. Sewage Treatment System

Abandon the two existing treatment plants;

Construct a new treatment plant at the previously proposed site outside the
town boundary;

New treatment plant will employ an oxidation ditch method for sewage
treatment; -

Treated effluent will be discharged into the Bartuva River;

Excess sludge will be treated by gravity thickening and mechanical dewatering
using a centrifuge;

Dewatered sludge is treated by composting and stored for agricuitural use; and
For emergency in case the dewatering machine breaks down, a sludge lagoon

having one month storage will be provided.

5-20



5.7 PRELIMINARY DESIGN OF THE PROTOSED FACIHATIES

5.7.1  General

A preliminary design of the proposed facilities for a sewage treatment plant is presented
based on the recommendation described in the previous section, Detailed preliminary drawings are
presented in Volume 1 Supporting Report.

5.7.2 Required Land Area of the Sewage Treatment Plant

For the proposed treatment facility, the required land area is estimated at 1.8 ha as shown in
the plant layout in Figare 5.5. This land area is smaller than the previously proposed scheme that

required a land area of approximately 3.9 ha.
5.7.3 Design Basis
Design basis of the treatment plant is summarized below:

Table 5.18  Design Basis of the Treatment Plant

Item Value . Remark
Design Flow % ' _
Daily Average Flow 1,270 m’/day used for computing sludge amount and
o N | operation cost o N
Daily Maximum Flow 1,600 m*/day used for design of biological reaction tank
N L . and sludge treatment
Hourly Peak Flow 3,200 m*/day used for design of pipelines, inlet works and
= sedimentation tank
Influent Quality
BOD, 560 mg/1
BOD, 490 mg/l BOD; is used for design of the biological
COD 1,000 mg/l treatment system,
Total-N 70 mght
Total-P 12 mg/t
Suspended solid 500 mg/l
Design Effluent Quality Cave. Cmax,
BOD, 15 mg/l 25mg/t 1 LAND 10-96
BODs 13 mg/l 2mgh
COoD 75 mgfl 120 mg/t
Total-N 20 mgA 35 mg/l
Total-P 1.5 mgA 2.5 mg/
Suspended solid 30 mgA 45 mg/l
Minimum temperature 7°C
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Equipment Room

final Sedimentation Tank
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10. Studge Treatment Building
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13 Adavinistration Building
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Study on the Sewerege System Improvement of Birzai and
General Plan $=1 /500 Skuodas Town in the Republic of Lithuania

Figure 5.5

Layout of the Proposed Treatment Plant and Required Land
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874  Sewage Trealment Mant

The proposed treatment plant consists of the facilitics as follows (details of the preliminary

9

design is presented in Main Report).
s Grit Chamber
s Parshall Flume
* Primary Sedimentation Tank
* Biological Reaction Tank (Oxidation Ditch)
»  Final Sedimentation Tank
*  Sludge Pumps
»  Sludge Thickener
» Sludge Storage Tank
= Sludge Dewatering Machine
*  Sludge Composting Yard
*  Studge Lagoon
= Chemical Feeding Facility
*  Seplage Receiving Tank
= Administration Building
»  Sludge Building
Sludge Pump Building

58 CONSTRUCTION PLAN AND PROJECT COST ESTIMATES

58.1 Construction Schedule

An overall construction schedule for Skuodas is presented in Figure 5.6 and is 13 months in
length including the demolition of the existing treatment plant. Also included is a facilitics

construction schedule, shown in Figure 5.7 which shows the schedule for the various components

of the work.
Month after -
sl i l2l3)als)slr]lslslwe]ujrjn

YR 00 —
Mobilization 0 L =
Civil o b
Manufacturing Plant 10 S S S
{Equipment 20 1~ e
Testing and o b )
Demolition of exis. &)

Figure 5.6 Overali Construction Schedule
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Month after award .
New Treatment plant 112E3|4]5]6]7]8192]{10/11{12]13
| 1 jContractor's Mobilization =
2 1Banh work AR T AL |
3 |Grit Chamber
4 |Parshall Flume
5 {Oxidation Ditch
6 |Final Sedimemtation Tank
7 |Sludge Thickener
8 |Shdge Storage Tank
9 |Shidge Freatment Buiting
10 |Studge Storage Yard
11_[Studge Lagoon

12 1Administration Building

13

14

15

16

17

18

19

Yard Piping

==
==
|
Equipment Manufacturing P T
Mechanical Equipment Installation |
=
e
|
(N

Electrical Works Installation
Fencing and Gates
Paving
Yard Lighling
20 {Power Supply Connection
2] |Testing and Commissioning
22 |Contractor's Demobilization
Other Facitities . - :
20 . IDemotition of exis. Treatment Plant
21 jCompletion Purnp Stations
22 |Pipe Connection from P.8. No.2 | | e

Figure 8.7 Facilities Construction Schedules

582 Construction Supervision

To obtain a quality product on time, within the construction funding limit, it is necessary to
have full time inspection/supervision of the contractor’s activities. It is proposed that the design
engineer also perform the inspection/supervision work to avoid design/construction disputes and
for a better, more prompt interpretation of the contract documents. A construction resident
manager should report directly to the Ministry of the Environment and the local Water Company
on the physical and financial status of the work. Under the resident manager would be several

resident inspectors and technicians. Speciafists in other disciplines would be available as needed
from the design engineer’s office.

58.3 Construction Costs

The construction costs for the project components are shown in Table 5.19.
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Table 5.19

Construction Costs for the Skuodas Project

.%of

R

Amaoung F/IC 1./C
(Litas) | F/C
Construction Cost
Treatment Plant
I Structures 2,809,748
1 Grit chamber 11,729 50% 5,864 5,864
2 Parshall flume 2,380 50% 1,190 1,190
3 Primary sedimentation tank 42,367 50% 21,434 21,434
4 Splitter box 8,288 50% 4,144 4,144
5 Oxidation ditch 942,620 50% 471,310 471,310
6 Sludge pump house 101,673 50% 50,836 50,836
7 Final sedimentation tank 341,362 50% 170,681 170,681
8 Sludge thickener 61,352 50% 30,676 30,676
% Sludge storage tank 28,143 50% 14,072 14,0672
10 Studge treatment building 159,960| 30% 79,980 79,980
1t Studge composting yard 721,447 50% 360,724] 360,724
12 Administration building 287,928 30% 86,378 201,550
13 Misceltaneous structures 100,000 0% 30,000 70,000
2  Earth Weork 26,648] 30% 7,994 18,654
3 In-plant Piping 122,364] 70% 85,655 36,709
4 Site Development 437,764 30% 131,329 306,435
3 Plant Equipment and Blectrical 2,895,000) 80% | 2,316,000] 579,000
6 Waler Supply Facility 80,0001 70% 56,000 24,000
7 Landscaping 30,000 30% 9,000 21,000
8 Procurement of vehicles and 300,0000 80% | 240,000 60,000
mamienance equipment
Pipeline Connection to the existing Pressure Mains
DIP dia. 160 mm, L. = 100 m 10,608 80% 8,000 2,000
Demolition of the Existing Treatment Plants 30,000 30% 9,000 21,000
Construction Cost Total 6,742,000 4,190,267 2,551,257

Demolition involves removing all above ground structures and buildings from the existing

treatment plant site, removing all slabs at grade, cracking of the bottoms of below grade structures

so water will not accumulate, filting all below grade tanks and basins with earth or sand to ground

level, salvage of alt reusable equipment or material, removal of off-site services (electricity,

telephone, water and heat/hot waler), and removing and disposing of all trash, unused equipment

and materials, and waste from the site.

5.8.4 Operational Cost

Operational costs for the project include operation and maintenance labor, social insurance,

and other related costs. Since these costs occur on an annual basis, the present worth has been

calculated and added to construction to obtain the project cost,
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Other operational costs include outside services for electrical energy, laboratory analysis,
spare patts and small tools, telephone and telemetry, fucl supply and chemical supplies. 1t is
planned to use plant personnel for trash, screenings and grit disposal at a nearby landfill. Dried
studge will be given to local farmers for a soil conditioner and low level fertitizer, A potable water
supply system by deep wells would be incuded in the plant design. Sewerage service would also
be included in the plant design through a sewer and drain system, pumping to the plant infet. A
heat and hot water system would also be provided by an in-plant system for the Administration
Building. A plant water system would provide treated effluent for washdown, toilet flushing, fire

protection, water scals and chemical solution water as applicable. Operational costs for Skuedas is
shown in Table 5.20.

Table 5,20 Operational Costs

Item Cost/Year (Lt./year)
Power - 100 kKW 36,000
Chemicals 52,000
Fuel and Spare Parts/Tools 48,000
TOTAL 136,000

5.8.5 Other Costs

Other costs shown in Table 5.21 include land acquisition and engineering costs for Skuodas.
Land acquisition is not required at Skuodas as the municipality owns the prdposed treatment plant
site and the easements necessary for pipéline construction and maintenance. An easement along
the efftuent discharge pipe to the canal which cmpties into the Bartuva River must be obtained
prior to construction to avoid claims from the contractor for delay. Usually, the Ministry or Water

Company will obtain any required land for the project and costs for repayment are not included in
any project grants or loans.

Table 5.21 Other Costs

[tem Cost (Lts)
Land/Easements -
Engineering : ]

Final Design 269,680
Construction Supervision 404,520
TOTAL 674,200

58.6 Project Cost

The final project cost for Skuodas is shown in Table 5.22. This cost includes the

construction cost and other cost, including fand acquisition, administration and engineering costs
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and a project contingency of five percent. Tho total project cost is 7.7 million Litas or 1.95 million

US dollars.
Table 5,22 Project Cost
. unit:1000litas
o hem Foreign Cost Logal Cost Total Cost |
Construction Cost 4190 2,351 6,742
Other Costs 472 202 | 674 |
Contingency {5%) 230 140 371
TOTAL PROJECT COST 4,892 2,894 7,787

5.9 TFINANCIAL, ECONOMIC AND SOCIAL ANALYSIS

5.9.1 Financial Analysis

3.9.1.1 Basis of Financial Analysis

A financial model has been constructed, focusing on cash-flow forecasting, to conduct a
financial analysis of the proposed project. Tariff required to recover the operating and too pay

back the loan (both the principal and the interests) has been projected in comparison with financing
sources with different costs.

5.9.1.2 Financial Resources Assumed

Main financial resources are assumed as follows:

State GranUSubsiﬂy

Considering the difficult financial situation of both the Skuodas Water Company and
Skuodas municipality, some subsidy from the state budget may be necessary for financing
the project implementation. The state subsidy is assumed at 50 percent of the total
investment cost.

Loan from foreign official aid or commercial institutions

With the tight limitation of the tariff increasing, the feasibility of the Project wilt depend

largely on the loan with the lowest cost and most favorable conditions (grace period, e.8.)

Cash reserve of the Skuodas Water Company is assumed not to be used for the initial

investment, nof to be reinvested in any additional investments during the project period.
3.9.1.3 Effects of Inflation

Inflation will have a great effect on the project. In the analysis, all the costs, except for the

depreciation, maintenance and spare parts, taxes, and preparation for bad receivables are assumed

to rise al the inflation rates assumed.
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All the initial investment costs have been caleulated in the future price, wsing the inflation
rates assumed.
Considering that the project will probably use a fixed interest rate loan, and also from the

view point of real vatue for tariffs, the moderate (fower) rates are assumed as follows:

Period Inflation Rate (see Section 2.3.4.2)
1998 6.1%
1999 5.9%
2000 and after 5.0%

The effects of variation in the inflation rates for the project have been simulated and

analyzed in the Sensitivity Analysis,

$.9.1.4 Project Period

In the financial analysis, 2 25-year period is used with following considerations:
= In accordance with the financial conditions of foreign aids, pay-back period is more
or less 25-year including a grace period.

» This period seems reasonable from the facility life and depreciation period of the
‘equipment.

5.9.2 Financial Performance

Using the financial model, the financial performance has been projecied and analyzed,
focusing the FIRR and tariff required to recover the total cost.

5.9.2.1 Financial Internat Rate of Return (FIRR)

FIRR was calculated for the case of the leveraged finance with a sfate subsidy/grant for 50
percent of the investment cost and with some soft loan (lower cost) financing for the bealance of 50
percent. Conditions for the soft loan is assumed at an interest rate of 7 percent and 10-year grace
period such as Nordic Investment Bank (NIB) loan. Tariff is set at 2.27Lt/m" in the beginning,

FIRR is then calculated at 5 percent, the hurdle rate which is censidered by some official
institutions as a benchmark for public projects.

5.9.2.2 Cost Recovery

In the model case using the leveraged finance (state grant 50 percent plué low cost loan 50
percent) as assumed above, the tariff fevel at the beginning for cost recovery is to be predicted at
2.24L¢m’. This means that from that tariff at the beginning of the operation and through 25-year

operalion, the project wifl just recover all the operation cost and pay back the loan (both the
principal and interest).
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To maintain the sustainable management, some plus FIRR should be assumed. If the
benchmark of 5 percent FIRR should be applied, the sustainable tarifY is predicted at about
22714,

This is 26.1 percent higher than the current tariff (1.80Lum?),

5.9.23 Sensitivity Analysis

The result shows if the project use the loan with an interest cost of 7.0 pereent then the
tariff should be sct at 2,27 Lt/m’ to achieve § percent FIRR (and positive NPV using discount rate
of 5 percent).

The result also shows that the interest cost has a effect on the initial tariff. The lower the
interest rate is, the lower the tariff can be assumed. If the initial tariff be raised to the level about
2.27Lt, then the model shows the linancing with interest cost of S percent will bring an high FIRR
and NPV (with discount rate of 5 percent), and the financing with interest cost of 9 percent will
bring an negative FIRR and NPV (it means the total project will lose more than 1 million litas at
the present value using the discount rate of 5 percent, during the 25-year term).

It shows the different interest cost will have effect on the tariff, from the beginning to the end
of the repayment period as follow:

Tariff (LVm’) predicted in different interest costs are presented below:

Table 5.23 Projected Tariff to Achieve 5% FIRR

Interest Rate of Loan Tariff (Lt/m’)
(%) First Year 10th year 25th year
5 212 2.83 4,55
7 2.27 1.02 4.86
9 2.42 3.22 5.18

593 Conclusions and Recommendations

Through the use of the financial model, the financial feasibility has been analyzed; the tariff
required to recover the all cost have been predicted; and the sensitivity of the tariff and FIRR to the
variance of some important factors have been studied.

As a conclusion of the financial analysis, the following recommendations are proposed.
(1) Tariff Structure

- Tariff should be set not only to recover the operating cost, but also to pay back the loan
(both the principal and the interests).

- In setting the tariff, a certain leve} of the positive FIRR should be fully considered, in
order to maintain a sustainable management of the Water Company.

- The bench marking of 5 percent of FIRR should be a standard for the project.
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- If finance can be arranged for 50 percent from the state subsidy/grant and for 50 percent
from the loan at the cost below the tevel of 7 percent, the required tariff is predicted at the
2.27 L/m® in the first year. It should then increase once every two years during the first
4-year period, and once every 3 years for the remaining period of the project, both by 10
percent. _

- The above predicted tariff may be affordable to the users for the reasons as follows:

- Compared with the current level of the tariff, the predicted tariff will increase in 8.1
percent per year next 3 years.

- Increase in tariff is considered modest during the whole repayment period that is 10
percent in évery three years, while inflation rates is 5 percent every year. This is
cqual to 15.7 percent everjv three years.

- Percentage of expense duc to the sewage tariff in the family income will be
maintained at the current level or rather improved (or decreased) if the family

income is to catch up the inflation.
2) Selection of Funding Source

With tariff limited within the acceptable level, selection criteria for funding source is
recommended as follows:

- ‘Tariff of Skuodas is already at the top (highest) level in the country.

- Economic development, family income and municipality budget is not expected to

increase quickly.

As a result, feasibility of the project will largely depend on utilizing the loan with low cost
and other favorable conditions. Grace period is also important for the project, considering
the heavy financial burden in operation during the fiest ten years.
A funding source should be selected so that the project will be eperated at the lower tariff
white maintaining viable financial conditions to recover the totat cost and reach a certain
level of FIRR.
State subsidy/grant will be necessary in about 50 percent of the total investment cost.
Other funding is recommended to have an interest rate not above 7 percent and preferably

with a 10-year grace period.

5.9.4 Economic and Social Analysis

5.9.4.1 Economlic Analysis

Regarding the economic valuation of the project, the most preferable approach would be the
quantification of the economic benefits and costs. In many cases, however, there are many factors

which can not be quantified. The concept can be shown as follows.
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Table §.24

Concept of Economic Analysis

Category B Indicators lm;;'r]c;\i::ggg of l“:conomic_gnils _ Fﬁgggﬁ;g‘m_
lealith Generally
benefits speaking, it is
difficult to
specify and
quantify the
effect,
( example ) { example )} { example ) (example)
Number of I the number decreases | Average yearly 381410541.131
skin to the level of 1600 expenditure on ¥1.084
disease from 3381 in 1997, health care and {1996-1998)
Improvement number medical service = 51,000itas
is 381 per capitain
‘ 1996 is 10%litas
Environment | Pollution The company will be 4,300 litas/year
benefits charge able to pay adequate f(1.061%1.059*
pollution charges None 1.054¢2)
from 0 to 4300 in =3,000 litas
2002,
. Improvement is 4300
Local Real estate tax | From 4000litas in 1997 4,000 litasfyear
economic to 8000litas in 2002 None A(1.061%1.059*
benefits-1 Increase of 4000litas 1.05%*2)
_ =about 3,000 litas
Local Regional A muliiplier 6.66 mitlion * 2.5
¢conomic Input Qutput Construction costs by 1-O table =16.7 million litas
Yenefit-2 effects litas 6.66 million 2.0-3.0
(in case of Japan)
International | Economic Contribution to Contribution to
relation effect . environmental environmental
Economic Growth standard standard
improvement improvement

5.9.4.2  Social Analysis

The social aspects of the project, in other words how the project will directly affect the lives
of the people in the area, must be considered with care. Analysis will consider unique
characteristics of the area in terms of the relative affluence of the people and their
requiremnents/desires in terms of the sanitation and income level.

According to the questionnaire survey, water and sewerage expenses to average monthly
expenses in Skuodas is 2.2 percent and it seems to be higher than other areas considering the
differences of the income tevel and the tariff level. Increase of the tariff should be discreet.

The average annual unemployment rate in Skuodas is higher than other districts. Reduction
of cmployees may be necessary in order to manage the company and to cover the costs besides
increasing the tariff. It may be difficult for the Water Company to reduce the number of staff

members. The priority should however be given to efficient management.
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S.10 IMPLEMENTATION PROGRAM

Implementation program of the proposed project will consist of the following stages:

Detaited design
Financial preparation
Tendering
Construction
Commissioning

The schedute of cach stage is assumed as shown in the figure below:

Activity ‘93 . 1999 : 2000 - 2001

Pre-Construction Phase
Feasibility Study
Puading Arrangement
Selection of Consuliant
Detaited Design
Pre-gualification of contractors
Bidding and award

Construction & Testing

Operation of the New System |

Figure 5.8 Implementation Schedule

5,11 RECOMMENDED ORGANIZATION AND MANAGEMENT OF THE WATER
COMPANY ‘

5.11.1 Recommended Organization

$.11.1.1 Reduction of Staff Members or Fixing Staff Levels

The Water Company has increased the tariff substantially over the past several years and the
level is high in comparison to other companies. Consumers may have some legitimate complains
on the increase in tariff and the high cost of service based on the questionnaire survey. In order to
raise the tariff further to cover costs, the company has to make every effort to thoroughly review
itself and show the consumers the serious efforts, being made to reduce costs. Two employees now
operating the present sewage treatment plant can be eliminated once the new project is in operation.
The number of employees should be fixed or reduced further even though water and wastewater

treatment usage increases in the future. The increases can be managed through personnel
movement from other departments or units.

S5.11.1.2 Adjustment of Organization for Billing and Collection

The function of a controller in charge of i)iliing and collection of fees will become more
important in the future after installation of the new project and increases in usage of the services.

Billing and collection of the fees is similar to the sales department of general private companies.
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The Water Company, however, is not large enough to have a scparate sales department. A
controller department should be established and the number of controllers be increased by
transferring engincering staft members. This function should be controlled by the director of the

company. Recommended organization of the Water Company is shown in Figure 5.9.
.18 1.3 Establishiment of Clearer Business Units of Water and Sewerage Service

The income of the Water Company is only from charges for water supply and wastewater
collection and treatment. 1t is natural that alf common costs should be shared between the water
supply department and the sewcrage department. Administration costs and backup costs should be

shared properly. Cost sharing ratios and a table for cost sharing should be established,
S.1L L4 Introdsuction of part-time workers and the use of eutside services in the future

Many companics in other countries have been using partdime workers and purchasing
services outside the company for clerical waorkers, office cleaning, guards and janitorial services,
ete. These service industries will appear as the sociely moves to market-oriented one. It is possible

to cut personnel costs by introducing a part-time work system.

5.11.2 Recommended Enforcement of Management

5.11.2.1 Task Force Team for checking declarations

The Water Company should establish a task force team for checking the declarations of all
consumers from spring to aulumn.

5.11,2.2 [Integrated Management Information System

An integrated management information system should be installed to manage the Water
Company more efﬁciently; A billing and collection control system, revenue accounting system,
water and sewerage monitoring and maintenance system, stock and supply control system,
procuring contro! system, operation costs accounlihg system, assets controlling system and cash
controlling system, settlement accounting system and a budgeting system are recommended to be
included in the information system.

Recommended information management system is presented in Figure 5.10.
5.11.2.3 Join the Water Company Association

The Lithuanian Water Company Association consists of water companies and related private
companies such as engineering technical and consulting companies and provides the members with
information on dealing with technical and managerial problems. The association holds seminars
for these subjects and joining the association would benefit the company in its self-evatuation
Process.
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fistablishment of Clearer Business
Organizations

Reduction of staff members, fixing the number

.Intensiﬁcation for billing and collection

Establishment of clearer business units

Introduction of part-time workers and the use of

outside services

Enforcement of Managenient

|

Task Force Team for Billing and Collection

Integrated Management Information System

Join the Water Company Association

Goals and Assessment of Business Units

Goals and Assessment of Staff Members

Incentives for Achievement of Goals

Education and Training J

Continuation of Opinion Survey and Promotion of

' Understanding

Introduction of Perfonnance I
Assessment System l|
“ Education and Promotion “
First Step Second Step

Figure 5.11  Recommended Program Structure for the Skuodas Water Company
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S.1L3 Performance Assessment Systemn

5.11.3.1 Goals and Assessmenis for Business Units

The Water Company may not be familiar with the assessment system for business units.
Private or self supporting companics should establish goals to achieve at the start of each fiscal
year. The achicvement satio (actual over plmmed) should be evalvated every quarter or twice a
year. The managers of the business units have a responsibility to meet the achicvement ratio and
staff members of the units share this tesponsibility when personne! performance is assessed. The
company faces ots of problems everyday and this activily scems to be unrealistic because the
company is kept busy solving their immediate troubles, The Water Company is however an on-
going concern and this activity is important to solve long-term problems systematically and

vnderstand why these problems develop.

5.11.3.2 Written Goals and Performance Assessments for Staff Members by Personnel
Meetings

All staff members should have clear written goals every year and a performance
achievement ratio should be assessed in discussion with each staff member once or twice a year.
Goals for individuals are similar and contribute to the success of these of business units. Personnel
meelings between the general manager (director) and his staff members should be held once or

twice a year focusing on goals and assessments.
3.11.3.3 Incentives for Achievement of Goals

Based on assessment activities, special incentives for achievement of goals should be
established.

These special incentives could be as follows, for example;
= Bonus (in accordance with cost savings generated after improvement in the loss)
* Remuneration (in accordance with achievement ratio, for the next years’

remuneration)

* Training {in accordance with improvement in the achievement ratio for
participating in training courses in their specialty) |

»  Awards (in accordance with improvement in the achievement ratio by giving an

award from the company)

5.11.4 Other Issues in Organization and Management

5.11.4.1 Training and Education

Staff members should be given information on new operation skills and technologies. All

staff members should participate in lectures and seminars on worthwhile concemns, especiaily staff
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members in the personnel unit of the business support department participating in courses on

personnel nanagement and personnel assessment process.
5.11.4.2 Continuatlon of Opinion Survey and Promotion of Understanding

Some people have complains about the tariff and further increases of ihe tariff. The Water
Company should continue to obtain opinfons of its consumers in order to wisely plan for needed
tariff increases without regional political problems or a decrease in services. The continuation of
opinion surveys and public announcements on improvements in service, outstanding employses,
important projects {such as water or wastewater plants) and programs (reduction of costs,
improvement of services, changes in billing and collection system, changes in the tariff structure,
ete) are important and improve the management of the Water Company.

Recommended program structure is shown in Figure 5.11.

5.12 PROJECT EVALUATION

5.12.1 Rationale of the Project Implementation

Construction of the proposed sewage treatment plant will effectively contribute to the effort
being carried out for the environmental protection in the Bartuva River Basin. Implementation of

the project should have a high priority considering the present status of the discharge of effluent
from the treatment plants in Skuodas.

5.12.2 Project Evaluation

5.12.2.1 Technical Evaluation

The project is evaluated as feasible in terms of technical aspects to meet the effluent
standards set by the Ministry of Environment. The proposed oxidation ditch process requires
minimal expertise in operation and maintenance so that the Water Company will not need to
employ any highly experienced staff for operation.

$5.12.2.2 Environmental Consideration

Implementation of the project will not have a serious environmental impact either during the

construction period or operation of the treatment plant.

5.12.2.3 Financial Evaluation

‘The financial analysis shows that the project is financial viable with a reasonable range of

tariff setting and assumptions of financial sources in 50 percent of sofi loan and 50 percent of state
subsidy/grant.
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5.12.2.4 Econemic and Secial Evaluation

The proposed project is expected to contribute to the upgrading of the local cconomic and
social environment,
Living conditions of the residents will also be improved particularly when they have contact

with the water of the Bartuva River through their amusement or hobby activities.
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6  ENVIRONMENTAL IMPACT ASSESSMENT

The praject features and project environment for the proposed two projects are summarized
in Table 6.1 and Table 6.2.

6.1 FEIA FOR THE PROJECT AT BIRZAI

6.1.1 Summary of ETA

The conclusion of the EIA on every component is briefly shown in Table 6.3. As seen in the
table, none of the environmental components are considered in the A, B or C category. All selected
components are categorized as D3, “Almost no impact anticipated”, but monitoring will be
required. 1t would be reasonable to conclude that the project may not cause any adverse impact on
the environment, due to the following reasons:

(3) The sewerage improvement project is also an environmental improvement project. This

kind of project generally does not make an adverse impact and in many cases has only a
slight impact.

(b) The environmental issues generally caused by a sewerage improvement project are

limited to the following components:

- Relocation and land acquisition
- Waste disposal

- Fauna and flora

- Landscape

- Water pollution

- Noise and vibration

- Odor

(c) The project site is located outside the populated town area, so that most of the above
impact components are not serious in comparison with a site located in a densely
populated urban area. The water related problems may not happen, as the river receiving
the treated effluent is already receiving the effluent from the existing sewage treatment
plant. Afer project completion, the existing plant will be abandoned, so that the river
water quatity will surely be improved from the present condition. In addition, the project
preliminary design takes into account environmental countermeasures such as follows:

- Sludge treatment facility at the STP

- A buffer zone surrounding the STP facilities
- Landscaping

- Architectural design of structures

- Site selection

(d) Concerning the issues during the construction, ordinary countermeasures will be
sufficient for preventing environmental nuisances. There are no particular long-term

significant conditions from construction.



6.1.2  Mitigation Measures

No adverse impact is anticipated at this stage in the study. Accordingly, no mitigation
measwics will be required.

6.2 FEIA FOR TIIE PROJECT AT SKUODAS

6.2.1  Summary of EIA

The conclusion of the EIA on every component is briefly shown in Table 6.4. As seen in the
tabfe, none of the environmental components are considered in A, B or C category. All selected
co_mponéms are categorized as D, "Almost no impact anticipated”. It would be reasonable to
conclude that the project may not cause any adverse impact on the environment, due to the
following reasons:

{(a) The sewerage improvement project is also an environmental improvement pfojec!. This

~ kind of project generally does not make an adverse impact or has only a slight impact.

(b) The environmental issues generally caused by a sewerage improvement project ate

limited to the following components:

- Relocation & land acquisition
- Waste disposal

- Faunaand flora

- Landscape

- Walter pollution

- Noise & vibration

- Odor

The project sile is located outside the central town area, so that most of the above impact
items are not serious in comparison with a site located closer to an urban area, The
water related problems may not happen, as the river receiving the treated effluent is
already receiving effluent from two existing treatment plants. Upon project completion,
the existing sewage plants will be abandoned, so that the river water quality will be
improved from the present condition. In addition, the project preliminary design takes
into account environmental countermeasures as follows:

- Sludge treatment at the STP

- A buffer zone surrounding the STP facilities
- Site selection

- Landscaping

- Architectural design

- Relocation

{c) Concerning the issues during the construclion, ordinary countermeasures will be

sufficient for preventing eavironmenta) nuisances. There are no particular long-term

significant conditions from construction.



6.2.2 Mitigation Measures

No adverse impact is anticipated at this stage in the study. Accordingly, no mitigation
measures will be required.

63 RECOMMENDATION ON ENVIRONMENTAL MANAGEMENT

The results of the BIA study further suggest that carefut attention should be paid in the future
during the operalion and maintenance stage to assure the environmental status as predicted.
Environmental management is concerned with the implementation of the measures necessary to
minimize or offset adverse impacts, if any, and to enhance beneficial impacts, Unless management
is sufficiently implemented, it is probable to cause an unexpected adverse impact.

~ The EIA also concluded that the project implementation will not cause a definite adverse
impact. The prejecf will rather contribute significantly to improve the overall environmeat of the

project area. It is, however, recommended fo ascertain the environmental improvement by proper
environmental management.
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Table 6.1 Project Fealures

Ilem

Description

Project Name

Sewerage System Improvement for Birzai and Skuodas Town in the Repubiic
of Lithuania

Background

Inboth towns of Birzai and Skuodas, (he existing sewerage systems are
detcriorated and the treatment capacity is not sufficient. The existing treatment
plants are not propetly operable at present and the insufficiently treated
efMluent is released to the rivers, which ¢auses water pollution not only in
rivers but also in grouadwater. The water pollution problem also becomes an
international claim as the rivers run down to the Baltic sea through the
neighboring country, Latvia. The govemment of Lithuania had prepared
sewerage improvement plans for both towns 1o solve the problems and
construction works have been partially started. However, the contents of the
plans ate not definite enough and the construction was suspended. It was

Purpose of this study

To conduct a feasibility study for improvement of sewerage system that will
contribute to the upgrading of sanitary and environment conditions in Birzai
and Skuodas 1awns for the target vear of 2010

Location

Town of Birzai is located close to the northern border with Latvia and
approximately 200km away in a north-northwest direction from Vilnius. Town
of Skuodas is located facing Lalvia, close to the Baltic Sea on the west, and
approximately 350km away from Vilnius in a northwest direction.

Executing Agency

Minisiry of Environment, Municipality Government of Birzai, and
Municipality Government of Skuodas

Population of Beneficiaries

Population served (2010} : 11,720 in Birzai and 8,340 in Skuodas

Project Features

-Objective Structures

Treatment plants to be newly constructed. (the existing sewer systems are (o be
used as it ish

-Objective Areas

Town areas of Birzai (1,783 ha) and Skuodas (596 ha). Additional areas may
be included if the town areas are to be ¢expanded before the year 2010.

- Sewerage Type

Separate Sewer System {in both tosms)

-Treatment Plant

Birzai : Area of 2.7 ha with 5,000 m’/d in daily max. capacity. Skuodas : Area
of 1.8 ha with 1,600 m3/d in capacity.

Birzai : Anaerobic-anoxic-acrobic (A?O) method Skuodas :
-Treatment Method Oxidation ditch method
-Sewer Lenpth B!nal :27km (existing), Skuodas.: 23 km (gxisting}
Effuence Release _|Birzai: Juodupe river (2km new discharge pipe}, Skuadas.

Bartuva river ( 0.6km new drainage pipe)’

-Effftuent water quality Birzai (to Juodupe) : BOD? 4mg/l, §S 30mg/, TN 8mg/), TP 1.0mpgA
{Average) Skuodas: BOD7 15mg/l, S8 30mg/, TN 20mg/, TP 1.5mg/
Others Latvian government requests that Skuodas improve the water quality of the

Barluva River.
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Table 6.2 Project Environment

fem Descnption
Sewerage System Improvement of Birzai and Skuodas towns in the

Republic of Lithuania
The beneficiaries are primarily living in town, At the proposed

Inhabitants  [treatment sites, there are no houses in Birzai, but ong in Skuodas. Both
areas are owned by the state,

In Birzai, the STP site is vacant and covered with grass. The

Land use surrounding area is a rural area of grassiand and farming land. In
Skuodas, the STP site and the surrounding area is used for farming.

Project Name

No remarkable ¢conomic activity is found at the proposed STP sites,
Economy/ but agricultural use nearby. The rural roads have fittle traffic. The
Traffic residential area is located in town. In Birzai, there are some middle-
scale factories near town. In Skuodas, only one middle-scale factory.

Social Environment

To;ﬁography Generally flat land. The geological condition in Skuodas has no
and Geology [significant issues. But, in Birzai the active karst zone is widely located.

‘g

2

‘3 |Coastal zone . .

2] . thi .

- W |eondition Nothing special , - ‘
Ll “INo significant fauna & tlora is at the STP sites. In the rivers, however,
A |Endangered IR . :

& some protected specics of fish and animals are recorded, although they

. |Fauna & Flora are | , .

5 Significant  |Latvia claims Skuodas is polluting the surface waters. Groundwater

‘2 1Claim pollution in Karst area of Birzai.

E Counter Necessary to improve the sewerage treatment plants in both towns.
measures

In Birzai, the treatment plan was previcusly established, however the
Other matters construction was suspended. For Skuodas, an initial design was
prepared. but constouction was not started




Table 6.3 Brief Results of ETA for the Sctected Components (Birzai)
No. Component Jmpact Remarks
1 |Relocation D2 Lang acquisition for the effluent pipeline is lo be venified.
., Vested right in the Juodupe and Tatula rivers is to be
6 |Vested right D2 & b3 verified. Monitoring of water quality will be required,
7 |Health and Hygicne D3 M‘omtonng of water quality in the river and groundwater
will be reauirgd. _
8 |Waste disposal D3 Mon.l!onng oij actual C-Ol:ldltlons of the shidge trealment and
ts disposal will be reguired.
10 Topography and D3 Monitoring of any change to the geological condition
Geology (karst) will be required,
. Monitoring of any ¢hange in the groundwater condition
12 |Groundwater D3 arst), including water quality, will be required.
13 |River & Lake D3 M.omtormg f’f waler quality in the rivers and groundwater
will be required, : :
Monitoring of water quality in the rivers will be required.
15 |Fawna & Flora D3 A regular survey/monitoring of fauna & flora in the
Juodupe and Tatala Rivers will be necessary,
17 |Landscape D2 It will be required to landscape the proposed facilities.
19 |Water potiution D3 Momml:mg of waler quality in rivers and groundwater will
berequired. _ .
20 |Soit Contamoination DI No adverse impact is expected if the sludge is treated as
planned.
23 1Odor D3 Monitoring of actual condition of odor will be required.
Containment of odors at the STP should be considered.
Score: A- Significant impadt anticipated

B- Slight impact anticipated
C- Unknown (subject to further verification)
D1- Almost no impagt is anticipated
D2- Almost no impact is anticipated, but to be verified.
D3- Almost no impact is anticipated,
but monitoring will be reqiured.
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Table 6.4

Brief Results of EYA for the Selected Components (Skuodas)

No. Component Impact Remarks
1 |Relocation D2 l\ece-ssn). of fand acquisition and relocation of a house 15
to bg venified
Vested right in Bartuva river is to be venfted, Monitoring
6 |Vested right D2 & D3 lof water quality will be required. The walter use rights on
the Latvian side needs to be verified,
7 {Health and Hygiene Dl No n_toni_toringwill be rqui‘red
s |Wasto disposal D3 Mon.atonng of actual cor'ndmons of the sludge treatment and
its disposal will be required,
10 Topography and D} No monitoring will be required.
Geology
12 |Groundwater D1 No monitoring will be required.
. ) Monitoring of water quality in the Bartuva River including
13 [River & Lake D3 lihe Latvian side will be required
Monitoring of water quality in rivers will be required A
regular survey/monitoring of fauna & flora in the Bartuva
15 |Fauna & Flora D3 |River and its tributaries , including the Latvian side, if
possible, will be necessary.,
17 |Landscape D2 It will be required to landscape the proposed facilities.
19 |Water poliution D3 T!?c monltor'mg of water quality in rivers and groundwater
will be required. _ '
20 1Soil Contamoination DI No adverse impact is expected if the studge is treated as
planned.
23 loa D3 Monitoring of actual condition of odor will be required.
or Containment of odors at the STP should be considered,
Score: A- Significan! impact anticipated

B- Slight impact anticipated
C- Unknown (subject to further verification)
D1.- Almost no impact is anticipated
D2- Almost no impact is anticipated, but to be verificd,
D3- Almost no impact is anticipated,
but monitoring will be reqiured.
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7  CONCLUSIONS AND RECOMMNDATIONS

7.1 CONCLUSION FOR BIRZAI

The proposed Birzai Sewerage System !mp'rovemcnt Project is evaluated feasible in terms of
technical, cconomical, financial and environmental aspects. Two options are finally evaluated
feasible as follows:

Option 1

Project components for the Birzai Project consists of the following:

* 5,000 m*/day Sewage Treatment Plant

secondary freatment; anaerobic-anoxic-aerobic system and
: sedimentation
tertiary treatment: biological membrane filter
sludge treatment: mechanical dewatering and transfer for composting

+  Effluent discharge pipeline to the Juodupe River
(3,250 m long, 400 mm diameter, reinforced concrete pipe)
= Expansion of pump operation monitoring system
»  Structural repairs at the existing pump stations
* Demolition of the existing treatment plant.
Project cost: Lt.11.7 million
Option 2
Project components for the Birzai Project consists of the following:

» 5,000 m*/day Sewage Treatment Plant

secondary treatment: anaerobic-anoxic-aerobic system and
sedimentation
sludge treatment: mechanical dewatering and transfer for composting

¢ffluent discharge pump station:

= Effluent discharge pipeline to the Obelaukias River
{7,000 m long, 300 mm diameter, ductile iron pipe)

* Expansion of pump operation monitoring system

»  Structural repairs at the existing pump stations

* Demolition of the existing treatment plant,

Project cost: 1.t.17.6 million

For the two options above, Option t is recommended to implement because of its greater
advantage of smaller cost in construction. Operation cost of Option | is alse smaller than that for
Option 2 if the tertiary treatment is not provided. As described in the following section,

consiruction of the tertiary treatment may be excluded from the first phase of the construction work

for saving the cost.
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7.2 RECOMMENDATIONS FOR BIRZ.AI

7.21  Recommendations for the Project Implententation

For the implementation of the proposed project, there are several measures to be addressed in

priotitizing the construction. The following options should be considered in the construction
program of the recommended facilities

*  Tertiary Treatment Process

For the tertiary treatment process at the new treatment plant, the Ministry of Environment
may have an opportunity to review the speciat emucni requirements for the Tatula River
taking into account the actual treatment performance of the new treatment plant as well as
the river water quality. This option is recommended for reducing the initial construction
cost of the treatment plant by 1.30 million litas.

= Chemical Dosage Facilities
Dosage of chemical coagulant is provided at the new treatment plant for phosphorus
reinoval to 1.5 mg/l. Installation of this facility may be differed to reduce the construction
cost. With the same reasoning for delayihg the construction of the tertiary treatment,
treatment performance in the actual operation must be examined. Construction cost may
be reduced by 240,000 litas with this option.
Operation cost will also decreased by 7,800 litas per year.

» Cost Reduction

With the optional measures above, saving in the construction cost will be about 15 percent
of the total construction cost as summarized as follows:

Option 1
by delaying the tertiary treatment system: Lt.1.30 million
by delaying the chemical dosage system: ££.0.24 million

Total L1.1.54 million
Total Construction Cost after Cost Reduction Lt.8.62 million

Option 2
by delaying the chemical dosage system: Lt.0.24 million

Total Construction Cost after Cost Reduction 1.t.15.26 million
7.2.2  Future Expansion of the Treatment Plant

When the treatment plant will need to treat larger amount of sewage than its design capacity

in future, after 2010, the plant can increase its capacity by constructing an additional biological
treatment unit.

For Birzai, sewage transmission pipelines have sufficient capacity to convey sewage in



larger amount than the design capacily of the treatment plant.  Transmission capacity of the
pipeline is more than double the capacity of the treatment plant, Capacity of the entire system can

therefore be increased only by incrcasing the treatment capacity.
723  Improvement of Sewerage Treatment in the Upstream of the Tatula River Basin

It is suggested that investment be allocated for construction of secondary t{reatment
(biological treatment) facility in as many local communities as possible rather than constructing a
tertiary treatment facitity for Birzai. The special standard for the Tatula River may have (o be

reviewed from the viewpoint of eftective use of funds.
7.3 CONCLUSION FOR SKUODAS

The proposed Skuodas Sewerage System Improvement Project is evaluated feasible in terms
of technical, economical, financial and environmental aspects.
Project components for the Birzai Project consists of the following:

* 1,600 m*day Sewage Treatment Plant
secondary treatment; oxidation ditch system and sedimentation
sludge treatment: mechanical dewatering and composting

*  Connection of 100 mm ductile iron pipe from the Pump Station No.2 to the existing
pressure main from the existing treatment plant No. 1 to the new treatment plant site,

*  Demolition of the two existing treatment plants
Project cost: LYL. 7.7 million

74 RECOMMENDATIONS FOR SKUODAS

74.1 Recommendations for the Project Implementation

For the implementation of the proposed project, there are several measures to be addressed in
prioritizing the construction. The following options should be considered in the construction
program of the recommended facilities

*  Dosage of chemical coagulant will be provided at the new treatment plant. Installation of
the chemical coagulation system may be differed to reduce the construction cost.
Construction cost may be reduced by 200,000 litas with this option. Operation cost wiil
also decreased by 18,000 litas per year.

7.4.2  Future Expansion of the Treatment Plant

When the treatment plant wilt need to treat larger amount of sewage than its design capacity
in future, after 2010, the plant can increase its capacity by constructing an additional biological
treatment unif.

For Skuodas, sewage transmission pipelines have suflicient capacity to convey larger amount

of sewage than the design capacity of the treatment plant. Transmission capacity of the pipeline is
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mote than three times the capacily of the treatment plant. Capacity of the entire system can

therefore be increased only by increasing the treatment capacity.

7.5 GENERAL RECOMMENDATIONS

7.5.1  Recommendations for the Tasks of Consultant

In various stages in the implementation of the project, emphasis should be given to the
engineering services normally provided by the consultants. Such service should include the
activities as follows:

» detailed design of facilities including topographic survey, soil investigation ete.;

= preparation of technical specifications for both construction and equipment supply;

a  preparation of tender documents,

« assistance for the Water Company or Ministry of Environment in pre-qualification of
contractors, tendering, and award;

= construction supervision at site and shop testing;

* {esting of the plant and commissioning;

* training for the Water Company in the operation of the treatment plant;
7.52 Recommendations for Industrial Wastewater Coatrot

Control of the industrial wastewater will be required for the efficient management of the
sewerage system as well as environmental protection. A proper legislation system for control of
the industrial wastewater should be established at the earliest stage.

For maintaining stable operation of the treatment plants, BOD in the industrial wastewater
must be controlled below a certain level. For example, in Japan, BOD in the indusirial wastewater
is not allowed to exceed 600 mg/l.

Control df the industrial wastewater should require the govefnment to establish a legislative
formation that could restrict discharge of high organic wastewater into the sewerage system.
Without clear standards for effluent from the industries, it would be difficult and uneconomical to

design the pre-treatment process at each industry.
7.5.3 Reduction of Groundwater Infiltration

In Birzai, about 50 percent of the sewage flow is groundwater infiltration. Reducing the
amount of infiltration will directly contribute to prolonging the life of the treatment plant. Prior to
repair work for the sewer pipeline, investigation for the infiltration should be conducted. Priorities
in the repair work will then need to be established based on the amount of inﬁltratidn and cost of

repair of pipes. Fconomic study for the pipe repair and increase of the plant capacity should also

be conducted to achieve the effective inveslment.
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