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PRESENT SYSTEM FOR WATER QUALITY SURYEY AND MANAGEMENT

The present system for the water quality survey is summarized as follows:
(a) River

Regional offices of the MOE are in charge of water sampling and taboratory testing for
their respective control arcas {municipatities). Each regional office carries out the sampling
and fests dicectly, or requests the local Water Company to perform the survey in its area. The
results are regularly submitted to the Combined Rescarch Center of MOE in Vilnius. The
rescarch center compiles all the data collected from the regional offices and inputs them in
their computer data base system.

In regard to cnvironmental management, the iunicipality of Birzai falls under
jurisdiction of the Pancvézys Regional office of the MOE. The municipality of Skuodas falls
under jurisdiction of the Klaipéda Regional office.

There are 47 rivers and 99 sampling stations in the country used for the water quality
survey by the MOE. Sampling stations related to the proposed project are as follows:

- The Tatula River (Birzai): 3 locations (1.8 km, 17.5 km and 18.8km from the
confluence with the Musa river)

- The Bartuva River (Skuodas): 2 locations (48 km and 55 km from the river mouth)

The sampling locations were selected at significant places including both up-and-
downstream sides of dié’charge points of effluent. The location wap for the waler sampling

stations by MOE is shown in Figure 1.1,

{b) Lake/Rescrvoir/Pond
in Lithuania, there are 2,834 lakes over 0.5 ha in surface area. Among them, seven
lakes were sclected by tﬁe MOElfor watcr quality surveys. The lakes in and around Birzat as
well as Skuodas were not included.
| In Birzai and Skuodas, water quality surveys in the lakes/reservoirs/ponds arc carried
out by the MOH but 6nly for locations where pcople enjoy water recrecation, mostly
swimming. Testing is wsually limited to bacteria. Sampling period is gcncrélly only the
summer scason. The Sirvenos Lake in Birzai and the Skuodas Lake in Skuodas are included

in the locations sampled by the MOH.

{c) Groundwater
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1.2

There are two organizations in charge of sampling and water quality surveys of
proundwater. National groundwater monitoring is performed by the Geological Survey of
Lithuania (MOL) and is finariced from (he national budget. Groundwater monitoring for
waterworks s under the responsibility of the companics carrying out groundwater
exploitation.

The national groundwater monito_ring covers 42 monitoring stations including those in
Birzai and Skuodas. In Karajimiskis village tocated west of the Birzai town, there are cight
wells, which have been monitored since 1979. In Rusupiai village located cast of the
Skuodas town, there are two monitoring wells installed since 1962. The location map of

these wells is shown in Figure 1.2,

(d) Sewage Treatment Plant

The Water Company is in charge of conducting water quality surveys at the STPs. In
Birzai, the State Company “Agro Labo” carries out the water sampling and analyses. In
Skuodas, “PALANGOS LABORATORIJA” carries out the sampling and analyses under
direction of the Water Company in Palanga. The Water Companies in Birzai and Skuodas
cooperate in the survey and receive the results. The location map of the sewage treatment

plant is shown in Figure 1.3.

() Major Pollution Sources

There are several major pollution sources in Birzai as well as in Skuodas, such as
factories, hospitals, restaurants and schools. Sampling and analyses at these locations are the
same as those for the sewage treatment plants, The location map of major pollution sources

{together with STP locations) is shown in Figure £.3.
PRESENT SYSTEM OF FLOW MEASUREMENT

The Meteohydrological Service (MOE) carries out river flow measurement. The Meteo-

hydrological Service was formerly an independent organization during the Soviet period but now

belongs to the MOE. There are 76 siver flow measurement stations in the country. Many of them

have comparatively long-tem records (nearly 30 years or more). The location map of flow

measurement stations in Lithuania is shown in Figure 1.4, Periods of flow measurement of the

rivers in the project area are shown in Figure 1.5. The following rivers are included:

(2) Apascia River
(b) Agluona River
{c) Tatula River
{d) Bartuva River



‘u‘.;_,v‘

1.3 PRESENT WATER QUALITY STANDARDS AND CRITERIA

‘the Repubtic of Lithuaaia intends to become an official member country of the EUL It is
therefore necessary for Lithuania to adjust to the EU water quality standards although the 11U water
registeation inethods arc currently undergoing a fundamental reappraisal.

The order of MOE called “Waste Water Pollution Standards (LAND 10-96)” was approved
in July 1997. The standards aim at sciting water quality improvement goals and regulating
poliution of intand and territorial waters by domestic and industrial waters.  There are two

categories of standards as follows:

(a) Main standards for pollutants for wastewater discharged to surface waters

(b Pollution standards for wastewater discharged into municipat sewer collection system

The essential parts of “LAND 10-96” are presented in Table 1.1.

The water quality standards for other sectors (drinking water, river water, lake water,
groundwater, water for fish, source for water supply, etc.) are not yet updated. In general, the
previous USSR standards are cqmparable with the standards and recommendations of HELCOM,
EU, WHO, World Bank and other European countries.

The draft of “Drinking Water Standards” has been finalized and will be approved soon. The
major parts of the drinking water standards (final draft) are presented in Table 1.2, Present river
water quality is generally evaluated according to currently applied maximum allowable
concentrations that conform to requirements of the fishing sector (shown in Table 1.3) and also
water quality classifications (shown in Table 1.4). The river water quality standards currently used
are those used during the previous USSR period- and are based on the requirements for fish that live
in clean water (such as trout and salmon).

In addition to the Lithuanian standards, the Japanese standards are aftached for reference
evaluation (see Sections 2.4 and 3.4) as follows:

(a) Water Quality Standards for Rivers and Lakes/Ponds in Japan {Table 1.5)
(b) Effluent Standards For Sewerage Systems in Japan (Table 1.6) ‘

14 JICASURVEY

The Study Team conducted water sampling and water quality analysis, including flow
measurement, of raw sewage, major pollulion sources (factories), alternative rivers which could
receive final effluent, and groundwater. Sampling and laboratory tests were sub-contracted to a

tocal firm {(VIKTA Laboratory, through UAB Ekoprojektas) under supervision of the Study Team.
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2 WATER QUALITY SURVEY FOR THE PROJECT IN BIRZAT
2.1  PRESENT CONDITIONS RELATED TO THE SURYEY 1IN BIRZAI

2.1.1  River System and Lakes

The river systems and lake in and around Birzai town are shown in Figure 2.1. The major
rivers refated to the study are listed, in ordér, from east to west as follows:

{a) The Roveja River

(b} The Apascia River
(c) The Agluona River
(d) The Juodupe River
(e) The Tatula River

(f) The Sirverios Lake

2.1.2 River Runoff Data

The Metechydrological Service (MOE) carries out river flow measurements at the following
rivers:

(a) The Apascia River

(b) The Agluona River

(¢) The Tatula River

The flow measurement stations in Birzai are shown in Figure 2.2. The mon'thly mean
discharge records at the flow measurement stations (including that in the Bartuva River) are
summarized in Table 2.1. The runoftis relatively large from February to April and small from July
to October. ' o '

The mean discharges together with the river leﬁgths and catchment arcas at the
representative focations of the following rivers are summarized in Table 2.2,

(a) The Rovejé River

(b) The Obelaukias River

(c} The Apascia River

(d) The Agluona River

(e) The Juodupe River

(f) The Tatula River

Note: The Bartiiva and Luoba Rivers in Skuodas are also included in the table for reference,




In the tabte, the annual mean discharges of the Roveja, Obelaukias, and Juodupe Rivers are

estimated by using the annual specific discharge of a river with long-term measurerent records.

2.1.3  Water Use

There are three kinds of water bodies; river, groundwater, and lake, Water bodies are used

mainly for the following activities/purposes, at present.

{A) River water
(a) Water supply for ircigationfagricultural use
There are no intakes, as far as known from our ficld reconnaissance. If there is any,
water intake from the river would be necessary only during the dry peried in the
spring and summer. The agricultural irrigation method used in Lithuania is mostly

rainfed farming. The use of river water for agriculture is limited.

(b) Drainage

Rain water drains into the rivers or lake/ponds in Birzai, through drainage ditches

and from the ground surface.

(c)} Recreation

Leisure fishing is popular in Lithuania. In Birzai, some locations along the rivers are
used for fishing, but are limited in number. Boating and swimming has been scen

but not is conunon along the river.

The river is not used for commercial fisheries, transportation, sand-mining or as a source of

drinking water, at present.
(B) Groundwater

(a) Water supply for domestic and industriat use
The water supply source is primarily from groundwater. The public water supply
and factories take water from deep wells. Individual houses without public water

supply service take water either from deep or shallow wells.

(b) Water supply for irrigation use
No definite information was oblained on agricultural use of groundwater, but a

portion of the well water may be used for farming or landscaping.

(C) Lakes



{a) Water Supply

Water from the lake is not used as a water supply for domestic use. Some factories

may use the water for industriat use, @:

(1) Drainage

Some rainwater drains into the Sirvenos Lake dircetly through ditches and the

ground surface. The Apascia and Agluona Rivers drain into the lake.

{¢) Recreation

Leisure fishing, boating and swimming are popular in summer.
2.2 EXISTING WATER QUALITY RECORDS IN BIRZAI

The existing water quality records are classified as follows:
{a) River water
(b) Lake/Reservoir/Pond water
{c) Groundwater
(d) STP wastewater

(e) Pollution sources

(1) Existing Water Quality Records for River Water ﬂ

The annual records (1994-1997) for river water quality obtained from the MOE are presented
in the tables listed as follows:

(a) The Tatula River (1.8 km from the confluence to the Musa River) ;
Tables 2.3 -2.6

(b) The Tatula River (17.5 km from the confluence to the Musa River) ;
Tables 2.7-2.10

{(¢) The Tatula River (18.8 km from the confluence to the Musa River) ;
Tables 2.11 - 2.14

Summaries of river water quality records {1994-1997) at the respective stations are presented
in the folowing tables:

(a) The Tatula River (1.8 km from the confluence to the Musa River) ;
Table 2. t5

{b)} The Tatula River (17.5 km from the confluence to the Musa River) ;
Tables 2.16

(c) The Tatula River (18.8 km from the confluence to the Musa River) ;
Tables 2,17 | {

{2) Existing Water Qualily Records for Lake/Reservoir/Pond
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There are records of bacteria present for the Sirvenos Lake from the 1tuman Tealth Center of
MOIL in Birzai as shown in Table 2.18.

(3) Existing Water Quality Records for Groundwater

The summarized records, in the annual report (1996) prepared by the Gealogical Suivey of
Lithuania (MOE), ar¢ presented in Table 2.19 as a representative of the existing water quality
records for groundwater,

Beside the above, the survey results for the Birzai area in 1994 showed the following

conditions:
Ttem Urbanarca | Surrounding area_
Total No. of well surveyed 13 wells ~ 6wells
Exceeding the standard of NO,- N (45mg/l) % wells 2 wells
Exceeding the standard of NO3-N (3.3mg/l) 1 well 0
Exceeding the standard of NH,-N (2.0mg/t) 2 wells Twell ]

{4) Existing Water Quality Records for the STP Wastewater
The water quality monitoring records for the STP are presented in Table 2.20.

(5) Existing Water Quality Records for Pollution sources
The water quality monitoring records at various pollution sources (taken by the Water

Company) are summarized as shown in Table 2. 21.

23  WATER QUALITY SURVEY IN BIRZAI BY TIIE JICA STUDY TEAM

2.3.1  Water Sampling and Laboratory Tesis

Water sampling points in Birzai are shown in Figure 2.3. Items for water quality testing
were selected in consideration of the study and the conditions at the pollution sources as follows:
{a) Raw Sewage (at STP and factories})
For all safnples
Water temperature, pH, Suspended Solids, BOD (Total), BOD (Soluble), COD, Total-
N, PO;-P, Total-P, and Influent flow measurcment (at STP)
For samples an selected days
NI-N, NG,-N, NOyN, CI, ABS, DO, Oil, Total coliforms, and Alkalinity (as
CaCO;)
(b) River/Lake Water

Water temperature, Color, Odor, pH, Transparency, Electric Conductivity, Suspended
Solids, BOD, COD, Total-N, PO,-P, Total-P, Flow Measurement, NHs-N, NO;-N,
NO;-N, Cf, ABS, DO, Oil, and Tota! coliforms
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(¢} Ground Water Quatity
Water temperature, Color, Odor, plf, Transparency, Electric Conductivity, Suspended
Solids, BOD, COD, Total-N, PO4P, Total-P, Flow Measurement, NHy-N, NO;-N,
NO;-N, CI', ABS, DO, Oil, Total coliform group
The sampling locations and frequency were selected as follows:
(a) Raw Sewage (at STP and factories)
1)  Pointof inflow at the Treatment Plant
4 days (2 days/month x 2 months)
13 samples/day (every 2 hours for 24 hours)
Total = 52 samples
2) Peint of discharge at the dairy products factory
4 days (2 days/month x 2 months)
5 samples/day (every 2 hours from 8:00 to 16:00 hours)
Total = 20 samples
3) Point of discharge at the brewery
4 days (2 days/month x 2 months)
5 samples/day (every 2 hours from 8:00 to 16:00 hours)
Total = 20 samples
(b) River/Lake Water _
Sampling was carried oul in the following ﬁveré and locations:
1} The Roveja River; at approximatety 2 km upstream of the dairy factory
2) The Apascia Rii’er; at a bridge approximately 0.5km upstream of
Sirvenos Lake
3 The Agluona River ; at a bridge apprdximately 1km upstream of
Sirvenos Lake '
4) The Tatula River; at approximately 0.5 km upstream from the
confluence with the Juodupe River.
) The Tatula River; at approximately 0.5km downstream from the
conftuence with the Juodupe River
6) The Juodupe River; at approximately 0.1 km upstream of the discharge
point from the existing STP.
)} The J uoddpe River, at approximately 0.lkm downstream of the
discharge point from the existing STP
The sampling and frequency were selected as follows:

2 daysfmonth {one cach for dry and rainy weather) x 2 months
} sample/day

‘Total == 4 samples/point

1-8



Note: For the Juodupe River, only one sample per month at the twe locations.

(c) Ground Water Quality
Sampling was carricd out from the folowing wells:
1) North side of Sirvenos Lake
2Y In the town arga
3) Southside of the town
4) Atapproximately 2 km southwest of town,
5} Atapproximately 5 km west of town
The sampling and frequency were selected as follows::
3 days/month
1 sample/day
Total = 3 samples/point

The following tables show sununaries of the survey, which are explained above.
(a) Quantity of Water Quality Survey (Table 2.22)
{b) Summary of Water Sampling Date (Table 2.23 )

2.3.2  Results of Water Quality Analysis

——
g

The survey resulis obtained are preseated in the following tables:
{a) S.T.PInfluent (Tables 2.24 to 227 )
(b} Dairy Fac.!dry EfMuent (Tables 2.28 (o 2.31 )
{c) Brewery Effluent (Tables 2.32 t0 2.35 )
(d} Rivers (Tables 236 to 2.42 )
(e) Groundwater {Tables 2.43 0 247 )
(f) Lake(Tables 2.48 and 2.49 )

A summary of the records was prepared as follows:

(&) S.T.P Influent {Table 2.50)

(b) Dairy Factory Effluent(Table 2.51)
(¢) Brewery Efftuent(Table 2.52}

{d) Rivers{Table 2.53)

(e) Groundwater {Table 2.54)

(Y Lake({Table2.55)

5 In addition to above, results of the water quality tests for the supernatant of raw scwage,
: which were taken and settled in 1 litter cylinder by the Study Team stafl at the STP, are shown in

Table 2.56. The test was carried out additionally for preliminary design of the STP.



24 EVALUATION OF WATER QUALITY FOR BIRZA1

An evaluation was made against the water quality standards as explained in Scction 1.3, =
Essential and representative parameters, for which standards are available, were selected for %J
cvaluation. In addition, mean values are used for comparisen with the standards. The maximum
and minimum values are not always reliable to use in evaluations, mainly due to an occasional
inaccuracy in sampling and testing.

‘The evaluation is to be carried out in the following manner:

(a} Comparison of the existing records with the standards,
(b) Comparison of the JICA survey results with the standards{and/or the existing
records), and

(c) General evaluation based on the comparison.

(1) Birzai Sewage Treatment Plant
The evaluation was made using the “Waste Water Pollution Standards (LAND 10-96)” as
discussed in Section 1.3,
(a) Comparison of the existing records with the standards

Summary of the exislin'g records (STP, Birzai)

Unit: mg/l
Item Inflow Outflow -Standard
{Mecan) (Mean) (Cutflow) q
~ BOD, 509.8 194.0 15
SS 239.8 61.7 30
T-N 43.9 324 20
T-P 5.0 1.9 15

Note: The values in italic and bold exceed the standard.

{b) Comparison of the CA survey results with the existing records

Summary of JICA survey records {STP, Birzai)

: Unit: mg/l
Items Inflow (Mean)
BOD, 255.6
SS 216.5
T-N 29.5
T-P 6.1

‘Note: The JICA survey was carried out at the STP only of the influent,

(¢) General Evaluation
As scen in the tables above, it is apparent that the exisling STP can nol reduce the
pollutants to the required standards. The concentrations of all major parameters shown are ‘

higher than the standards; approximately 1.5 times for T-P, approximately 2 times for §$
and T-N, and approximately 13 times for BOD7.
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Although the JICA survey does not include testing the effluent from the STP, the test

results of inflow are almost at the same level as those monitored by the MOE. Only the

mean concentration of BOD, is nearly a half that monitored by the MOE, The test results

vary semarkably depending on the conditions at the time of sampling. Accordingly, it

would be reasonable that the results of the MOE’s monitoring with relatively long-term

records are used for the basic parameters in design of the STP.

(2) Factories

The evaluation was to be made using the “Waste Water Pollution Standards (LAND 10-96)”

as discussed in Section 1.3,

(a) Comparison of the existing records with the standards

Summary of Existing records
{EfTtuent to the sewerage system from Factorics, Birzai)

~ Unit: mp/i L
Item Brewery | Canned Diary Standard Standard
Food (Lithuania) (Japan)
BOD;, 715 231 702 - 600 |
SS 251 83 163 - 600
(b) Comparison of the JICA survey results with the standards
Summary of JICA survey records
(Effluent to the sewerage system from Factories , Birzati)
unit: mg/l
Brewery Diary Standard, Standard
{Lithuania) (Japan)
BOD, 2,918 989 - 600
CoD 8,712 2380 - -
COD/BOD 2.98 2.40 <2.5 -
pH 5.9 8.5 6.5-%.0" 50-90
SS 821 394 - 600
(c) General Evaluation

As the data from the Water Company is limited in number and the concentrations are

less than those of the JICA surveys. The evaluation was made on the basis of the

resulls of the JICA survey,

The Lithuvanian standards are only available for the ratio of COD/BOD and pll.
Effluent from the brewery exceeds the limit of the standards for both the COD/BOD

ratio and pH. Effluent from the dairy factory is within the limit based on evaluaiidn of

the mean concentration.



The efiluent concentration from the dairy factory is comparatively less than that from
the brewery. It is however noted that cffluent flow is remarkably high from the dairy
factory. The annual efftuent volume is approximately 100,000 m’ from the dairy
factory compared to approximately 27,000 m® from the brewery. Therefore, the total
volume of pollutants is higher from the dairy factory.

(3) River

The evaluation was made using the “ River Water Quality Standards” currently applied and

the “River Water Classification” as presented in Section 1.3.

(a) Comparison of the existing records with the standards

Summary of Existing records (River, Birzai)

unit: mg/
Item Tatula Tatula Tatula Standard
B 1.8 km 17.5 km 18.8 kin
DO 7.3 57 224 >6
BOD, 253 17.20 4.70 23
NH;-N 3.02 6.92 0.83 0.39
______ NO,;-N 0.19 17.03 0.02 0.02
TN 3.46 8.29 - 417 20
PQ,-P 140 279 0.19 0.08
T-P 0.34 1.69 ¢.20 0.2
River Water Index Clean Very Slightly -
(BOD range) contaminated Contaminated
Note: Values in italic and bold exceed the standard,
(b} Comparison of the JICA survey results with the standards
Summary of HCA survey records (River, Birzai)
i : Unit: mg/l
liem Roveja | Apascia | Agluona r{i;;!a ll)‘?,t\ﬁ: Ju%d;pe th:wuﬁ ¢ g;?g; ‘
DO 638 6.9 4.93 6.93 5.62 7.39 1.08 >6
BOD, 1.84 315 2.21 2.07 4.22 0.62 8.50 2.3
NN 2.05 0.58 0.46 0.33 8.93 0.16 26 0.39
NG,-N 0.008 0.022 0.65 0.015 0.83 0.01 0.01 0.02
T-N 3.8 2.55 3.78 613 5.44 9.4 36,2 2.0
POP | 0.02 0.03 0.02 0.03 0.22 005| 029 0.08
- | 0076 0.09| 0098 0.I15 0.31 0.06 2.4 0.2
River Very Clean Very Very | Slightly | Very | Medium -
Waler clean clean clean Conta- clean | contami
Index minated nated
{BOD)

Note: Values in italic and bold exceed the standard.
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(¢} General Evaluation

The existing records of the MOL for the Tatula River only show the following:

1) The stretch upstream (18.8 km) of the confluence with the Juodupe River is
slightly polluted and the vatues of BOD, NH-N, T-N, PO;-P and T-P exceed the
allowable slandards. The pollution possibly comes from the towns and villages
tocated upstream,

2)  The downstream streteh (17.5 km} after the conflucace with the Juodupe River is
very polluted and all parameters exceed the limits. The change in water quality
caused by contamination is very clear,

3} Inthe further downstream steeteh (1.8 km), near the confluence to the Musa River,
the river is still polluted and the values of BOD, NH-N, NO,-N, T-N, PO,-P and
T-P still exceed the limits. The contamination level, however, is remarkably
improved due to the natural dilution especially from additional flow from the
tributaries along the way and is classified as a “clean” river..

The JICA survey results show the following:

1} The Roveja River is not poliuted while only the T-N exceeds the allowable linits.

2) The Apascia and Agluona Rivers are classified as clean rivers, however the values
of BOD, NH-N, NO,-N and T-N exceed the limit in the Apascia River and the
values of DO, NHy-N, NO;-N and T-N exceed the limits in the Agluona River.

3} In the Tatula River, the downstream stretch of the conftuence with the Juodupe
River is polluted and all the parameters exceed the limits. The vpstream streteh is
still clean and only the parameter of T-N exceeds the limit.

4) In the Juodupe River, the change of contamination is more apparent. The
downstream streich from the discharge point of cfllzent is polluted and all the
parameters, except NO,-N, exceed the standards. It is probable that the actual NO,-
N is also over the limit as the sampling in the Juodupe River was carried out only

once. In the upstream stretch, only T-N exceeds the limit.

{4) Groundwater
The evaluation was made on the basis of the draft standards for drinking water presented in
Section 1.3. Groundwater is the source of drinking water. Only iron removal is provided for

water supply.

{a) Comparison of the existing records with the standards
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Summary of Existing records (Groundwater, Birzai)

) Unit: mg/l
B ftem Range of the tfit.fﬁmls “Exeellient S(l;:;;fiaril Salis-Tactory
NH + B 0---2.985 05 1.6 29
L Ch 49723017 B2 100 250
- sot 51--- ,283.85 150 1 250 | 450
- NOy 0--- 15983 50
NO, | 0--- 136 0.1
Note: Values with italic and bold exceed the (Satisfactory level) standard
{b) Comparison of the JICA survey results with the standards
Summary of JICA survey records (Groundwater, Birzai)
e ' : Unit: mg/
Gw! GW?2 GW3 Gw4 GW5 Standard
Exce- Good Satis-
R : : Hent : factory
NHt 041 | 1.4 047 0.16 0.17 0.5 10 20
Cl- 398 13.62 29.76 34.23 7193 25 160 250
pH 7.9 795 8.01 7.74 792 177082 | 659.0 | 60-9.0
NOy 0.53 015 |- 093 1.09 17.1 50
NOy 0.001 0.003 | 0.00 0.011 0.013 0.1

(¢) General Evaluation

Groundwater is used for drinking water and has three allowable limit classes.

According to the records from the Geological Survey (MOE), some cases show the

values of NH,*, NO; and SO exceeding the specified limits. There are three cases for

NH.+, two cases for NO; and 10 cases for S04% among the 16 cases in total.

In the JICA survey, all the test results are within the timit of allowable standards.

In case of NHyt, four locations are classified as excellent while one location is

satisfactory. 1In case of CI, one location is excellent; and four localions are good. For

pH, all the locations are within the excellent level.

Water quality of the groundwater varies remarkably during the year as well as by

location, Long-term records by the Geological Survey has indicated that the groundwater

in the area is not always safe for drinking.

(5) Lake

An evaluation was made on the basis of the standards currently applied for river water

{shown in Section 1.3), as no separate standards are set for lake water.



(a) Comparison of the existing records with the standards

As seen from Table 2.18, it is difficult to show the mean results.

The results are shown as follows:

Summary of Existing records (the Sirvenos Lake, Birzai)

Unit: Coli-index number

Monitoring Frequency of the cases
Frequency Maximum {Coliform) exceeding the limit
Year I R (LX) N
Central Near
L Beach Youth Park o
1993 14 13,000 260,000 2 3
1994 11 20,000 324,000 2
1995 10 > 2400 > 2400 - -
1996 1 > 2400 2400 | - -
1997 o > 2400 1,600 - -
1998 (Mid. Aug) 9 > 2400 > 2400 - -

Note: Frequency exceeding the limit is not clear since 1995 as the maximuin records
show only > 2400,

(b) Comparison of the JICA survey results with the standards

Summary of JICA survey records (the Sirvenos Lake, Birzai)

£) B Unit: mg/l
Item At LW AtLWw2 Standard Standard
Lithuania | Japan (Class A)

DO 6.61 5.02 > 6.0 75
BOD, 3.72 3.41 23 -

NH¢-N 0.47 0.47 0.39 -

NO,-N 0.04 0.03 0.02 -
TN 1.51 2.1 X 0.2

PO,-P 0.05 0.01 0.08 -
T-P 0.12 0.07 0.2 0.01

Total coliform 4 449 430,400 : 1,000
(MPN./100mt) : ’ ’ B

Note: Vatues in italic and bold exceed the Lithuanian standard.

(¢) General Evaluation

The records from the MOH are as follows:

1) Coliform index varies depending upon the time the sampling is conducted.

2) The lake water is generally within the allowable level in regard to the coliform

parameter although high index values occur occasionally.

The results of the JICA survey show the following matters:
{ @ 1) At the location of LW, the values of BOD, NH&N , NO,-N and Total-coliferm

exceed the allowable limit.
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2) At the location of 1LW2, the values of DO, BOD, NH;-N, NO,-N, T-N and Total-

coliform exceed the limit of the standards.

3} Although the levels arc not yet high (except for total coliform), the lake has signs
of polution.

Note: The resulis of total coliform seems too high. 1t is not clear whether the results happened due

to the sampling method or the test analysis. [t would be reasonable that the records from the

MO with tong-term sampling are more reliable for the evaluation of total coliform.
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3 RECOMMENDATION FOR IMPROVING WATER ENVIRONMENT

Water quality in the rivers receiving efftuent from the existing treatment plant will be
improved after completion of the new sewage treatment plants.  The concentration of the cffiuent
from the new treatment plant will be better than the allowable limits required in the “Waste Water
Pollution Standards (LAND 10-96)". Some suggestions and recommendations, which are not
described in the main report, are preseated herein to ascertain the improvement as follows:

{1) Reduction of Pollutants at the Pollution Sources

The types of poilution sources in the future will be basically the same as the present sources,

although some changes will occur because of human and cconomic activities. The potential

pollution sources are gencrally categorized as follows:

(a) Residential houses
‘The BOD level of sewage from residences is high when people use many kinds of high BOD
consumables such as cooking oils, fat meats, and washing detergent.  Although the
population may not increase in the town, the concentration of pollutants in the ¢fMluent from
individual house may sometime increase according to the improvement of living standards,
{b) Factorics
The concentrations of BOD, COD, total solids, SS, dissolved solids, P, and N are generally
kigh in the wastewater from factories. Toxic substances are occasionally discharged.
(c) Commercial/public facilitics
Commercial wastes from offices, stores/shops, hospilals, hotels, markets, etc occasionally
cause high concentration of water pollutants. In addition, toxic substances are occasionally
included in the discharge from hospitais, clinics, petrol stations and a research center, if not
properly controlled.
{d) Live-stock farm waste
The concentrations of BOD, COD, §S, P and N from pigs, cows, harses, chickens, etc. are
generally high, although the number of live stock breeding farms are not high in, and around,
the project areas.
(e) Agricu[ture aclivities
Farms generally use many kinds of agricultural chemicals such as fertilizers, weed killer and
peslicides. (Herbicides, insecticides, etc.), which gencrally contain toxic chemicals.
Although it is understood that the use of these chemicals has decreased over the years due to
strict regulation and control of their use.
() Others

- Forest (decaying debris from the forgst/trees contain many substances such as P, K,

Ca, Mg, Na, Cl, and N)
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- Atmospheric fallout and rain (Fallout contains various kinds of substances such as
acid chemicals, pesticides, heavy mictals and radioactive substances.)
- Construclion waste
- Landfills and trash dumps
- Liquid waste ponds
- Road surlace dust (from traflic)
Among the above, attention should be paid primarily to the discharges from industry
(factories) and commercial/public facilities, The following is Suggested:
(a) Regular monitoring of watcr qualily from potential pollution sources.
(b) Aninventory survey of pollution sources
(<) Guidance for pollution sources to reduce the contaminants
(d) Assisting in construction of pre-treatment facilities for the major industries
{c) Prompily determining penalties and collecting fines when discharges exceed the
allowable standards.
As seen from the test results, the wastewater concentrations discharged from the factories to
the sewerage system exceed the standards. The high biological concentration of these

discharges coming into the STF is one of the major probleins.

(2) Treatment at Pollutant Sources without connecting to the Sewage System

‘there are some arcas, in which industries, other facilities and houses will remain without a
connection to the sewerage system after the complétion of the i)'roje(:t" It would be a ségniﬁcant
cost to connect them (o the network or take counter-measures 1o correct these situations, Water
quality improvement should be considered on the same level for the whole town area. A
comprehensive study will be required to identify and remedy these conditions. For example, the

existing sludge/liquid waste ponds located outside of Birzai town should be eliminated as early as

possible.
(3) Monitoring of Water Quality
To assure the positive effects of the project, it is essential to continue regular monitoring of water

quality, as follows:

{(a) Daily monitoring
At STP (See the main report.)

(b) Pericdical/Monthly monitoring
At STP (See the main report.)
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hem: (More parameters in addition to the currently tested ones, depending on the

characteristics of the sources)

Al Rivers (At up-and-downsircam locations from the effluent discharge points in the
Juodupe River for Birzai as well as in the Bartuva River for Skuodas)
Item: (The same items currently used by the MOE, but additional parameters be

required and a review is suggested)

Note: Monitoring at the Tatula River should be continued by the MOE. The locations

for the Bartuva River can be adjusted to those used in the MOE monitoring.

(4} Monitoring of Fishes in the Rivers
It is recommended that the number and variety of fish in the rivers receiving effluent from the
sewage treatment plants be monitored. For example, clear evidence of improvement is certain if

the number of crayfish increases after the new STP starts operation.
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Table 1.1 {1/4)

Effuent Standards in Lithuania

{ Discharged into surface water reservoir )

Permissible rate B
Pollutants {tem Mean Maxinmum
mg/| mg/|
BOD7?
< 5m’/d 30 50
5m°/d < and < 5000people 25 40
5,000 - 10,000 people 20 30
10,000 people < 15 25
COoD _
< 10,000 people 100 150
10,000 people < 15 120
Total P
10,000 people < 1.5 25
Total N
10,000 - 100,000 people 20 35
100,000 people < 15 25
88 :
< 100,000 people 30 45
100 000 people 25 as
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Teble 1.3 (2/4)

Effluent Stendards in tithuania

{ Discharged into surface water reserveir 2/2)

Permissible rate Remarks
Pollutants Hem
mg/l
Biogenic ltem
Nitrites-N 1 Average
Ammenium-N 5 Average
Non-organic item
Cd 0.04 Maximum
Cr 0.5] Maximum
Cr {6+) 0.1 Maximum
Cu 0.1 Maximum
Hg 0.002 Maximum
Ni (.2 Maximum
Pb A Maximum
Mn 1 Maximum
{(Tin) | 1 Maximum
V (Vanadium) 2 Maximum
In 0.3 Maximum
Al 05 Maximim
Cyanides 041 Maximum
Active Chlorine 0.61 Maximum
Chlorides 500 Maximum
Fluorides - 8 Maximum
Sulphides 0.5 Maximum
Sulphates 300 Maximum
[ As (Arsenic) 005 Maximum
Organic item {Detergents)
Anionic 1.5 Maximum
Non-ionic 2 Maximum
Oil products 1 Maximum
Phenols 0.2 Maximum
Fats 1 Maximum
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Table 1.1(3/4) Effluent Standard in Lithuania
( Discharged into Sewerage System 1/1 )

Permissible rate Remarks
Pollutants Item
mg/|
General item
CcOD/BOD? <25
PH 65-9
Non-organic item
Cd 0.4 Maximum
Cr 1 Maximum
Cr (6+) 0.2 Maximum
Cu 1 Maximum
Hg 0.01 Maximum
- Ni 05 Maximum
Fb 0.6 Maximum
Mn 10 Maximum
{Tin) 2 Maximum
V {Vanadium)
In 1 Maximum
Al
Cyanides 05 Maximum
Active Chlorine 0.6 Maximum
Ghlorides
Fluorides 10 Maximum
Sulphides 2 Maximum
Sulphates
As (Arsenic) Q.4 Maximum
Organic item (Detergents)
Anionic 10 Maximum
Non-ionic 15 Maximum
Oil products 5 Maximum
Phencls 3 Maximum
fats
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Table 1.3 River Water Quality Standards In Lithuania

Maximum allowable concentrations (MAC) of matter in river water

Matter MAC
1 N 2 ]

Dissolved oxygen = 6 mpA
BOC, (Bicchemical oxygen consumption in 7 days) 2.3 mgOA
Ammoniz nitrogen ' 0.39 mgN1
Nilrites 0.02 mgNA
Basi¢ nitrogen 2 mgd
Phosphates 0.08 mgPA
Basic phosphorus 0.2 mg/l
Calcium 180 mgft '
Magnum 40 mg 8
Sodium : 120 mg/i
Potassium 50 mgh
Sulphates 100 mpil
Chlorides 300 mg
Iron .1 9.1 mgA
Coppet 1+background value pig/l
Zinc 10 g/ '
Lead 100 ug/l
Manganese 0.01 mg/1
Chrome Sugh
Cadmium 5ug1
Nickel ' 10 pgi
il products - | 0.05 mg/t
Anionic detergents 0.1 mg/l
Phenols 0.601 mg/1
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Table 1.6 Effluent Standards to Sewege System (Japanese Srandards )

Common  |For
ltems Unit  |limit manufactur
Cadmium me/) 0.1
Cyanogen mg/| 1
©
o hosph
§ Organophosphorous me/| 1
L -§ Pb mg/| i
@ 12 .
o 3 Hexavalent chromium mg/l 05
g € Arsenic (As) .
2 8 S meg/| 0.5
g Total mercury mg/ 0.005
§ Alkyl mercury me/l 0
& PCB mg/| 0.003
3:3 Total chromium - mg/i 2
3 Cu mg/ 3
Zn mg/| 2
Phenols mg/i 5
Fe me/| 10
Mn mg/| i0
g Fluorine {F) mg/l 15
o 5 |BOD mg/| 600 300
£ & |[ss me/! 600 300
2 S
3 g Normal-hexane
f_,; extracts (Mineral oils) me/h 5
g Normal-hexane
E extracts (Fauna—flora
é fats & oils) mg/| 30
- PH 50-90 571-87
.§ Temperature ‘C 45 40
lodine () consumption me/l 220

Note: The detailed classification and conditions are omitted in this table.
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Table 2.1 River Water Quality Records, Tatels River (1.8km from the mouth)
(iirzai)
(Year: 1931}

Item Unit | Jsn | Feb LMo | Apr | May | Juse] oty Avg | Sept | Oct | Wov. | Dec. '::f; Ming | Max | Mean
Vetosity n's &4 058] 028] 085 0.42) 0.16] 0.13] 0.63] 0.2 0.12] 0.21] 06 12 0.0% 0.65 (K}
Discharpe cum’s | 501 393] 2.43] s564] 281 1.02] 0.79] 041] 0357, 051] 12| 5865 12 0.41 $56] 23513)

T Temperature C 6 2 6] s o a7 8] 5] T w) mf s] 5] 12 2 25] 103
- od Scent | Bcent ] Scent | Scent] Scent |Scent] Seent|Scent] Scent [Scent] Scent] Sceal ]
s i less | foss | loss | Yess ) Jess | fess [ less] less | Ress | Resa | Tuss | less L ]
Transparancy cm 201 20 19] 20 0) 0] 20] 20 W] W] 20 12 19 20 1%
Colour . vello ) Yello | Yella] Yello [Yellowis] Yello] Yello] Yello]Yellow] Yeblo] Yellof Yello
i wish | wish | wish | wish b wish D wish b wish] ish | wish | wich | wish
Suspeded solid mgl ' 177

[kl - gl 8 4] 6 14 7 1 10 ] 5 8 s 12 4 14 73

O, mpl 82] 83] B3] &8 8.7] 89| 84| &4 B82] B4| 82f 84] 12 3.2 85 848

O % 64| 79} 52 98 98y 23 93] 37 64| 28] el 74| 12| 37 9.8 1.5

BODy mpCd | 314 s3] 4r| sag]  sS]. 101] 103] 45.2] 68.1] 68.2{ 5941 579] 12 417] 1032F 684

BODy mgQy1 231 12 38| 14 34 15 2] Ay -vel 23 L 23 12 12 38 23
COD, Cr mgly1
COD, Mn ma0y1 -

NH-N mg1 12.000{12.0007 7.600 11.000] 11.000]9.00012.700]6.000] 8.00014.20016.000]17.000 12 400 12000 8400

KON mgd | 08 006] 02] 025] 062] 1.2 052 04] 2t 055] Osf M) Q06] 210) 0%
NOy-N maN1 | 003] 004] 007] 003 0.03] 0.09] 0.02] 0.62] 0.07] 0.67) 0.12{ 005) 1I2 0020 0121 0.056
Tnorgandc N mgNi | 4.400] 3.600] 3.600] 4.800] 3.000|1.000]2.600}0.206] 2.000{0.906}2.20014200] 12| 0.200 5.600] 28N

N tetal mgl $.25].3.7 587 3.08] 367 229 074 247] 3.67] 3.27) 485] 11 0.74] 587 366

PO mgPA 6] 83| 81 43] 251 32] 18] 32) 16] 45| 65] 12 1.3 8.3 4.9

P tota) mgl 0.15] ©.08] 0.15] 0.06 0.14] 0.34] 0.2] 6.36 04] 033] 03] 0.13] 12 0.06 04 0.225

Ca mgl 02] o] o8| o09] o0.14] 0.36] 0.31] 0.42] 0.8] 0.52] 0.42] 016} 12 0.03 0.8] 0.308

Mg mgl- . j i

- Na mg 41.0 44.0 40.0 3] 4001 440] 416

K mgl 140 140 40 3 14.0 14.9 140

$i mgl kR 4.1 2 32 4.1 16
HCO, mg

SO, mgl C

Cl . mgl 735 1. 1 725 325 725

Mineralization mgl 5208 490 Mot 380] 8o[|4.61410}530] 51.0]380 400 ]320 120 320] 70| 453

Tolal hardness mgelovl 150 9.5 14 3 14 15 10.6/

‘Fe mgl 0.10 0.9 2 0.10 0.20 0.15

Mn mg/l 0.030 2.030 2] o003 o0o030] 0030

Cu micro g/l 10.03 4.96 F] 495] 10.03] .49

Zn micre g 11.72 5.32 2 5121 11.72] 842

Ct micro g/l 8.04 2.02 2| 2oz 804 503

Ni miceo g1 0.71 1.99 2 0.71 .99 1.35

Pb micro gl 040 230 2] 040] 230 135

Cd micro gl 0.03 0.42 2 003 042] 02
Detergent mgA
Oi! prod. gl

alfz HCH micro gl 0.000 [.0GO 2] 006007 0.000] 0.000

beta HCH micio gl 0.000 D000 2] 0000 0.000] 0.000

gama HCH micro g 0.000 P.6GO 2] 0.000{ 0.000] C.000

- DDE micro g1 0.000 P 000 2] 0.000{ 0.000] €.000

DDT micro gl 0.000 P.0GO 2| o008 0000] 0.000

PCHB mizro g )

Xitolal coll 160000 1] 105000] 1600GO] 100000
Kl fresh celd <10000 1] 10000] §0G00] 10000
E col'ml 1 { i 1 1
HP col'ml 26000 | 96060) 966001 96000
HM col'm] 600 1 600 600 600
3,4-dicklor benzaine mgl -
penta chlor fenol mg/l
2-chlor fenol mg/l
2,4-dichlor fenol mg/l
2,4,6 trichklor fenol mgl
2,3-dimetil fenel mg'l
31,4-dimetil fenol mg’l
4-chior 3-metil fenol myl
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Tablc 2.4

River Water Quahity Reccads, Tatula Rives (b 8kra from the mouth)

{Birszi}
{Year: 1995)
1301
Ttern Urit Jan | Feb § Mar | Apro ¢ Mey | June | July B oAug | Sept | Oct | Nov. | Des Juenc] Mini Max | Mean
~ Nelooity m's 080 081 ] 066f 062] 036] OiR] 013 010y 008| 030)] O015)] 01%) 12 008 Gl 036
Dischage cum's 13.390 | 10600 |5430 |3.200 |2.020 | 3.140 |0640 0430 | 0396 { 1.050 ] 0.600 Jo.650 ) 12 0,320 | 16.500 252
| T Terportue e 3 9 6 B ] 15] 1% 2 17} 12 6 4] 12 4 n 191
Seent ] Scent | Scent | Scent | Seent ] Scent §Scentl] Scent | Scenk | Scent | Scent § Scent
Ocdoor -
Kess | less [ less | less | fesy | less | ess Jess less | less | Tess | less
Transparamy | __tm W ] W 2] 2 2 19 1§ 0 18] 2 12 8 20 1§
Colour ) Yello ] Yellows ‘_hlio Yello | Yello | Yellot] Yelia| Yello J¥ellowi] Yeliow] Yellow] Yello . '
wish sh wish | wish | wish | ish | wish ] wish sh ish ish_| wish
Suspeded solid mal &0 3.0 501 MO 10 6O0f. 60 40 H0] 130) 190] 90} 12 40 300 127
I - 170 70| 820 810] 820| 800} 810 1EX| BOO] 13pY TR FOOF M2 2,50 820 150
0, myl 75 8] 101 $4] S8} 48] 38 AT 3¢}) ‘41 561 441 12 38| - 109 £.0
(&Y % 37 46| BL1] 2| 455F 419] 404 42 406 381 Hel 135) 12 335 Bi.1 524
BOD, mp0y1l 20 30]- 28 [E] X 15 1.7 26 22 31 32 23y 12 13 32 13
BOD, e X : )
COD, Ct mglA |31 s2] 28] ] | 4 & D I 14| 22 “
CCD, Mn w100 0] 120F 1203:160] 1¢| 140 10.0 50 30| 10e] 50 N 50 20.0 110
NH,-N L] 150 0950 075} 0.10] 200f : ¢.40] 040 Hod] o40] 180] 125t 1 010 1100 1.86
Ny -N meNA 10050] 0.050 0018 §0.025 10033 ] 019040220 0032] 00501 00451 002510030 12 0018 Q2xy] -
KON mgNA ] T20] 300) 060) 440 090] 1501 150 085) 1851 130§ 1.35% 1950 12]- 0&)] 70 200
Inotganic N g J8.750 ] 4000 11 368 [4525 12933 2000 2 120 OFF2 |12O0O J Y45 [ 3175 f3230) 12 08821 12900 3977
[~ N total o 42 37 ] I 4 12f . 43 37
PO, P P (381 0190 {0.040 10040 0160 | 0150 |0 260 02601 03|00 |osnd o] 12 o0 § 06| o8
P total mp 0210 0180 0.300 . 0950 | 0.64) [0 380 & 0180 ] 0960t 0445
Ca mgl $10 100.0 4510 3 920 ] 4510 2163
Mg mgl - 360 230 3180 3 210] 380 313
Na gl 35.0 9.0 10.0 130 "4 100 350 232
X mgl 120 80 33 82 4 33 120 73
Si mgl 55 6.0 6.0 35 4 35 6.5 55
HCO, mgl ' 3t 262 259 3 262 37 289
50, mg 154 127 108 3 wel el
i mzl 310 2i0] 350])] 350] 260 3504 330 4701 3530 450] 400 380 12 210 530 366
Sineralization g 6620 57127 5650 3 5701 9650 7332
Tolal hardness mgehrd 7.0 (X 69 2710 3 5.9 110 123
Fe mal 097 037 0.42 0.52 4 037 0.97 057
Ma gl 0458 2174 ‘0154 0.106 4 0058] 0114 0123
Cy micta g 3.82 3122 310 3 4 3N 380 34
Za thicto g% 793 329 9.64 439 4 323 951 631
Cr ricro gl 591 0.45 492 4 26 4 0.45 593 189
Ni micio gl 184 j 55 2563 215 - 4 1.56 2463 204
" micro g 040 0.50 01 045 4 G40 D.70 653
C4 micra gl 092 0463 0.05 pXi) 4 0.02 Q07 0.04
Dslegont mp1 -
Ol prod gl ‘ -
abfa HCH ricro gl 0000 O.000 2 0000] Qo0 0000
Leta FICH micia gl 0000 0.000 2 0003]  0000] 0000
gama HCH micre gl 0.000 0.000 ] 0000} 0O00] 000
DDE micro g 0.000 0.000 -2 0003] 000§ 0000
DT ereiro gl Q00 0.000 .2 0000] 000 0.000
FCHB mniceo gl
| Kl totad coll 300000 1§ 10000067 1000000] 1000000
Kl fresh coll <10000 1 EB000]  10000] 10000
E col'ml <1 1 } ] )
ir col'ml 3300 1 310001 310000 31000
HM col'ml 9300 1 S400 9400 400
| 2 4-dichlor bevzaine gl
penta chior fenol mlt
2-chlex fenol mpld
2.4-dichlac ferol g
2,4,6 trichlog fonot el
| 2.3-dimetil ferol ml
3.4-qmet! fenod mgl
$chloe 3-metal fenol mgl
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Table 2.6 Rever Water Quality Records, Turala River {1 Kb from the maouth)
(Biraan)
(Year: 1996}
Tee Unt ] Xan § Feb | Mar | ape | May | fure | Rty | Avg | Sept | Ot [ Now. | Dec I: ‘:;“ Mini | Max | Mean
ety w1 0i1| o1 021]_ 03] 041 3| ozl ot[ ogi o3[ owHf o3¢ 13| 0¥ 94 615
Dischage cam’s 0343021010220 1050 2850 | 1000 O30 [0.490 D320 JO35Q (O30 08201 1210210 [2850 {042
T Temperstue | € 20| ao] 4of eo) 150 120] 170} 190f 100] 70 sol 10l vi| 4qof 158] o5
Scent | Scent | Scent | Scens | Scent | Sezat | Seent] | Scent | Scent | Scent | Scent | Seert
Odour B Jess _1;_.1 dess | dess | ess | fess ] ess D Peas | less Jfess | dess | less |} | _
| Transpasancy PN ] DD BT I E DO ) ) T B! ) DT D T MY T Y
) Yelta | Yello | Yello | Yello] Yello | Yello {Yellow| Yello] Yello [ Yello Vellow] Yellow
et b Lowish fwih i Jwish Jwist Lwish | i fwich Lwih bwisn ] i d o b | f b
" Suspeded sotid wet b a0l teo) 30 190] 5ol 2se] se| nel 4o] ol 64| sof 1z] 30| 26l 103
, it - ) 160| 730) 730 150] seo| 780f 750 780} 50| 810 w0 el 1z | 70| 20| 7
T o et |32 43| 7al o] o3l 8ol 34] si|iez| s3) s3] 1v| 34f 102] 89
Y I ) 27| s3] 7| weos] 832] 3so] 4s2] s40] sxa] exz] v 32aieoe] e
— Y 2
BOD, mgOA | 36 331 17| 140l t8| an| ve| 307 32} 3| is| isf t2| 15y 1a0[ 33
- CoD.Cr Tg0A | 60| 240] 160| 50| 430( 230 30] 950] 0] 530| o] wso] 12] ise| 550) 410
COD, Mn e A | 70| 50) 7o) 18] 150] 160} 150} 1401 96| 98] e 70] 12| s8] i60] 104
_ KH N A 0901 280] 050 410 058} E20F 098F 0231 115] 047} 150] 0507 12 0231 410) §24
NO-N mghA {0060 0.020] 0.013] 0.064] G044 0093) 0.038] 0.010f 0.200] 0030] 0014] 0.014] 12 | 0.010{ 6200| 0055
NO,N apt | 20| 1so] ox0] 195] 298] cso| 24] aed) o] vas) eso| 240 12} 0eo] 200] 149
[ Trorgmic N | _meri1 | 3266] 2.320] 1313] 5.%4] 3.504] Teos] a4if)oan] 2050 1710} w4l 2913 [ 0w sai4] 2788
Nt 1 mel 49 g i1 18 oA o so] 27
POF mep]_ |06 [6680 [00% [0520 |0.080 {0200 [ o080 fo.160 {0443 |roso [ o3e | aose | 12 jonsa |1 osa Jo33y
___ Pl gl |08 (6720 010 0200 1.163 L. slonofriso jases
“Ca mad E) (X 400 430 11200 [1000 | 2352
Mg ol 740 150 - 21490 150 1 G Y
B Na wl 150 53 1648 3] sshoaz]ary
K g 4) X 161 Al sl ss
Si mp 40 220 L. 29 10 | 4] .16 40] 23
o HOgy ] el 284 262 4 2440 | a| 241] 23] 259
30, mg ] 6 by wl S DT
[} mpl 30| 570 3103561 d30] 30 380] 630112001500 630 210 12] 2141400 ] <08
Mierahzation my1 555.1 8109 489 315851 18489 j 1116
| Total hardness mpckv) . 82 220 14 3| 82 220] 028
Fe mgl 047 033 0.10 00 "1 ew0] 030 ] 616
Mn myl 015 Q.02 - Q02 31062) 015 0.06
Cu miere g 142 25 165 3] 1A 253) 185
Zn |miaopd 1230 an 635 — | 3l izm|ion
[ rmicro gl 24 1065 068 3 oes|iees| £%2
Ny micopl 144 169 121 I 203162 L4
" micreg) 0.1 s 190 | 3ftem|1%0]14s
4 micro gl 465 017 .20 3loos] 020) Gl
Detergent mgl e R DRUUU S R W R
Oil peod. o'l
AfaHCH wicro gt 0,065 oo 2 [0000 [o000 [ 0000
bela HOH - [microgt Qo) 10000 21000010000 [0.000
gama HCH miced gl 0.000 4000 Z 10000 {0000 [S.000
DDE micogl] | 0.009 0.000 2 0000 Jo000 | 6009
DOT waro gl 0000 0,000 2 |0.000 | 0.050 | ¢ 000
_ FCiB micro gl 0.000 0000 2 ]0.000 | 0.600 }0.000
Kol coll 40000 50000 <1000 3 |~ 1000] 50000 3313}
K1 fresh coll <3000 30000 <1000 |31 1000( 30000] 13656
E col/m] 19, <1 <1 3 1 1
. _HP col'ml BO00 14000 1 4000 3 | B6QO[ 140001 12200
B <ol 10 ol 10 EY I M S
3 A-dichlor bengaine | mpdd o
penita chlor fenol ma1 Lo
2-ehled fenel mal . i
2,4<dichlor fenol gl I U B I R
2.4.6 tichlor fenol mgl
2,3-dimct] fenod mgl o
3.4-¢umeti] fenel ol S R T P
4chior dmetif fenot | mglt __ i
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Tuble 2.6

River Water Gaality Becords, Tetuta River (1.83a from the mouth)

(Birzat)
(Year. 1597
Tiera Unit Jan | Feb. | Mar. [ Apr. | May | June | July | Aug. | Sepr. | Ot Nov. | D }::g] Mink. 1 Mac { Mean
TNty s | 012 OAI[ G4t - D.8f 0.61] 0451 03] 013 22| 0.45] 045] 11| 0a2[ 0.8 .33
Discharge _cum’y 0.38] 053] 4.13] &3] 365 21'76 1.52] 0.43) 055 041 1381} 252 12] 033 65| 2111
TTumpenswee | C | a0 6] 6o se| so|izofzzo| 1ec] is0] 120] 6] so0] 12} 40| 220] 166
- Scert{ Scent | Scent | Scent | Scent | Scent |Scentd] Scent | Seent | Scert | Scend | Scent
Odoor . .
less | tess | less | less | less | fess | ess | Jess | Bess | less | Jess | fesy
"""" Troreparancy | om 2] 0] 28] 20| z0) 20} 20 tef 15| 28] 20| 0] i 16| 20| 19
Coleur } Yello| Yetlo | Yello } Yella| Yello | Yello | Yello| Yello | Yeilo} Yello] Yello | Yello
' wish | wish | wish | wish | wish | wish | wish | wish | wish | wish | wish | wish :
_i _ Suspeded sokid mgl 720 S0 40| 60) sofJ2r0]| 70| 280l o] 60| 50| 80 12) 40| 280 95
PH - 76| 74% 27 g2 ] 81} 9] 79% 82) 30| 80 80)] 167 12] 24 &2) 1%
_ O, mg'l g4 87| 85) o2 85| 23] 72| 68] 701 631 73] 73] 12] 63) 92| %71
O, %a 630652 ca2] ol 66| 750 e30] 138] 44| 655 626 570 12]3570] 830 621
- BOD; msoi-‘ Lo [ ) . ! . :
| BoOD, meoA | 20| 28l 12| raf 20 zabuef s3f{ i3] we| 1s| 12] 12] 12} 53] 20
COn, O mg0, 1 | 150 oj1so] i6o] 3o no0]250) 3803200 2806|1804 1908 12]11.0] 330 230
COD, Mn mgOd [ noe ool b tsof1zofizo]| 210] 1307 120 80110} 12| 84 210 127
NH-N mgi1 06| 12] o5 o4l o8] 07| 04] 04] 06f 06 O04] O6) 12} Q4] 12| 06
NO-N ma1 | 0.044) 0.008]0018 | 0.016] 0.018] 0.022{ 0.063] ©.000] 0.000] 0.000| 0.016] 0.026] 12 |0.000, 0.065| 0.018
NO-N mgN‘l 06] 23] 551 55| a4af x4 035] 03] o04] o3| 85 62 12] 03] 89 12
Tnorganis N meNA | 1.244} 3.508] 5968} 5.916] 5216} 4.07211.215| 0.700] 3.000] 1.120] 9.316] $.770] 12 |0.700] 2.316] 3.837
| N total mgl 36| 67] 64| s3] 4] 16 1o 4] 12] 1201 250 N w0y 126] 4%
PO,-P mgP1 10120 [0.280 ]0.040 [8.060 [0.050 [0.180 P.050 | 0.050 [0.050 [0.060 [0.050 [0.045 ] 12 D013 10.280 [0.083
P iotal gl 0.370 [0.030 [0.070 [0.060 10.150 p.060 10.060 {0.069 [0.070 [0.060 10020 | 11 p.020 |0.370 [0.057
Ca mgl 312.0 . 1240 156.0 120.0 4 1200 [3120 [178.0
Mg gl 340 380 290 43.0 412901 840 485
Na mg1 194 9.2 14.0 13.0 4] 92] 194 ] 139
X mgl 6.4 19 5.6 9.2 4] 391 %2] 65
Si gl 7.0 20 4.0 5.0 4] 20] 70¢ 45
HCO, mg 1 235 pl 244 n 44 1] 21} 240
80, mp} 180 180 150 168 41 100] 8G) 149
Ct agl S10] 340 410 550 5350 340|340 340350 360|300 420] 1213001 610 410
Mineratization mgd 5708 591.1 S 5834 6612 4 P83.6 {870.8 |676.6
Total bardness mgeky1 170 23 10.0 9.5 4] 93] 170 114
Fe mgl 0.20 0.20 0.10 0.20 41010] 020 0.17
Mn myl 0,026 0.035 2 |0.029] 0.033] 0.032
Cu micro gl 0.93 1.07 210911 1.07] 1.00
Zn micto gl 394 5.63 21394] 565] 479
Cr miero 21 0.33 0.7 21027}% 0.33] 030
Ni micro 2% 0.24 041 2]021] 641 ] 031
Fb micro gl 0.42 0.40 21040 0421 0.41
[ micro g/l 0.08 0.05 2§005] 0083 0.06
____ Detergent mgl
Oil peod. gl 0.03 0.07 0.09 Q.08 4]007] 00| 0.08
atfa VICH miceo gl 0.000 0.000 2 D000 10.600 10.000
beta HICH micro g1 0.000 0.000 2 p.000 10.000 |0.000
gama HCH mizo gl 0.000 0000 2 000 16.000 [0.000
DDE micto gl 0.000 0.000 2 P.000 19.000 [0.000
BDT micro gl 0.000 0.000 2 000 10.000 {0.060
PCiB micro g'l 0.000 0.000 2 p.OO0 10.000 10.000
Kj total coll <100 4E+05 30000 3 | 1O EHDS[TELGS
_ Klfesh coll <1001 80000 30060 3] 1000] 80000 37000
' E col'ml <1 £0 1 3] 1] 60] 20
Hr col'eal 1900 40350 133040 3| 1500] 40350¢ 18516
AL cobml 17 8230 200 3 104 970 330
3.4 dichor bervaine | mpl 0.600 110.000 | 0:000 [ 0.600
penta chlor fenol mgl £.000 110.600 | 0.0 | 0.600
2-chler fenol mg1 0900 110000 | 0.900 | 0.000
2,4-dichlor fenol mg1 0.000 1:0.000 | 0.000 § 0.000
2,46 trichlor fenol mp1 0.000 110.000 | 0.000 | 6.000
2,2-dimeti] fenol mg]
3 4-dimeti] fenol mel 0.000 110000 { 6.000 | 0.000
4<chlor 3-meti} fenol | mgl 0.000 i
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Tabk 2.7 River Water Quality Recerds, Tatata River (173 km fiom the routh)
{Beltew Birzai, ot the left bank)
{Year: 15)
Term Uit | s | Beb M | ape | Moy | rone faoy | A | set | 0w | Nov | Des *::;“
Velocity [3% ] 035] 055 025] 08 o0 0.5 012 0.0} Q1] o3 {42 0358 12
Dischwge coms (380003160 | 150|370} 1) 06w [o550] e KRS IRE
T Temparanes C 60} 20] 60| ®o| tae| i7g(iso] 250 sol 12
Odour . Scent Wedk Scent | Scent| Seeat Sce‘r\t Scent chnt Seeat
7 B tess Tess | Bens | fess | fess | Yess | less i s less
_Toanpuancy o 2 2 Y] R 1] 2] = 20) 18] 18] _q| igf 01 8] __ 18 16
et T [[ello | Yello [Cotou| Yetlo | Yetlous| Yellow] Yetlo [Catowme] Yetiow| Yeliew] Yelf | Yellan N
wish | wish | ness | wish |~ sh ish | with 58 ish ih | with | ish 3
Suspeded solid mgl - 1 1 T
[xi] - 640 10| 100] 60 140] WO 140 o] 100 3o 50 n2¢ 12 3¢ 140 2.0
. Oy mgA 81 3 84| 87 8.7 §1)] 81 84 3 83 &1 L] L 8.1 g7 84
O % 5.6 1.7 201 09 113 68| 1.9 s 19 51 10 70 12 19 113 58
BODy A | B9 s564 161} 91| 1002 w7l 193 4t 193] 4544 AT 547 12 HA 1002 514
BODy - mglni 36 14] PO i9 65 40 48 114 46 42 47 23 12 14 2.0 6.7
COD, Cr mg0/
COD, Mn ey
NHN mghil 140] 1301 106§ 140 1.0] 160] 160 130] 140 741 90 59 1 50 6.0 13
NOy-N mgNA 210 vadjlaoo] 135 220] 300] 130 10007 31.00] 870) 490] 120 1 P20 1200 4.90
NOy-N w1 £0.040 |0.080 | 0040 JO0SD | ©.075 | 0.020 : 0.090 0100 |0.045 | 0.050 101 0020 0.100] 0.05¢
Inonzanic N mgNt | 380 ) 630 5.40 2501 603070 9.20 0251 1% ] 430 10 0 580 266
C Mol mgl 1594} 18030 G001 4735 ) 3200 10 290 9.050 | 5845 | 6050 3] 3210 10290 6111
POP mgPl &1 92t 130] &5 60 5] 26 130) 120 92 80 55 12 26 13.0 3
Plotal mal [0.020 [0.120 ]1.750 [0130 | Q450 | 1100 JL100 P00 | 4200 {1400 051D ] 0130 12] 0120 4 20 1061
Ca mgd  [0.182 [0.200 [1.500 [O.180 | 4510 ] 114D 11142 1900 | 4500 | 1600 |¢630 1 0150 12] G150 4 500 1.169
Mg gl | - ]
X3 g ] :
K mpl 370 410 390 k| 0 419 39.0
Si 1 110 150 L4190 ) 110 150 133
HOO, mgl 2% 13 2 13 23 20
80, g
Cl gl 4300 1 459 4380 480
Mineralization m 340] 410] 43.0] 350 330] 3s0] 250 5301 610] 510§ 40| 370 i 250 530 410
Total hadness el 13.0 190G 12 3 12 130 100
Fe mg 000 D20 2 .00 020 0.10
Mn myl
Cu rricro gl
Zn micro gk
Or miceo g}
Ni micro pl
h micro g1
[o] micro gl
Detengenl A
Ol prod. mgl
alfs HCH micro gl
beta HCH micre g
gama HCH micry g1
EDE micro g/l
PDT micro gt
PCHB . micro g
Ki1otal col:l SO000) 1] 600000] &0OGH] 600000
K1 frech colA <1000 ) 10000] 10000 1HddG
E col'ml 10 1 19] 10 1¢
HP col'ml 14000 1 13000]  14000]  ta000
- HM <ol’m} &) 430 E000 1 3 300 300
3.4-dichlor benzaine mgt
| _penta chior fenol mgl
2-ctloc fenol gt
24-dichlor fenol mg\
246 wchlor fencl | mgl
2,3-dimeti} fenol mg1
3 Adimet fenol el
Achlor 3-metil fenol | mg)
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Tahle 28 River Water Quabity Records, Tatula River (173 bin Trora the mouth}
(Below Birzai, at the fefl bank)
(Year 1995}
Tre Unit Jan. | Feb | Mar | Ape 1 May | Juse | Rby | Aug | Sept | Oct | Nov. | Dec }c:gj Mini Max Mean
[ velstiy s 0650 4] o6l esaf 03] o2 o1d] ocf] acts] o] o] oNs| 12 608 oM 630
 Discharge cum's 2400 | T000 13850 | 39601 133071 0850 | 0430 0310}F 0260|000 0430 0430) 12f 0260 7000} 1832
Temperatue | '€ 40] 406 60| s8¢y &) 140] o] 230] 1ro] 130] S04 40) 12 40 230 102
T Todour - My [ No [ Noe | o f %ol No | No | No [Wek]| Mo | Nol No —
Tenspmangy, | < ) s| ol w0 w20 i8] 18 B vl ol ¥l on o] 200 70
Colotr . Yello§ Yello | Yello J¥ellow] Yellow] Yellow | Yellow] Yellow Grey Yellow| Yellow] Yellow
) . wish | wish | wish | ish ish ish ish ish ish ish ish
_Swspeded sold mgl 60| 2408 190] 30| 60| 70)] 0} 60) 180] 601 90} O] 32 &0 240 11.0
N - 1201 180] 800 800) B20) 780f 0| 13| 70| 7101 rs0] 7501 12 EATH X 14
o} mg 6o sof ev] 103f s2] 26% 27| 18| os{ 3if an]| 43| 12 03] 1023 19
S % 35.70 | 6780 [ypsofsrooJanrofassofwsof1ss0] swof2sso 3o |a2n 12 S0F 8200 am
nob, wgCyl 28] 30] 13] 6] 34) ri| 3s] 64l 0] 20 10| 52 12 10 M40 60
oconcr | mglA | 42 wml 4 4} 53 59 63 35 63] 103 28 82 y2f-. 38 163 63
COD, M mgA F 1o} 140] 1303 130] 18O 1700 160 160] 250 150} 120} 10 12 11 250 150
NileN mgNg | 250 690 )] 0501 100f 350 28)] 460[ 710 | 12207 30) 530) 330 12 050} 12 355
__ NOyN rpNd |0200 | 0.050 {0037 6033 | 0.060 | 0.120 | 0.050 | 0037 | 00451 0025 | 0040 | 0060 12 0625 0200{ €300
KOy N epNl | 49| 280 | 550 6200 16001 ¥35] 060 BA5S| 100 000) 0f5) 3FS) P2} 00O £20 230
{norganic N rgNd J110083750 |67 [ 72351 5060 b 4270 [ 5250 [ R287 113245 13723 | 6190 | 5110 2] 33| ] 63
. Niad gl a0 $3 ‘ 55 X "4l a0 93 60
ok et 10350 021916070 0120 J 0060 | 6700 0830 | 1400 2200 ] 18001040 | 0749 2] 00601 2200)] 075
F Lotal ) 02 0.060 L 28201120 o0} &) Qoep) 28201 11l
Ca rog] 1000 12860 2320 3] 1000] 2320 1333
L% o 350 350 25.0 3 25.0 360 320
Na me 330 30 210 300 4 2719 190 312
K nyl 110 118 25 120 4 95 1290 108
T S mal 65 55 65 10.0 4 53] 100 73
HOO mg} 295 34 305 3 205 314 I
50 myl k]l 32 L&) 3] - 69 44
i Ci [ 2710 ts0] 3201 B0 W0 3o6f Mo 0] 470] 660] 420 380 i2 160 €0 350
Mineralization gl . 5310 5858 7394 31 330 731 6189
Total hardness gk} 4.1 30 23 140 4 417 140 9C
i Fe mpl 0.73 ES) 036 043 4] 036 0.75 [
Mn mgl
Cu micts g
Zn micse )
I Cr micra gl
Mi migto gl
b micto pl
4 micro gl
Diclecgent g}
Oitpeod gl
A HCH micro g1
beta HCH micrd g
gona HOH o gl
DDE micto gy
DOT micre gl
[ T TrCHB micra gt -
X 1otal ol VE+H06 1] 1000000 1000000] 1000000
Kt fresh ool <10000! ¥O10000] 100007 10000
E col'ml 24 1 24 24 24
HP colmd 1430 i1 14300] 143001 300
H\ col'md 1500! i 1500 1500 §500
3 A-dichor benzaine mgl
penta chb fenol gl
2-chlor fenot my't
1 A-dichlor fencl mgh
2.4.6 tnchlor fenol g
2.3 dimetdl fencd gl
3.4 dimetil fenol gl
J-chlow 3-rrete] ferald gl
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Tuhle 20 River Water Quality Reconds, Tonuda Rivee (17.5 ban from the mouth)
(Below Bizai, al the lefthark)
(Year: 1996}
! . v  fFeesg . “'
ficm Unit Jan. | Feb. fMar | Apr. | May | June] July | Auwg | Sept. | Owt | Nov.| Pee enc AMand | Max Mean
Velocity m's 0.1] 012 0.4 04 028) O02] Ol1] 006] 609] 013 o] ] 006 04 0.17]
Discharye cum’s | 027 018 07 A 073) o8] ou] o0 62 o4foua] ] ors 2| o3
T Tempaeature I X K ga] sojivo| 1mo] 1sol 146 9o 65| sof 1| s0i vo| 103
Seent] ., 5 Seert |Scent| Scent] Stent | Scent | Seent [ Scend]Scent
Odasr i sy | V0K Weak] “pes Liess | tess | tess |odess | tess Jtosy | v _
Transparancy i 15 9 9 18 19 19 17 18 i3 17 18 11 9 19 16
””” Yelblo | Vetioni] Yetio| vetion Yelon Yeolvetcd | | VT
Colour o S R ad IR BN Y RS BT REA T 1Y I
Suspeded sokd mgl_|100] 30] no| 1so0j1se| so]| 3507 so| wvenelive] i Sol 30| 1is
PH - 25| 14 1.2 121 75| 74 161 16 8o) 80) 7% 15} 7.2 3.0 16
- 0, - mpl 0] 12 59 58] 86| 32 22 38 13] 28] 45 1) tot  36{ 39
0, S 16| 91 23| sra|oa] ss7] 4] 310] na2lseslasa} ul 1s) 933l 369
BGD, g0, : N
BOD, mg01 {130} 470 45.0 £3]1130] 160 3301 551 10] s2] 83 11 56 17 1%
oD, Cr mg(hA 164 % 96 68 324 184 116 98 1215 ‘_E 26 1 26 164 | 3]
COn, Mn mgO1 | 220 160 200 1N.0]13.01 V10 160 150 17.01 180 | 120 nj] 1o 2.0 17.0
NN e [s20] 833 os0| 216|250} 2.70] ra0|nnee]| wssol1so]ssol n vso| wsso| s
NOp»-N mgNt D030 0170 0290 0190 0140 [0.200 | 006010018 0.034 P.026 1035 HICO18{ 0290 .08
NO,-N mgN1 4060 520 L29] 330j060] 290 025} 060 02510451 1.26) 1] 025 5.20 1.54
—._.lnor'g‘uﬁcﬂ mgNA 15.830[14.120 10.990] 6.150]4.240J10.800] 1TI0[11.618) 16.784]2.27616.736] 11]2.276 | 16.784 | 3841
Niotd g 150 7.0 55 17.0 4 20| T¥i0| izl
FO,-P gkl peso|raz0 1500 | o160 b3z0foso0] 1200 |1.900] 2600priofpooof mforso| 2600] w193
P ol mgl  Bs3)2.000 0.230 1.550 200 02301 27001 1402
Ca mgl 120.0 148.0 168.0 1200 4]120.0 1680} 139.0
Mg mgl 29.0 190 17.9 19.0 4] 170 29.0 1.0
M mal 12,0 32 545 3| 92 543 512
K mgl 50 82 20.5 3t 50 205 11.2
Si mgl 4.5 20 2.0 4.0 4 20 4.5 it
HCO, gl 302 262 275 3 4] 62 34 28§
50, ngl 55 70 35 1139 - 4 35 113 68
1 mal 560) 510 4601 2501330] 440 380128401 1100 1270 51.0 11} 2601 2840 818
Mineralization mgl 5420 $30.4 §18.0 3| 5420 8180 6358
Total hardacss mgeiv 84 9.0 2.8 16 4 16 .3 87
Fe ma 1 0.18 03¢ 030 08 1| 013 o6l 03i
Mn ‘mgl - —
Cu micre g1
Zn rcro g1 1
Cr micro gl
Ni micro g1
| B micre g
- d micro gl N .
Detecgent gl
Ol prod. gl
alfa HECH micro g o
e diCH mioro g1
gama HCH micro gl ]
DBE oo g
bRT misrd ¢ i R n
PCHB micro 88
Ki total coll 000G 100006 SOO000 _ 3] 100001 500000 223333
KI fresh coll 30000 100000 SO0 3] 30000] SOO000] 210000
E col'ml 19 10 3 3 10 30 s
- WP col'ml 14000 17000 28000 3] 4000, 28000) 19665
M col'ml 60 4200 100 3 &0 4200 17133
3,4-&chlor benzaing my1 1
penta chlor fenol mg
2=cHor fenol mpd -
2,4-dichlor fenok mg)
2,46 wichlog ferd | mg1
2,3-dimedd fenol mgl
3,4-dimetil fonol mgl
4-chkor 3-metil fenol mgh
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Table 2,10 River Water Quality Recenls, Tatata River (173 bon frocithe mnuth)
(Below Birsat, ot the lefi back)

{Year: 1997)
Ut Yo | Feb | Mar | Apr | May | Rne ] iy | Aug | Se | Oat | Now. | Dec F:;‘;u Mini | Mac 1 Mean
 m 010 6200 0s50] 068] 0344 040 A ol18] o032] o40] ¢} 010 Q&g 035
“ear's | 0260 [0.430] 2660|4300 2410 1e0l1oo0] "a300] a3sof e2mf vwOFTR0] 12 ]o20| 4300] 13%
T U ao]|Tae| 6] e so] 156 220 9o ivo] sol 7of 7of 12l s0] 2201 D3
} Weak Scert | Scent | Scent | Scent | Scert | Sverd Scent weak | weae | wesc Seerl :
. e less | tess | fess b oless | oess | dess | less less
__Toawspawancy _ V7 1% 1] i) 15 16 18 1 13 15 16 18] 12 11 20 16
Cotour } Yellowa| ¥ello | Yellow] Yello | Yellowi] Yeliow] Yello | Yellowisf Yellow ] Yellowis aey Yellow :
: ) sh | wishf ish | wish] sh ish | wish h ish h : ish ‘ :
T Stepeded satid mgl 190 40| aole0)_ so] 90| soj 1ol 1o S0 <o oo 1) 4ol -1sof| 3
I T - 7501 70| 7ib| 8o | doo| *&v| iR wiof 180} 780 70l 0] nf7io] 0] 67
O mgl $8F &} 61] 74 16| 68| 71 3 21 X | 533 66} 12] 2 14 53
0, % 441 | 454] s551| 609 541} 692) 818 316 2% 33s5| 26| s43f ‘12| 28 g1 00
BOD, mpy 1 : ‘ i
___BODy mgy 3no] 4s] 1| 28] - 33] s0) 140 1501 190 §5] 31| e 12 17 112 87
00D, 1 mg - 42 W) 1| R 3 25| 2 4% 41 | W 5 12 17] O 4a 3l
COD, Ma g0yl 1601 190 9o vo] o} 150] w0l 30p] -320] 150] 200] 160] 2] 30 3.0 16.4
NN mgtt | 1200| 200] 267) 0¢0] os0] 185¢ 200f ool 1287 SE07 220] toa] 1z 060] MO0 47
NOy-N g | 0006|0320 oosn]o340]| coss]ets0]od20] 0000) 0000] 0000 0650| 0046] 12100001 0420 0420
KON gl 00| 190] 630 s} a0l . 240] 185] 020] 030 030) 830f 660 12| 000 150 321
[ Inoganie W mavl 14006 |6220 [9010 j7140 | satija4 [l no|nsso] sl 0750 | 7e66) 12142003 10067 3157
_ Ha mgl 683 100] 6] 55| A7) 44 1151 e 761 130] 821 114 ‘44 13 83
POy P wePl | 3800{osro] ot r200] ogrofonfodo] 1400 140] 10| o0l 01i0] 12]0070] 3600 0831
Pital g} o700 01a|ran] oo fo2d|escd] 2600|1500 1200] olsof o] TNJOI0R) (2000) 0736
Ca wgl 1830 1540 140 1520 411440] 1E50f 1595
Mg myl 40 3o 840 170 41110 £5.0 455
i Na mpl 166 0.0 40 00 4] wo 410 269
K mg 1 335 41 9.7 120 4 41 120 78
I mgl X 70 5.0 30 4} 120 80 53
HCOQ, mg't 33 ] 206 287 m 4] 2% n P2l
S0, mgl (] W 10¢ 120 4] 100 140 125
Cl mgl 0] 40| 480 550| eto| 410%1 48uf S550] coof 420) 00| SOf 12) 410 £90 550
Afineralization mipl I il £341 757 1000 4s341] W51 6569
Tolal hardness | mpeked 13.0 103 150 9.0 411 %0 150 118 @
Fe m a2 020 030 050 4] 02 050 030
Lin [
Cu micra gb
In micro gl
. Cr racro gl
i miveo gl
53 mico gl
d micro gl
Delergent mel
Oil prod ma1
eifa HCH mico gl
bota HCH micra g
pama HCH miced gl
DDE miaa g1
| DbT micro g’k
Jas ki) micea gl .
Kitdal cold 30000 FOO000 -] 360000 3] 50000] JO0D00| 416665
| Klfresh <ol [ 300000 500000 3| 6000 500000) 288664
£ col'ml 2 150 98 3 2 150 83
P eol’ml 5800 130200 119500 3] Se00f 130700]  $3333
HM : col'ml : 30 9520 730 3 30 9320 3426
34 dichlor benzaine | mgl
penta chior fenol mgl
2-<hlof ferol ()
2 4Cichior feael gl
24,6 trichlor fenol mgl
2,3-dimetil fenol m
3.4-dimetil feno! mal
$ehtor Jumetal fenol g1
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Table 211 River Water Quality Records, Tatula River (18.8 hin from the mauth)
{Above Birzai, at the Jefi hank)
{Year: 1994)

- Item Unit | Jan | Feb | Mar. | Apr. | May | Rune ] July | Aug. | Sept. | OuL | Now. | Dee, }crr‘:\.:i;', Mini.| Max. |Mean
Veloaity n's 033 0125] 0.45] o3]. olf 01] 006 0.1] 0.15] 0.18] 05| 1t} 006] 0.5] 0.23
. Discharge cumv's | 21§ 873 ___‘2_.§4 _14] 048] 0361 02] 3.26] 0.24 | 0.54] 263 11 O.‘f_ilg_]_ | 114
Temperature C ) e ) S U O ) S O Y O - DY) I I
od Scent Scont] Seent | Scent | Scent | Scent | Sceat | Scent | Scent] Scent | Seend
el i less less | less | Jess | dess | less | lass | Mess | fess | less | tess
Transparancy om 20 20] 201 W] 2w0f 20] 20] 200 20f 0] 0] 1} 9] 20| 19
Colour . Graen Green] Green] Greeni |Green] Green|Green| Grecn| Green[Graon| Green, ’
) ish ih | ish | sh Jish | ish | ish | ish | ish | ish | &sh
Suspeded solid mg/l 5.0 1 80| 40] 100 80 90] 20| 40 50] 50f280] 1] 40280} 84
i FH - 7.50 s40]8s0| sco|Reni 1084030830 |810]820] 11 ]|790]880)835
Oy mzfl 354 40919541020 | 884 |72.31526168.71527]6492]594] 11]1409]1020]6990
O %% 69| SUP1L3] 113 85| 73] 43| 66 58] 83| 761 1] 431154 73
BOD; g0l | 23 40| 14| vEf 28] 19 L2 vs) L1 16 L7] ) LU} 40} 19
BOD, © ] mgOpl
COD, Cr mgOyt .
COD, Mn mgQyl J110] - 171 150F 140 1501201304130 R2{ 50| &80] 11| 727|150 114
NHN mgNA [330] 1040 |035) 03810.10]400j030]0.10 030|060] 101010§400)098
NO, N mgNA_ D.040 D.010 P.012 |0.015 p.013 D.OIO P.OIS 1020 pOIS| ¢ p.010 p.O40 pOl6
NG;-N mgN1 [ 440 5601600] 290)0.1001025]025]0.55]020]3.00[470] 11 ]|C.10]600]254
Inosganic N mgN1 P740 5010 p.362 13.295 P.213 1260 P.565 3.320 .15 9 D23 P.740 1120
N total mg1 82 70| 851 43| 16] 45| 15 19| o6 38| 65] 11} 06| &S| 44
PO-P mgP] 0.140 .130 P.030 [0.190 330 D070 P.O66 p.0s0 poso DO6S] 10 O30 p330 pil4
P total myl P00 D150 D.OSO (0210 3350 P50 P60 B 110 [0S0 pogo | 10 p.oS0o D360 p.14%
Ca mg/i
Mg mg/l
Nsa Mgl 6.0 30.0 270 1126013001276
X mgl : 7.0 2.0 g0 3| 0] 90 80
Si mg/l 1.6 1.6 2] 18] 16] 16
§ T HCO, 12l
S0, mp1 : 260 1} 266] 260} 260
. Cl mg'l 52 30] 25f 25 30| 3] 46) 231 28] 27| 3 1 25| 52] 325
Mineralization | mgl :
Total hardness mgekail 13.0 12.2 6.0 31 601130104
Fe mgl 0.00 0.0 210.00[020]60.10
Mn mgl
Cu micto g/l
micro g1
Cr micro gl
Ni micro g1
) micto gl
Cd micro gl
- Detergent mg/}
Oil prod. - mgl.
alfa HCH - | micro g/l
betz HCH micro g/l
gama HICH micro g/
DDE micro g/l
oDT micto g1
PCHB micro g/}
Kitotal coll 40600 1] 4000/ 40C0] 4000
K1 fresh <ol <1000 1{ 1000] 10C0] 1000
E . col'ml <1 1] 30001 3000{ 3000
HP col'mt 40 1 40f 40] 40
HM col'm]
3,4-dichlor benzaine | mpd
penta chlor fenol | - mpl
2-chlor fenol mgl
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E 3.4-dimmetil fenol mg/
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Tshle 212 River Water Qualdy Records, Tatala Rever (18 8 ken from the mauth)
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