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4.2.6 V¥inanclal Performance

4.2.6.1 Overview

The Skuodas Water Company made losses both in 1996 and in 1997, Operating losses o sales,
however, decreased from -6.5 percent in 1996 to -5.6 percent in 1997, Current losses lo sales
decreased from -11.8 pereent in 1996 to -10.3 percent in 1997, Losses to sales improved a little but

the ratio is still on the negative side.

Table 4.7 Qutline of the P/L of the Skuodas Water Company (in litas)
Water & Sewerape 1997 1996
Income 587,593 517,068
Operating Cost 620,254 550,429
(Operating) Profits or Loss -32,661 -33,361
Other Expenditure 27,811 27,584
{Current) Profit or Loss 60,472 -60,945
Financial Investment Income 2,357 4,589
Profit or Loss before Tax -58,115 -56,356
Income Tax 0 0
Net Profit or Loss 58,115 -56,356

4.2.6.2 Income Analysis

The income of the Company iucreased by 13.6 percent in 1997, mainly due to the tarifl
increase. The tariff increased by 25 percent for water supply and 32 percent for individual users for
sewage and by 9 percent for other users. However, the volume decreased by more than 12 percent

because of the tarifl increase, There was no increase in population and nunber of households, and

industrial activities continued to be depressed. This is shown in the following table.

Table 4.8 Tacome Structure of the Skuodas Water Company
Income/Volume 1997 % %,Increase 1996
Total Income (litas) 587,593 100 13.6 517,068
Sewerage Income (litas) | 268,664 46 19.7 224,452
Water Supply Income (litas) 318,929 54 9.0 292,616
Sewage Volume (m’) 211,196 -12.7 241,917
Water Supply Volume (in’) 233,630 -12.8 267,984

In 1997, Skuodas increased sales by 13.6 percent, but the cost also increased by almost the
same degree. So the operation conlinued as a loss, with only a 2.1 percent improvement in the
operating toss level and 3.1 percent decrease in the net loss level.

At the operation level, while the sewage division provided 45 percent of the total salcs, it also
contributed 84 percent of the fotal loss. As such, improvement in the business of the sewerage

division is of primary importance.
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Table 4.9

__Income
__Expense

‘icmmgc Dwnsmn -

Opevating Loss (1997, litas)

P

268,664 _

e

296,124

_Operating Profitor Loss

[ Water Supply Division

27,460 |

| Income L 318,929
Expense 324,130 N
Operating Profit or Loss -5,201
4.2.6.3 Cost Analysis

The Skuodas Water Company divided the operating cost into two divisions: sewerage and

water. The administration cost was shared by the two divisions.

Using this accounting method, the operation costs (per/m®) were almost the same: 1,40 litas for

sewage and 1.39 litas for waler.

However, the tariff for sewage is cheaper than that for water. If the tariff is decided based on

the operating cost, then the sewage tariff must be raised.

Table 4.10 Operating Cost of the Skuodas Water Company
B Overati o Sewerage Division Water Division
perating Cost _ | composition’ litas/fm® litas - Composmon i htasfm
_)_Cost of Energy Usagc . 1 009] 48411} 1494% | 0. 21
Cost of Chemiicals =~ . 0 00% 0 H0 . 945 . 029% 000
Administration (4px 0.5) | 343521 '11.60% 0.16] 33497 1033%] 014
fz“lf;“g‘fg and Technicians | g s 661%|  009| 19077 589%) 008
Taxes 138785  33.00% | 0817 28068 .66% | 032
Walure Pro{ecnon Tasc 133254 11 23% 0161 14385 4. - 0.06
'_‘Propf:rly Ta\. o418 ‘ 1 41% } 0 021 12078 373% DOS
. g B N 15 2 IR 7 1% N X 1,595 0.49% | ..
‘;‘;’;ﬁf’;i,)s‘}"‘al Securities 115,197 3890% | 055 | 104,99 3239% |
i 88303 [ 3069% | 0421 8I09T| " 9503%| 035
26, 395 89wl 012 23,90%
69,038 2331% 0.33 89,139 2? 50% ‘
L8491 1165% 0.06| 46573)  1437% 1 020
1 3,608 4 60% ______ 0.06 20, 429 6. 30%
| 10,185 3.44% __0os 4.39%
Analysis Cost 8943  302%% 004|201 068%
Othes ~ 1 La6] " 064% 001} . 5691 1.76% | .
Total 296 124 100.0% 140 ] 324,130 100.0%

While above operating structure is a basic method used in calculating and deciding the tariff,
there are other expenses which are not permitted to be used in calculation of the tariff shown in the

following table, These other costs must be paid from the revenue generated by the company or offset

by the municipality.
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Table 4.11 Other Expenditare (litas)

[ “Total Other bxpenditore |~ 27,81 |

| Insuratuce o 945
Penalty i 1,590
Pollution Penalty 14,293

_(_)lhe‘rs SOOI SR _.u_._ftasﬂ_ L
Bad Debt 6,388

The operating cost for sewerage is 1.25 litas/m®, While the standard sewage tariff is 1.16 litas
(for residential use) and 1.17 litas (for other uses), the effective tari{f was cstimated about 1.50 litas
(some cnterpriséé pay a special tariff as a penalty for pellution).

The operating cost of the water is 1.71 litas/m®. The standard tarif¥ is 1.24 litas for residential

use and 2.15 litas for other uses.

4£2.6.4 Raftio Analysis

(D Efficiency Analysis

The total assels requirc 4.83 years for turnover. The large portion of the long term assets and

low sales cause the low asset turnover ratio.

Table 4.12 Efficiency Ratio
: 1997 1996
Total Sales (fitas) 587,593 517,068
Total Assels (fitas) 2,837,534 2,875,006
Asset Turnover Ratio (Times) 0.2} 0.18
Asset Turnover Period (Ycars) 4,83 5.56
Long Term Asset (litas) 2,668,549 2,731,444
Current Assets (litas) 168,985 143,562
Long Term Asset Turnover (Times) 0.22 0.19
Current Assets turnover (Times) 3.48 3.60
Long Tern/Total Assets Ratio {(%6) 0.94 0.95
Current/Total Assets Ratio (%) 0.06 0.05

1997, a decrease from 99,158 litas in the previous year.

shortened to 1.91 months from 2.30 months over the same period.

The company had 93,587 litas receivables (unpaid bills for water and sewage) at the end of

The average collection period

Table 4.13 Collection Period for Receivables
1997 1696
Bill Collection Period {M) 191 2.30

Liguidity Analysis

4-11

Current Liability Ratio is 1.77 percent and the company has no outstanding loans.



The cureent liability consists only of short-ferm payables to suppliers, taxes, wages and social

insurance.

The sum of the current liability was 95,457 litas at the end of 1997, a very smali figure.

Equity Ralio is 96.64 percent and, as previously stated, the company has no long-term bank

loans or other long-teem liabilities. The equity ratio is very high.

43 FEXISTING WATER SUPPLY SYSTEM

43,1  Existing Facilitics

The Water Company has three deep wells inside the town proper as a source as listed in the

table below:

Table 4.14 Production Well of the Water Company

Cerli}‘z;‘tlc No. Bepth (m) Capacity (m’/h)
1 100 30 _
2 110 34
3 110 30

The total capacity of the five wells is calculated at 4,656 m*/day when operated .con'tinuonsly.
Groundwater taken from these wells is collected at a treatment plant located in the Water
Company building for iron removal. This ptant was constructed in 1984, The treatment process @
consists of aeration, rapid sand filtration, and disinfection using gaseous chlorine. Treated water is
then pumped into the distribution pipeline network.
The filter produces wastewater from backwash process. Approximately 100 m’® of wastewater
is discharged into a drainage channel without treatment everyday.
The existing water supply network has approximately 23 km of pipeline of diameters ranging
150 to 250 mm. These are broken down as follows:

dia. 250 mm 1 km
dia. 200 mm 4 kin
dia. 150 mm  Skm
dia. 100 mm 2 km
dia. 65mm 8km
dia. 50mm 1.5km
dia. 32mm 0.5k
dia. 25mm 1 km

Pipe materials are cast iron for pipes of 65 mm diameter or larger, steel for pipes of 56 - 32
i diameter, and PVC for pipes of 25 mm diameter.

4.3.2  Water Production and Sales

In 1997, the Water Company supplied 233,630 m® of water to consumers. Water consumption %
is broken down by category as follows:
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Table 4.15 Water Salcs

~unit; m’

" Year | Residence | Industry | Hospital | Others | Total
187412 6370 | 36,741 33.061

1996 | 600y | ) | 3w | axm | 2O
155,540 14746 | 24816 | 38528

1997 | (665%) | (63%) | (06w | qsswy |20

As showan in the table, residential use has a high percentage. Scwage discharged from the
hospital and other users (public offices, canteen, school ete.) is also regarded as domestic sewage,
more than 90 percent is accounted as domestic sewage. Percentage of the industrial wastewater is

about 5 percent,
4.3.3 Future Development Plan

There is no development plan for the water supply system since the existing deep wells have
sufficient capacify to meet the anticipated demand increase in the near future,

The Water Company expects the service ratio will increase to 70 percentage of the total

population by the year 2010,

44 EXISTING SEWERAGE SYSTEM
4.4.1  Existing Facilities

4.4.1.1 General

The séweragc system of Skuodas has been developed since the 1960°s to collect, fransfer and
treat the sewage discharged in the town proper. The existing system consisting of pipelines, pump
stations, and a treatment plant was completed in 1962. Currently, the existing system collects sewage

totaling about 2,200 m*/day. The layout of the existing sewerage system is preseated in Figure 4.3.
4.4.1.2 Sewage Collection

The sewage collection system of Skuodas is a separate system in which only sewage is
collected. Rainwater is drained into the rivers or the lake through open channels. The sewerage
collection system consists of sewer pipelines and pump stations. The total length of sewers is 19,185

m with diameters ranging 100 to 560 mm broken down as follows:

100 mm 4,465 m
150 mm 2,685m
200 mm 7,285 m
250 mm 340m
300 mm 4,160 m (including 3,200 mm pressure ling)
500 mm 250m

Pipes are made of several types of material such as clay and concrete for gravity lines, and cast

iron and ductile cast iron for pressure lines.
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There are three major transfer pump stations.  The details for the pump stations are shown in

table below:

Table 4.16 Existing Pamp Stations

No,  f-m—--me vampsiustalled 1 rec b
| Pump Capacily Type of Pump >
1 12 m'h, 7.6 kw ubmersible pum to No,1 existing
e PP PP reatment plant
’ 100 m*/h, 22 kw horizontal to No.2 exisling
T 2 units 1 centrifugal pump treatment plant
100 m’/h, 22 kw ) to No.1 exisling
3 2 units submersible pump

treatment plant

The structure of the pump stations is a typical design. It has a reinforced cylindrical barrel that
is vertically split into two parts; namely, a sump for receiving and storing sewage and a dry well for
accommodating the puups installed at the bottom stab level. The motor control units are installed on
the ground level floor. Power receiving and transfer facilitics ace provided in a building outside each
pumgp station, The typical structure of the pump stations is presented in Figure 4.4.

Pumps are switched on and off according to liquid level in the sump. An automatic on-off
system using a liguid level detector operates in each pump station. '

Another pump station was recently conslructed in the No.1 Treatment Plant to transfer the
incoming sewage to the proposed new treatment plant site while the No.t Treatment Plant is to be
abandoned. For this station, pumps were purchased by the Water Company but have not been
installed.  From this pump station, dual 300 mm transmission pipelines were installed to the new

treatment plant site. Pipes are of ductile iron and have a length of 1.6 km.
4.4.1.3  Sewage Treatment

Existing Treatment Plant No.1
No.l Treatment Plant is located in the center of the town and in the area called New Town.
The service area of this plant is also the New Town, The 220 sewerage service connection in
this arca are broken down (o: 86 individual houses, 63 corporate houses, 16 commercial
entities, 1 factory, | hospital, and 53 others. Present connected population is estimated at
6,018, |
The plant was constructed in 1979 with a design capacity of 75 m¥%day. It receives sewage
from Pump Stations No.1 and 3. Al present, the plant receives about 600 m*/day of sewage.
The plant is therefore heavily overloaded. The plant syétem consist of the following facilities:
1) Recciﬁng Box and Grit Chamber
Pumped sewage is discharged to the receiving box and flows into the grit chamber.
The grit chamber is of reinforced concrete consisting of two parallel lines of narrow

channels. Each channel is 10.5 m fong and has a width of 3¢ cm and depth of 45 cm.
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2) Tmboff Tank
The sewage flows into a ¢ircular Imhoft tank, The dimensions of the tank are 11 m
diameter and 7.5 m deep.  The tank is of reinforeed concrete, and has a steel-made
double deck. Sewage solids scitle in the bottom compartment of the tank while the
liquid flows into the upper compartment.
3} Contact Chamber
After the Imhoff Tank, there is a concrete contact chamber. The chamber consists of
two tanks with dimenstons 2.5 m by 12.6 i and 3.0 m deep. The purpose of this
tanks is to mix the effluent with lime and chlorine before final discharge.
4) Chlorination Building
A building is provided beside the ImhofF Tank to house the chlorination cquipment.
Chlerination is no longer applied since it is not the legal requirement,
Layout of the existing treatment plant is presented in Figure 4.5.
Existing Treatment Plant No.2
No.2 Treatment Plant is located in the northwest end of the town. The service area of this plant
is the Old Town. The 213 sewerage service connection in this area are broken down to: 188
individual houses, 10 corporate houses, 3 comumerciat entitics and 10 others. Present connected
population is estimated at only 713, This figure is very small compared with the connected
poputation of the No.1 plant, that is 6,018 with 220 connection. This is because the houscholds
in the service area are all individual houses while the service arca of No.l plant include a
number of corporate houses.
The plant was constructed and owned by Land Reclamation Company with a design capacily of
340 m’/day. Tt was then transferred to the Water Company in 1995, H reccives sewage from
Pump Station No.2. At present, the plant receives about 70 m’/day of sewage. This amount is
much less than the design capacity. Layout of the treatment plant No.2 is shown in Figure 4.6.
The plant system consist of the following facility:
1) Receiving Box and Grit Chamber
Pumped sewage is discharged to the receiving box and flows into the grit chamber.
The grit chamber is of reinforced concrete consisting of two lines of narrow channels.

Each channel is 13 m long and has a width of 30 cm and depth of 40 cm.
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2) Oxidation Ditch
There arc two oxidation ditches. Each unit has a tong ring shaped channel. Cress
section of the channel is trapezoidal with dimensions of 1.45 m wide at boftom, 4.15
m wide at surface, and 0.9 m deep. Length in the center of the channel is 103.4 m.
Volume of the channel is therefore calculated at 260.6 m’. Side slope and bottom of
the channel are lined with pre-cast concrete pancls, ‘
Each channe! is equipped with a horizontal rotor. A blower was originally installed
to add more exygen and/or avoid seitlement of sludge in the channel. However, the
blower was removed after it had given trouble.

3 Finat Sedimentation Tank
Twa-stage final sedimentation tanks are provided afier the oxidation ditch. Both
tanks are of reinforced concrete and circular with diameters of 6.0 m and 4.0 m for
the first and second tanks, respectively.

4) Sludge Lagoon
Four units of sludge tagoons are provided to store the sludge extracted from the
sedimentation tanks. Each lagoon has a rectangular shape of 5.0 x 18.0 m, and about
| mdeep. | _
Sludge discharged into the lagoons is stored until it is sufficiently dried for easy

handling. Supermatant is drained and discharged into the drainage channel together
with the effluent of the plant,
5) Sludge Pump

One sludge pump is provided for recycle to the oxidation ditch and for discharge to
the studge lagoon.

4.4.14 Sludge Disposal

Existing Treatment Plant No.1

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

a month vsing a tanker. At present, sludge is disposed to agricultural land as a normal practice

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

incoming sewage amount is low, the sludge production is also minimal.
4.4.1.5 Discharge of Effluent from the Treatment Plant

The two existing treatment plants discharge effluent to the Bartuva River at the closest point
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from cach plant site. Discharge point of the No.l plant is located just downstream of the bridge

connecting the old town and new town.

4.4.2  Characteristics of Sewage and Plaut Performance

4.4.2.1 Existing Data of Sewage Characteristics

‘The Water Company conducts a water sampling and quality avalysis of the influent and
cfftuent of the treatment plant at Palanga Water Company once a month, Wastewater of the milk
factory and other commercial entitics arc also laken and analyzed at Khipéda Eavironmental
Pepartment four times a year.

The resull of the quality analysis by the Water Company is summarized in Table 4.18 and
Table 4.19. Influent quality of the treatment plant No. 1 is shown in Figure 4.7

4.4.2.2 Performance of the Existing Treatment Plunts

Existing Treatment Plant No.1
As shown in the water quality data, the existing treatment plant No.l does not satisfy the
national ¢ffluent standards referred to in Section 3.5.1.1. The summary of the influent and

effluent are shown below,

Table 4.17 Summary of Performance of the Treatment Plant No. 1

‘BOD; | CODy, S8 Total-N Total-P | Detergent Oil

inf 1 EfL | Iof. ] B | Inf. | B | Inf. | 07, | faf. | Eff, | Inf. | B | Jaf. ] G,
Naimum | 9%| 303| 222] 97| 428] 43| 193] 67| 160 86| 9.1 30| 140] 130
Misimum 181] 94 34| @2l 0] 73] 40 30| 69 59| 08! 6.0 0.00] 0.00
Average 4591 2251 112)  65] 244 116) 67| 49| 105; 72| 3.5 14] 037 0.23
Eftluent 20(ave) | 100(ave) | 30(ave)
Standard 30 (max) §150 (max) | 45 (max) | N NA 2 !
e O o | 45% 37% 47% 23% 27% 47% 34%

Effivent standard: for <10,000 p.c.

BOD; and suspended solid far exceed the maximum values set in the standards while the COD,
detergent, and oil are within the acceptable range of the standards. This failure is easily
explained from the design of the treatiment process that is only physical treatment. However,
from these results, effectiveness of the sedimentation process is evaluated in terms of the
removal of polivtant as described below:
= In spite of heavily overloaded operation, the plant No.1 shows more than 45 percent
removal for BOD, and 8§83, and 37 percent reroval for COD,

»  More than 20 percent of total nitrogen and phosphorus are removed.
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«  Removal of these substances occurs only in the sedimentation process in the
Imhoff Tank. It is therefore speculated that about 40 percent of the organio

substances represented by BOD and COD are contained in the suspended solids

ViR

removed by sedimentation. This fact means that the sedimentation is an effective
measure to remove major part of organic substances.
*  As well as organic substances, nitrogen and phosphorus are removed by

sedimentation.

Existing Treatment Plant No.2
The existing treatment plant No.2 is being operated with less load than designed. Summary

of the treatment performance is shown in table below.

Table 4,20 Summary of Performance of the Treatment Plant No.2

BOD, CODyy, 58 Total-N Total-P Detergent Qil
Inf, { EfF | Inf. { E@Y. | Inf. | BiE | Inf. | BC | Inf, | EF | Inf. | EMYV. { Inf, | EfT
Maximum | 2128 212 376 _22{uss3| 29| il 3 16 72| 96l _1f ti[0.s
Minimum 6] 631 12 9] 33 W15} 64] 121 1.21 0.1} 0] 0.08 0
Average el 321 92 135] 361 16] 367 21 7 3 3 0 0 0
Efftuent 20 {ave} | 100{ave.) | 30(ave)
Standard 30 (max) | 150 (max) | 4s(may | NA NA 2 ’
Average of o s ,
Removal Ratio 68% 62% 82% 34% 41% 78% 61%

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

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

the suspended solid are removed in sedimentation process.
4.4.2.3  Industrial Wastewater

In Skucdas, there is only one factory that is a milk company. In 1997, this factory consumed
40 m*/day of water on daily average basis. As shown in Section 4.3.2, the total water consumption

of this facility is only 6 parcent of the total water consumption.
4.4.2.4  Resuits of the Water Sampling and Water Quality Analysis

The JICA Study Team conducted a water sampling and water quality analysis to supplement
the data for sewage. Water samples were taken at the points and with a frequency as follows:
Raw Sewage
From the inlet channel of the treatiment plant No.1 and No.2
4 days x 13 samplesfday {every 2 hours for 24 hours)
D = 52 samples

As well as water sampling, flow ratc measurements were conducted at each sampling time.
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Samples were analyzed at the Vikta Laboratory i Vilnius,  Results of the sampling are

summarized in Table 4,21,

Table 4.21 Results of Water Quality Analysis

. . T sampling dale T

tem " TH2820 | Aug06-07 | Augi3-td | Aug20-21
Sewage Flow | m'day | 1,283 1,000 1476 526 ]
ss mg/l 490 362 157 209
[BOD, mg/l 519 273 198 296
Soluble BOD, mg/l 20! 93 78 165
lcon mg/l 957 757 396 589
‘Total N mg/l 57 65 55 58
Total-P mg/l 1.8 9.7 13.6 9.3

Note: Concentrations ar¢ calculated as a weighted average of the concentrations and
flow-rates of the 12 samples taken every 2 hours during 24 hours. Details are presented
in Appendix 4.

4.4.2.5  Evaluation on the Characteristics of Sewnge

Evaluation on the characteristics of sewage is made from the historical data and water quality

analysis carried out by the JICA Study Team.

General

The characteristics of sewage in Skuodas are high concentration of pollutants as a result of
low water consumption. Domestic sewage consists of about 95 percent of the total amount

while the rest is industrial wastewater discharged from one mitk factory.
Amount of Sewage

The highest peak in the variation of sewage flow occurs at around 10:00 p.m. and is
approximately 2.0 times the average flow. There is a small peak in the moming. This
paitern shows that the people use little water for shower, cooking or washing in the morming.
The peak flow at night may occur in summer during which time people go out for dinner ot
mc'eling.

Estimated total daily flow is about 30 percent higher than the estimated water use. This fact

is explained if there is substantial groundwater infiltration.

BOD

Amount of pollutant was calculated from the concentrations of each pollutant multiplied by
the sewage flows measured every 2 hours. Daily average concentration was calculated from

the total pollutant amount divided by the total flow of the day.
BOD level normally varies from 26 to 700 mg/l except for only one unusual value higher

than 1000 mg/l. For the daily average fevel, the average BOD level ranges between 316 mg/l
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to 460 mg/l. I variation during 24 hours, the peak concentration time coincides the peak

flow time. This pattern is commonly scen for the domestic sewage.

Nitrogen

Total nitrogen (Total-N) tevel varies from 30 to 100 mg/l except for one unusual value
higher than 150 mg/l. The daily average level of Total-N ranges between 36 mg/l to 67 mg/l.
Phosphorus

Among the pollutants, phosphorus in Total-P shows the stable figures that range from 1 to 20

mg/l throughout the sampling period. Daily average level of Total-P is between 7 to 11

megfi.
COD

In the historical data of the Water Company, COD is expressed as mangancse COD that
shows lower figures than chromivm COD. In the sﬁmpling and analysis by the study team,
chromium COD was used.  COD presents the existence of organic substances more than
BOD because of its stronger level of oxidation in the chemical reaction. Fluctuation of COD
is largest among the items measured. It varies from 200 to 2,000 mg/l in a day. The Study

Team’s sampling results shows that COD is about two times the BOID concentrations.
pH

Value of pH ranges between 7.0 to 8.5, This scems reasonable for domestic sewage.
Others

A relatively large amount of screenings was observed at the pump stations. Screenings
consists of plastics and other materials that are relatively large to be disposed of in the

sewers. There is a possibility that someone disposes of garbage into the sewers.

RESIDENT AWARENESS SURVEY

Quesiionnaire Survey Conducted

The Study Team conducted a questionnaire survey to collect information for resident

awareness on sewerage service and the willingness-to-pay. The survey was conducted from 20 to

25 July 1998 by the interview method with 50 people in Skuodas Town.

The guestionnaire included the following items:
» family income and expenditure
= water use
= water supply conditions
* sanitary conditions and facilities

= willingness-to-pay for water charge
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v willingness-to-pay for sewerage charge

452  Summary of the Survey Resulis

‘The major isswies in the questionnaire survey are summarized in the fables below and

described as follows:

People show more willingness to pay higher fecs for water supply than for sewerage service.

Average number of family member in Birzai is 3.40.

Average monthly family income is 1,053 litas with a range of 500 to 1,500 litas being

dominant,

In about 70 percent of the houscholds, two persons have income.

Cost water and sewerage is about 3.8 percent (23 litas/month) of the total family

expense. [1is the lowest among the utility expenses.

Few houscholds connected to water and sewerage have their own well sources.

Table 4.22 Number of Family Member
_no. of family member | no. of sample
! 2
2
BT B R
R 18
s s
6 2
Total 50
Average 3.40
Table 4.23 Family Income
monthly income ne of member having income
(litas/month) 1 2 k) 4 Total
<300 4 - 4
500-1,000 5 111 1 23
1,000-1,500 | I 1 17 ]
1,500-2,000 | 3 e 3
2,000< 1 2 3
Grand Total 10 36 3 1 50
average monthly income| 1.4.1,035
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Table 4.24 Family Expensces

income class _average monthly cxpenses (Htasimonth)
(litas/month) | total wa'tcr& hot water |eleciricity (ranspost- | commun-
sewerage U] ation | ication
ST ISR T T AT T N 7] T
500-1,000 | s27p vl 34f 291 O Hlol 32
10000500 | eas| 24l T390 39l aest 3
1,5002,000 [ TTier| 36l mf oma o a4
2,000< 410 2 - $7 120 75
average 592 23 25 55 179 40
percentage| 100.0% | 3.8% 4.2% 9.3% 30.3% 6. 7%

Table 4.25 Connection with Water Supply and Scwerage Systenis

connection with water supply system
connection with connected not connected
sewerage system | no other | with shatlow | (with shallow total
waler source well well)
connected 33 6 3 42
not connected 3 0 5 8

Table 4.26 Affordability and Willingness-to-pay

water supply sewerage fec for sewerage 1
new connection
affordable no. of Affordabte 1o, of Affordable no. of
. amount , sample . amount sample . amount sample
(litas/month) {lilas/month) (litas/month)
<20 22 <20 2 <10 1
20-40 5 20-40 4 16-20 2
40-60 - 20 40-60 1 20-306 S
60-90 - 60-50 1 30-50 2
S90< - - 90< . 50-100 1
100< -
do not accept do not accepl do not accept
to be to be
to flfat‘g": 1 shouldered 12 shouldered i
by gov. by gov.
others 2 ) do not 25 do not 3
want to pay want to pay

4.6 EXISTING CONSTRAINTS FOR SEWERAGE SYSTEM
4.6,1 Technical Aspects
4.6.1.1 Collection system

Discharge capacity of the pumping units at each pump station is too large when compared
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with the sewage flow. The comparison of capacity and scwage Now is as follows:

Table 4.27 Transfer Pamyp Capacily and Sewage Flow

' . . Sewage Flow |
Y P 3 g
[Pump Station ™}  Pump Capactly __atPeak Time
no.1: 80 m'/hour = 22 Vsee (exist.)
Pump No.! n0.2: 38 m¥hour = 16 Vséc (prop.) 12 Vsec (2010)

no.3: 58 m*hour = 16 Vsec (prop.)

Pump No.2 no.1: 60 m*hour = 17 Usec (exisl.)

FHHID DS 1 n5.2: 60 mfhour = 17 Vsee (exist.) 1 4 Vsec (2010) ]
no.1: 110 m*/hour = 30 Usec (exist.} .

PumpNo3 | 0o 110 mdour = 30 Useo exist) | 1S Vsee2010)

Pump No.4 no.1: 140 m¥hour = 39 Vsec (pfop.)

(proposed at no.2: 140 m’*/hour = 39 Vsec {prop.) 17 Vsec (2010)

STP No.1) no.3: 140 m'’thour = 39 Vsec (prop) L
Sewage flow = estimated average flow x peak factor (2.0)

Pump is switched on when the sewage level in the sump reaches a pre-set high level. Pump
is then shut off when the sump reaches a preset low level. Because of the discharge capacity,
sewage in the sump is drained in a very short time and at a very high flow rate. Consequently, the
incoming sewage at the treatment plant has a very high peak flow when the pump is on, and no
flow when the pump is shut off.

Pumped flow can be regulated to a proper range that is nearly the norimal peak flow. There

are some options to achieve a more regulated flow as follows:

Table 4.28 Improvement of Pump Operation

| Countermeasure Option  Advantage Disadvantage
Throtile the discharge valve at | Less costly. No capital if the valve opening is fixed,
the pump station investment required. flow rate will not be same for

pumps of different capacities.
Pump will be operated on

higher discharge head than Discharge valve will need to -
now. This means motor power | be more than half closed. The
requirement is increased for valve disc will therefore face a
same daily sewage flow. risk of erosion due to
cavitation caused by very high
velocity at the throttied
. opening area.
Replace the pump units with Pumps will be operated at Discharge rate is fixed by the
smaller capacity ones constant flow that shou!ld be pump eharacteristics.
set at nearly the peak flow of | Intermittent flow will not be
sewage. avoided to some extent.

Flow regutation is therefore
not so complete as speed

control.
Install a speed control unit for | Pumps will be able to produce | Most costly
each pump unit any flow rafe as pre-set. Flow ) {
rate can be regulated almost
o flat throughout a day.
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Improvement in pump operation and flow regulation will be recommended 1o achieve a

proper hydraulic loading to the treatment plant. The degree of flow regulation will be dependent

on the flexibility of the treatment pracess. Design of most treatment plants nonmally incorporates a

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

Fxisting Treatment Plant No.1

The treatiment plant No.1 was constructed for only 75 m'/day and is therefore heavily
overloaded. The plant is designed te remove suspended solid and organic substances using
sedimentation. Organic removal is however unable to take place to the required level.
Removal of nitrogen and phosphorous was not incorporated in the plant design.

The Water Company has atready decided to abandon this plant. The Water Company
constructed a pump station at this treatment plant, and dual transmission pipelines to transfer
the incoming sewage io the proposed treatment plimt site at the western suburb of the town.
Existing Trealmcnf Plant No.2

The treatment plant No.] was constructed for 340 m’/day, and is substantially under-loaded
at present. Of the two oxidation ditches, one ditch is not used duc to mechanical breakdown
of the rotor that has been removed from the ditch.

O The failure of 'thi; plant in ternis of BOD removal is likely resulied from absence of sludge
recycle. Presently, liquid is recycled by pumping from the bottom of the sedimentation tank
to the oxidation ditch, The liquid however does not confain solids so that MLSS (Mixed
Liquor Suspended Solid} in the oxidation ditch cannot reach the optimum level, that is
normally above 3,000 mg/l. Further, because of the insufficient mixing in the ditch,
suspended solid seems to be settling in the difch channel rather than in the sedimentation
tank. The ditch therefore works as a sedimentation tank. If the oxidation ditch and
sedimentation tank work normally, the recycled liquid must contain more condensed studge.
This specufation may be supported from the fact that the suspended solid in the cffluent is
well below the standard while the BOD removal is still high.

Fo properly operate the oxidation ditch, additional agitation should be provided to prevent

the settlement of s!ddgc in the ditch boltom. Recycling the studge must also be controlled.

4.6.1.3  Indusitrial wastewater

The national standard LAND 10-96 sets the principal norms for sewage discharged into a
public sewerage system as described in Section 3.4.1. LAND 10-96 also states tha;
. “the norms applied to other materials (substances) shall be established by an organization that

operates the systems in making a contract with a sub-user”.
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With this provision, the municipality or Water Company is given awthority to set the
additional requirements for wastewater discharged from the users into the public sewerage system.
In Skuodas at present, no additional standard has been set for this purpose. The factories therefore
have no obligation to reducc their pollution as long as the waslewater mcets the minimum
requirements sct in the LAND 10-96.

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

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

4,6.2  Managerial Aspects

4.6.2.1 Coltecting Iucorrect Charges from Coliective Housing

A controller of the company checks the meters of the enterptises and collective housing once
a month, writes the bills, and delivers them to the enterprises and collective housing. The
enterprises and collective housings then pay the charges to the banks and are issued a receipt.

One person, who is in charge of checking water usage and collecting charges from cach
rcsideni in a collective housing, has to pay the total charges for the housing to the company.
Collective housing has a single meter bét has not necessarily meters for alt flats.

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

Some flats do not have meters. If so, they pay charges based on a norm, which is'a standard
usage of volume for those who have no meters, The company has not been collecting the correct
charges from residents in collective housing because residents not having meters use more water
than the norm. It is estimated that the company has been tosing 15 to 20 percent of the correct
charge.

The Water Company must install meters at all houses and flats by 2000 according to
Government Decree and check all water usage from all collective housing. But instalting meters is
difficult because of fack of funds. Another problem is that meters in collective housing are
normally installed inside of the flats in places such as the bath rooms. It will be difficult for the
company to check meters when no one is home.

Another method that is suggested is to subtract the water usage from the flats with meters
from the single meter reading the water usage from colleclive housing. The remainder would be

divided by the number of flats without meters and each would pay a equal amount. In other words,

change the norm that flats without meter pay.
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4.6.2.2 Self-Declaration System

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

small, the percentage of people who do not pay the correct amount may be substantial.
4.6,.2.3 Short of Periodic Performance Evaluations

The company has not conducted periodic performance evaluations for employees using
clearly written requirements to meet and goals to perform. Employces may actually have a
stronger desire to reduce costs and increase revenues by doing more active work to meet their
goals. For example, the company is supposed to check ali detached houses twice a year, but
actually it chooses approximately 200 houses at random out of 514 houses and checks whether
users have paid the proper amounts from April to July. About 15 customers were found to have not
paid the proper amounts last year. If the company had checked all detached houses, about 40 users
might have Becn found not paying the correct amount. More houses might be checked if

employees were given goals to meet and performance evalualions were discussed with each

employee.
4.6.2.4 Lackof in!egraa’ed management information system

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

inefficiency in gathering correct information and inability to provide speedy action to mcet

problems.
4.6.2.5 Process of a Self Supporting Management System

The Water Company manages itself on a self-supporting accounting system and also follows
policies for tariff collection for the municipality. The Water Company actually does not have an
autonomous management. The Water Company believes that the state government is a borrower of
foreign loans for the sewerage.project and that the company will receive subsidies or budgets from
the government. This is not correct since the govemment only guarantees the loans. This indicates
that the Water Company does not have a sel-supporting disposition. The Water Company should
be more commercialized to cover revenues and costs because the state and municipality budgets are
strictly regulated.
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4.6.2.6 Process of Ratlonalization

Operation costs increased by 12.7 percemt, the same as the increase in sales, although
inflation (CP1) was 8.9 percent in 1997, The number of employees still remains at the same tovel
as when the company staited operation.  As previously stated, the company must check the
incorrect revenugs and the number of staff members in charge of checking may not be enoigh. On

the other hand, there may be some redundarcies in other business units, mainly technical units.

Table 4,29 Personnel Costs Comparison

Turnover and Operating costs | Personnel Costs
Personnel costs to it | before depreciation
and personnel costs
~ - . to it

Severn Trent plc.

in the UK. (1997)

million Pounds and 12153 673.2 254.4

(%) e (31.8)

Anglian Water ple in

the UK. (1997) '

million Pounds and 837.1 -430.7 134.8
(%) (16.1) G13)

Pskov in Russia (1996) ‘

million Roubles and 48,143 40,105 10,836

(%) (22.5) {27.0)

Public Sewerage

Works in Japan (1994 ) .

million Yen and 988288 374963 118,309

(%) o (120) (31.7)

Skuodas (1997)

thousands litas and 587.6 539.2 326.7

(%) {55.6) {60.6)

Personnel costs to sales and to operating costs before depreciation in other companies'such
as large private water and sewerage companies in the UK., a former Soviet Union company and
public sewerage organizations are approximately 20 percent and 30 percent respectively. The same
ratios for Skuodas are 56 percent and 61 percent respectively and much higher than the others. It is
diflicult to compare the Water Company with foreign companies directly, but it gives some

guidetines for management and level of personnet costs.

4.6.3 Financial Aspects

4.6.3.1 Unclear Business Units

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

the water and sewerage divisions and some other common operational expenses has not been
clearly defined.
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4.6.3.2 Increase of Soles and Operating Cosfs

The company increased sales by 13.6 percent in 1997, mainly due to the tariff increase. The
farifl increased by 25 percent for water supply and by 32 percent for sewerage system for
residential users and by 9 percent for other users. The costs also increased by almost the same
degree. The operation continued at a loss with only a 2.1 percent improvement in the operating

loss level and 3.1 percent decrease in the net loss fevel.
4.6.3.3 Decrease of Usage

The volume of sales in 1997 decreased by more than 12 percent due primarily o the tariff
increase. It is not clear whether the votume will again decrease. According to the questionnaire
survey, 50 pcrcelit of those questioned do not want to pay the charge for sewerage service and 24
pereent answered that the sewerage charge should be péid by the government. The tariff for
sewerage in Skuodas is already at a relatively high level.

Table 4.30 Maximum and Minimum of Sewerage Tariffs
of Water Companies Association

(litas/m’, 1998)

‘ Max Min ]
House charge 1.54 : 0.68
Industries 3.22 1.09

Table 4,31 Willingness fo pay based on the Questionnaire Survey

Sewerage charge Fee foranew |
i sewerage connection
To be paid 12 I
by the government
Donot wanttopay | 25 | 8

4.6.3.4 Long Collection Period and Delayed Payment

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

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

47 FUTURE DEMAND FOR THE SEWERAGE SYSTEM

4.7.1 Design Year

The design year is set at the year 2010, This target is 12 years from the planning stage and

considered suitable for the design horizon of the new facilities.
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4,72 Service Avea

The entire urban area is sel as the scrvice area for the proposed improvement plan of the

sewerage system.

473  Planned Population and Sewage Amount

4.7.3.1 Population

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

the amount of sewage. Yearly growth rates of population are tabulated as foltows:

Table 4.32 Yearly Population Growth Rate

Year Country Total Urban Area
(% / year) (% [ year)
1997-2000 -0.02% -0.05%
2001 0.09% 0.24%
2002 0.16% 0.32%
2003 0.19% 0.34%
2004 021% . 0.37%
2005 0.24% 0.39%
2006 0.27% 0.42% é
2007 0.26% 0.39%
2008 0.24% 0.35%
2609 0.23% 0.32%
2010 0.23% 0.31%

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

Applying the growth rates in the table above, population of Skuodas town is calculated as
follows:
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Table 4.33

Projection of Urban Population

o Year __Urban Population ]
1997 8.974
7000 T 8970

2001 | 8092
2002 9,020
2003 — 9,051

200 9,061

005 9,119
2006 9,158
2007 5,193
2008 9226
2009 9255
2010 B 0,284

4.7.3.2 Service Ratio and Population Served

As of 1997, the service ratio of water supply and sewerage expressed as population is 80.7
percent and 75.0 percent, respectively. The Water Company expects these figures to increase to 90
percent by 2010. Therefore, the population served by the water supply and sewerage would

increase as calculated in table below.

Q Table 4.34 Projection of Population Served
Water Supply Sewerage
Year population service ratio population service ratio
served served o

1997 7,245 80.7 % 6,731 75.0%
2000 7,176 80 % 6,997 78 %

2005 7,752 85 % 7,660 84 %

2010 8,355 90 % 8,355 90 %

Population served = urban population x service ratio

4.7.3.3 Sewage Quantity

Domestic Sewage

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

This unit consumption is very small for an urban area that would normally be more than 120
Vcap/day. The Water Company explained that the people of Skuodas are saving the cost of

water after the tariff was increased. The Study Team also conducted an interview wilh
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residents in the town and found that people are living with minimum use of water cven for
bathing and washing.

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

For the projection of water consumption, increase in per capita consumption is therefore set
at 80 and 110 Veap/day for 2000 and 2010, respectively. Tt is assumed that 90 percent of the

amount consumed is discharged into the sewers.

Table 4.35 Projection of Domestic Sewage

Year Populatien Per capita water . Domest}ic Sewage
e o} sCIVEd _consumption (Veap/day) | (m'/day) |
1997 6,131 73 477

2000 6991 80 517
2005 7,660 . 95 663

2010 8355 | 110 827

Wastewater of Indusiry and Hospital

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

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

projection, 100 m*/day is adopted as a higher figure for industrial contribution of wastewater.

Infiltration

In the projection of sewage for the future, infiltration of groundwater intd the sewers should
be considered in addition to the domestic sewage and industrial wastewater. In the existing
service area, quantity of infiltration is theoretically calculated as a balance between the water
consumplion and incoming sexvage. From the flow measurements conducted in this study,

amount of the infiltration is estimated at approximately 30 percent of the average water
consumption although it varies.

For the projection for the year 2010, ratio of the infiltration is set at 30 percent of the other
flow.

Projected Amount of Sewage

From the discussion above, the amount of sewage is calculated as follows:
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4.8

Table 4.36 Projection of Amount of Sewage (Daily Average Flow)
e . o nitiwYday
Year Domestie Industrial Hospital Infiliration | Total Amount
o} sewage | wastewaler | wastewater |
Total Scrvice Avea (New Town and Old Yown) . o
2000 1 sy S0 oo [ 200 |~ 867 |

200 | 663 | 50 1 100 244 - Lost

2010 827 50 100 L0293 ] n2i0 ]
‘Service Area of Existing Plant No.1 (New Town) )

2000 | 450 [ s6 | 100 180 181

2005 586 50 100 220 1 96

2010 740 50 100 267 | LIs6 |
Service Area of Existing Plant No.2 (Old Town) ] ]

2000 53 0 0 16 88
| 2005 | 69 6 0 21 4

2010 88 0 0} 2 ) 145

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

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

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

SEWERAGE SYSTEM IMPROVEMENT PLAN

4.8.1 Design Flow

The amount of sewage on a dailly average basis is projected as shown in Table 4.36. The

design of the sewerage facility also needs to incorporate the variation in sewage flow such as

average daily flow, maximum daily flow, and peak hourly flow. These variations of sewage flow

is defined és follows:

Daily average flow:

Daily maximum flow:

Hourly peak flow:

The average flowrate occurring over a 24-hour period during a
year.

The maximum flowrate that occurs over a 24-hour period during a
year.

The peak sustained hourly flowrate occurring during a 24-hour

period.

For determining the daily maximum flow, the variation in water consumption was analyzed

for daily and seasonal pattern from the water production data that have been recorded daily. Figure

4.8 shows the historic data of water production at the filtration plant.
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Figure 48  Daily Water Production Records

As there is a slight decrease in a total water production in cach year, the variation pattern was

analyzed for each year. The statistical analysis of the data for each year is presented Table 4.37.

Table 4,37 Statistical Analysis of Water Production

Item 1095 1996 1997

Total Production (m*/year) 438,963 344436 | 361,829
Daily Average Production (w'/day) [ 1203 | 94 | 991
Absolutely Maximum Production (m*/day) | 2,580 | 2,185 | 1,558
Absolutely Minintum Production (m’lday) 780 536 273

95 Percentile Production{m'/day) | 1,550 1,283 | 1,330
05 Percentile Production {m’/day) 927 105 7107
Ratio of 95 Percentileto Average | 129 | 136 f 134
_Ratio of 05 Percentile to Average 0.77 0.75 0.7

As there are some unusually high and low figures in the data, 95-percentite and S-percentite
figures are calcutated as shown. Ratios of the 85-petcentile amount to the daity average variation
of 1.29 to 1.34. The peak factor for the daily maximum flow is set at 1.35 for future planning.

To see the scasonal variation, monthly average productions were calculated from the daily
production data. The resuits are shown in Figure 4.9. in 1995 and 1997, there was a small peak in

August while 1996 data had a similar small peak in September. Difference between winter and

summmer is however not significant.
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Figure 4.9 Scaseonal Variation of Water Consumption

Magnitude of the hourly peak flow depends on the pattern of water use in a day of the
people. Asa rule of thumb, a formula' is used as follows:
PF = 5/P"
whers,
PF: peaking factor relative to the daily average flow
P:  nwmber of the population served in thousand
Applying the formula above with the population served in Table 4.34, PF is calculated as
follows:
PF= 5P =5/(=8.3)"=35
This factor is applied to the domestic sewage amount while the industrial wastewater and
inhiltration is considered stable. The hourly peak flow for 2010 is thercfore calculated as follows:
Q., = 827/24 x 3.5 + (50 + 100 + 147)/24 = 133 m’fhour
This flow is 2.84 and 2.03 times the daily average flow and daily maximum flow,
respectively. Aside from the calculation based on the population, the flow measurement conducted
in this study shows that the peak flow is 2.0 times the average flow as presented in Section 4.4.2.5.
Comparing the flow measurement results and calculation above, a peak factor of 2.0 scems
reasonable. Therefore, peak factor 2.0 is applied as a peak hour factor to the daily maximum flow,

Design flows are summarized in Table 4.38.

' Nicol, E. “Smail Water Pollution Control Works: Design and practice”, John Wiley and Sons,
1988.
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Table 4.38 Design Flow

S P 4 —

o Nowrate
e | nlday | mimonr [ w/min | m¥sec
Daily average flow (Qs.) 1,270 | . 529 0.38 0015 |
Daily maxinwm flow(Qus) | 1,600 66.7 Li1{ 0019
Peak hourly flow (Qyg) 3200f 1333 222 0.037 |
Qun = Quax 1.35
Qup = Quax 2.0

4.8.2 Chavacteristics of Scwage and Population Equivalent

With the projecled sewage and poflution load, characteristics of sewage are calculated using
the per capita unit load (70 g-BODs/cap/day) as follows:

Table 4.39 Calculated BOD Load and Coacentration

Amount | Population ~ BOD, Load BOD; | Population
(m*/day} served unit load |Total Load| (mg/) | equivalent
- S (g/cap/day)| (kg/day)
Pomestic Sewage 827 8,355 70 585 - 707 8,355
Industrial Wastewater 50 125 2,500 1,786
Infiltration 293 - - -
Total 1,270 710 © 560 10,141
Note: Pollution load in the hospital wastewater is considered to be included in the domestic
sewage.

Using the population equivalent calculated above, other pollution loads are calculated as

follows:

Table 4.40 Calculated S8, Total-N and Total-P Loads and Concentrations

SS Total-N - Total-P
population equivalent L 10,141 10,141 10,141
unit load (g/p.¢./day) 70 2| 27
total load (kg/day) 710 147 27
concentration (mg/1) 560 96 22

These calculated figures are compared with the water sampling and historical records to

determine the final figures for the design. Comparison are summarized as follows:
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"Table 4.41 Desipn Laads and Conecntrations

R .

. " SamplingResult " histarical Record | .

, . = NN Bt bbbl by MOI:
£ item unit }f;‘ﬂ‘s 128 T Avz6 | Avg 13 [ Aug20 | average | 95- y MO
hcd TR RN EDSRI I | perecntite}

?cwage FIO\\"W_ Hlﬁ!/day “_I.2?0 ‘___11353 1,601 1,476 526 - _ - _ 1.270
SS mg/ 500, 450 3§g‘ ) E_IS?_ 209___ 24'1,__ 420 ___.‘)MfLOVﬁ
BOD7 L mgA 560 ~ st9 | 3 198 | 2%6 429 761 773670777
BOD3 mgd | 490 | As1 | 238 172 | 257 - T

Soluble BOD7? mg/l 00 201 a4 7% 165 - - L
Soluble BODS mg/l 170 175 32 68 144 - -

coD mg/l 1,006 937 757 356 389 - - ]
Total-N mgil 70 51 &5 55 58 67 87 80
Tetal-P mg/l 12 11.8 9.7 136 .3 10 N 16 | 20

In the table above, the design figures are determined considering the following:

*  Calculated concentrations of BOD; and suspended solids are at the high side of the
sampling result.

*  Total-N in the water sampling results is low comparing wilh that calculated from
the norm. This may be because the nitrogen content in the industrial wastewaler is
relatively low. Design figure is therefore set from the water quality analysis
results,

*  Historical records are based on the spot samples taken once a month. They do not

@ - therefore represent the daily average figure. These records are shown as reference.
4.8.3 Effluent Standards to be Applied
LAND 10-96 sfipulates the effluent standards according to the population equivalent as
discussed in Section 3.4.1.1. In this case with the population equivalent of more than 10,000 as
calculated above, the effluent standard shall be as follows:
Table 4.42 Effiucnt Standard for Sewage Treatment
Permissible Concentration (mg/l) _
Pollutants Average annual Maximum instantancous
K . concentration (Cave) concentration (Cmax) |
BOD, (>10,000 PE) 13 25
COD (10,000 PE) 75 120 |
Total-P  (>10,000 PE) 1.5 2.5 )
Total-N (10,000 - 100,000 PE) 20 35
Suspended Solid («<100,000 PE) 30 45
484 Evaluation on the Existing Treatment Plant

Existing Treatment Plant Ne.l

@ The existing treatment system docs not have a biological treatment process. Therefore, it

does not have a function to meet the required efiluent standards for both organic substances
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and nutrients (N and P). The plant location is also a subject to be reviewed. This plant is
located in the middle of residential area so that odor problem is a nuisance.
It is therefore recommended that this plant be abandoned as it had been planned. @
Existing Treatment Plant No.2
This treatment plant was designed for 340 m’/day sewage. The service area of the existing
plant No.2 currently discharges only 10 percent of the total amount (70 m*/day against the
total 700 m*/day) as mentioned in Scction 4.4.1.3. The projected sewage quantity of the
service area will remain Snia!l as shown in Section 4.7.3.3. Operating this ﬁlaﬁt with this
small quantity of sewage is uncconomical considering the cost for operators and maintenance
of the equipment. Tt is therefore recommended that this plant not be used with the present
amount of incoming sewage.
There are two options for this plant as follows:

1. Abandon this treatment plant and transfer the incoming sewage to a new treatment

plant.

* By abandoning this plant, sewage treatment will be carried out at only one plant so
that control and maintenance will be easier than maintaining two small plants.
Operation cost for running on¢ plant will be cheaper than maintaining two small
plants. _

2, Use this treatment plant with the maximum design capacity (340 m*day) by 0

diverting a part of the sewage frqm the treatment plant No. 1 service area.
By using this plant with the maximum capacity, the capacity of the new treatment
plant for No.1 service area will be about 30 percenl smaller, This existing plant
No.2 would still require new equipment to achieve maximum performance. The
new equipment shoutd consist of one set of rotors for one ditch, two sets of mixing
cquipment to maintain the minimum flow in the ditches, two scrapérs for the
sedimentation tanks. The cost for this equipment will be a double investment with
the equipment for the new treatment plant and will result in no saving.
Further, it will be practically difficult to divert a limited amount of sewage from
the pressure pipeline unless electronic control devises such as a flow meter with a
motor driven valve are used.

Considering the cost and difficulty in controlling the flow, maintaining two treatment plants

is not recommended in this case. The existing treatment plant No.2 is therefore
recommended to be abandoned.

4.8.5 Improvement Plan for the Collection System

As discussed in Section 4.6.1.1, the existing pump system has sufficient pumping capacity. Q
The new pump station to be completed at the Treatment Plant No.1 will have only two pump units.
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The other pump stations will need improvement of flow regulation as described in Section 4.6.1.1.

4.8.6 YImprovement Plan for the Treatment System

4.8.6.1 Location of the New Treatment Plant

fn the previous development plan for constructing the new treatment plant, a site outside the
town boundary was proposed. Dual 300 mm pressure pipelines have been laid from the existing
plant No.1 to the new treatment plant site (proposed site No.t). In the course of the Study, the
Mayor of Skuodas suggested using land inside the town boundary. One of such alternatives is the
tand around the existing plant No.2 (proposed site No,2). Another aliernative site is a vacant area
upstream of the Barfuva River from the treatment plant No.2 (proposed site No.3). These sites are
shown in the location map in Figure 4.10.

For all altematives, construction cost of the new treatment plant will be same. ¥For the
proposed sitc No.3, the transmission pipeline from the exisling treatment plant No.l to the
proposed Site No.l will need to be diverted at its middle point. This means that half of the
historical construction cost will be wasted. This aspect is similar for proposed Site No.2 although
its impact is smalier than the case of proposed Site No.3.

From the environmental point of view, a treatment plant should be located outside the town
boundary to prevent nuisance to the residents nearby. Considering the operation of the plant in
particular for drying, storing and transporting of sludge, emphasis must be given to the prevention
of odor problem. Distances to the closest residential areas from proposed site No.2 and 3 are 250

m and 400 m, respectively. Proposed site No.l has a minimum 700 m distance from the nearest

residential area.
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The originally proposed site No.1 is located outside the town boundary and the transmission

pipeline has been laid to this site. This site is recommended doe to both the effective use of the

past investment and the environmental advantage.

4.8.6.2

Alternative Sewage Treatment Method

Selection of the sewage treatment method considers that the system is relatively small and

the sewage characteristic is typically domestic. Sclection eriteria for the treatment methods are

listed as follows:

Ease of operation and main{enance:

Operation of the plant should be easy for less expericnced operators. It is difficult fora
small Water Company to employ an operator having high levels of skill, experience, and
knowledge of the sewage treatment. Lase of operation and maintenance should therefore
be given the highest priority in the selection eriteria. Components of the treatment
system should therefore be as simple as possible to avoid troublesome maintenance.
Plant should also be free from complicated daily operations. Feedback information
reported from the existing treatment plants may be the best reference for this aspect.
Flexibitity against the shock load:

The treatment system should be able to accommodate fluctuation of sewage flow and
concentration of pollutants, in particutar for BOD. As preseated in Section 4.4.2.5, there
are large fluctuation in the sewage flow and concentration of pollutants. This is typical
for the small scale sewerage system. The treatment system must be flexible to absorb
shock loads occurring in a short period of time in a day. Longer retention times are
normally a solution for this problem.

Sludge problem:

Sludge treatmf_:nl and disposal is a common problem for any size of the sewerage
systems. It is however more serious for a small-scale system since it should be carried

out with the least cost to reduce the financial burden.

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

1. Oxidation ditch (OD)
2. Sequencing batch reactor (SBR)

For each system, it is proposed that primary sedimentation is provided to reduce the high

solids and BOD loading. As this is common to both options, it is not included in the comparisen.

Primary sedimentation is discussed further in Section 4.9.4.3.

Principal of each treatment process is described as follows:

Oxidation Ditch

The oxidation ditch method is one of the most popular trealment systems crployed for a

small-scate community in various countries, OD is designed and operated as an extended
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acration activated studge system with long hydraulic detention and sludge retention times. It
has successfud operation records for removal of both BOD and nutrients.
The OD reactor consists of ring-, horseshoe-, or ovat-shaped channel equipped with
mechanical aeration devices. Scwage flows into the channel and is acrated while circulating
in the channet at a velocity of about 30 em/sce. Becawse the O makes an endless plug flow
in (he channel, the incoming sewage is mixed and difuted with the teeated sewage circulating
in the channel. This mixing mechanism is a unique feature of the O system, and gives it
flexibility against shock loads,
Nitrogen removal occurs in the ditch channel as acrobic and anaerobic zones are formed in
accordance with the distance from the aerator. BOD removal and nitrification occur in the
acrobic zone while denitrification takes place in anacrobic zone. Injecting the raw sewage
itto this anaerobic zone effectively provides carbonic energy source for denitrification.
Treatment performance of OD is summarized as follows:

BOD removal ratio 70-95%

Nitrogen removal ratio 60-70%
Removal of phosphorus is also reported in the operation of OD. Phosphorus removat occurs
in the repetition of aerobic and anaerobic conditions in the channel.
Sequencing Batch Reactor
The sequencing batch reactor (SBR) is a f‘omi of secondary biological treatment which has
the same treatment performance as the activated sludge process. Concept of the SBR is to
camry out lhebio!ogical treatment and sedimentation processes in a series of operation in one
tank. The SBR operates in a batch-wise, rather than continuous flaw mode, referred to as fill
and draw. Normally, the SBR consists of two or more tanks that receive influent alternately
so that the influent is treated on a continuous flow basis.
In the SBR operation, influent is introduced into the tank (fill stage), aerated and/or mixed
(reaction stage), clarified by settlement (settling stage), and is removed from the tank by
decanting (draw stage). This basic cycle repeats several times a day.
Advantage of the SBR is that the required arca can be small because of absence of a
sedimentation tank.
Nitrogen removal is achieved in the SBR by setting the combination of aeration and mixing.
Nitrification occurs in aeration stage while denifrification takes place in the mixing stage

without oxygen.

Treatment performance of the SBR is similar to that for the oxidation ditch method.

4.8.6.3 Recommended Sewage Treatment Method

Comparison of the two alternative treatment methods is summarized in Table 4.43. From

this comparison, the oxidation ditch method is proposed by the reasons as follows:
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*  Daily operation and maintenance is extremely easy. Actually, no operation is

required, as the major cquipment will run continuously 24 hours a day,

* Becausc the circulating flow in the diteh continuously dilutes the influent,

variations in the incoming loads (i.c. varying concentration of BOD) will be

absorbed so that the biological reaction takes place in relatively stable condition.

*  Incase of mechanical trouble of the equipmient {acrator, mixer or sludge collector),

sedimentation tank will still work as a fail-safe device that will at least remove

suspended solid and BOD contained in the solid, In casc of SBR, any mechanical

failure of a decanter will be fatal as the efMluent is extracted by movement of the

decanter.
Table 4.43 Comparison of Alternative Treatment Mcthods
T Item "~ Oxidation Ditch Sequencing Batch Reactor

(OD)

(SBR)

Flow in Reaction Tank

circulating plug flow

complete mixing

oxidation ditch (2,900m’)

flow regulation tank (450 m®)

System Component sedimentationtank | batch reactor (3,920m’)
aerator/mixer acrator/mixer
Equipment sludge collector decanter
sludge pump ~_sludge pump
24 hours continuous eperation cycl!c bateh (_}peral'lon ,
Operation acration/mixing sequential operation of inflow,

sludge recycling

aeration/mixing, seltling,
decanting

Manual operation

easy
on-off operation of the equipment
is not required in daily work

all equipment run
24 hours a day without adjustment

manual operation is
aclually impossible

sequential operation necds
timer-set or computerized
operation program

Daily maintenance

actually none

scum removal
checking sludge volume

Apgainst the variations
inthe incoming load

flexible
no special adjustment required
as variations are absorbed
int the circolating flow

flexible but
reeds high level of expertise
for adjusting the sequence

Stability of biological
reaction -

stable
due to continuous operation and
large absorbing capacity against
the load variations.

less stable
biological reaction in cach batch
occurs under varied load conditions.

| Required Land Arca

1.8 ha

1.8 ha

Construction Cost

Lt. 6.62 miltion

Lt. 6.00 million

Operation Cost

L1.136,000/year

Li.161,000/year

Total Cost in NPV*

3,130,000

7,875,000

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

4.8.6.4 Siudge Treatment and Disposal

In Lithuania, sludge disposal is restricted as stipulated in the Ministry Order LAND 20-96 as
described in Section 3.5.1.2. It requires that sludge must be treated before used for fertilizing
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agricultural land by some treatrient process as stipelated. At present, this requirement seems not
complicd with.

To comply with the requirement in LAND 20-96 and to achicve ease of transportation of
sludge, the water content must be reduced below 835 percent.  Among the treatment processes
specified in LAND 20-96, a composting method is recommended duc to its simple operation and
capability of producing studge suitable for agricultural use. Recommended method is a natural
composting that requires no special mechanical mixing device or chemical.  [n this treatment
method, dewatered sludge is stockpiled on concrete stab and mixed by a tractor or front loader
machine approximately once in one or two months, While the siudge is stockpiled, temperature
inside the sludge naturally goes up to 70°C so that the most of bacteria and coliform are kitled.

For dewatering, mechanical dewatering cquipment is proposed to reduce the water content in
sludge below 85 percent. Decanter (centrifuge) type dewatering is selccted as a suitable method
due to its high efficiency and ease of operation. Prior to dewalering, a gravity thickening process

will be provided to reduce the water content from about 99.4 percent to 98 percent.
4.8.7 Conclusion and Recommendation

As discussed in the Sections above, the recommended improvement plan for the Skuodas
Sewerage System is sumhnarized as follows: |
1. Sewage Collection Systeim Improvement
= FExpansion of sewers will not be required except for small branch pipes for new
house conncetions;
»  Asthe Water Company has purchased the pump units for the new pump station
at the existing treatment plant No.1, installation of these units will be required.
Number of pump to be installed is two;
2. Sewage Treatment System
*  Abandon the two existing treatment plants;
«  Construct a new treatment plant at the previously proposed site outside the
town boundary;
= New treatment plant will employ an oxidation ditch method for sewage
treatment; '
v Treated effluent will be discharged into the Bartuva River;
»  Excess sludge wilt be treafed by gravily thickening and mechanical dewatering
using a centrifuge;
»  Dewatered sludge is treated by composting and stored for agricullural use; and
= For emergency in case the dewatering maching breaks down, a sludge lagoon

having onc month storage will be provided.
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4,9  PRELIMINARY DESIGN OF THE PROPOSED FACILITIES

4.9.1 Geuneral

A preliminary design of the proposed facilities for a sewage treatient plant is presented

based on the recommendation described in the previous section. Detailed prefiminary drawings are

presented in Volume 111 Supporting Report. Fhis section presents the engineering details of each

facility of the sewage treatment plant,

4.9.2

Required Yand Avea of the Sewage Treatment Plant

For the proposed treatment facitity, the required land area is estimated at 1.8 ha as shown in

the plant layout in Figure 4.11. This land area is smalter than the previously proposed scheme that

required a land arca of approximately 3.9 ha.

4.9.3  Design Basis

Design basis of the treatment plant is summarized in

Table 4.44 Design Basis of the Treatment Plant
{tem Value Remark
DesignFlow S F R
Daily Average Flow 1,270 mifday used for computing sludge amount and
e .. [Moperationcost _ .
Daily Maximum Flow 1,600 msfday used for design of biological reaction tank
b | and sludgetreatment
Hourly Peak Flow 3,200 nﬁ’day used for design of pipelines, inlet works and
_sedimenlation tank __
Influent Quality
RO, 560 mg/l
BOD, 490 mg/l BOD; is used for design of the bielogical
COD 1,600 mgA freatment sysien.
Total-N 70 mg/l
Total-P 12 mg/l
Suspended solid 500 mg/l _
Design Effluent Quality Cave. Cmax.
BOD; 15 mg/l 25 mgh LAND 1096
BOD; 13 mgA 22 mgA
CoD 75 mg/l 120 mgA
Total-N 20 mg/t 35 mgfl
Total-P _ 1.5 mg/l 2.5mgi
Suspended solid 30 mg/l 45 mg/l -
Minimum temperature 7°C
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494  Wacility Design

4.9.4.1 Sewage Reception and Grit Renoval

Incoming sewage will be received in a grit chamber. A gravily type grit chamber is
proposed due to ils simple structure and ease of operation and maintenance. There will be a pit in
the bottom of the chamber to store the settted grit.

A main channel and a bypass channel will be constructed. A mechanical bar screen will be
installed in the main channe! while a manual bar screen will be installed in the bypass channel.

Dimensions and design parameters of the grit chamber are as follows:

»  Surface load = 1,800 m*/m*/day
»  Maximum velocity in the channel = 0.3 m/sec
«  Shape = Reclangular
*  Sand removal = by sand pump
= WO08mxL25mxD6.3 mx 1 unit(D)=depthof water)
®  Structure
foundation = direct foundation
super structure = reinforced concrete
Dimensions of the screen are as follows:
= Mechanical screen: W 0.8 m x H 1.0 m x Bar spacing 5 mm x | unit x 0.4 kW
. Manual screen: W 0.8 m x H 0.6 m x Bar spacing 20 mm x 1 unit

Other Provision:

A bypass of storm water should be provided to prevent the excessive amount caused by

accidental inflow of stormwater from flowing into the freatment system.

4.94.2 Flow Measurement

Flow measurement wil be carried out by a Parshall flume channel constructed after the grit
chamber. A Parshall flume is recommended because it is one of the most common practices for
flow measurement at a sewage treatment plant. Water depth measured in the channel is converted
to the flow rate using a formula particularly set for the design of the Parshall flume.

Dimensions and design parameters of the Parshall flume are as follows:

=  Range of measurement = min. 3.1 to max. 356 V/scc = (min. 635 to max.30,760 m’/day)
»  Shape = Rectangular
= W03l mxL3.25m(W: width at a throttle)

*  Structure
foundation = direct foundation
super structure = reinforced concrete
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4.94.3  Primary Sedimentation Tank

A primary sedimentation tank will be provided to initially reduce the incoming loads.
Reducing suspended solid and organic substances contained in the solids will lead to substantial
reduction in the volume of the oxidation ditch. A comparison shows that the volume of the ditch is
reduced by 1,310 m® by employing a primary sedimentation tank that has 88 m® volume.

DYimensions and design parameters of the primary sedimentation tank arc as follows:

»  Surface load = 70 m*/m*/day

*  Shape = Rectangular

* Bottom slope = 55 degree

*  Sludge collection = by gravity

*  Sludge extraction = by pumping

" WiOmxLS.0mxD3.5mx I unit (D= effective depth of water)

«  Strecture
foundation = direct foundation
bottom slab == reinforced congrete
wall = pre-cast reinforced concrele panel

4.9.4.4  Biolagical Reaction Tank (Oxidation Difch)

Acration and mixing will be carried out scparately using membrane diffuser and a propeller
mixer to casily adjust the zoning of aerobic and anexic zones. This selection will achieve a flexible
operation to suit the actual condition of sewage characteristics. Dosage of a chemical coagulant
will be provided at the outlet of the oxidation ditch for the phosphorous removal in the
sedimentation fank.

Dimensions and design parameters of the oxidation ditch are as follows:

*  MLSS = 4,000 mp/i

* BOD-SS Ratio (F/M ratio) = 0.05 kg-BOD/kg-SS
*  Hydraulic retention time (HRT) = 43.5 hours

*  Average velocity in the channel = 0.25 m/sec

*  Aeralion sys!em

Blower = Roots type, 14. 5 m*/min x 15 kW x 3 units (including 1 stand-by unit)
Diffuser = memabrane diffuser

*  Mixing system
Submersible propetler type mixer = dia. 1.6 m x 2.3 kW x 4 units
* WA4ASmxL1328mxD2.5 mx?2units (D= depﬂi of water)

* Structure
foundation = direct foundation
bottom slab = reinforced concrete
wall = pre-cast reinforced concrete panel
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An cquipment room will be constructed on the oxidation ditch to accommedate blower,
chemical coagulant feeding cquipment, and its control cquipment.  Dimensions and design
paranmicters of the equipment room are as follows:

* Single story, W 6.5 mx 1, 19.0 m x 1 unit x Total Noor arca 124 m?

*  Struclure
foundation = directly on the oxidation ditch stracture
fioor slab = reinforced concrete
wall = brick wall
roofing and support = tin plate roofing with ceiling

4.9.4.5 Final Sedimentation Tank

Two final sedimentation tanks will be provided to clarify the effluent of the oxidation ditch,
Dimensions and design parameters of the sedimentation tanks arc as follows:

»  Surface load = $ m¥m¥day

from formula:
Vo=49x 10°x T x Xa " *x [SVI} " = 10 m/hour
where,
Vo: initial sludge settling velocity (m/hour)
T: temperature (°C)
Xa: MLSS (mg/l)
SVE  sludge volume index = 150 ml/g

S<Volr=20
where,
S: surface load {m*/m*/day)
I peak factor to daily maximum flow (= 2.0)

s Shape = Circular

* Bottom slope = 10/100

* Mechanical sludge collector = hanging type, center driven sludge collector
. Sludge extraction = by pumping

* dia. 14.5m x D 3.5 m x 2 units (D = effective depth of water)

= Structure,
foundation = direct foundation
bottom stab = reinforced concrete
wall = pre-cast reinforced concrete panel

4.9.4.6 Sludge Recycling

Settled sludge extracted from the final sedimentation tanks will be returned to the oxidation
ditch to keep MLSS at the required level. Recycling will be carried out by sludge return pumps
that will operate continuously.

Specifications of the sludge return pumps are as follows:

*  Maximum recycling ratio = 200 % of the daily maximum flow

*  Type of pump = Non-clog centrifugal - screw pump
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*  Number of punip = 4 units

»  Capacity of pump = 0.6 m*min x 5 m head x 1.5 kW
4.9.4.7 Bisinfection

In Lithuania, disinfection of efflucnt is required only when the effluent is discharged into
bathing water. In this case, there is no bathing area immediately downstream of the treatment

plant. Therefore, disinfection facility will not be provided.
4.9.4.8 Sludge Treatment

Sludge in the primary sedimentation tank and excess sludge in the final sedimentation tanks
will be withdrawn from each tank using sludge pumps. Sludge extraction pumps will be operated
by pre-set timer to maintain the studge surface level in each tank. Sludge extracted from each
sedimentation tank will be pumped to a sludge thickener provided in the sludge treatment building.
The sludge thickener is provided to reduce the water contents in the sludge. Thickened sludge will
be discharged to a studge storage tank before it is transferced to a studge dewatering machine.

Dewatered studge will be transferred to a composting yard By a screw conveyor. In the
composting yard, sludge will be stored for three months.

In these processes, water contents of the sludge is set as follows:

Primary studge: 98.0%
Excess (secondary) sludge: 99.4%
Thickened sludge: 97.5%
Dewatered sludge: 84.0%

Design criteria and parameters of each sludge treaiment process are described below:

Sludge Extraction Pumps

(1 Sludge pump for raw sludge from the primary sedimentation tank
*  Type of pump = Non-clog centrifugal pump
*  Number of pump = | unit
»  Capacity of pump = 0.3 m*/min x S m head x 1.5 kW

(2} Sludge pump for excess sludge from the final sedimentation tanks
*  Type of pump = Progressive cavity pump
*  Number of pump = 2 units

»  Capacity of pump = 7.5 m*hour x 10 m head x 2.2 kW
Sludge Thickener

=  Dry sofid surface toad = 40 kg-DS/m’/day
»  Solid yield = 80%
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Shape = Rectangular

Bottom slope == 50 degree

Mechanical sludge mixer = hanging type, center driven mixer with picket fence
Sludge extraction = by pumping

WS0mxL50mxD4.0mx 1 unit (D = cfiective depth of water)

Structure

foundation = direct foundation

bottom slab = reinforced concrele

wall = pre-cast reinforced concrete panel

Siudge Storage Tank

Retention time = 2 days

Shape = Rectangular

Mixing = by a blower

W30mxL50mxD4,0mx 1 unit (D = effective depth of water)

Structure

foundation = direct foundation

bottom slab = reinforced concrete

wall = pre-cast reinforced concrete panel

Sludge Dewatering Machine

Type of machine = centrifugal dewatering machine (decanter)
Solid yield = 95%
Number of unit =1 unit

Capacity = 5,0 m*/hour x 22.2 kW

Sludge Composting Yard

Storage period = 6 months

Mixing and turning over = by a front Joading vehicle

Stoékpi!ing yard = W 9.0mxL 36.0 m x 2 lines

Transporting corridor = W 8.0 m x L 36.0 m between the two stockpiling yards

Sfructure _

foundation = direct foundation _

bottom slab = pre-cast reinforced concrete panel

wall = pre-cast reinforced concrete panel (1 m high around each stockpiling yard)

roofing and support = metal roofing with steel columns and steel frame trusses
(roofing only on the stockpiling yards)

4.9.4.9 Sludge Lagoon

For emergency, in case the sludge dewatering machine breaks down, a sludge fagoon will be
provided to receive the thickened sludge.
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Dimensions and design parameters of the sludge lagoon are as follows:
+  Storage volume = one month volume of studge for daily average production

= W (top) 23.0 m-(botlom) 20.0 m x L (top) 23.0 m-(bottom) 200 mx D 1.5 m
x 1 unit {D = depth of water)

»  Structure: soil (open cut)
4.94.10 Chemical Feeding Facllity

Chemical feeding facilities used in the proposed treatment system ace as follows:
For Phosphorous Removal
*  Type of chemical = Alum-oxychloride
= Dosage ratio = average 7.4 mg/l -- maximum 11.1 mg/t as ALO,
¢ Chemical mixing tank = FRP made, 5 m® equipped with a mixer x 1 unit
*  Chemical feeding pump = diaphragm pump, 0.1 Vmin X 2 units
For pH Control in Sewage Treatment
= Type of chemical = Caustic soda
= BDosage ratio == average 84 mg/l — maxinium 126 mg/l _
*  Chemical mixiog tank = FRP made, 4 m* equipped with a mixer x [ unit
»  Chemical feeding pump = diaphragm pump, 0.1 Vmin x 2 units
For Sludge Dewatering
r  Type of chemical = Polymer
* Dosage ratio = average 1.3 % of dry solid
* Chemical mixing tank = FRP made, 5 m® equipped with é mixer x | unit

* Chemical feeding pump = Progressive cavity pump, 0.9 m*/hour x 1 unit

4.9.4.11 Septage Receiving Tank

The sewage treatment plant will receive some Kinds of wastewater or sludge taken out of
septic tanks at households or factories that are not connected with the sewerage network. Such
wastewater will be transferred by tanker trucks and dumped into the treatment process. Such
wastewater should be defined as “septage” that is normatly named for waste from a seplic tank.

Septage dumped from the tanker trucks will be either transferred to the sludge thickener or to
the biological process depending on its characteristics and load condition of the treatment plant.

Scptage receiving and transfer systemn consists of the following facilities:

= Septage receiving fank with screen
»  Septage transfer pump
Specification of the septage receiving tank is as follows:

» Storage volume = 4 nr’ (same as the volume of a tanker truck)

= Shape = Circuilar
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e

¢ Manual screen: W LOmx L 1.0 m x Bar spacing 15 mn x 1 unit
« Dia. 2.0 mxdepth 2.5m 1 unit

= Structure
foundation = direct foundation
bottom slab = reinforced conerete
wall = pre-cast circular barrel
Pump equipment will be provided in the septage receiving tank as follows:
s Type of pump = submersible non-clog pump
»  Number of pump =1 unit

»  Capacity of pump = 0.3 m*hour x 10 m head x 1.5 kW
4.9.4.12 Instrumentation

For Skuodas, central monitoring system using computer will not be provided to minimize
construction and operation costs. Al monitoring and control of equipment operation will be

cairied out at site by operators.
4.9.4.13 Power Supply

Power supply will be provided from the Power Company’s power line. The Power Company
will instal! an extension line and a transformer of a capacity required for the treatment plant. A 100
KVA transformer will be required for the operation of the proposed treatment plant.
_ In Skuodas, the entire volume of sewage will be transferred from the sewer network to the
treatment plant by pumping. Flows through the treatment plant and discharge to the Bartuva River
are all by gravily. There is no risk that sewage will spitl over inside the treatment plant. Stand-by

generator will therefore not be provided.
4.9.4.14 Auxiliary Facilities

Administration Building
An administrétion building will be constructed as follows:
»  Roeoms included = electric room, workers room, faboratory room, oflice, store
room/warehouse, toilet, and garage
»  Single story, W 12.0 m x L 18.0 m x Tota} floor area 216 m’

s Structure
foundation = footing foundation
fioor slab = pre-cast reinforced concrete panel
wall = brick wall
roofing and support = metal roofing with ceiling
Sludge Building
A sludge building will be constructed to accommodate the sludge dewatering machine and

chemical feeding system as follows:
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»  Rooms included == sludge dewatering machine and chemical feeding coom
»  Single story, W 9.0 m x L. 11.0 m x Total floor area 99 ’

= Structure
foundation = footing foundation
floor slab = pre-cast reinforced concrete panel
wall = brick wall
roofing and support = metal roofing with ceiling

Sludge Pump Building
A studge pump building witl be constructed between the two final sedimentation tanks to
house the sludge pumps for both primary and final sedimentation tanks as follows:

s Single story, W 6.0 m x L. 12.5 m x Total floor area 75 m?

= Steucture _
foundation = direct foundation
floor slab = pre-cast reinforced concrete panel
wall = brick wali
roofing and support = metal roofing with ceiling

4,1¢ OPERATION AND MAINTENANCE PROGRAM
4.10.1 Maintenance of Sewage Collection System

4.10.1.1 Sewer Facility

I Inspection

Objectives of operation and maintenance of the sewer facility includes:
maintenance of flow capacity
prevention of damage
prevention of infiltration and rainwater intrusion
extension of life
= Raw scwage contains various materials such as human wastes, garbage, and solids that
may settle in the pipe and cause problems. Possible troubles caused by such seftlement
are clogging, reduction in dissolved oxygen, emission of hydrogen sulfide, ete.
Deterioration of sewage, in particular, excessive anaerobic conditions also results in
poor treatment performance at the treatment plant. Maintenance of sewers is therefore
of importance to prevent deterioration in the sewerage system and treatment.
= Itis recommended that the Water Company prepare a schedule for inspection and

repair of the sewer system. Frequency of inspection and repair will be dependent on
ihe age of pipes and local conditions.

s Major inspection items are summarized below.
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Table 4.45 Major Inspection Ifems for Sewage Collection System

Item _Pointof Inspection

Pipe & Culvert tflow conditions, sediments

fand or pavement settlgment

any physical damage to structures

infiltration of groundwater

intrusion of rain and surface run-oft

existence of hydrogen sulfide

offensive/iliegal activity on the sewers

Manhole safety of manhole cover

erosion and corrosion on inside walls

- any physical damage to structures
House connection any physical damage to structures

sediment in conncction boxes

intrusion of rain and surface run-off

) Cleaning and Maintenance
Cleaning the sewers will be required to maintain the sewage collection system in good
condition. Frequency of cleaning may be once in a few years depending on the actual
condition of sediment in the sewers. An effective method of sewer cleaning is to use a high
pressure flushing machine. Sewer cleaning, using such a machine, can be carried out under a
sub-contract with a firm that provides this service.
As the size of the sewage transmission pipeline (dia. 300 mm) is larger than the optimum size
of 150 mm, the pipe is expected to have solids at the bottom over the long distance to the
treatment plant, To remove this sediment, it is recommended that alt pumps at the new Pump
Station at the existing treatment plant No.! be operated at the same time occasionally so that
the high flow will flush out sediments in the pipe.

3) Recording of Maintenance
Recording the activities of inspection and maintenance and information obtained through such
activities is important and useful for future operation and management of the Water
Caompany.
Data and information to be collected and compiled must include the following items:

= dafe and activities performed

»  costs of repair or maintenance

= as-built drawings if there is any construction or modification work on the existing
facilities '

*  cause of the problem

4.10.1.2 Pump Stations

{1 Normal Operation
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All existing pump stations are operated by an automatic on-off system linked with a water
leve! detector installed in the pump wet well. As this operation wilt continue in the future,
the Water Company will need to properly maintain the automatic operation system,

Aside from maintenance of the instrumentation equipment, physical conditions at cach pump
station should be inspected periodically. An inspection checklist is presented in Votume I,
Supporting Report, together with the inspection check lists for the treatment plant.

Data from the pump operation will be usefu} to evaluate the scwage flow, variations in
sewage discharge, power cost, estimates of infiltration etc. Operational data to be recorded
must include running time of ecach pump, electric consumption cach day and when

lubrication is performed, and repairs performed.
@) Inflow of Stormwaler

As discussed in Section 4.6.1.1, the existing pump system has a sufficient pumping capacity
for the projected sewage flow. The most serious problem for the sewerage system is
intruston of stormwater into the sewers. This problem would cause an excessive amount of
flow from the pump stations to the sewage treatment plant.

By-pass facility should be provided to avoid the hydraulic ovetloading in the treatment plant.
Particularly, overloading in the reaction tank wilt result in the washout of the MLSS and

gause malfunction of the biological reaction in the tank,

4.10.1.3 Organization for Operation

(1) Required Staff

It is recommended that operators of the treatment plant circulate around to each pump station
for operation and maintenance.
In case any additional manpower is required, which exceeds the Water Company’s staff for

special work such as cleaning operations, employing temporary workers is recommended as

an economical measure,
@) Fmergency and Security

The most probable emeigency situation may be an interruption in the power supply.
Stoppage of the pumps will cause setious problems at the pump stations. No pump station is
equipped with a stand-by generator. 1t is recommended that the Water Company purchase a

mobile generator with a capacity to support any one of the of pump units at any of the three
pump stations.
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4.10.2 Sewage Tveatment Operation
4.10.2.1 Operatlon and Maintenance of the Proposed Sewage Treatment Plant

(1)) Principte of Sccondary Biological Treatment

Oxidation Ditch Process

The oxidation ditch has various advantages such as its simple operation, stability against
variations both in the incoming pollution load and flow, little cquipment to miaintain, ctc.
Oxidation ditch process normally does not require frequent adjustment in equipment
operation. The equipment runs almost operation free. Major cquipment such as blowers,
mixers, studge collectors, and retumn sludge pumps will run continvously over 24 hours.
Some cquipment (excess sludge pumps) will run in a pre-set operation mode by timer
control.

Phosphorous Removal and Chemical Coagulant Dosage

A chemical coagulant system is provided to supplement phosphorus removal in the
biological treatment process. Phosphorus will tikely be reduced to 1.5 mg/l by biological
treatment when phosphorus in the influent is not higher than 6 mg/l (daily average). The
chemical coagulant system can be used only when the biotogicai treatment cannot reduce the
phosphorus to the required level of 1.5 mg/l. As the chemical coagulant is an additional
operation cost, the dosage amount must be minimized. To reduce the chemical dosage,
biologicé! reaction for phosphorus removal should be carefully monitored and should be set
to the most appropriate condition as much as possible.

If the pH in the effluent decreases to a low value because of the addition of the alum

coagulant, a caustic soda feeding system is provided for pH adjustient.
2) Operation of the Secondary Treatment Plant System

This section describes the operation procedure of each component of the proposed secondary
treatment system.

Grit Chamber

‘At the grit chamber, large floating materials will be removed by the mechanical screen while
relatively heavy pacticles will settle in the hopper provided in the channel. Materials trapped
at the bar screen will be automatically removed as screenings and dropped into a container.
Screenings stored in the container should be disposed of cvery few days either to the
Municipality garbage disposal facility or be buried on site.

Settled grit in the hopper will be removed by a sand pump that will pump a grit solution to
the sand bed for separation of solids and water. Dry grit should be removed for disposal
every few weeks.

Parsha!i Flume
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At the Parshall flume, the water level in the flume is measured, indicated and recorded for

conversion to a flow rate for the incoming sewage. There is no aclivity or operation for the
Parshall flume.

Primary Sedimentation Tank
The primary sedimentation tank will separate suspended solids from the influent. A tank is
rectangular in shape without a mechanical studge coltector. Settled sludge is collected at the
center of the tank by gravily and removed by sludge pumps. Operation of the primary
sedimentation tank will be as follows:

s Extraction of primary studge will be carried out to maintain the sludge surface in

the sedimentation tank below a certain proper level;

o Scum will nced to be removed by operator.
Biological Reaction Tank {Oxidation Ditch)
In the continuous channel of the oxidation ditch, aerobic and anaerobic zones \Qill' be formed
according to the distance from the acrators. Afier aeration, the sewage will contain dissolved
oxygen which is then reduced as the wastewater flows and the dissolved oxygen is consumed
during removal of organic substances and nitrification. In the anacrobic zone, denitrification
occurs.
Once the intensity of acration is set, the same operation can be continued for a substantial
period unless the characteristics of the inéoming sewage change substantially.
~ The operation of equipment for the oxidatic_m ditch will be controlled as follows:

Mixing: Mixing the liquid in the channel witl be carried out by operating the
submersible mixers installed at the bottom of cach tank. Flow
velocity in the ditch should be maintained at about 25 cm/sec as an
average in the sectional area of the channe). All mixers will operate
24 hours a day.

Sludge Recyele:  Seitled sludge, in the amount of about 200 percent of the incoming
sewage flow, will be retumed by recycle pumps from the final
sedimentation tank to the inlet of the reaction tank. The amount of
sludge recycle will be decided based upon keeping the MLSS level in
the oxidation ditch at a proper level, nonmnally 4,600 mg/l.

Aeration: Aecration will be operated for removal of organic substances and for
nitrification.  Aeration should continue either 24 hours a day or
intermittently depending on the incoming load. If the daily total
amount of poltution load is small, aeration time may be reduced,

Final Sedimenfation Tanks
The final sedimentation tanks will separate suspended solids from the effluent of the reaction

tanks. Each tank is circular in shape and equipped with a mechanicat sludge collector.
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Settled sludge is collected at the center of the tank by the mechanical sludge collector and
removed by sludge pumps for retura to the reaction tank and for removal as excess sludge,
Operation of the sedimentation tanks will be as follows:

¢ Extraction of the return sludpe must be made by pumping basically in a continuous
node over 24 hours;

¢ The amount of return studge will be dependent on the MLSS in the reaction tanks
and suspended solid concentration in the return sludge. A rule to follow is to
maintain the MLSS in the reaction {anks at about 4,000 mg/i;

+  Extraction of excess studge will be carried out to maintain the sludge surface in the
sedimentation tank at a certain proper level;

o  Proper extraction of ¢xcess sludge is to be given high imporlance since the
accumulation of excess sludge in the system will cause problems such as anacrobic
conditions, deterioration of biological treatment, and degrading the setilement in the
sedimentation tanks. Extraction of studge must therefore be carefully controlled
observing the incoming pollution load and accumulation of sludge.

¢ Scum will also be automatically removed by a scum skimmer rotating with the
mechanical sludge collector. When scum is not properly removed by the scum

skimmer, it should be manually removed.
3 Operation of the Sludge Treatment System

This section describes the operation procedures for the proposed sludge treatment system.

The most important issue in sludge treatment is to remove excessive sludge from the system
immediately. This opération is important to prevent release of phosphorus Irom the sludge
under anaerobic conditions. Phos'phorus released from the sludge is returned to the network
through removal of supernatant from the sludge thickener and increases the phosphorus

concentration in the effluent. If chemical coagulant is used, release of phosphorus can be

controlled.
Sludge Thickener
A gravity sludge thickener will be provided for reducing the water content in the sludge
extracted from the sedimentation tanks. The thickener is rectanguiar in shape and equipped
with a mechanical picket fence that rotates in the fank to accelerate sludge settlement.
Settled sludge is automatically collected by hydraulic means from a pif at the boftom and
transferred using sludge pumps to a sludge storage tank located adjacent to the thickener.
Operation of the sludge thickener is to be carried out as follows:

e Excess sludge pumping from the sedimentation tank needs to be regulated at a

constant rate as much as possible to avoid a peaking load at the thickener;
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s Dxtraction of the thickened stndge from the storage tank must be made every day by
pumping set by a timer;

¢ The sludge surface in the thickener should be maintained at a level not higher than
m from the water surface;

¢ Design retention tine of the sludge should be limited to 19 hours, at a maximun.

Sludge Dewatering Centrifuge (Becanter)

A mechanical centrifuge will be provided io further dewater the thickened sludge up to about
85 percent water content.  Polymer needs to be added to the thickened sludge prior to the
centrifuge operation. Operation of the centrifuge is to be carried out as follows:

¢  The centrifuge is designed to operate every day for 6 hours each day;

+  Operating parameters such as dosage rate of the polymer, rotating speed, differentiat
speed, cte. will need to be determined by trial operation by the supplier, before
delivering the ptant to the Water Company;

»  Loading the thickened sludge into the centrifuge should be at a constant rate as
much as possible to achieve a high degree of dehydration;

»  Characteristics of the supernatant discharged from the centrifuge should be
monitored.

Sludge Composii:ig Yard

A sludge composting yard with enough space for a six month volume of the dewatered
sludge will be provided. Dewatered sludge will be transferred from the centrifuge by a
écrcw conveyor to the comp’oéting yard. In the yard, stockpiled studge wili need to be tured
over periodically by a tractor or front-loading vehicle. The drying and composting reaction
will proceed naturally during the six-month storage period.

Sludge Lagoon

For emergency conditions, if the centrifuge ceases to operate for more than a few days or for
fepair or maintenance, a sludge lagoon will be provided for storing the sludge to be extracted
from the thickener. The sludge lagoon also has a volume for one-month storage of the

thickened studge. No daily operation will be required for the sludge lagoon,

) Septage Receiving Facility

Septage receiving system will be operated to receive septage transferred from the households
or factories that are not connected with the sewerage system.

Receiving tank will be provided with a manual screen to remove objects included in septage.

Seplage received in the receiving tank will be pumped either to the sludge thickener or to the

biological reaction tank. Selection of these two routes will be made by manually operating
valves.
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{5) Inspeetion and Maintenance

‘There ate various points (o be inspected and maintained in the sewage treatment facilities.
Major activities are defined in categorics as follows:

Daily Inspection: This will be carried ont by the operators cvery day at cach of the
treatiment process units and at cach piece of equipment.  Activitics
include operation of cquipment, observation of conditions of the
running cquipment, (reatment performance (i.e. conditions of efftuent
and sludge), data acquisition from instrumentation and meters, ¢tc.

Periodic Maintenance This will be carried out about once a year, normally by
shutting off each picce of cquipment.  Activities include detailed
inspection and maintenance for lubrication, adjustinent, calibration,
¢te.

Special Maintenance This should be normally performed by a sub-contractor,
usually a manufacturer of the cquipment. Frequency will depead on
the condition of equipment. This aclivity is required only for
equipment that nceds special knowledge, skills, or spare parts for

maintenance,
(6) Data Acquisition and Compilation

Equipment

Data and information acquired for the operation of the treatment plant needs to be compiled
for management of the treatment system. Such data will be useful for evaluating the
treatment performance and for financial evaluation of maintenance and operation. Data to be
acquired and compiled are as foltows:

Equipment inventory: Upon completion of the treatment plant, an inventory listing

all the detaits of equipment should be provided by the
confractor/manufacturer.

Operational data: Operator will need to record operational data for the
equipment at the treatment plant. Data must also include
records of trouble and repair,

Water Quality
Water quality must be monitored at various points in the trealment process. Recommended

sampling angd analysis is suggested as follows:
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~ hocation | Daily | Oncoaweek Once a month
Raw sewage odor, température, S8, COD BOD, NH,—N,
. lransparency, pHl | Total-N, Total-P
Reaclion tank odor, temperature, ML.SS, ORP MLSS
transparency, pH
: ORP, DO, MLSS | o

Final sedimentation | transparency, pli S8, COD, NH:-N, | BOD, NH-N,
tank effluent NO-N Total-N, Total-P
Final Efffuent transparency, ptl S5, COD, DO BOD, NH,-N,
- 1 Totat-N, Total-P

Characteristics of Sludge

It is recommended that characteristics of sludge be tested and monitored as foltows:

Location Daily Once a Week
Sludge thickener | Thickened examine temperature, pH, solids,
sludge visually sludge surface level

N *heavy metal (*as required)
Supernatant TSS, §8 BOD, Tolal-N, Total-P

Dewatering Dewatered examine water content
sludge visually
I Supernatant SS BOD, Total-N, Total-P
Sludge storage Storage examine water content, *bacteria
visually *heavy metal {(*as required)

4.10.2.2 Organization for Operation

(1 Required Staff

It is recommended that the treatment plant be manned 24 hours a day with 2 operétors during
the day and one operator at night. The total number of operators will be four. Suitable

procedures must be adopted to safeguard the single night operator from accidents.
3} Emergency

Emergency and Security
The most probable emergency at the treatment plant may be an interruption in the power
supply. Power failure will result in stoppage of all equipment in the plant. Sewage will

however, flow through the plant by gravity as long as the upstream pump stations in the

sewage collcction system operate and transfer sewage to the treaiment plant.

4.10.3 Studge Disposal

Studge will be transferred to agricultural land for soil conditioning or fertilizing the land in
accordance with the requirement and classification set in LAND 20-96. It is expected that

the composted studge will meet the requirement for Class B or Category 11 or better.
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The estimated amount of sladge is 3.1 wet-ton/day or 1,132 wet-ton/year.

411 CONSTRUCTION PLAN AND PROJECT COST ESTIMATES

4,11.1 General

This Section discusses the planning for construction and details the construction schedule for
Skuodas. In addition, the basis for estimating the construction cost is discussed as well as the basic
unit rates used in estimating the construction cost and other costs which have been included to
arrive at a project cost.

The major elements to be constructed at Skuodas includes:

-New treatment plant at Site 3 (Oxidation Ditch P'rocess, 1,270 cunvd)

-Pump station modifications

-New influent pipeline from the existing Pump Station No. 2 connecting to the
two new pressure mains from the existing treatment plant No.! to the new
site,

-Demolition of two existing treatment plants

The new influent pipeline from the existing Pump Station No.2 is relatively small in size
(100 mm) and length (130 m) and is considered an item which could be performed by a competent
civil contractor experienced in treatment plant construction. Pump station modifications are also
considered to be similar to the treatment plant construction work proposed. It is therefore
recommended that a single contractor, experienced in treatment plan construction, construct all of
the major ¢lements of work at Skuodas.

The two towns of Birzai and Skuodas are about 350 km apart and management of two
construction projects at the same time by a single contractor would be difficult. The sizes, process
and equipment are also different 4t cach site. For these reasons, it is recommended that two
construction contracls'be prepared, on_d for each 'cily.

The Skuodas treatment plant will have minimal mechanical equipment, all in the smaller
range of available sizes. To maintain single unit respansibility for construction comipletion on
schedule, a separate procurement contract is not warranted. Because of the number and size of the
equipment, it is belicved that any savings in cost by purchasing the major equipment for both the
Skuodas and Birzai plants by a single package would be minimal. _

Likewise, because of the number and size of the equipment, it is believed that a separate
contract for mechanical and electrical work {procurement and instaltation) would not benefit the
project to any great extent. A separate contract would also altow the civil contractor to blame the
mechanical/electrical contractor for delaying his work, and vice versa. Therefore, it is proposed
that a single contractor perform both the civil and mechanical/electrical work at Skuodas. If
necessary, a contractor could hire a subcontractor to perform a portion of the work but only the
main contractor would be responsible for insuring the subcontractor finished his work without

delay to the main contract and that the eatire work was completed on schedule.

4-69



In summary, it is suggested that a single construction contract be prepared for Skuodas
incosporating both civil work and mechanical/clectrical procurement and installation. The contract
should atso include testing and start-up of the facilitics and operation, maintenance and training for
a period of time after commissioning.  Construction contracts would then be advedised for
competitive bidding with the lowest priced contractor awarded the work.

To insure that only competent contractors bid the work, it is recommended that a
prequalification process occur during the design period to obtain a list of prequatified contractors.
Plans and contract documents would then only be issued to the fist of prequalified contractors for

bidding purposes.
4.11.2 Construction Plan

The construction plan is composed of many clements but to simplify the plan. Only two
major parls are considered. These are the construction of the civil works (earthworks, structures,
piping and buildings) and plant equipment works which includes the mechanical/ electrical work

(inanufacture, delivery and installation) and instrumentation work,

4.11.2.1 Civil Work

The civil work will begin immediately after mobilization during which the contractor will
bring his construction equipment to the site and mobilize his forces for construction. The
contractor will also sct up local construction offices including offices for the resident inspectors,
storage facilities for equipment and materials delivered early and possibly a concrete batch plant to
produce concrete for the various structural elements.

Civil work includes construcling the influent pressure pipeline, rough grading and
excavation for the struclures, foundation preparation, the concrete structures, yard piping,
buildings, finish grading, paving and drainage work, landscaping, fencing and demolition of the

two existing treatment plants. This work will continue over the entire construction period.

4.11.2.2 Plant Equipment Work

Plant equipment work includes the manufaclure, delivery and installation of the plant
mechanical, electrical and instrumentation equipment. The pumps and auxiliary equipment and
appurtenances will also be modified at Pump Station No.2 using the equipment purchased by the
Municipality to conneet (o the existing but unused pressure mains from the existing Treatment
Plant No.1 to the site for the proposed treatment plant. The installation schedule depends upon the
manufacture and delivery period. Some off-the-shelf items such as smalt pumps, valves, etc. can
be installed once the structures are completed but for the larger items, time must be allowed for
ordering, designing, shop drawing approval by the engineering consultant, manufacture, shipping
and delivery. The plant equipment installation work usually begins much later than the civil work

and finishes late in the construction period but allowing time for final testing and start-up.
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The pumps and etectrical equipment, purchased by the Municipality for the new unused

pump station at Pump Station No. 1, would also be installed and tested.

4.51.2.3 Construction Scliedule

An overall construction schedule for Skuodas is presented in Figure 4.12 and is 13 months in
length including the demolition of the existing treatment plant.  Also included is a facilitics
construction schedule, shown in Figure 4.13 which shows the schedule for the various components
of the work.

Testing and startup includes testing of individual equipment items and process wnits. The
entire treatment facility would then be brought on line to prove it performs as specified. During
this period, the contractor would also train the Water Company's personnel in operation and
maintenance.

It appears that the construction contract may be awarded in the winter and therefore the first
several months for the contractor would be spent on mobilization, ordering equipment, reviewing
shop diawings, factory pre-casting, and ptanning for his summer activities, The last few months of
the construction period for Skuodas, during the winter again, would be spent in fraining, testing,
removing items from the punch list and start-up of the ptant. These factors were considered in
¢stimating the construction schedule. |

The contractor would be required by the contract documents, after award, to submit his
construction schedule based upon his methods of construction in sufficient detail to show
chronological relationships to all aciivities of the project. These include:

-Estimated starting and completion dates

-Submittal of shop drawings for approval

-Procurement of materials

-Scheduling of equipment manufacture, delivery and installation
-Civil work sequences

The schedule would reflect completion of the work within the time specified in the contract

documents.
Month after
i L] 2]3|4]s]s]7]s8)efioflu]]s

Mobilization = N O
Civil p TR i W .,._.,I_._.»‘ .=_.m_,_,‘..‘ =y
Manufacturing Piant 0 — T '
Equipment 0 e o
Testing and o fus
Demolition of exis.

Figure 4,12 Overall Construction Schedule
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) _ Month afier award
New Treatment plant 1]2]3]4]516]718]|9}10j11[12[13
Contractor's Mobilization M
Earth work T T I T el
Grit Chamber _ B
Parshall Flume TUREEE
Oxidation Difch e e o
Final Sedimentation Tank B TR
Sludge Thickener i
Sludge Storage Tank e
Sludge Treatment Builing
Sludge Storage Yard BT
11 |Sludge Lagoon oy
12 |Administration Building
13 ]Yard Piping T A

'c"ycoou.)o\u&wu-

14 |Equipment Manufacturing R

15 |Mechanical Equipment Instailation TS o

16 |Electrical Works Installation R SRR
17_JFencing and Gates T
18 |Paving : &

19 |Yard1ighting

20 {Pawer Supply Connection

21 |Testing and Commissioning =0

22 |Contractor's Demobilization
Other Facilities

20 |Demolition of exis. Treatment Plant st
21 {Completion Pump Stations LaormesTs
22 |Pipe Connection from P.S. No.2 ==

Figure 4,13  Facilities Construction Schedules

4.11.2.4 Construction Supervision

To obtain a quality product on llime, withiﬁ the consﬁ’ubtion funding limit, it is necessary to
have full time inspection/supervision of the contractor’s activities. It is proposed that the design
engineer also perform the inspection/supervision work to avoid design/consiruction disputes and
for a better, more prompt interpretation of the contract documents. A construction resident
manager should report ditectly to the Ministry of the Environment and the local Water Company
on the physical and financial status of the work. Under the resident manager would be several
resident inspectors and technicians, Specialists in other disciplines would be available as needed
from the design engineer’s office.

Inspection al the factory of pipe and equipment manufactured outside Lithuania is not

considered necessary.
4.11.3 Basis of Cost Estimate

In the following sections, the basis for cost estimating is discussed. The basis is in general, a

time and material estimate where civil work is estimated by the amount of labor required, the
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necessary materials to be incorporated in the work and the construction equipment time required to
perforin the work, Plant equipment work is estimated by the cost of imported and local cquipment
and the installation, testing and start-up costs.

Teo determine the beginning and midpoint of construction for the financial analysis and cost

estimating purposes, a schedule for the pre-construction activities was developed, as shown below.

1998 o 1999

Momh|1O[ 111211 2|34 [5]6[7]8foTfiofti]i2

TR

| Feasibility Study ¥
_Funding Arrangement ek
| Selection of Consultant
Detailed Design
Pre-quatifiction of contractors
Bidding and award

Figure4.14  Schedule for the Pre-construction Activities

4.11.4 Basic Unit Costs

A unit cost includes scvera} basic items, i.e. pipe laying, which includes excavation, the price
for delivered pipe, lowering the pipe into the excavation upon the pipe bedding, joining the pipe
together, checking the grade and applying any pipe joint protection (such as wrapping or painting),
backfill, compaction and hauling waste material from the site. These unit costs are based upoi an
average basic unit cost for labor, materials and construction equipment. Basic unit rates used in

these cost estimates are shown in the corresponding section in Chapter 4.
4.11.4.1 Construction Materials

Unit costs for construction materials were obtained from suppliers and previous construction
contracts updated to July 1998 for both local and imported materials. Unit costs used herein arc

shown in the corresponding section in Chapter 4.
4.11.4.2 Eguipment

Equipment to be incorporated into each treatment plant and the cost thereof is shown in
Table 4.46. The prices are shown in Litas as of July 1998 and shipping and insurance costs arc
included. The value added tax of 18 percent is not included.

4.11.4.3 Labor

Labor unit costs are shown in the corresponding section in 'Chap(er 4, as of July 1998 for the

various categories of personnel to be involved in construction activities,
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Table 4,46 Cost of Equipment Incorpovated in the Projeet

Items of Fquipmeni U'l:g’fgéi o gg;t To_lal cost
| Mechanical BarSereen V1 [ "77,990 77,910
Bypass Screen I R e 1,706 | 1,700
' Sand Pump | 7,500 | 1,500
Flow Metering Fauipment e ! 7,000 7,000
Stoploegs 4 .2,000 _..._ 8000
Raw Sludge Pump B b 10,500 10,500
Submerged Mixers 4 36,400 145,600
Diftusers - 256 360 92,160
Acration Blowers 3 33,000 99,000
‘Coagulant Tank | 27,000 27,000
Coagulant Feed Pumps R R S S ) 17,000
Caustic Soda Tank 1 25,000 25,000
| Caustic Soda Feed Pumps 2 8,500 17,000
| BypassGate A 1,300 __ 1300
Final Sedimentation Tank 2 110,000 220,000
 Mechanisms. ) i . -
| Return Sludge Pumps 4 10,500 42,000
I‘:\cess Sludge Pumps 2 13,300 26,600
Plant Water Pump } 7,500 7,500
Slud ge Thickener Mixer 1 30,000 30,000
Thickened Sludge Pumps 2 13.300 26,600
| Sludge Mixing Blower _ 1 6,000 6,000
Sludge Feeding Pump [ 13,300 13,300
Studge Dewatering Unit 1 150,000 150,000
_Sludge Cake Conveyor 1 19,500 19,500
Polymer Tank 1 27,000 27,000
Polymer Feeding Pump 1 7,000 7,000
Scptage Transfer Pump 1 6,300 6,300
Drain Pump 1 6,300 6,300
Standby Water Pump 1 7,500 7,500
Standby Sludge Pump 1 10,500 10,500
Well Pump 1 12,500 12,500
Hoists 3 1,000 3,600
TOTAL 1,164,300
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4.11.58 Construction Costs

The construction costs for the project components are shown in Table 4.47.

A five pereent

contingency has been added to both the material and equipment costs. Twenty percent has been

added to the labor cost for only those personnet who perform seasonal (15 percent) and specialty (5

percent) work. A further 17.3 percent has been added to the labor cost for field supervision

(forcman) cost. Supervision and overhead by the contractor are inchuded at 70 percent and social

insurance on the total labor cost is also showan at 30 percent. A contingency of 3 percent is added

to cover price variance and a profit for the contractor of 10 percent is included. The vatue added

tax of 18 percent of the total has also been included.

Table 4.47 Construction Costs for the Skuodas Project
Amount | %of F/C L/C
(Litas) F/C
Construction Cost
Treatment Plant
1 Structures 2,809,748
! Grit chamber 11,729 50% 5,864 5,864
2 Parshall flume 2,380 50% 1,190 1,190
3 Primary sedimentation tank 42,867 50% 21,434 21,434
4 Splitter box 8,288 50% 4,144 4,144
5 Oxidation ditch 942,620 50% 471,310 471,310
6 Sludge pump house 101,673 50% 50,836 50,836
7 Final sedimentation tank 341,362 50% 170,681 170,681
8 Sludge thickener 61,352 50% 30,676 30,676
9 Studge storage tank 28,143 S0% 14,072 14,072
10 Sludge treatment building 159,960 30% 79,980 79,980
11 Sludge composting yard 721,447 50% 360,724 360,724
12 Administeation building 287,928 30% 86,378 201,550
13 Miscellareous struclures 100,000 306% 30,060 70,000
2 - Earth Work 26,648! 10% 7,994 18,654
3 In-plant Piping 122,364) 70% 85,655 36,709
4 Site Development 437,764) 30% 131,329 306,435
> pient Equipment and Electrical 2,895,000] 80% | 2,316,000 579,000
6 Water Supply Facility 80,0000 70% 56,000 24,000
7 Landscaping 30,000! 30% 2,000 21,000
8 Pro_curement of v_eh:clcs and 100,000 80% 240,000 60,000
maintenance equipment
Pipeline Connection to the existing Pressure Mains
DIP dia. 160 mm, L. = 100 m 10,000 30% 8.000 2,000
Demolition of the Existing Treatment Plants 30,600 30% 9,000 21,000
Construction Cost Total 6,742,000 4,190,267 2,551,257
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Demolition involves removing all above ground structures and buildings from the existing
treatment plant site, removing all slabs at grade, cracking of the bottoms of below grade struclures
so water will not accumulate, filling all below grade tanks and basins with carth or sand to ground
lovel, salvage of all reusable equipment or material, removal of off-site services (electricity,
telephone, water and heat/hol water), and removing and disposing of all trash, unused equipment

and materials, and waste from the site. The site would be left in a condition for further

development or sale.
4.11.6 Operational Cost

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

Other operational costs include outside services for electrical energy, !abofatory analysis,
spare parts and small tools, telephone and telemetry, fuel supply and chemical supplies. It is
planncd to use plant personnel for trash, screcnings and grit disposal at a nearby landfill. Dried
studge will be given to local farmers for a soil conditioner and low level festilizer. A potable water
supply system by deep wells would be included in the plant design. Sewerage service would also
be included in the plant design through a sewer and drain system, puniping to the plant inlet. A
heat and hot water system would also be provided by an in-plant system for the Administration
Building. A plant water system would provide treated efflucnt for washdown, toilet flushing, fire

protection, water seals and chemical solution water as applicable. Operational costs for Skuodas is
shown in Table 4.48.

Table 4,48 Operational Costs

Item Cost/Year (Lt./year) -
Pawer - 100 kW 36,000
Chemicals - - 52,000
Fuet and Spare Paris/Tools 48,000
TOTAL 136,000

4.11.7 Other Costs

Other costs shown in Table 4.49 include land acquisition and engineeting costs for Skuodas.
Land acquisition is not required at Skuodas as the municipality owns the proposed treatment plant
sitc and the easemenls necessary for pipeline construction and maintenance. An easement along
the effluent discharge pipe to the canal which empties into the Bartuva River must be obtained
prior to construction to avoid claims from the contractor for delay. Usually, the Ministry or Water

Company will obtain any required land for the project and costs for repayment are not included in
any project grants or loans.
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Engincering costs are usually reimbursable under the grant or loan from funding agencices.
These costs include final design and construction inspection scrvices, topographical survey and
geotechnical work and assistance in tendering and award. The Water Company has only limited
equipment for operation and maintenance (2 tractors and 1 excavator) and no laboratory equipment
is available. Costs for operation and maintenance cquipment and laboratory equipment needed for

operation control, are included in the capital cost.

Table 4.49 Other Cosls

Item Cost (Lts) _]
Land/Easements o -
Engineering

Final Design 269,630
Construction Supervision | 404,520
TOTAL 674,200

4.11.8 Project Cost

The final projeél cost for Skuodas is shown in Table 4.50. This cost includes the
construction cost and other cost, includ'ing land acquisition, administration and enginecring costs
and a project contingency of 5 percent. The total project cost is 7.7 million Litas or 1.95 million
US dollars. Project cost is shown in local and foreign costs. Foreign cost is the amount required to
purchase services, materials and equipment from sources outside Lithuania. This includes the
mechanicaL electrical and instrumentation equipment to be incorporated into the work, pressure
piping, operation and maintenance equipment, portions of the engineering services and some

consfruction materials and equipment.
Table 4.50 Project Cost

unit: 1000 litas

Item Foreign Cost Local Cost ‘total Cost
Construction Cost 4,190 2,551 6,742
Other Costs - 472 202 674
Contingency (5%) 230 140 371 |
TOTAL PROJECT COST 4,892 2,894 7,787
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