4.12 FINANCIAL, ECONOMIC AND SOCIAL ANALYSIS

4.12.1 Basis of Financial Analysis

A financial mode! has been constructed, focusing on cash-flow forecasting, to conduct a

financial analysis of the proposed project. Taniff required to recover the operating and too pay

back the toan (both the principal and the interests) has been projected in comparison wilh financing

sources with different costs.

4.82. 1.1 Methodology of Financial Analysis

Cash Now (net profit plus depreciation) mode! was run to calculate the FIRR (Financial

Internal Rate of Return) and for the proposed sewcrage project. [t is the best base and start point to

analyze the financial feasibility of the project, because of the following features:

The cash flow based method considers fully the time value of all cash cutflows and
inflows.
The minimum tarift required to insure a positive FIRR is projected.
FIRR is calculated under givén tariff conditions. Financial feasibility of the project is
evalvated from the FIRR calculatéd;
The calé_ulgléd FIRR will be a “hurdle rate” in valuing the projcct financially iﬁ the
following aspects:
- Hihe avcragé tolal cost of the project is higher than the predicted FIRR, the
project is evaluated not ﬁ.nancially feasible.
FIRR is used to compare with certain required or a target tevel of the FIRR of
the project.
It is an easily understandable standard in comparing and choosing among

different financing sources.

Different leveraged cases (using some loan conditions) have been caleulated and analyzed.

The financial model established in this study has follewing features:

it models only the sewerage collection and treatment division of the Water Company.
Water supply and other business of the Water Company are not included in this model.
‘The model generates a pre'-fonna cash flow statement, mainly based on the profit and
loss account. Both the cash flow statement and profit and loss account have been
calculated for 25-years from the beginning of the project.

Income of the project is calculated from three groups of customers by multiplying the
estimated chargeable volume of sewage and tariff.

Domestic consumption (and supply) of water and discharge of sewage are estimated (o
increase 3-4 percent each year during the first 10 year period, and to maintain at the

same level at the other 15 year period.
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« [Industrial users and the hospital will maintain their current conswmption for water and
discharge of scwage. No new industrial or other public establishments are planued or
cxpected,

*  Chargeable volume of the discharged sewage is based on the estimated daily water
consumption.

»  Tariff for cach group of users is assumed to be the same. Tarif¥ for the first year afler
the project begins operation will remain at the same level for the second year, then rise in
the third year by 10 percent, and continue unchanged for the fourth year. Afler that,
tariff will be raised once every three years by 10 percent cach. As a result, at the end of
the first 10 year period, the total increase in the tarift will be 33 percent.

*  The basis uscd in calculating the operating costs are as follows:

- Costs of energy and chemicals are assumed to increase at the assumied inflation rate

used in this study.

- The number of employees is assumed to stay at the same number during the
entire repayment period. Although the sewage treated will increase every year,
with the use of new equipment and managerial efforts, the project is assumed to
be operated and managed without increasing the number of employees.

- Salaries are assumed to increase at the inflation rate used in the study. Social
security cost temains at 30 percent of the wages.

- Sataries and social security of the administration and enginecring sections are
assumed to be shared evenly between the water supply and sewerage divisions,
as it is at present.

. Depreciation is included and caleulated using rates and terms in accordance with
government regulations as shown betow. Other initial investment fees are depreciated

over 10 years after beginning operation.

Item Rates (%) Term (year)
Building with plant 0.025 40
Pipetine 0.025 40
Pump 0.125 8
Special equipment 0.11 %
Vehicles 0.10 10

Maintenance includes the repairing of the equipment and vehicles, spare parts and
materials needed for maintenance. The maintenance is estimated as 1.5 percent of the
initial investment for pumps and equipment, and is assumed to remain at the same level
during the whole term.

Taxes include the Nature Protection Tax, Property 'l‘é.\' and Road Tax, Rates of these

taxes arc assumed to be raised once every 3 years, by 5 perceat.
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Pollution charge is calculated and included as an operating cost . First, the real value of

the charge is calculated from the load of pollutants. Then, the rate of the charge is

assumed to be raised at the same rate as the tax.

Other general administration fees are assumed to increase with the about same rate of the

sewage treatmient increasing, and will rise at the same rate as the inflation rates.

*  Preparing for bad reccivables is included for the purpose of healthy management. it is
assumed at 3 percent of the total income for the whole repayment term.

= Corporate profit tax is charged from the year of the first profit at the accumulated base,
at the current tax rate of 29 percent.

*  Average yearly working capital is assumed equal to 1.5 month of the income.

* VAT is not included. All tariffs are stated in net price.
4.12. L2 Objectives of Financial Analysis

Objectives of the financial analysis through running the financial mode! are as follows:

» To calculate the tariff required to cover the operating cost, to pay back the loan (both the
principal and the interests) and to make certain that a desirable level of FIRR (around 5
percent levet) is maintained, for the purpose of sustainable management of the project.

*  To compare among financing sources with different cost (interest rates) and to

recommend the desirable financial sources that will insure an accept'abte level.

To clear some important factors of the cost control in order to canry out the project.

* Toevaluate some issues influencing the financial factors and tariff in the project.

4.12.1.3 Financial Resources Assumed

Main financial resources are assumed as follows:

State Grant/Subsidy .
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 will depend

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

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

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

4-30



4.12.1.4 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 reccivables are assumed
to rise at the inflation rates assumed.

All the initial investment costs have been caleulated in the future price, using the inflation
rates assmned.

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

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

Period Inflation Rate (see Section 2.3.4.2)
1998 6.1%
1999 3.9%
2000 and after 5.0%

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

analyzed in the Sensitivity Analysis.
4.12.1.5 Effect of Foreign Exchange Fluctuation

Effect of foreign exchange fluctvation will be mainly on the financial side, if the project
borrows the loan in foreign currency. Tts effect on the operating side is considered minor because
few items in the operating cost witl be paid in foreign currency.

For the foreign loans, the Ministry of Finance may becomie a borrower. The Ministry will
then re-lend the money te the municipality or Water Company in local currency. fn such case, the

foreign exchange fluctuation wilt have no direct effect on the project.
4.12.1.6 Project Period

In the financial analysis, a 25-year period is used with following considerations:
* [In accordance with the financial conditions of foreign aids, pay-back period is more
ot less 25-year including a grace period.
» This period seems reasonable from the facility life and depreciation period of the

equipment.
4.12.2 Financial Performance

Using the financial model, the financial performance has been projected and analyzed,

focusing the FIRR and tariff required to recover the total cost,
4.12.2.1 Financial Internal Rate of Return (FIRR)

FIRR was catculated for the case of the leveraged finance with a state subsidy/grant for 50
percent of the investment cost and with some soft loan (fower cost) financing for the balance of 50

percent. Conditions for the soft loan is assumed at an interest rate of 7 percent and 10-year grace
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period such as Nordic Investment Bank (NIB) loan. Tariff is sct at 2271.4m7 in the beginning,
FIRR is then caleulated at § percent, the hurdle rate which is considered by some official

institutions as a benchmark for public projects.

4.12.2.2 Cost Recovery

In the model casc using the leveraged finance (state grant 50 perccut‘plus low cost loan S0
percent) as assumed above, the tariff level at the beginning for cost recovery is to be predicted at
2.24L¢m’. This means that from that tarifY at the beginning of the operation and through 25-year
operation, the project will just recover all the operation cost and pay back the loan (both the
principal and intcrest).

To maintain the sustainable managerhenl, some plus FIRR should be assumed. If the
benehmark of 5 percent FIRR should be applied, the sustainable tariff is predicted at about
2.270L.¢m". This is 26.1 percent higher than the current tariﬂ‘(l.%ﬂ[ﬁnﬁ’}.

4.12.2.3 Sensitivity Analysis

Sensitivity of the tariff projections and FIRR (and net present value (NPV) with discount rate

of 5 percent) with different assumptions was analyzed to examine the effects of various factors.
The result shows if the taniff be set at 2.27L.¢/m’, the loan with an interest cost of 7 percent
will bring the project the $ percent of FIRR and just the positive NPV, using discount rate of §
percent.  The loan with an interest cost of 5 percent will bring an high FIRR and NPV to the

project.

The loan with an interest cost of @ percent will bring negative FIRR and NPV to the

project, meaning the project financially unfeasible.
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FIRR AND Net Present Value (NPV) of the Project for Different Loans (cost)
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Figure 4.18  Sensitivity of FIRR to Interest of Loan with Fixed Tariff

Tariff (Initial) Profile for Different Loan (cost)
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In all cases, the tariffs increase at the same rate as explained in the test
concerning the model

Figure 4.16  Sensitivity of Tariff (o Interest Rates of Loan with ¥ ixed FIRR
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Figurc 4.17  Projection of Tariff to Variable Loan Interests with Fixed FIRR

The result shows if the project use the loan with an interest cost of 7.0 percent, then the tarifY

The result also shows that the interest cost has a effect on the initial tariff. The lower the

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

1 2 3 4 5 6 7 8 9101112 1314151617 18 19 20 21 222324 25

25year Loan with 1Q-year grace period for 50% of the total investment
State Grant: 50% of the total investment
Target FIRR al 5%

In all cases, the tariffs increase at the same rate as explained in the test
concerning the model

should be set at 2.27 Ltm’® to achieve 5 percent FIRR (and positive NPV using discount rate of 5
percent).

interest rate is, the lower the tariff can be assumed. If the initial tariff be raised to the level about
2.27Lt, then the mode! shows the financing with interest cost of § percent will bring an high FIRR
and NPV (with discount rate of 5 percent), and the ﬁnancihg 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 $ percent, during the 25-year term).

Tariff (LVm®) predictéd in difterent interest costs are presented below:

Table 4.51 Projected Tariff to Achieve 5% FIRR
Interest Rate of Loan Tariff (L¥Ym’)
(%) First Year 10th year 25th year
5 2,12 2.83 4.55
7 221 3.02 4.86
9 2.42 3.22 5.18
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NPV Profile for Different Initial Taviff
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Figure 4.18  Sensitivity of FIRR to Initial Tariff with Fixed Loan Interest

'The result shows that in the case of utilizing the loan with 7 percent interest, the initial tarift
below the level of 2.25Lt/m’® will make the project unfeasible financially .

‘The positive NPV using discount rate of 5 percent means the project will be able to cover the
operating cost and to pay back the loan (both the principat and the interest), when the total cost of
the project is at or below 5 percent.

The negative NPV using discount rate of 5 percent means the project can not cover the
operating cost and pay back the loan (both the principat and the interest), when the total cost of the
project is at or above 5 percent.

~ The result shows that if the initial invesiment cost increases by 15 percent, tariff required to
achieve the FIRR § percent should be 2.39L/m’ at the first year. If the investment cost decrease by
15 percent, tariff required to achieve the FIRR 5 bercent can decrease to 2.15Lvm’.

If the amount of sewage decreases by 15 percent, thé tariff required to achieve the FIRR 5
percent should be 2.55Lt/m’ at the first year. If the armount of sewage increases by 15 percent,
tariff required to achieve FIRR S percent can be decreased to 2.05Lt/m’,
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The {ariff profite fov the initial investmoent cost and sewage volume variance
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Figure 4.19  Sensitivity of Tariff to Investment Cost and Sewage Volume

4.12.3 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 tarif¥, a certain level of the positive FIRR should be fully considered, in
order to maintain a suslainable 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 sui)sidylgrant and for 50 percent
from the loan at the cost below the level of 7 percent, the required tariff is predicted at the
2.27 Ltm? 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:
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- Comparcd with the current level of the tarift, the predicted tarifV will increase in 8.1
percent per year next 3 years.

- Increase in tarift is considered modest during the whole repaymient period that is 10
percent in every three years, while inflation rates is 5 percent every year. This is
cqual to 15,7 percent every three years.

- Percentage of expense due to the sewage tarilf in the family income will be
maintained at the current leve! or rather improved {or decrcased) 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 devetopment, 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 burdex{ .in opefalion during the first ten years.
A funding source should be selected so that the projccl will be operated at the lower tarifl
while maintaining viable financial conditions to recover the total 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.

4.12.4 Econemic and Social Analysis

4.124.1 Project Benefits

The value of the project will be viewed in terms of economics as well as financial values. A

sewerage project provides the community with a wide range of economic benefits such as health,
“sanitation and overall living conditions. The various benefits are expected to be brought about by

the project are discussed in the following sections.

Health Benefits

Health benefits are clear and one of the main reasons of installing a sewerage system. The
health benefits that are brought about to the community by the sewerage system have two
aspects, The first is the preventing effect which reduces the burden on the local and central

governments in lerms of disease prevention and patient treatment effect activity. The second
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is the reduction of opportunitics to contact with infected matters which reduces the incidence
of discases.
[t is repotted that skin discases had been increasing by river water in the Bartuva, from 1,315

cases in 1990 to 1,381 cases in 1997, 1t is however difficult to make causality of sewerage

clearer and it is said that the number is decreasing.

Envirenment Beaefits

Ougc of the purposes of the Project is the enhancement of the living conditions in areas where
watcr quality has been worsening. This will be ac;hicvéd by the construction 6f this project,
This project will reduce water pollution that has large impacts on living conditions. The
people may be able to enjoy swimming in the river and fishes will come back into the river.
Especially Eatvia will be able to enjoy quality improvement of river water in the Bartuva.

The Water Company will be able to pay adequate poltution charge. This change indirectly
contributes to improvement of environment in Lithuania.

Local Economic Beonefits

The constfuc:ioﬁ ‘of the sewerage project will contribute to the local economy in several
ways. The fiest is the ihput-output effect of construction a_nd procurement of materials
during the construction perioﬂ in the regional economy., The local economy will benefit
from the employment of individuals for construction work and through the sale of locally
made prodﬁcts and services. If the company uses foreign materials, the effect would
decrease. The cost of construction should be as low as possible when we think of healthier
management. This effect therefore should not be expected too much, The second is the
public revenue benefits and it is expected to increase even if the amounts are not large. The
company will pay more than two times today’s real estate tax.

Increase in real estate tax covered by business improvement contributes to focal economy.
Internationat Relation Benefits

Lithuania decided to join the EU and has to build environment facilities, such as sewerage, to
ineet the environmental standard of the EU. Besides this, Latvia is complaining of inflow of

wastewater into the Bartuva River from Lithuania, This project contributes to the

improvement of thess international relations.

4.12.4.2 Econaemic Analysis

Regarding the economic valuation of the project, the most preferable approach would be the
quamlification 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 4.52

Concept of Economie Analysis

Cogory | tndcans | MR | peoneniowis | o
Health Generally
benefits speaking, it is
difficult to
specify and
quantify the
effect, ) o
{ example ) (example ) { example) (example)
Number of Ifthe number decreases | Average yearly 381%109*1.131
skin ta the level of 1000 expenditure on *1.084
disgase from 1381 in 1997, health care and (1996-1998)
Improvement numbet medical service = 51,000titas
15 381 per capita in
1996 is 109itas
Environment | Pollution The company wili be 4,300 litasfyear
benefits charge able 1o pay adequale /(1.061*1.059¢
pollution charges Nore 1.05%*2)
from 0 to 4300 in =3,000 litas
2002,
Improvement is 4300 _
Local Real estate tax  { From 4000litas in 1997 4,000 litas/year
€Conomic to 8000litas in 2002 None /(1.061%1.059*
benefits-1 Increase of 40001itas 1.05%42)
. =about 3,000 litas_|
Local Regional A multiplier 6.66 mittion * 2.5
economic Input Output Construction costs by 1-O table =16.7 million litas
benefit-2 effects litas 6.66 million 26830 :
{in case of Japan}
International Economic Contribution to Contribution to
relation effect Economic Growth environmental envirommental
standard standard
improvement improvement

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

quantification of the economic benefits and costs. In many cases, however, there arc many factors

which cannot be quantified. When cconomic effects of infrastructure projects are estimated, the

following aspects are generally quantified. It is necessary to set simple conditions to calculate

benefits.
1)
1)

2)

Residents

Amenity benefits fromn a healthy environment after construction of the project are
difficult to caleulate. -

Health benefits from reducing water related diseases and decreases in medical
expenses after construction, For example, the beneficial effects equals the
reduction in the number of decreases, i.e. number of patieits times average cost for

medical expenses per capita)
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1cisure benefils such as boating, swimming, fishing or picnic in a clean river and
clean lake, and sightsecing after construction, for example. The beneficial effeets
will be equal to the number of people typically using these facilitics times the

average recreation expenditure per capita,
The Water Company

Efficient management from decreased operating costs after construction, for
example. The beneficial effects cqual the decrease in operating costs between the
old sewerage system and improved system. The told operating costs would
include, for instance, clearing up afier a heavy storm from overflowing sewerage
systems.

Increase in revenue after construction, for example, the beneficial effects will be
equal to the increase in revenue between the old sewcrage system and improved

sewerage system),
Municipality

Adequate pollution charges. For example, the beneficial effects will be equal to
the decrease in pollution charges after the new system is constructed. The
beneficial effects will also be equal to the increase in potlution charges in case that
the Water Company doesn’t pay potlution charges due to recording loses. The
beneficial effects therefore equal the absolute number of changes in pollution
charges‘aﬂér the new system is consiructed.

Real estate tax in case of added value and expansion of the improved trealment
plant site after construction. For example, the beneficial effects will be equal to

the increase in real estate tax.
The Government

Increase in corporate tax after construction.
Increase in VAT gained from construction, and its second effects from purchases
during construction and operation, for example, the beneficial effects equals

construction costs times VAT plus second effects times VAT plus operation costs
divided by 1 plus VAT.

Others
Employment of construction workers during construction. For example, the
beneficial effects equal the wages per capita times workers, equal the wages per

capita limes construction costs divided by labor productivity of construction

worker per capita.
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2) Procurement of materials and others items during constinction. For example, the
beneficial effects cqual sccond effects which equal the multiplier in an input-
output-table times construction costs: the multiplier in Japan ranges from 2.0 to
3.0, for instance)

3 Employment of second effects. For example, the bencficial effects equal second
cffects workers salary which cquals wages per capita tinies workers nnmber which
equals .lhe wages per capita times second eftects divided by average labor
productivity per capita of all industries,

1) Aftraction of new industries and employment of workers after construction, which
is difficult to estimate. For example, the beneficial effects ¢quals the construction
plus its second effects plus the employment wages gained.

5) Increase in productivity of agriculture because of improvement of the soil is alse

difficult to estimate.

4.12.4.3 Social Analysis

The social aspects of the project, in other words how the project will directly affect the lives
of the people in the arca, must be considered with care. Analysis will consider unigue
characteristics of the area in terms of the relative afftuence 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 Skuodas is 2.2 percent and it scems to be hig_hér than other areas considering the
differences of the income level and the tariff level. Increase of fhe tariff should be discreet.

The average anmial unemployment rate in ékuodas is higher than other districts. Reduction
of employees 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 public

organizations or public service bodies might have to hire local people at the former Soviet Union

The 'pribrity should however be given to efficient management.

era. This kind of custom management should be changed gradually. The Water Company is not
responsible for unemployment problems in the region. The Water Company is responsible for
efficient management and coverage of the costs as an independent organization. The municipality

and the government are responsible for unemployment problems instead.

Table 4.53 Average monthly gross earnings
1995 1996 B
Amounts index Amounis index
{litas) (litas) -
Total 505 1.00 641 1.00
Klaipeda district 524 1.04 680 1.06
Skuodas | 360 | o7l | a7 0.74
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Table 4.54 Average annuval unemployment rate

1993 994 995 1996 |

rate | index | rate | index | rate | index | rate | index
Totat | 44 [ 100 | 38 | 100 | 61 | too | 711 1.00
Klaipida | 45 | 1.02 | 44 | 16 | 66 | 108 | 70 | 099
| Skuodas 8.1 1.84 | 10.1 | 265 | 96 | 1.57 | 102 | 1.44

4.13 IMPLEMENTATION PROGRAM

Implementation program of the proposed project will consist of the following stages:
* Delailed design
*  Financial preparation
*  Tendering
= Construction
= Commissioning

The schedule of each stage is assumed as shown in the figure below:

Atiivity '98 1999 2000 [ 2001

Pre-Consltruction Phase
Feasibility Study ¥
Funding Arrangement
Selection of Consultant &
Detailed Design 43
Pre~qualification of contractors %
Bidding and award HEBE R

Construction & Yesting : ? iR E

Operation of the New System

T [ IO
5 d i den

ERy

o
z

N
Bk

Pt

Figure 4,20  Implementation Schedule

4.14 RECOMMENDED ORGANIZATION AND MANAGEMENT OF THE WATER
COMPANY

4.14.1 Recommended Organization

4.14.1.1 Reduction of Staff Members or Fixing Staff Levels

The Water Company has increased the tariff substantially over the past several years and the
fevel 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.
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VAT

The number of employees should be fixed or reduced further even though water and wastewater
tecatment usage increases in the future.  The increases can be managed through personncl

movement from other departments or units.
4.14.1.2 Adjustment of Organization for Billing and Collection

The function of a controller in charge of billing and collection of fees will become more
important in the future after installation of the new project and increascs in usage of the scrvices.
Billing and collection of the fees is simitar to the sales department of general private companics.
The Water Company, however, is not large enough to have a separale sales department. A
controller department should be established and the number of controlers be incrcased by
transferring engineering staff members. This function should be controlled by the dircctor of the

company. Recommended organization of the Water Company is shown in Figure 4.21.
4.14.1.3 Establishment 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 trcatment. Tt is natucal that all common costs shoutd be shared between the water
supply department and the sewerage departmient. Administration costs and backup costs should be

shared properly. Cost sharing ratios and a table for cost sharing should be established as shown
below.

Table 4.55 Example of a Cost Sharing-Table

Cost items Sharing ratio Sharing Annuat costs | Cost sharing Cost
for sewerage ratio for of sewerage sharing of
division waler division water
division division
Personnel costs

Name of person
President
Mt A
Ms. B

Operation cosls
Energy
Fuel

| Total

The managers of these two units have a responsibility to cover their costs just as does the
director. The Water Company (the managers) should have discussions in setting of cost sharing

ratios for all cost items.
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4.1M4.1.4 Iutroduction of part-time workers and the use of outside services in the future

Many companies in other countrics have been using part-time workers and puschasing
services outside the company for clerical workers, office cleaning, guards and janitorial services,
cte. These service industrics will appear as the society moves to masket-oriented one, It is

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

4.14.2 Rccemmmended Enforeement of Management

4.14.2.1 Task Force Team for checking declarations

The Water Company should establish a task force team for checking the declarations of all
consuniers from spring to autumn,  The team should be lead by the director, followed by the
managers of the water and sewerage departments and employees of all units should join the team
whenever possible. This team would contribute to the increase in income and become a method by

which a deeper understanding between the company and consumers could be achicved.
4.14.2.2 Integrated Management Information System

An infegrated management information system should be installed to manage the Water
Company more efficiently.

A billing and collection contro! system, revenue accounting system, water and sewerage
monitoring and maintenance system, stock and supply control system, procuring control system,
operation costs accounting system, assets controlling system and cash controlling system,
settlement accounting system and a budgeting system are recommended to be included in the
information system.

Since the company is not large, all of the distinguished systems are not necessary at this
time. However, the billing and collection control system and the cost accounting system should be
introduced as early as possible. Monthly or quarterly assessment of the efliciency and the
achievement of goals by personnél and by the company should be conducted.

Recommended information management system is preseated in Figure 4.22.
4.14.2.3 Join the Water Company Associntion

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

process.
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4.14.3 Performance Assessment System

4.14.3.1 Goals and Assessments for Rusiness Units

The Water Company may not be familiar with the assessment system for business units.
Private or self supporting companies should establish goals to achieve at the start of cach fiscal
year. Achicvement ratio (actual over planned) should be evaluated every quarter or twice a year.
The managers of the business units have a responsibility to mect the achievement ratio and staff
members of the units share this responsibility when personnel performance is assessed. The
company faces lots of problems everyday and this activity seems to be unrealistic because the
comp'any 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
understand why these problems develop.

Goals, for example, could consist of 1) cost saving (resulting in reduction of the amounts of
money spent, i'mprovement in the ratio compared to previous years), 2) efficient operation
(resulting in reduction of the numbers of breakdowns, improvement in the ratio compared to
previous years), 1) shfc operation (resulting in reduction of the numbers of accidents, improvement

in the assessment ratio compared to previous years), etc.

4.14.3.2 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
meetings between the general manager (director) and his staff members shoutd be held once or

twice a year focusing on goals and assessments.
4.14.3.3 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 éxample;
= 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)
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4.14.4  Giher Tssues in Organization and Management

4.14.4.1 Training and Education

Staff members should be given information on new operation skills and technologies. Al
stall members should participate in lectures and seminars on worthwhile concerns, especially staff
members in the personnel unit of the business support department participating in courses on

personnel management and personnce] assessment process.
4.14.4.2 Continuation of Opinion Survey and Promotion of Understanding

Some people have complains about the tariff and further increases of the tariff, The Water
Company should continue to obtain dpiniohs of its consumers in order to wiscly plan for needed
tariiT increases without regioha! political problems or a decrease tn services. The continuation of
opinion surveys and pubtic announcements on improvements in service, outstanding employees,
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,
¢tc) arc important and improve the management of the Water Company.

Recommended program structure is shown in Figure 4.23.

4.15 PROJECT EVALUATION

4.15.1 Rationale of the Projcet Implementation

As the Bartuva River basin extends from Lithuania to Latvia, pollution of the upstream river
water has been raised as an international issue. Downstream on the river, Latvia is currently
implementing the environmental protection scheme called “Bartava” in the Bartuva River Basin in
cooperation with nine municipalities represented by Danilea and Barta. This scheme is supported
by the Latvian Government as well as the Swedish Government to improve the environment of the
downstream part of the Bartuva River and preserve the area for various purpose such as a
recreation, protection of fauna and flora including Liepajas Lake and swamp area in its basin.

Environmental improvement schemes carried out at the Latvian side include the
improvement of the existing sewage treatment plants that are not functioning efficiently. This
improvement plan aims at the removal of nutrients (nitrogen and phosphorous) as well as BOD
removal that is required to protect the sensitive area of the lake.

Delegations from Latvia consisting of the nine municipalities have visited Skuodas several
times, and encouraged Skuodas Municipality to participate and cooperate in the scheme. For the
cifective improvement of the river basin environment, pollution loads emitted upstream should
first be reduced while the similar efforts are being carried out at downstream. Skuodas is the
largest community in the upstream basin of the Bartuva River and the Luova River that is a

tributary and confluent with the Bartuva River at Skuodas.
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Coustruction of the proposed sewage treatment plant will effectively contribute to thie clfort
being carcicd out for he environmental protection in the Bartuva River Basin. Implementation of

the project shonld have a high priority considering the present status of the discharge of efituent

from the treatment plants in Skuodas.

4.15.2 Project Evaluation

4.15.2.1 Technical Evatuation

The project is evaluated as feasible in terms of technical aspects to meet the eflluent
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.

Sludge treatment nsihg a dewatering device and stockpiting composting will produce sludge

that will be minimal in volume, easy to handle, and safe for fertilizing the agricultural land.

4.15.2,2 Environmental Consideration

Implementation of the proposed project will lead to improvement of the existing
environmental pollution caused by the discharge of the effluent from the sewage treatment plant.
Adverse impact on the Bartuva River basin will be substantially reduced by introducing the
recommended treatment method and by properly carrying out the treatment operation. The
Latvian water environment downstream on the Bartuva River is expected to improve.

The sewerage service ratio is scheduled to increase from the present 75 percent to 90 percent
in 2010. With more houses connected to the sewerage system, the proposed project will reduce the
amount of doinestic wastewater that is currently discharged into the drainage channels and finatly

flowing into the Bartuva River.

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

construction period or operation of the treatment plant.

4.15.2.3 Financiaf Evaluation

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

tariff setting and assumptions of financial soarces in 50 percent of soft loan and 50 percent of state

subsidy/grant.
4.15.2.4 Economic and Social Evaluation

The proposed project is expected to contribute to the upgrading of the local econonsic and
social environment.

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

with the water of the Bartuva River through their amusement or hobby activities.
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Figure 423  Recommended Program Structure for the Skuodas Water Company
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5 ENVIRONMENTAL IMPACT ASSESSMENT
5.1  1IDENTIFICATION OF ENVIRONMENTAL IMPACTS

5.1.1  Major Findings of the Preliminary Environmental Study

S. LI General

The JICA preliminary study mission arrived in Lithuania during November 1997 and carried
out a preliminary environmental impact assessment (EIA). The pretiminary EIA identified some
items with probable adverse impacts and concluded that the project required an EIA.

The JICA study team arrived in May 1998 and reviewed the preliminary EIA after a period
of field reconnaissance and data collection. The study team also conducted screening and scoping
sessions for the following reasons:

(a) The preliminary EIA is appropriate in general, however there are many points which
seem to be insufficient or not always appropriate. It is quite reasonable that there are
some differences in the EIA between the preliminary mission and the study team as
the survey period for the preliminary mission was oo short to collect all necessary
data and information.

(b} The preliminary EIA report was written only in Japanese. It is now necessary to
presenf the results of this comprehensive EIA in English for review by the Lithuanian
side.

Accordingly, the screening and scoping presented herein are based on the information and

data collected during this study period.
5.1.1.2 Screening

The objective of screening is to determine if the project requires an cnvironmental impact
assessment. '

- Features of the project and its environment are summarized in Table 5.1 and Table 5.2 fora
brief understanding of the project from the screening stage. The results of scree'ning are shown in
Table 5.3. The environmental components are categorized and selected to cover all probable cases.
All general components are included in the list, although the sewerage projects, may in gereral,
have impacts on some limited components such as the relocation of inhabitants, waste sludge
treatment, fauna and flora, landscape, water pollution, noise and vibration, and odor.

It is concluded that an EIA is necessary at Skuodas.
S.L13  Scoping

Objective of scoping is to find significant impacts among all probable impacis for (he

projects and to clarify the significant fields or components for the EIA survey. The overall



cvaluations of the unknows, slight or sigaificant environmentat impacts are shown in Table 5.4.
The components selected by the preliminary mission are all included in the list impacts,

although a few of them are not considered significant,

5.1.2  Coemponcnts of ETA

Bascd on the results of the study conducted by the JICA preliminary mission and also
referring to discussions with the Lithuanian side, the objective components of an EIA are selected

for Skuodas as follows:

Item Related Issues in the Project
(a) Relocation {and land acquisition)

Relocation of inhabitants in or near the

{b) Vested Right

{¢) Health and hygiene

(d) Waste disposal

(c) Topography and geology

(£} Groundwater

(g) River and lake

(k) Fauna aad flora

(i) Landscape

{j) Water poilution

(k) Soil pollution

(1) Odor problem

construction site, land acquisition and
compensation

Water use right including any permission or
customary us¢

Contaminated water for drinking water source,
sludge treatment/disposal

Sludge treatment/disposal

Change of natural topographic condition
Change of geological conditions

Contamination of groundwater

Changes caused by water quality pollution

Conservation of significant or endangered species

Landscape of project facilities in harmony with
the surrounding area

Water quality deterioration of river water,
groundwater and lake water due {o effluent
disposal from the STP

Soil contamination by effluent disposal from the
STP and sludge disposal or storage

Odor from the STP and sfudge disposal site



5.2  ENVIRONMENTAL IMPACT ASSESSMENT

5.2.1 Gencral

Environmental assessment is all about comparisons. The EIA is fundamentally a study to
identify what is existing and to predict what changes will result from the project. Accordingly, the
EIA only necds to compare the existing environment against the anticipated changes,

If the present eavironment is atready polluied, the project does not have a responsibility to
improve the condition to a level within the desirable environmental condition. It docs not mean
that the project makes an adverse impact as long as the environment is no worse on completion of
the project than prior to the project.

The components included in the EIA are selected from the preliminary environmental study.
The same categories of component are to be used for the EIA, although there are some common
itnpacts among the various components.

In this report, the baseline data for the EIA is not attached, except for some selected ifems. |t
is necessary to refer to the supporting report of the EIA for more detailed and background

information.

5.2.2 ElA of the Project in Skuodas

3.2.2.1 Envirenmental Impact Assessment

{1) Impact on Relocation {and land acqilisition)
There are three alternative sites for the proposed. STP as shown in Figure 5.1. ‘The
characteristics of these sites and the environmentat impact on relocation and land acquisition
are presented as follows:
(a) Site A : Kanyzelis district
This site is the one originally proposed for the STP located just outside the town
area (Skuodo Miesto), approximately 200-300 m west from the boundary
(railroad) of the town. The area is presently used for agriculture. There is a farm
house located next to the proposed STP site. There is another house near but
westerly of the site. The owner of this house lives in town and uses this house
only from time to time.
The proposed area is within state lands although private land is located nearby,
as shown in Figure 5.2. According to the information from the municipality, the
state lands wsed for farming are leased but are to be returned (o the state when
necessary.
Concerning the refocation of land and howse, the municipality says it could
provide compensation and/or prepare another house, if required. The study team

visited the farm house and had a brief interview. The family with four adults
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have tived there for 19 years and has worked on his Jand (25 ha) as well as on
teased 1and (3 ha). According to his comments on relocation, they do not wish to
move to another place and want to stay at the same place even if a new STP is
constructed adjacent to his house, or if a part of his land is required. They also
added, however, that he would like to sec the location and house provided by the
municipality before an actual decision is made to move or not. He has no
objection to the construction of the STP itself.
Beside the above, there is a newly constructed dam and reservoir west of the site.
The reservoir area is rented to a private firm and currently used for fish breeding.
No dircet impact will be made to the reservoir operation either by construction or
effluent discharge.
(b) Site B : Salomejos-Neries Gatve district
This site is an alternative for the STP and is located just south of the existing
STP No.2 and inside the town area. The area is grassland and no intensive use is
apparent. According to the municipality, it is state land and there is no planning
for any use now. A residential area is located nearly 200 m south of this site as
is the existing STP No.2. No structures are located in and around this alternative
site, except the existing Pumping Station No.2.
(c) Site C: Laisues Gatve district
This site is another alternative for the STP located in the surrounding aréa near
the confluence of the Bartuva and Luoba Rivers and inside the town area. This
alternative site is located on the southern part of a large piece of vacant land,
approximatety 50 ha, in the town area. The whole area is owned by the state
afthough a part is rented for farming. The area is mostly grasstand and partially
used for agricditure.
The municipality has a project ptanned for the central part of this vacant area.
The project aims at providing lands to residents in a part of old town instead of
returning their land to the town for compensation. This project would require
1L.7 ha,
The alternative STP site is located in a portion along the southern side of this
area required for the project.
As shown above, no adverse impact could occur in any of the altematives in regard to
relocation, as well as land acquisition.
However, special care should be taken at Site A, as this is the most probable site. The farmer
iiving nearby the proposed new STP may not show strong opposition against the project or
relocation. Advance information and communication wili be essential, not only with this

farmer but also with the other farmers renting or using farm land near the site.
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In regard to an influent pipeline route, a new dual pressure pipeline has already been
extended to Site A, The other two sites are located along the route of this pipeline.
Accordingly no adverse issue is expected.

Concerning the route of an ¢fMucnt discharge pipe from the STP, the pipetine will pass
grazing or farm land to the Bartuva River. No adverse impact on relocation or Jand
acquisition is predicted.

(2) Impact on Vested Right

As far as known, there is no official vested right to guarantee a certain quantity of surface or
groundwater, There is a government regulation regulating permission for water intake,
utilization and transmission and discharge of pollutants to natural waters. This permission,
however, does 1ot always mean a vested right on waiter use. It can be said that no impact
may arise on vested rights, however, it would be better to consider that the permission is also
a type of vested right,

Detailed data on any present permissions to wse natural waters were not oblained. ¥t secins
that there is no remarkable water use from either the Bartuva River or from the Luoba River,
These rivers are listed as non-leasable rivers and are also within a reserve area defined by the
government. No water intake is allowed from these rivers. Agricultural farming in this
region generally does not require irrigation water since rainfed farming is cominon. The
source of water supply for the town is groundwater. Therefore, no impact on vested water
rights.

Nd impact on vested rights pertains only to the Skuodas side. It is, however, necessary to
consider the downstream stretch in the country of Latvia. [t was not possible for the study
team to visit Latvia to carry ou! surveys for some issues including vested rights. Ifthere isa
water intake for water supply downstream in Latvia, water pollution may cause an adverse
impact to the rights of using clean water. Accordingly, consideration has to be taken of
water quality in the Bartuva River. The rights to water use may be hindered if the water is
contaminated.

It should be an easy matter to make definite evaluations. The impact should be compared
between the cases with, and without, the project. In other words, the project may not need to
have a responsibility for treating the water to a required standard if the river is already
contaminated to a level above the standard.

The Bartuva River, at present, receives effluent from the existing two Skuodas sewage
treatment plants. The effluent contains large volumes of pollutants due to its deficiency in
treatment capability. It would be reasonable to assume that a new plant would discharge
well-treated effluent, comparing with the present condition. The water quality in the river,
therefore, will improve after the new plant starts operation. This means no adverse impact is

expected in this case, It would be, however, necessary to verify the vested rights in the
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Bartuva River and also monitor the water quality of the river.

(3) Impact on Health and Hygicne

The cfffuent water quality from the proposed STP will be improved from the present
conditions with the existing STP facilitics.

Altention shoutd be paid to the impact on groundwater, which is the source of drinking water
as well as production water for a dairy. It is, however, not cxpected that the groundwater
will be contaminated because of the efftuent of the proposed STP. The Skuodas area is not
located in a karstic zone, so that the contamination of groundwater is not a matter of serious
discussion. It would be probable that the contaminated water may infillrate into a local
groundwater source, although such an occurrence would be rare.

Accordingly, no adverse impact is predicted on health and hygiene. Regular inspection and
monitoring of wastewater discharge and water quality will be required to verify the safety of
the public health.

{4} Impact on Waste Disposal

Sludge treatment would be the center of attention for this component. Presently no sludge
treatment facility is provided in Skuodas. At the proposed STP, dewatered sludge (3.0
m’/day) will be dricd and stored inside the STP site for six months on a concrete slab. The
waste sludge will then be used fbr agriculture. The local farmers will take the sludge by
themselves as it is presently. _

The environmental issue will not be serious. However, an analysis of the actually produced
sludge should be conducted to examine its suitability for use as a low level agricultural
fertilizer.

(5) Impact on Topography and Geology ,

No significant change of landform will be made by the project. The project site is located in
flat land. There is no adverse impact concerning the topography except the inlet end of the
plant will be about 6 m higher than the surrounding area to allow sewage to flow by gravity
through the treatment plant.

Impact on geology also may be negligible.” The project site is not located in a geologically
significant area such as the active karst area, where sink holes develop with higher speed if
the effluent infiltrates underground.

The treated effluent will be better than the level of water quality required for a treated
sewage discharge. The adverse impact, therefor, may not happen to the geological condition,
i the project facilities are welt designed and operated.

(6) Impacl on Groundwater -

This item is similar to that already described under the items of “health and hygiene” and

“topography and geology™. There is no possibitity of further degradation of the groundwater
by the project.
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‘the runofY rate of precipitation to the Bartuva River is 56 percent. The remaining balance
cvaporates, is taken up by plants, or infiltrates into the ground. Although there is no definite
data about infiltration, it is probable that the infillration rate in Skuodas is much less than
that in Birzai. The rate of infiltration into the groundwater means that less impact is
predicted from a surface water source to the groundwater.

Treated cffluent is below the required level of water quality. Adverse impacts therefore will
not happen to the groundwater component.

(7) Impact on River and Lake

There are two reservoirs in and around the Skuodas town. One is the Skuodas Lake located
on the south side of the town. Another is a small reservoir {to be named the Duobupis
reservoir, from the name of river) located near the proposed STP site. The river system: and
lakes in and around Skuodas are shown in Figure 3.3.

Skuodas Lake is a popular recreational site, through which the Bartuva River passes.
Discharge of the Bartuva River can be regulated here. The project site is located
downstream of the lake; therefore, no impact to Skuodas Lake is anticipated, The Duobupis
reservoir is used for {ish breeding by a private firm. The reservoir is located close to the
proposed site; however, there is no direct connection of treated effluent between the project
and the reservoir. At present, there is no definite plan for recreational use. No impact is
anticipated on the Ijtlobupis'resewoir.

The STP facilitics will not be located in or along rivers or lakes so that no direct impact is
predicted to the Iandscapé, natural disaster, erosion of banks, etc. of the river.

The oﬁly concern will be an impact related to water quality. If the effluent from the
treatment plant contaminates the surface waler, it will cavse water pollution. River waters
then will become inappropriate for recreational use. Some species tiving in and along the
river may be endangered. Water quality will be improved from the present condition;
therefore, no adverse impact is expected.

It is, however, required to monitor changes in conditions in the river or the lake during the
operation and maintenance period.

The project is located some distance from the coast, The Bartuva River reaches the sea after
flowing nearly 48 km from the project site. Only épproximately 2 km of this length is
located in Lithuania with the remaining 46 km in Latvia.

There will be almost no change in the river discharge or soil runoff into the river by the
proposed project. Accordingly no impact to the coast, no scouring or river mouth silting will
be caused by the project.

Impact on this international river is however, a sensitive matter. Careful monitoring and
exchange of information is recommended in cooperation with Latvia.

(8) Impact on Fauna and Flora
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There is no significant or endangered species in or arotnd the proposed STP site and the
other two alternative sites. There are, however, significant species in the Bartuva River,
where the treated ¢fffuent will be discharged. In addition, there is a significant protected
arca for the study calted “Bartuva ichtiological reserve™ The protected arca in Skuodas is
shown in Figure 5.4, The protected area is 40.6 ha in arca and distributed over a length of
40.6 km. There are three zones in the rescrve as follows:
(a) The Bartuva River between the confluence points with the Luoba River and the
Apse River (2.6 km tong).
(b) The Luoba River from the confluence with the Bartuva River toa point 31.5 km
upstrean:.
(¢) The Sate river from the confluence with the Luoba River to a point 6.5 km
upstream. ‘
The main objeclives of this protection are to preserve the spawning places of frout and
taiman. Accordingly, il is neccssary to pay special attention to this protected area with
significant species.
As already explained, the existing two treatment plants discharge poorly treated efftuent to
the Bartuva River. The new STP will discharge treated effluent better than the existing
efiluent, so that the water quatity of the Bartuva River will be improved from its present
condition.
No adverse impact is prédicled on fauna and flora in the Bartuva River.
Atlthough a survey of fauna and flora has been carried out locally, it is recommended to
regularly monitor changes in the siver from the treated water discharge,
(9) Impact on Landscape
The STP is the main facility of the project. There are three éltemative sites as described in
(1} as follows:
(a) Site A Kanyzelis district
(b) Site B : Satomejos-Neries Gatve district
{c) Site C: Laisues Gatve district
Among three alternative sites, Site A is most desirable from the viewpaint of landscape. Site
B would be the next and Site C is less desirable. All three sites are located in an area
surrounded by grassland or farm land. Only Site A is located outside the town. Site B is
located inside the town, however, at the west side. Site C is located more or less in the
central area of the town, although the site area is now vacant. A large facility, like a STP, is
better not located inside town in consideration of future development of the town area.
The STP is recommended to be constructed in Site A. No adverse impact is anticipated on
the landscape component. It is, however, recommended to have architecturally pleasing

structures and landscaping of the site to be harmonious with the surrounding landscape
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{10y Impact on Water Pollution

As the project aims at-the improvement of sewage treatment, an adverse impact may nol be
anticipated on water polution. Concerning the impact on river water quality, an explanation
has already been discussed in the component of “vested right”, “topography and geology”,
“groundwater” and “river and lake”,

The efftuent is discharged into the Bartuva River and the water quality will be improved
from the present condition. Therefore, no adverse impact is expected.

Groundwater contamination may not exceed the level alrcady existing. Treated efMuent is
better than the level of water quality required for wastewater discharge so that the geological
formations in Skuodas are not significant. Therefore groundwater contamination should not
happen.

Accordingly, no adverse impact on water quality is predicted by the project. It will be,
however, necessary to monitor the change in water quality conditions in the rivers, lake and

groundwater during the operation and maintenance period.

an Impact on Soil Contamination

Soil contamination might happen when contaminated effluent or hazardous substances run-
off, or are dispersed into soil. In case of this project, effluent from the STP will be treated to
betler than the level of effluent standard required. Sludge from the STP will be thickened
and dried in the STP for use as a low-level fertilizer. Accordingly, no adverse impact on soil
contamination is anticipated,

(12) tmpact of Odor

Odor is one of the significant issues in sewage treatment. Odor from the STP will surely be
emilted. The point is how strong, how often it may happen, and how wide an area it affects,
Of the three sites previously discussed, Site A is the best. The next is Site B white Site C is
not desirable from the viewpoint of odor. The main reasons are as follows:

(a) It is better to be far as possible from the town area and the town center.

(b) An ¢asterly wind direction preifails in Skuodas almost alt year. Site A is located on
the west side, but some distance froin the town/residential arca. The fown area is
somewhat below the east-west direction from the proposed treatment plant. Site B
is also located on the west side of town but closer to the town center. Site C is
located near the central arca but on the west side of the residential area.

Site A was originally proposed as the site for the STP. The munic¢ipality requests the other
two alternative sites for the purpose of comparison. It is recommended that Site A be
selected from the viewpoint to prevent, or reduce, odor nuisance, which may be the most
representative item of nuisance caused by the sewerage project. .

The proposed STP site (Site A) is located in a rural area surrounded by agricultural fand and

grasstand. There is only one house located near the site. Accordingly, no serious impact of
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odor will be crcated, except possibly for the family of this house. The local government will
propose to relocate the family, The head of the family informed the study team that the odor
may not be a problem for them so that they could remain in the same place.

Beside the people surrounding the STP site, it is also nccessary to consider the people
working at the plant and visitors.

According to the inhabitants living next to the existing treatment plant No.1, the odor is not a
nuisance matler for them. They are discomforted only dﬁring the time of cleaning or
transporting sludge. They say if is a usual smnetl. Visitors temporarily smell the odor,

In Lithuania and especially in rural towns or villages, the odor from the STP may not be an

adverse issve. It is recommended, however, that monitoring of odor problemn be carried out

to verify actual conditions.

$.2.2.2  Summary of EIA and Mitigation Measures

{1) Summary of E1A
The EIA carried out in the previous section concluded that there might be no component
having any significant impact. The conclusion of the ElA on every component is bricfly

shown in Table 5.6. In a final assessment of the environmental impact, the impact level is

categorized as follows:

A: Significant impact anticipated

B: Slight impact anticipated

C Unknown (subject to further verification)

Dt: Almosl no impact anticipated _

D2: Almost no impact amicipéted, but to be verified

D3: Almost no impact anticipated, but moniforing will be required

The category D, “Almost no impact anticipated” is divided into Dl; D2, and D3. it would be
reasonable to inake such division because, in some cases, a component categorized as D
needs to confirm an issue in greater detail or to monitor actual conditions during the
operalion and maintenance stage.

As seen in the table, none of the environmental components are considered in A, B or C
category. All selected components 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 project.
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 are

limited to the following components:
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- Relocation & land acquisition
- Waste disposal

- Fauna and flora

- Landscape

- Water pollution

- Noise & vibration

- Odor

The project site is tocated 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 arca.
The water related problems may not happen, as the river receiving the treated
effluent is alceady receiving effluent from &wo 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 sefection

- Landscaping

- Architectural design

- Relocation

(c) Concerning the issues during the construction, ordinary countermeasures will be
sufficient for preventing environmental nuisances. There are no particular fong-tenn
significant conditions from construction.

(2) Mitigation Measures

Mitigation measures need to be adopted into the final project plan, to either moderate or
forestall potential environmental ifnpacls. Mitigation measurcs gencrally consider the
following:

(a) Changing the project site, layout, transportation routes, disposal routes or tocations,
timing, or engineering designs;

(b) Introducing pollution controls, waste treatment, phased implementation and
construction, engineering measures, monitoring, landscaping or social services;

(c) Compensation for loss or damages and/or resettlement

In defining mitigation measures, it is essential to make clear links with the project aclivities
and effects. Rather than simply detailing measures that must be taken, the EIA should define
the project activities, the effect arising from that activity, and the specific measures designed
to mitigate the effect. In this way, residual impacts and effects that will not be mitigated,
will be identified clearly. However, as explained in the previous sub-section (1), no adverse
impact is anticipated at this stage in the study. Accordingly, no mitigation measures will be
required.

The EIA, however, is only a result of prediction. 11 will be necessary to make a survey to
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verify the prediction of an impact before the construction, and/or to conlinue the monitoring
survey during the operation period.
The necessary aclivities for verification as well as monitoring are already shown in the f}
previous sections of the E3A and in Table 5.6. The results, however, are summarized below: e
(a) Verification of relocation (if necessary) of a family located next to the proposed STP
site. _
(b) Verification of vested right in the Bartuva River, including the Latvia side if possible.
(c) Verification that the STP is landscaped especially during the design stage.
(d) Monitoring water quality in the Bactuva River and groundwater in and around the
project site.
{¢) Monitoring sludge disposal conditions including the location and method.
(f) Survey and moniering of fauna and flora in and along the Bartuva River, including
the Latvian side if possible, and the Luoba River. ‘
{g) Monitoring the actual condition of odors of the STP and the waste sludge disposat
site.
It is noted that the EIA was conducted without classification of project stage. This means
that no separate EFA was carried out for pre-construction and post-construction stages. The
site is located in a rural arca and no significant environmental restriction is foreseen for
construction. There is no particular reason to make such a detailed classification for this
project. @
Among the sclected environmental components, the relocation of residc_:nts and land
acquisition is a matter for the pre-construction stage. The other components are basically a
matler during. the post-construction stage. For the construciion stage, it would be sufficient
to take the usual care for the environment. Examples of such cares or mitigation are listed as
a reference as follows:
(2) Employment of local labor where possible to preifent social conflict;
(b) Safety and health contro} should be strictly followed;
{c) Land clearing should be minimized for access roads;
{d) Non-toxic chemicals should be used for construction especially in the dritling of
deep wells,
(e) Waste (solid and/or liquid) disposal anticipated during construction should be
carried out in accordance with the planning and schedule approved by the

supervising engineer (burial, burn, hauling away, etc.)
5.3 RECOMMENDATION ON ENVIRONMENTAL MANAGEMENT

The results of the EIA study further suggest that careful attention shoutd be paid in the future @

during the operation and maintenance stage to assure the environmental status as predicted.
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avironmental management is concerned with (he implermentation of the measures necessary to
minimize or offsct adverse impacts, if any, and to enhance benelicial impacts.  Unless
environmental management is implemented sufiiciently, it is possible that an unexpected adverse
impact may be caused.

The BIA also concluded that the projeet implementation will not cause a definite adverse
impact. The project witl rather contribute significantly to improve the overall eavironment of the
project area. It is, however, recommended o asceriain the environmental improvement by proper
environmental management. General recommendations for management are bricfly described for
Skuodas as follows:

(a) Establish a program for surveying and monitoring the eavironmental conditions of all
the necessary sectors as listed below:
- Verification of relocation (if necessary) of a family located next to the
proposed STP site;
- Verification of vested right in the Bartuva River, including the Latvian side,
if possible;
- Verification of landscape at the STP site especially during the design phase;
- Monitoring water quality in the Bartuva River and groundwater in and
around the project site.
- Monitoring sludge disposal conditions including the location and method.
- Survey and monitoring of fauna and flora in and along the Bartuva River,
inctuding the Latvian side, if possible, and the Luoba River.
- Monitoring actual condition of odors at the STP and the waste sludge
disposal site,
{b) Follow up based upon the results of monitoring and the survey and to take
countermeasures, if necessary;
{c) Identify pollution sources, draw up the inventories of the pollution sources, and
establisﬁ carly wamning and atarm procedures for reducing the pollutants discharged;
(d) Submit the records of environmental conditions {water quality, fauna and flora, odor,
etc.) to the MOE for their review, when any change occurs;
(e) Prepare a plan and take measures for any wastewater sources that are not connected to
the se\\'erage system of the project;
(f) Prepare a sufficient annual budget for environmental management;
(g) Invite school children and students to the project facilities and educate them in the
importance of environmentzl protection and conservation;
(h) Regulate the use of the areas surrounding the STP sites;

(i) Carry out regular inspections of the facilities not only at the STP but also along the
pipeline routes.
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(j) Cooperate and participate in the project on the caviconmental protection of the Barfuva
River established by the municipatities on the Latvian side.

Recommendation to the MOE

(k) Prepare and ratify the bilateral agreenient with Latvia on the environmental protection
of trans-boundary waters and the international boundary zone.

{l) Complete the preparation or revise the nceessary environmental standards {cspecially
for water quality) as well as the definite guidéline for an E1A (for individual sectors) as
carly as possible. For example, the ¢ffluent standards for discharge into surface waters
was revised and approved in 1997, but no other standards have been updated. In
addition, it is suggested to prepare detailed efMuent standards for major pollution

sources, especially for industrics (with classification).
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Table 5.1 Project Features

Item

LI - Ao el e

Descriplion

Project Name

Sewcrags System Improveent for Birzai and Skuodas Town in the Republic
of Lilhuania

Background

in both towns of Birzai and Skuodas, the existing sewerage sysieins are
deteriorated and the treatment capacity is not sufficient. The existing treatment
plants are not properly operable at present and the insufficiently treated
efMuent is released to the rivers, which causes water pollution not only in
rivers but also in groundwater, The water pollution problem also beconics an
international claim as the rivers un down to the Baltic sea through the
neighboring couniry, Latvia. The government of Lithuania had prepated
sewerage improvemsnt plans for both towns to solve the problems and
construclion works have been partiatly started. However, the contents of the
plans are not definite enough and the construction was suspended. 1t was

’ n

Purpose of this stedy

decided to review the existing conditions and reformwlate theplans, |
To conduct a feasibiltly study for improvement of sewerage systent that will
contribute to the upgrading of sanitary and cnvironment conditions in Birzai
and Skuodas towns for the tareat veat of 2010

Location

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

Execuling Agency

Ministry of Environinent, Municipality Government of Birzai, and
Municipality Government of Skuodas

Population of Beneficiarics

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

Project Features
p K y i hi ! ' ) : ,
-Objective Structures Trealme{n{ plants to be newly constructed. {the existing sewer systems are 10 be
used as it is) .
_Obiective Areas Town arcas 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 Sewei System (in both towns)

-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-azrobic (A20) method Skuodas :
Freatment Method Oxidation ditch method
-Sewer Length B@rza?:?‘lkm {existing}, Skuodas_: 23 km (exisling)
“Effluence Releasc ] B:rzal‘. _Ju.odupe river {2k ne\:v dtschérge plpe), Skuodas:
Bastuva river { 0.6km new drainage pipe)
-Effluent water quality Birzai (to Juodupe) : BOD7 4mg/}, 88 30mg/l, TN 8mgA, TP 1.0mgA
{Average) Skuodas: BOD7 15mg/t, S8 30mg/l, ‘TN 20mg/l, TP 1.5mp/
Latvian government requests that Skuodas improve the water guality of the
Others .
l Bartuva River,
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Table 5.2 Project Environmuent

Ttem Descnption
. Scwerage Systent Improvement of Birzai and Skuodas towns in the
Projoct Name . . .
Republic of Lithuwania . ____
The beneficiaries are primanly Hying in town. At the proposed
Inhabitants  Jtreatment sites, there are no houses in Birzai, but one in Skuodas. Both
8 arcas are owned by the state
g In Birzai, the STP site is vacant and covered with grass. The
‘g Land use surrounding area is a rural arca of grassland and farming land. In
H Skuodas, the STP site and the surrounding area is used for farming.
-'% No remarkable cconomic activity is found at the proposed STP sites,
« |Economy/ but agricultural use nearby. The rural roads have little traffic. The
Traffic residential area is located in town, In Birzai, there are some middle-
scale factorics near town. In Skuodas, only one middle-scale factory.
B |Topography  [Generally flat land. The geological condition in Skuodas has no
' g and Geology  [significant issues. But, in Birzai the active karst zone is widely located.
‘2 |Coastal zone |, .. .
-~ l'
8 condition Nothj ng specia _ . |
Bi.. No significant fauna & flora is af the STP sites. In the rivers, however,
& |Endangered . .
=3 . ___|some protected spectes of fish and animals are recorded, although they
7 |Fauna & Flora .
are not endangered spocics,
g Sigaificant Latvia claims Skuodas is polluting the surface waters. Groundwater
‘8 [Claim pollution in Karst area of Birzai.
=3 |Counter . e
£ Necessary to improve the sewerags treatment plants in both towns,
measures _. i i
In Birzai, the trcatment plan was previously established, however the
Other matters construction was suspended. For Skuodas, an initial design was

oreparcd, but construction was pot started
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Table 5.3 Screcening

Hem Desceription Impact Remarks
. . - There is one farm house, in or next ot
1 [Relocation Relacation due to land acquisition. Yes STP site R o next o the
------ R ieaso ol praduction Changsof State fand 130863 ot s bl 7, bt
2 [Fconomic activity [_Jeueas.c of praduction. Changs of No } drent 3 ot a.gn..u!t ral use, bt
) _ CCOI]?H;!C §|"l(!u[¢_ lhe argats llmstc.j“gn si1re. e
3 Trgf!it:f!’ubhc Tranc c_oriiigc.snon. Accident, Effecton No No particular inrease. Only rura) roads,
| Jfacilities public {acilitics o _ — e ]
4 Division of Scpar:mon of bocal con}munmc: dueto No Not applicable
. 1Conimiinities [blocking of transportation system.
o T s bt
gl s Archaco!oglc.al Decrease or dctcnorahor': of No Mo such sites.
g Cultura] Heritage archaeolopical/cultural sites, ) . ]
g . No impact in quanhity. Bel, water
5| 6 [vested Right Right for fishery, water use, logging ,efc. Yes contaminstion may cause water use
o ey — problens ]
% 2gradation ol hygienic conditions Depending on the disposal of wastes”
| 7 |tlealth and Hygene |caused by waste disposal and vector Yes  |Contamination of groundwater from
i eMuent dispasal is possible
s . st . .
% |Waste Dispasal Construction waste'debris, contaminated Yes ul‘ige dispo sa‘1- 15 4 CommOn -
tuud, sludge, general wasies, ete, environmental issus for sewerage projest.
: No such d is wi i i
" . Increase of danger from ground collapse, T such ?nger .'S worth consideraction
2 [Dissster/Accident e - . No from the viewpoint of small scale of
land stiding, traftic accident, clc. . .
structures and topographic condition.
B 1gnih & J R . e
Topography & Ch ol of sigaihicant Jand Iornus an The stle is flat. The geological condition is
10 geological features caused by earthwork,| Not sure
Geology et to be confirmed.
. . ] i g unoff through The rainfall § ity is low. :
11 |soit crosion Soil erosion c-ng_:lna!cd by runoff throug No he rainfall intensity is low. No remarkable
carthwi ogRINg . 516, scate of earthwarks.
Water contamtnation caused by {Depending on the disposal of wastes and
12 |Groundwater excessive pumping, decreasing seepage | Not sure - Jeontamination of groundivater from effTuent
Cﬁ}nﬁ-ﬁ ity et disposal.
g Change of dischange, velocily, niverbed Probable impacts duz to efluent disposal
§ 13 |River & Lake due 1o reclamation, new channel Yes . pacis ¢u 1pasa
T . from the plant.
& Conslustion )
Z Sceuring of sedimentation at coastal The river is not barge and the coast is
#1414 |Coast area due to change of drifting sands and No 8o s
e wares located far from the site.
ar ' . L Fish species are general ctad |
ﬁ‘ Reduction of breeding and extermination 151 Specios aré genera Yy pmlc»!ed.m
15 |Fauna & Flora of endangered species Yes  |Litheania. There is 2 prescave area in the
. gh pectes. . Baduva River
. mate ¢ 2nge ansing by MNo change due to small scale. Sewerage
16 [Climate impleinentation of large scale No project is not a type to give an impact to
development of earthworks and o P
' Ciinace,
Strucinres
17 |Landseape Change of landscape due to earth work Not sure |15 nesessary to consider the harmony with the
and new structares. : present landscape and preserve the natural zone.
Alr pollution caused by exhaust gas and
138 Air poltution peisonous gas from vehicles and We No burning facitity.
; faclories
39 {Water poltution Wate.r comar.nina_ijon caused b.y inflow Yes . No burning Gacility. Construction period is
of soif, chemical substances, oil, etc. short term. :
: Soil contamination caused by runoff and Ifi:g::;l i?oml:-::.::;?s :5 8 nerally
20 Soil contamination  [diffusion of effluent, poisonous Yes £ very i : " toxie
g substances. But the effluent may cause
-8 substances, elc. ] L
g watet pnffuting iCeot treatedaell |
-ai - . . : - 1 - -
€1 21 |Noise'Vibration Nm_se' and ubra'txon caus?d by ruoning No W aste studge disposal may contaminate
vehicles, pumping operation, ¢tg. the soi.
Ground surface subsidence caused by No facilities with noise or vibration. The
22 [Ground Subsidence  [change of foundation condition and No equipment is small in'scale. The site is
lowering of groundwater level focated in a yural area
No purping of groundwater. Foudations
23 [Odor Occurrence of exhaust gas and odor. Yes are not deep except for a small potable
waler system for the plant
Necessity of ETA Yes _|Already confirmed by MEP
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Table 5.4 Scoping
Item Trapact ' Remarks
Thcre 15 a 1ann house, located next to the STP site. The
b |Relocaiion B |proposed STP site is located onstate land (rented now).
—— : Private land is located next to the site e
2 [Economic aclivily D |State Yand rented for agricultural use, but the arca is limited.
3 Tra.n.n.:JPubl:c D |No paricular increase which hinder traflic. Only rural roads.
| f‘aox%_u‘ncs
] 4 Division of D |No stracture to separate the local community,
i Coinmunities
E 5 Archaoologt-::alf D |MNo such sites in or nearby the project site.
B Cultural Hentage - ] . I
g ' No impact in quantity, But, water contamination paay cavse of
L_g 6 |Vested Right C  |water use problems. The existence of vested right is not
5] Amown._
<§ Depending on the disposal of wastes and contamination of -
7 tHealhand Hygicne| € [groundwater from cffluent disposal. Drinking water is taken
. [rom the groundsyater
. ' Sludge waste and effluent disposal cause adverse impact from
7. o
§ [Waste Disposal B odor, soil contamination, etc., if not properly treated.
i - n No such danger is worth consideration fiom the viewpoint of
9 |DissstorfAccideat > the small scale structures and topographic condilion.
10 E:g if:;: phy & C  |The site is flat. The geological condition is to be confirmed.
. . The rainfall intensity is low. No remarkable scale of
11 |Sci} erosion D
carthwaorks, "
] Depending on the disposal of wastes and contamination of
- 12 {Groundwater ¢ ground water due to the effluent,
g 13 JRiver & Lake B |Probable impact due fo effluent disposal from the plant.
g 14 |Coast D {Theriver is not large and the coast is located far from the site.
it . Fish species are generally protected in Lithuania, Thereis a
'g 15 YFauna & Flora C  |preseave area in the Bartuva river. The existing fish in
8 Bartuva river and tributarics penerally prefer very clean water.
A e : : —
16 [ Chimate D i\q change (!ue to small scale. Sewerage project is not a type
to impact climate.
1t is necessary to consider hammony with the present landscape
17 JLaondscape C  land to preserve the natural zone. However, the STP site is not
a significant site from the landscape viewpoint.
18 jAir pollution D [No burning {acility. The location is in a rural area.
The effiuent from factories is generally organic and very
19 [Water pollution B |limited in toxic substances. But the ¢ffluznt may cause water
vollution ifnot freated well i i ;
20 1Soil contamination C Waste sludge disposal may contaminate the soil. The impact
g mayrdc;];cnd on &e treatment t:)fsludge.
8 : e Lo - T ; -
81 21 |NoiceVibration P ‘!\0 acilities with noise or vi ration. The equipment is small
;.5 in scale. The site is located in a rural area.
22 {Ground Subsidence D |Nopumping of the ground water. Foudations arc not deep.
Depending on the site location and the wind direction from the
23 [Odor B |tzeatment plant and waste disposal sites. The impact due to the
treatment method of siudge should be considered.

Score:  A-Significant impact anticipated.
B-Slight impact anticipated.
C-Unknown (subject to further verification)
D-Almost no impact anticipated and not subject for IEE and EIA.

5-18




2
&3

Tahle 5.5

Overall Fvalopation

| Ttem Tmpact Necessary Survey T Remarks ]
Bxisting houses and other struclues]ivecessity anct dillicuitses ol relocation as
. at the proposed site. Land well as the land acquisition. There is only
1 [Relocation B . . ]
ownership of the proposed project  [one house located next to the proposed $1P
SI—— S
estea nght, espectally for waler W - .
. . cea - ater contaminahion may 1mpact the present
& |Vested Right C  {use. Information of Latvia side, if ¢ eantanin y impact the presen
S use of water,
= possible
_ Location of treated effluent release. [tHealth problems may happen from
Hzalth and Possibility of contamination of contamination of groundwater due to efftuent
7 ; C . . . .
Hygiene groundwater, Location and method for waste disposal. Drinking water is taken
of waste sludge disposal. from the groundwater.
Location, volume, contents/quality . ]
. . ’ Location as weH as method of disposal is
8 |Waste Disposal B [and method of waste sludge [oeaTian a3 el s meth of disposal s
. : impottant.
disposal, I —
Data collection on topography and  [Significant conditions of topography and
Topography & " Lo TR .
10 Geolo C  lgcology of the project site. Field  [geology may cause an adverse impact by the
JCL! . . -
il survey . if reguired proicet,
Present conditions of groundwater,
12 |Ground water C cspeciai]ly the “'a.t-(’l' q}laléty_ . The influence of cor‘:(aminiated surface water
Geological condition in the project [to the groundwater is studied.
ared
Present condifions 61 niver & Take
including the surrounding asea. The impact to Latvia atust be considered.
13 [River & Lake B |Water quality and runoff to a river  |Bartuva river enter to Latvia at 1 or 2k
& lake which may receive the downstream of the project site.
Busnt '
rauna & flora in and around the 1sh species are generally protecicd in
projest site. Endangered, Lithuania. There may be protected animals
15 |Fauna & Flora C  [significnat, protected species. in rivers. Bastuva river and its tributarics are
Survey incleding the Lalvia side,if |reserved area and (here may be resenved area
mssible in Lalvia side
17 [Landscape c Landscape in and around the project|It is necessary to consider harnony with the
area. Natural reserve of park. present landscape and nalural arca.
The resulls of'a waler qualily survey are an
Present water quality and runoffto [important factor as well as the other
19 |Water pollution B |ariver and lake which may receive [environmental somponents. Latvian
the eMiuvent. government claims Skuodas has polluted the
Proposed Tocation and Thethod af | o Riser
. -~  [[roposediocaion an method o Treatment roethod of sludge is significant to
20 |Soil contamination] € |waste sludge dispesal. Present .
the level of impact.
teatment of sludge . o sder e e TE l
Collection of weather condition pact on odor depends en the site focatien,,
. . . - the wind direction from the treatment pland
) including wind. Odor ¢condition of
23 |Odor B

the existing STP. Interview
inhabitants near the STP.

and waste disposal site. The impact due to
the treatment meihod for sludge hasto be
considered

Score:  A-Sigmt

weant tnpact anticipated.

B-Slight impact anticipated.

C-Unknown (subject to further verification)
D-Almost no impact anticipated and not subject for IEE and FIA.

3-19



Table 5.6

Brief Results of ETA for (he Selected Components

No. Compongnt lmpact Remarks
I |Retocation D2 Nocc-s§it_w{"ol‘ land acquisition and relocation of a housc is
- to be verifigd,

Vested right in Bartuva siver is to be verified. Monitoring

6 FVested ripht D2& D3 [of water quality will bo required. The water use rights on

“lthe Latvian side noeds (o be verified,

7 {Health and Bygicne D1 No monitoring will be required.

g |Waste disposal D3 Mo:{iwriug o{ actual co::tdilions of the sludge treatment and
its disposal will be required.

10 Topography and DI No monitoring will be required.

Geolopy
12 {Groundwater D1 No monitoring will be required.
. Monitoring of water quatity in the Bartu\a R.ncr including

13 |River & Lake D3 the Latvian side will be required
Monitoring of water quality in rivers will be required. A°
regwlar survey/monitoring of fauna & flora in the Bartuva

15 {Fauna & Flora b River and its tributaries , including the Latvian side, f
possible, will be necessary.

17 ilLandscape D2 Tt will be required to tandscape the proposed facilities.

19 {Water potlution D3 T%Ise momtor‘mg of water quality in rivers and groundwater
will be required.

- .- —— - -

20 |Soil Comtanoination Dl No adverse impact is expecled if the sludge is {reated as
planned.

23 |odor D3 Monitoring of actual condition of odor will be required.
Containment of odors at the STP should be considered.

Score: cant impact anticipated

B- Slight impact anticipated
C- Unknown (subject to further verification)
D1- Almosi no impact 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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Data Source: The municipality office of Skuodas
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Fiiure 52 Location Map of Private Land in and around the Proposed STP Site
(Skuodas)
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6 CONCLUSION AND RECOMMNDATIONS

f’@ 6.1 CONCLUSION

The proposed Skuodas Sewerage System Improvement Project is evatuated 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 duclile iron pipe from the Pump Station No.2 to the existing
pressure main from the existing treatment plant No. 1 to the new treatiment plant site.

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

6.2 RECOMMENDATIONS
6.2.1 Recommendations for Implementation

6.2.1.1 Recommendations for Construction of Project Facilities

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

*  Dosage of chemical coagulant will be provided at the new treatment plant. Tustallation 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 will
also decreased by 18,000 litas per year.

6.2.1.2 Recommendations for Industrial Wastewater Control

At present, there are no requirements for BOD levels in industrial wastewater discharged
from the factories into the sewerage system. Only the ratio of BOD to COD is specified at 2.5 as
shown in Table 3.4 in Chapter 3.

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

Optimum pre-treatment system for the industrial wastewater should be dependent on the type

. of industry and characieristics of wastewater. The recommended concept for pre-treatment systems
is as follows:
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Sedimentation

Sedimentation is usefd for reducing suspended solid in wastewater.  Organic malters
confained in the solids will also be removed.  Sedimentation is a veiy effective and
economical measure when the wastewater contains high level of suspended solids. When the
wastewater contains small amount of solids, most of organic substances are in liguid form.
In such casb, sedimentation will not be so effective.

Biological Treatment _

Biotogical treatment must be applied when the wastewater contains high level of organic
substances afler sedimentation. There are several types of biological treatment options for
strong organic wastewater as follows:

Anaerobic pond: Anacrobic pond is used for very strong organic wastewater (BOD of
thousands mg/l) to reduce its BOD to less than 1,000 mg/l.

Acrated lagoon: Aerated lagoon consists of only shallow basins and surface aerators.
This method is broadly applied for wastewater discharged from food
industrics because of the advantage that litile amount of excess studge
is produced from the process. Ease of operation is also one of the
édvantages of this process. Disadvantage of this process is that it
needs wide arca due to a large volume of basin,

Oxidation ditch:  Oxidation ditch is an effective treatment process for both industriat
wastewater and domestic sewage of medium organic contents. As
influent must be pre-treated to reduce BOD to around 500 mg/fl, this
process is not applied to high BOD wastewater without some pre-
treatment.

Flow regulation . _

When a large amount of high BOD wastewater is discharged in short time, there may be a
serious impact on the sewage treatment.  When such an impact is anticipated, a balancing
tank must be provided at a factory for flow regulation. The balancing tank can be a small

tank with a retention time of a few hours with some outlet mechanism such as an orifice or

an adjustable weir.

Control of the industrial wastewater should require the government to establish a legislative

formation that could restrict discharge of high organic wastewaler into the sewerage system.

Without clear standards for cffluent from the industries, it is difficult and uneconomical to design

the pre-treatment process at each industry.

6.2.1.3 Recommendations for the Tasks of Consultont

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

* detailed design of facilitics including topographic survey, soil investigation cte ;

*  prepatation of technical specifications for both construction and equipment supply;

* preparation of tender docurents;

@ assistance for the Water Company or Ministry of Environment in pre-qualification of

contractors, tendering, and award;
* conslruction supervision at site and shop testing,
* ({esting of the plant and conmissioning;

* (raining for the Water Company in the operation of the teeatment plant;

6.2.2 Recommendations for Future Developnment

6.2.2.1 Future Expansion of the Treatment Plant

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

For Skuodas, sewage transmission pipelines have sufficient capacity to convey larger amount
of sewage than the design capacity of the trcatment plant. Comparison of capacity of transmission

and treatment facility is as follows:

Facility Skuodas i
Transmission pipcline dia. 300 mm x 2 lines
max. flow = 6,000 m*/day
Treatment plant 1,600 m’/day
Note: Maximum capacity of transmission pipeline is

estimated assuming the maximum velocity at 1.0 m/sec.

As shown above, transmission capacity of the pipeline is more than three times the capacity
of the treatment plant. Capacity of the entire system can therefore be increased only by increasing

the treatment capacity.
6.2.2.2 Reduction of 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
infiltration and cost of repair of pipes. Economic study for the pipe repair and increase of the plant

capacity should also be conducted to achieve the effective investment.
6.2.2.3  Control of Industrial Wastewater

As discussed in Section 6.2.1.2, control of the industrial wastewater will be required for the
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eMicient management of the sewerage system as well as environmental protection. A proper

legislation systemn for control of the industrial wastewater should be established at the carliest

slage.
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