Table 5.28  Annual Water Volume Required for Water Supply, Required
‘Water Level ‘in the Kaparas Reservoir and Period i_‘or Filling from LWL

Required Annual Water]  Required Water | Peried Required for Storing
Yolume Level
. mil. m’fyear m the number of days
Basic Plan in 2010 © 300 ' 124 18
S Plan in 2002 190 122 15
£S Plan in 2010 238 123 13

Basic Plan : water déiand plan in the Basic Plan

* FS Plan : revised water demand plas in Feasibitity Study

545 Conclusions and Recommendations for the Kaparas reservoir

(1) Water Rights

The water rights of the Kaparas reservoir as a domestic and drinking source for both
regions have been established and confirmed. An agreement on the uuhzallon of
TMHU by ROU has been reached between the governments of ROU and
Turkmenistan recently.

(2) Water Quality Evaluation -

‘Under the recommended operation mode of the Kaparas reservoir, mineralization

concentration is below the MAC and no problems are anticipated for othcr indicators
‘except total hardness, which exceeds the MAC during the latter several months of -
reseived pcriods if leached salt from lhc reservoir bed and cvaporahon oceur,
according to a forccast by SANIIRI.

For the further iniprovemcnt in water qualily, especially in total hardness, the
following countermeasures are expected.

1) cstablishing a systeni moniloring for water quality’ and diélribuliug information
using autonated hardware and software for storing the best quality water in a )’éa_r

~ 2) partial or complete termination of any coliecto:r in the mid-stream part of the ‘Amu

Darya siver during the filling period of the Kaparas resérvoir

. (3) Observed Stored Waler Volume

Under current operation mode of Ruslovoye rescervoir, effective volume of 260 mil. m'*

" corresponding fo the water level of 123 m can be stored on an average. This volume
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5.5

- 5.5.1

mcets the annual water demand in 2010 for both régioris according to revised water
demand plan in Peasibility Study of the Part I report. However, in drought year sich
as 1986, it might be difficult to raise the water level up lo the required level.

(4) Recommendations on the Further Study

The above preliminary study showed that Kaparas réservoir is siiitable as a water

rescrvoir storing raw water for domestic and drinking purposes However, fuither
dc!aﬂcd study with n,spect to the fo]lowlng points is necessary, '

1) whether the water level of the bbth reservoirs can be raised to the required level to.
“store effective water volume equivalent to annual water demand in drscharge rate of
Amu Darya river in drought year;

2) at least trial operatron for one yedr of the Ruslovoye and Kaparas reservorrb under
the recommended operation mode is necessary for a more accurate forecast of quality
of the stored water in the Kaparas reservoir.

Now the Uzbek side is undertaking these study.

Groundwater Sources

Groundwater Resources in the Study Area

(1) Groundwater Resources for Drinking Water Use

There are several groundwater- bmring horizons and complexes in the Study Area,
among which geological structure and hydrogcologlca] conditions led to the existence
of two water-bearing horizons suitable for drankmg waler: water-bearing horizon in
alluvial Quatcmary dcposrts and a water-bearing. coniplex of the upper Cretaceous

“period within  Senonian, Turanian, and Cenomanian deposits (upper Cretaceous
“complex) which arc located in the first horizon and second horizon from the surface.
- The former ¢an serve as a drinking water supply source, the latter can be used as a

water source alter desalinization.

The waler-bearing horizon within alluvial deposits of the delta is the most promising
water source for drinking supply purposes. During the period 1960 to 1995, more than
60 ground water fields were discovered which are essentially near-canal lenses. During
the last few decades, river water quality decreased drastically and, for most of the year,
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does not comply wilh thc standards for drmkmg water due to the decreased flow rate of

the At Darya river and increased votume of irrigation’ water bemg discharged into the
river. Accordingly, the quahly of groundwater (closely connected to the irrigation
canals which are the main sources of waler supply for the lenses) has decreased, as
well.

‘The upper Crelaceous complex at a depth of 350 to 450 m has a relatively low
mineralization level (1.516 5.0 g/M) and low total hardness (3 to 6 meg/l). Morcover, it
has a high degre¢ of protection against pélllllants, relatively close to the surface, and
gives éhigh_ yicld. Howci’er, the water in the left-bank section is highly mineralized
thus riceds of desalinization plants designed for treating water with high salinity level,
with a high energy Consuniplion rate is lower, Réportedly, when in use, this complex’s
resourccs can prowde water for 230 desalination plants with an average production
capam{y of 50 m*/day (130 plants are already in operation during the last 5 years), and
supply quality water to about 300 thousand people.

(2] Artificial Replenishment

Decréase in flow rate of the Amu Darya river and increase in discharge from colleclors
into the river during the last decades liave led toa qualitative dcplélion of the fresh lens
~ground water ficlds which are closely connccted to surface waters. However,
dccording to observations, changes in qualily of the water pumped up from the current
groundwater intakes are slower than the case of river water, and quality is still better
than that ‘of surface water. These observations have supported thc:hydrologists’
~opinion that changes in the water quality are reversible, leaching. to the crcauon of a
foundation for devclopmg a special arhﬁcna! mlervcnlxon lcchnology L

Technology of al';[iﬁcia] replenishiment of fresh water resources has bccﬁ deéclop&d and
successfully tested during a 15-year period at 10 current water intake sites, enabling
qualily'of the groundwater to be maintained lhroughout the ycar in accordance with
standards. The technology basically envisages stimulation of fresh water filtration
processes iin the water-bearing horizon dunng flood’ water periods (June - lhrough_ :
August) in order to accumulate good quahty waler in the porous medium thus creatmg

a volume large cnough (o bie drawn-off durmg the rest of the year. i ’

(3) Quality of Wells Water

After the collapse of the Soviet Union and subsequent cuts in finance, the operation
and maintenance of the water intake from wells deteriorated drastically because of the
g shorlagc of pumps for replacement and shortage of financial means for new drilling
- works, espccmlly in Chimbai. Consequently, quality of water in wells scems to have
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- deteriorated recently,

Fig. 5.11 shows the monthly mineralization conceniration from April to Decemnber in -

~ 1995 for water sources of Urgench city: Shavat canal in Urgench and well in Chalysh.
Mineralization of the canal water in summer is low and complies with the stan_dérds but
“in the other scasons, does not- comply with the standard. On the other hand,
mincralization of the well is constantly high during the monitoring period and does not
“comply with the stanidards: Similar tendency is observed in (hé Chimbai well and
Kyzketken canal shown in Fig. 5.12. However, the mineralization of Chimbai well is
‘slightly belter than that of the Chalysh well. * The recent deterioration of groundwater
generated by artificial replenishivent is probably due io lack of financial means, and
lack of operation and maintenance of the water intake of wells, as stated above.

4) Groundwater Resources in the Stud;y Arca

Water-bearing horizon of the alluvial Quaternary deposils is represented by near-river
and near-canal lenses of fresh water, More than 60 such lcnseé. have beeri discovered:
about 40 in Karakalpakstan and 25 in Khorezm. The amount of fresh water estimated
al during exploratory surveys was (ths. m*/day) : 120.4 in northern Karakalpakstan
with over 15 water deposits; 150 i.r'l ihc southern zone with over 17 water dcposils; 4956
in the Khorezm region with over 23 water deposits. 10 water deposils - were
disquatificd during estimation stage .as they were unsuilable  for- arificial
replenishment. |

After the revision of fwater'qualily in the 1989-90 and re-estimation of resources
consi_déring artificial replenishment technology, resources of fresh water were (thus.
n’/day) £ 91.7 for the northern zone of Karakalpakstan, 110.8 for the southern zone,
and 258.1 for Khorezm. Currently-assessed draw-offs of groundwater from the first
water-bearing horizon (imore accurately, from near'-ri_ver and near-canal lenses) were
(as of Jan. 1, 1995, ths. m*/day) : 4.6 in the northem zone, 21,4 in the southern zone,
and 39.8 in Khorezm which amounts to 5.14% and 15% of pbténtial' IeSOUECes,
' respectively. ' |

(5) Current Situation

Recently, groundwater usage has deteriorated cdnsidérably because of stating the
operation of a trunk ‘water pipeline from the ‘Tuyamuyun water treatment plant. For
example, the biggest groundwater intakes of Urgench, Nukus, Chimbai, Khalkabad,
and Akmangit are practically discarded. Water SUpply variations in the groundwater for
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Karakalpakstan and Khorezm are summarized in Table 5.29.

Table 5.29 Water s.upply variations of groundwater
for Karakalpakstan and Khorezm in Jan, 1995

Adminigtrative . : Groundwater intakes Desalination maching using Small wells with
division : _ groundwater hand type pumps
No.of |Total =~ |Population HI;JT)._Q—i'_ [ Totat Poputation [No. of |Population
| water productivily [served by © [ machined productivity [seived by (wells  |served
lintakes | water ) : water :
- C o |{ths m’May) (ths) (ths m*day) (ths) {ths)
Karakalpakstan 38 192 610 130 11.5 285 2,512 87
(@) North part 125 400 130 11.5 285 1,460 55
- (b) South part 67 a0 |- - : 1,082 | 32
Khorezm 33 365 1,200 - - - L120| 32
Total: 7 557 1,810 130 [ 115 285 | 3662 119

5.5.2 Groundwater in the Study Cities

Groundwater resauirces, including arlificial replenishment of the alluvial Quaternary
deposits in the vicinity of the Stady Cities are summarized in Table 5.30.

Table 5.30 Description of Groundwater in the vicinity of the Study Citics

Water deposit Predictable resouices Watcr consumet Present intake
. |including those - [amount
antificially recharged ' : . : : ‘
o ¢ lths, m’day ; _ - | ths, m’fday

Nukus o . VodoKanat, Nukus ‘ 0.08
Akmangit | 628  |Akmangil village T 13
Chimbai ‘ 4.16 sovkhoz "Gigant” | L - 0.96
Khodjeili : - _ |Khodjeiti town Out of operation
Chalysh 70.8 cities Urgench, Khiva, settlements 13.40

Kipchak, Papvanbai, Kh , Nazarkhon | -

Groundwater tesources in the Study Six Cities are classified into three groups as
follows; o

i) Nukus and Khiva _
There are less potential of groundwater resources which can be used as drinking
waler sources.

i) Kungrad and Muynak
“There is riot even a single fresh water deposit because of the low-filtration properties
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of the deposits in the tail section of the delta ahd absence of a quality surface water
“source. The grouidwater salinity is as high as the concentration level of sca water.
High desalination will be required, if the water is to be used for drinking.

iii) Urgench and Chimbai - _
“There are rather large fresh groundwater ficlds in the vicinity of the towns of
“Urgench and Chimbai, '

Groundwater in ‘the four éiﬁes, Nukus. Kh:iva,il_lrgetich and Chimbai, with the
‘potential for use as drinking water sources, are given below.

(1) Nukus

The Nukus fresh water field is located in the northern suburban section of the city
along the Kyzketken canal and has rather impressive dimensions : width of 2,000 m,
length of 45 m. Fresh water resonrces were estimated at 16.8.ths. m’/day by Uzbeki
experts. An obstacle in the use of this waler is the high concentration of fluorine in the
water (nearly to 4 mg/l in several sections while maximum allowable coricentration is
1.5 mg/). Thus, before the water can be used it should be treated to remove excess
flucrine. '

Recently, the water-bearing horizon is fed by low-quality water and the water field is
gradvally being depleted. Artificial replenishment is a"very difficult task from the
technical point of view because of the specific structure of the field : large depth of the
productive horizon (35 4m), thick surface silt (more than 3 m), presence of clay
interlayers, and low filtration properlies of sand of the first water-bearing horizon
which must be rép]enishcd and used together with the lower horizon.

(2) Khiva

. The Khiva water field is located at a distance of 2 km from the city of Khiva. Hts
_resources were eslimated at 3 ths. m*/day, which is clearly inadequate for supply to

such a large conunuhity. Presénlly, its capacity is low while replenishment is difficult
~dueto the low filtration properties of water-accumulaling rojck'. Morcover, because the
ficld is Jocated at a secondary canal quality water is available only for short period.

{3) Urgench

Chalysh water ficld was discovered in the 1978, Itis located at adistance of 18 kmeast
of Urgench aleng the Amu Darya river. It is large with a length Qf 500 m, width of -
2,000 my, and thickness of water-bearing sand of 70 1. Water flow ratc from the wells
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was 25 to 30 Usec. Iis resources were estimated at 151.8, ths, m*/day. Water intake
operation was planned in (wo stages. However, when construction works were already
under way some technical difficulties emerged : construction enterprises could not drill
wells having the rated flow rate while simullancously preventing outflow of water-
E bearing sand through the {ilters. As a result, production capacity has never exceeded
even a haif of the planned capacity of the first stage(that is, 35 ths. m'/day) during a
10-year operation petiod. The average flow rate from the wells was 12 to 15 ¥sec with
alarge outflow of sand in many of the wells. Due to continuing outﬂow of the sand,
submerged pumps often broke down. Procurement of new pumps and repairs to
‘pimps has been constant. After the Tuyamuyun water pipeline was put into operation,
this water intake gradually received lesser attention. Its production capacity reduced to
" more than oné third and was 13.4 ths, ni*/day at the end of the 1994, which means that
only 10 wells out of 30 werc in operation at a flow rate of 10 to 15 Usec. Quality of the
produced water gradually decreased to the quality of river water but because of large
volunie of the field qim]ity of water is still better than that of water in the river in
scasons other than summer. Conditions for use of the artificial replenishinent
techniology are quile good here, and its realization could produce about 70 ths. m’/day
of quality water which would cover the needs of more than 200 ths. people at a daily
rate of 300 Vperson.

(4) Chinbal

Chimbai water ficld is located south of the town along the trunk irrigation canal (the
Kegeili Canal). It was discovered in the 1962 and re- -assessed in the 1985 taking into
account the astificial rep!emshmcnt technology. Its resources weie estimated at 4. 16

ths. nﬂday Upstrcam of the chcill Canal it has a neighbor the Kazakh Duya = -

(Mayab) water ficld with 7. 8 ths. m’!day capacaly, which was also re—asscsscd in the -
1993 based on the new technology.- Star_hng from the 1963, the Chimbai water field
"has been used successfully at a produciion rate close to the planned one. Partial use of
the artificial replenishment technology started in 1934. Quality of the water produced
always comptied with the standards. After disintegration - of the Soviet Umon and
subsequent cut of financial means, operation and maintenance of the water intake
deteriorated drastically : hardly a half of 15 wells were in operation (because of
‘shortage of pumps for replacement and shorthge of financial means for new drilling
wotks). When the town of Chimbai was connected to the Tuyamuyun system, the
water intake site became practically moth-balled. At present, its production capacily is
0.96 ths. m*/day, equivaleint to volu_n*n’cs for the operation of 2 wells ata flow rate of 5
Vseé each. |
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5.5.3

5.6

Proposal on Groundwater

“The Six S{udyl Cities should be divided into 3 groups: Nukus and Khiva arc already -

using the Tuyamuyun system and do not have substantial groundwater sources.

“Kungrad and Muynak also do not have groundwater sources but in this case one
should compare quality indicators, - and economics efficiency of waler delivered from
Ahe system or dcs'ﬂmauon plants operatmg on Slll’faCC 1 groundwater '

The cilies of Urgeuch and Chunbal have substantial groundwater resources, - Although
they are currcntly supplied with water from the Tuyamuyun waler conduit, us¢ of
groundwater has definite advantages, and can be considered as an alternative or
additionalfreserve soutce. Fresh water resources are 70 ths. m*/day for Urgench and
12 ths. m‘!day for Chimbai, which corrcsponds to supply for 200 ths. and 40 ths.
pcrsons rcspcch\rcly :

Water Quality Standards -

5.6.1 Introduction

At present, two water quality standards related to water supply have:_becn prescribed
and applied effectively in the ROU. The water quality standards for drinking water are

stipulated by the GOST 2874-82, “Drinking Water Hygicnic Requirements and Quality -

Con{rol_” of the Government Standard of the Soviet Union (hereinafter called “Drinking
Water Requirements™. ), and the water quality standards forfsurface water are stipulated

" by the SanPiN#4630-88, “Sanitary Rules and Norms on Protection of Surface Water
" against Pollution” (hereinafter called “Sanitary R_ulas and Norms”.)

5.6.2

Drinking Water Quality Standards

The Drinking Water Requirements is used for drinking water and technical water and
determine hygienic requirements and quality control of the drinking water. This

“standard does not cover drinking water using local water sources, ot sup'p}icd by

piped water, which exist mainly in tural arca. The water qué]ily standards and controls

‘of the Drinking Water chulrcmcnls is shown below - togciher with ‘the WHO

Guideline, 1993 and Jap‘in@s& standards 1993,

Note: WHO slandards values are divided imo guideline values (WHO guideline) ‘and
values that may give risc to complains from consumers (WHO Complain)
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§)) Di‘iuking Water Hyglenic'_ Reguirements and Quality Centrol

- Drinkiﬁg water should be safe from epidemiological concerns, rendered harmless by
chemicals and have favorable organoleptical quatities. Indicators of water quality are
classified into - microbiological, toxicological, organoleptical indicators and
~concenfration of chemicals. Maximum Allowable Concentration (MAC), quanlity or

property of indicator ar¢ suinmarized in tables below.

1) Microbiological Indicator

Table 5.31 Microbiological Indicator

WHO

Japanese

Indicator Uzbekistan
. Standard Guideline Standard
Quantity of microorganisms {CFU) 1001 ml - 100/t m} ¥
Quantity of E. Coli (CFU) 1 mi 0100 ml ¥ - | should notto be |
(Colimoim bactéria) detected ¥

Source: GOST “2874-82", WHO Guideline 1993 and Water Qualily Standards in Japan 1993

Note : Quantity of microdrganisms in sampling volume (m!) should not exceed these standards.

*1: as standard plate count bactedia
*#+2 : as fecal coliform bacteda
*#+*3 1 as coliform bacteria

CFU : colony forming unit

2) Toxicological Indicator

Table 5.32 Toxlcological Indicator

o S ¢ (unit:mgh)
indicator Uzbckistan . WHO ~ Japah
: . L - Standard’ Guideline . Standand:-
Residual Aluminem (Al 0.5 - - 0.2° -
Beryllium(Be) 0.0002 - - -
Molibden(Mo) L 0.0002 0.07 0.07'
Arscnic (As) o 0.05 001 P 0.0
Nitrates 45.0 50(Nitrate) - 10!
. . 3(NMiwite) - (asN)
. |Residual Polyacrilamide o 2 N I e
fegdp 0.03 001 0.05"
* |Selenium{Se) 0.001 0.01 0.01' ¢
Steontivm (51) D e £ I I
- |Fluorine (F)* 1.5,1.2, 0.7 LS 0.8

Note: * depend on climate regions

1: Standard items reating 10 human health
?; Standard items relating to acceplability of drinking water to consumers
3 Complementary items relating to the comfortableness

“*: Complenientary items 10 be monitored

P: Provisional values
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3) Orgaﬁoicbtical Indicator

Table §.33 Organoleptical Indicator

Indicator

WHO

Japan

unit Uzbekistan WHO _
' Standard | Guideline | Complain Standard '

pH ©6.0-9.0 - below 8 is . 5.8-86% @

. S expected 1.5
Iren (Fe) nig/l - 03 | - ¢.3 03 o
Total Hardness megA 7.0 - - | (3002, :10-100%
: : . tmgh) _ B 1 3.75,0025-1.25

Manganese (Mn) - Cmgh 0.1° | 05 P .. 0.05', 0.01°

Copper (Cu) mgl 1.0 2P ] 1.0

Polyphosphates residual gPOﬁ) g/l 3.5 . - .

Sulfates (SOF) mg/l 500 - 250 -

Dry Residue, Mineralization ~mgfl ._1000 - 1,000 - [ 5_00’

Chlofides (Cl)__ . 'mgn 350 e 250 2007

Zinc (Zn) . cmgfl |- 5.0 - -3 1.0

Source: GOST "2874- 82" WHO Gmdelme 1993 and Water Quality Standards in .Tapan 1993
Note: 1. Concentration of chemicals should not exceed these standards,

" 2. Por the water supplied without special treatment it is allowed that dy residue up to l 500 mgil, total -
Hardness up to 10 meq/l and nianganesé up to 0.5 mg/ are allowed in accordance with the’ sanitariuni
cpide milogic scrvice permission.

3, The sum of the concentrations of chlorides and su‘l lates, expressed sepnratcly in poitions of the MACs of .
each substance, should not exceed 1.
4. With respect to symbols ‘. t 3 4 and P, refer to the notes of Table 5 32

“Table 5.34 Required Organoleptical Qualities of Water

Uzbekistan

Indicator unit | _ WHO Japan
‘ . . . Standard Complain’ Standard
L |Smelt at 20T and when heating to 60°C|  points 2 | acceptable’ | not abnonmal
Taste at 20C points 2 | acceptable | . not abnormal
cotor in degree 20 | I15TCU s
\ 'Durblduy on standard scale mgfi - ts | B 2%, 0.0
(N1U) ! )

- Source; GOST “2874-82", WHO Guideline 1993 and Water Quality Standards in Japan 1993
Note: . In accordance with the sanitarium epidemilogic service penmission, color and !urb:dlly(m spring
floods) up to 35 and up to 2 mgfl, respectively are allowed.
2. Water should not contain visible organisms and should not have surface membranc. :
3. With respect to symbols !, %, % ,* and P, refer to the notes of the Table 5.32,
4. TCU : true color unit
5. NTU : nephelometric turbidity unit

4) Concentration of chemicals not above-mentioned

Concentration of chemicals not above imentioned should not exceed the MACs adopted
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by ihc Mmlslry of Health of the USSR for the water source for drinking and cultural
purposcs on orgamc and toxlcologxcal mdicator and the radloacmc safetiness NRB-76.

If some chemicals are detected regardless of whether or not MAC is exceeded, the sum
of the ratios of concentrations of the said cheinicals to the corresponding MAC should
be greater than 1. The calculation is done using the following formula.

Ci cz ..., - Cn
4 S e <
- MACE MAC2 MACn

where: Cl, C2, Cn are concentrations of the detected chemicals in mg/l

(2) Example of actual application of drinking water quality standard

.:Drin:king water quality standard is prescribed as stated above. In addition, the
'~ following water quality indicators are actually adopted, based on the water quality

evaluation by MOIH from 1987 {0 92.

Table 5.35 * Drinking Water Quality Standard
- (Additional Indicators)

lem unit Uzbekistan WHO - Japan
Standard Guideling - Standard
. | Dissolved O, : mg/ 0 o 4 1 e
: 7B0Djlolal - rnglg 30 - : L e
{con mg/l0 | 15 - "
| Ol Products _ mgi0 f 03 - : .
Phenols . mg/f 0.001 - ' 0.005%
{ Specific Sutfactants mg/0 { 005 T 0.2
NH,-N mg/ @ 20 - 7 -
NON mg/ 0 10 | 3@sNOy) 10in total
NO,N | ingre 100 | s0(asNoy
Mercury (Hg) | mgre - 0.005 0001 ____“9_9(_)(_!5_'_ L
Sitica (8i) mg/ 0 3 (. - e
Nickel®N) | mg/e | 0.1 0.02 i 0.01*
Tianium (1) | mg/@ L ] sl
Ccr* o _ mg/ 0 ' 0.5 ' - . -
ot mg/e | o1 | B w 005"
@-BHC | mgreld - 002 ( - -
Butyphos mg/r€@ 4 %003 -
Metaphos L mgl@ | 0.02 BRI

Source; GOST *2874-82", WHO Guideline 1993 and Water Quality Standards in Japan 1993

Note: With respect to symbols !, 2, 3,4 and P, refer to the notes of Table 5,32,



5.6.3

(3) Water Quality Control in the ROU

According to the Water Hygienic Requireinents and Quality Control, institutions and

organizations responsible for water supply for drinking and technical purposes shoutd-

always control the water quality at intake points, before water enters walér network and
inside of pipelin‘es, in accordano'c with 'the above mentioned slandard.

Laboratory control of the water quality bcforc water enters the water nclwork is

¢nforced for microbiological, chemical and organolepucai indicators in accordance w1th '

the standard mentioned above at the stipulated frequcncy

Microbiological control is strictly regulated. When water is treated by chlorine or by
oxygen {ozone) the residual clarion and residual ozotie in the water nelwork should be
monitored at least once in every hour. Concentration of the residual chlorine in water
after the reservoirs of treated water should be within the range mentioned below.

Table 5.36  Allowable Cuncjenh":’afi(m of Resichial Chiorine
in Water Network

_ ) : (unit : mg/l)
Foim of Residual Chlorine jUzbekistan Standard “WHO Japan
e o N Guideline Standard
Free Chlorine 03-05 : 5 approximately 1
Combined Chlorine 0.8 - ~_(Chlorine) -

Source: GOST 2874-82”, WHO Gu:dclme 1993 and Water Quality Standards in Japan 1993
(4) Revision of drinking water quality standard

Presently, drinking waler standards in Uzbekistan have been revised by a special task
force of the Rescarch Institute of Hygiene and Sanitation, in the Ministry of Health
with the targel year as 2000, This work shall be pursued and finalized inclusive of
domestic information and foreign information such as WHO's guidelines.

Surface Water Quality Standard

Sanitary Rules and Norms for the purpose of protecting surface water against pollution
deals with the risk level of 1,345 materials; iriorganic “and ‘organic . substances,
chemicals, agro-chemicals, cle. showing Iumtmg indicators of hazardousness (LIH).
The risk level is classified as, Extremely High, High, Moderate and Allowable, and
wastewater or drain water containing any hazardous material can not bé discharged inlo
surface water such as river, canal, lake
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5.6.4 Adopted Siahdards for Evaluation of Water Quality

Concept of adopted standards for cvaluation of water quality in this report is as

follows;

. Basically, the Uzbekistan standards is adopted
2. WHO and Japanese standards are adopted if the Uzbeki standards do not have any
standard of indicators of waler quality.

The s.tanda‘rds adopted for evaluation of water quality are shown in Table 5.37.

Table 5.37 Cmn‘parison of Standard of Drinking Water (DW), River Water for
Drinking (RW), WHO Guideline for Drinking Water 1993 (WHO) and Drinking

Water Standard in Japan 1993 (Japan)

Item unit DW RW | WHO Japan | Adopled Standard
) B Guideline | Sandand | DW | RW.
1. Microbiological indicator _ S
Quaniity of microorganisms | CFU | 100/1 ml 0/100 mi | 160/ 1 ml | 100/1 ml
Quarntity of E. Coli. CFU{ 3 ml 0/100 mi| nottobe | 3/1 ml
(Colifom bacteria) o D D . detected | - N
15, Toxicological Indicator _ :
Al T mgna| o5 B 02 0.5 )
e g/l 02 0.2
Mo 1gh 12 | ﬂ . 0.2 N
As ) Tuedl | 50 50 ic | 10 'so | so
NI, B mgh 2 2 : ; 2 2
NO; - me/} 1 3.1 3 10 . 1 3
NO, mg/] 10 10 SO | (intotal): | 10 100
Residual Polyacrilamide mg/} 2 ' oz
Pb mgl | 0.03 0.03 00t .| 005 003 | 003
Se | pen 1.0 10 10 10 | 10
Sr mg/l 7.0 _ 7.0 o
I+ {depend on climate region) mg/]_ 1.5, 1.2, 0.7 Ls 1.5 0.8 1.5 - 1.5
1. Organoleptic Indicator _ L
pH 60-9.0 58-86 [60-90[60:-91
Fe | mea| 03 03 03 | 03 | 03!
Total hardness e 70 7 : 375 7.0 p 070
Mn mg/l 0.1 0.5 005 | 0. 0.1
Cu I men| io T 10 | 10 | i
PO T mgn 355 7 : 3.5 3.5
SOt _ mg/l | 500 - 500 500 500
Mincalization - mgn{ 1000 | 1000 | 1000 500 1000 1000
Ner mg | 350 | 350 | 200 | 350 | 350
Nz mg/l so. | 1o | 0 5.0 1.0
5-53 - B/P



Table 5.37 (Continue)

VI. Organoleptical Qualitics of Waterto be Required o
Odox ' I aot 2 2
o L abnormal '
Taste 2 not 2 2
o o o | abnormal |
Color , 20 15 TCU 5. 20 20
Turbidity mg/l 15 | 20 | 5NIU 2 15 20
V. Residual Cl, e L T e
Free | mga] 03-05 5 w1 103.057] 0306
Combined mgh | 68-12 08:12]08-13
VI. Additiona! Indicator , _ .
cop mg/l | 15 i5 15 15
Oil products mg | 03 0.3 L 0.3 0.3
Phenol mg/t | 0,001 0.001 0005 | 0001 .| 0001
Specific Surfactant mg/l | 0.05 0.5 0.2 005 | 05
NP mg/l 0.1 0.02 001 0.1 0.1
«.BHC gt |20 20 | | 20| 20
7 -BHC | pen 4 4 a 4
VH. Other Indicator : :
[ca ' mg/! no standardno standand
Mg mg/] '|no standarding standard '
HCO, mg/! 7 no standard|no standard
Nat+K mg/l o standard|no standacd
Cons_,uniption of Potassiom | mgfl 3 3 3
Permanganate(KMnG,) : B
Hca - g _ T 10 10
e ped | 500 500 S 500 | 500
o pgd | 100 100 500 100 100
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5.7

5.7.1

Water Qualit) Analysis by the JICA Study ‘cam

'Ana!yéis Preparalion

(1) Instruments and Equipment

Instruments and equipment (for detail, see the ‘Data Book) were brought into

" Uzbekistan for conduicting water quality analysis and for testing treatment performance

and distribution facilitics in Febroary and March. of 1995, ‘The instruments and
eqmpment procured and brought by the JICA are- mamly those for analysis of heavy

- mefal and agro-chemicals.

5"7.2’

(2) Arrangement for Water Quality Analysis

A meeting was held with the staff involved in sampling, storage, delivery, preparation
and analysis of water samples. The goal was to oblain conseasus and confirm the
methodology.

A lecture and training session for metal analysxs on the Atomic Absorption Mcthod and
the Gas Chromatography Mass Spectrometer (GC M‘S) Method were cxeciited. Also, a

“lecture and training scssion for agro-chemical analys:s were helcl

Sémpling and Analysis
(1) Sampling Point

Sampling points (Table 5.38) were set under an agreeinent with the Uzbekistan side.



“T'able 5,38 Sanipling Polnts

Treated waier.

Citics or water source Raw water Piping water
~|Existing sampling points |Tuyamiyun reservoir, Tuyamuyud-Urgench and
by Uzbeki sidein Amu  |Kaparas reservoir, Nukus water (ceatment planty
Darya river Druzhba intake, Kipchak, '
- - ____|Takhiatash, Kyzyl-Ui .
Nukus Kyzketken canal received water from 1 point
' - Tuyamuyub system .
- beily water tréatment plant
Urgench Shaval canal intake received water from 1 point
Chalysh well Tuyarmuyus system
) oL . cily water ticatment plant -
Kungrad  |eanal intake for city and ‘|treated waters of the two water none
UsgenchTransgas waler |treatment plant
treatmient plant
Chimbai Well received water from ¥ point
Tuyariuyun, system
_ treated well walter o
Khiya - : 1 point
Muynak Canal intake treated waler 1 point

(2) Analysis Conditions

1) Water Quz;lily Indicators Anélyzed

Water quality indicators (‘l"ab'le 5.39) for ahalysis were sel taking into consideration the
poltution sources in the upper reach of the Amw Darya river and the innate water quatity
of the Amu Darya river,

_ Table 5.39 Water Quality Indicators Analyzed

Water Qualily Indicators

Basic properlics

Chlorine

Odor, Taste, Turbidity, Color, pH, NH,, €OD, Coliform ind:x, Residual

* |Inorganic substances

K+ Ca

NO, NO,, SO,%, HCOy, PO, F, Ca, Mg, Oit, Phénots, Surfactant, -

iGustatosy sensation

Total hardness, Dry rcsidue(Mincr:ili?alion). Chlorides

Metals

Pe, Cu, Zn, Mn, Pb, Cd, Ni, Cr, Se, As

Agro-chenicals

..

Ilo analyze,

33 items (indicators are shown in the Tables of (he DataBook.) are planncd

2) Organizations Responsible for Analysis
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5.7.3

5.7.4

Indicators excluding metal and agro-cheimicals were analyzed by the Uzbekistan side
using existing water quality analysis Cquip|11¢nt and tlic standard metheds in
Uzbekistan: Metal and agro-chemicals were analyzed by the GosSIAK under the
g'u'idance of the JICA Study Team using instruments and equipment procured by the

- JICA Study Team.

3) Analysis Period and Frequency
a) Period : March 1995 - February 1996
- Supplementary analysis for' the Jmpmlam indicators “of - mineralization, total
hardness, metals and agro chemicals was conducted up to September 1996,
- b) Frequency : once in a niorith

Results of Water Quality Analysis

Results of water qiialily analysis are shown in the Data Book together with maximum,
average, and minimum values, the number of samples and its graphs.

Analyzed data was compared with the adopted standards (Standérd) shown in section
5.6.3 and then was evaluated.

Evaluation of Water Qualily Indicators Excluding Agro-chemicals

(1) Water Quality of Tap water, Treated Water and Well Water

The quality of tap water, treated water and well water were analyzed. 16 indicators did
not comply with the standards in some pomts and periods. 14 indicators except taste
and odor were evaluated as fallows. ' '

1) As -
The value at Nukus treatment plan in February excecded the MAC of S pgh. liowever _

Call measured values for tap water including Nukus are less than the MAC. No

problems should occur.

C2)N- NH,*

In Sep!ember a value greater than 2 mg/l was observed at Muynak Ammonia mirogcn

- consumes a large amount of chlorine, therefore, when its concentration increases, the
- chlorine injection sate in water treatment plants must be carefully controlled.

3) Se
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No particularly notlccable trends were obscrvcd in scasonal fluciuations, but generally

ihe level of sclenivm is hlgh At alniost all the measurement locations, the measured

value exceeds the MAC of 1 g/ for most of the month. The MAC of Se of the Uzbeki
standard is ten times as low as those of WHO and Japan, 10 jigA. When the MAC of
10 g is adopted, all values lic within the MAC. Therefore, the JICA Study Team
judged Se not to be a problem.

4) ¥e

" The values measured exceeded the slandard of 0 mgft at most of locations during

February (o August. This means that chlorine treatment and coagro-sedimentation are

insufficient. The value of raw water increases especially during Juhc to September at

many locations, with instances of the value exceeding 10 mgﬂ.' However, the
fluctuations similar to those in turbidity can be obse’rvcd in Fe, -indicating that Fe is
included in the inflow soil and mud from the bed. T the coagro-sedimentation is
conducted appropriately Fe can removed along with turbidity.

5) Turbidity’
- The turbidity exceeded the MAC of 1.5 degree during the spring flood season. To
“decrease turbidity, appropriate coagro-sedimentalion is necessary.

6) Mn

The values exceeded the MAC during Janvary to February and the maximum value was
0.276 mg/l at Urgench. When the values of Mn become high, appropuale COAgro-
: sedlmentauon is necessary .

2 7) Total Hardness

‘Total hatdness exceeded the s!andard valuc for drmkmg water quahly of 7 mcq/l at all
locations from September 10 May. Especnally, Muynak showed values exceeding the
MAC for almost all months. The period exceeding the MAC is almost equivalent to the
period of rise in total hardness of raw water. Measures such as softening or use of the

Kaparas reservoir must be taken for these periods. These micasures are show in the
Chapler 8.

8) Diy rcsncluc (Mmerahzauan)
“The trend of mineralization is similar to that of total ha:dncss Ttexceeded the MAC of
1,000 mgAl at almost all location from October to May. As in total hardness, some
measures must be taken for these periods. These measures are shown in the Chapier 8.

9) Sulfate jon and Chloride ion

The concentration of both ions- have same trend as that of tolal hardness and

mineralization. Compared with them, however, both fons basically coniply with the

S so o Bﬂ-,
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standard. If mineralization is decreased to comply with the standard, both ions follow
suit as both are compositions of mineratization.

- 10) Residual chlorine
- Several values did not comply with the standard, especially for treated water, but
~ residval chlorine is judged to be less problemalic since the coliforins indicators’ comply

with the standard. However careful control is necessary for residual chlorine.

i) CdD and consumption of KMnO4

. COD was ieasured during only two months, both of which exceeded the MAC. The

5.7.5

value is alnost similar to that of raw water. The values al Nukus, Kungrad and
Muynak shows high value. This means the downstream is still polluted by organic
substances. The effect of clinination in the treatment process is not observed. Whether
the cause is soluble COD or insufficient coagro-sedimentation cannot be identified.
Countermeasures to these high concentration are appropriate coagro-sedimentation and
activated carbon freatment. At first, appropriate coagro-sedimentation is necessary.

- 12)Ni

The two values exceeded the MAC in February for tap water and in May for treated
water at Kungrad. It is almost no problem since the exceeding frequency is very Jow
and the location is limited. Care should be taken at Kungrad.

(2) Water Quality of Raw Water

The water of. Amu D’uya river and canals did not comply with the staindard of raw:
waler for rbidity, Fe, Mn, total hardness, mineralization, sulfatcs, chlorides, COD L
and KMnO4 same as the water quality of treated water. The other mdlcalor:, comphed; :
with the standard or did not pose any effect since the frequency that does not comply ‘
with the standards is corisiderably low.

Evaluation of Agro-chemicals

Agro chemicals were analyzed by the GC of the Uzheki side until July }995 and by
G(, MS aftcr Augusl because of the breakdown of GC- MS '

Allhough 26 ﬁgfo-chehﬁca]s in the water were analyied at first, :analysis of many of
them were stopped after several months because they were not detected. Agro-

" chémicals analyzed during almost all months are the following 6 indicators. The other

agro-chemicals were not defected so that the analysis was



p, p'-DDT, p, p’-DDE, pp-DDD, ¢-BHC, B-BHC, 7-BHC,

Thesc 6 agro-chemicals were detected and the other indicators were not detected duting
the analysis period so evaluation of agro-chemicals in the water is conducted on these 6
indicators. '

According to the results of GC analysis as for BHC isomers, -BHC was detected at
more than 1¢g/ in five samples between May and July The hlghesl value was 2,984y
g/l. As for DDT compoutids, only p,p’- DDE were detected at fess than 0. 2.ugll mainly

in Seplcmber. ‘The other agro-chemicals were also detected, but at less than g/, '

5’7.6

In addition to GC analysis, gas chromatographic ahd_ mass spectromelric (GC-MS)
analysis were used for samples taken after August, 1995, In this analysis, agro-

‘chemicals inchiding BHC isomers and DDT compounds were not detected.

“The minimum detection limit for GC-MS are highet than GC. By GC analysis, agro-

chemicals are determined only by the retention time. As aresult, if the retention time of
the other agro-chemicals is incidentally the same as that of the specified agro-
cheinicals, the other agro-chemicals are judged as the specified agro-chemicals,

"The minimum detection limits for GC-MS are set at $pg/l, lower than WHO guidcliﬁe
for drinking water in 1993 (where allowable limits for 7 -BHC and DDT are set at 1yt

g/M). Samples of more than lpghl in B-BHC may contain collector drain water.

However, judging from 1) allowable daily limit of 3 -BHC per day is considered the
same as of 7 -BHC and 2) only onc samplc cxceeds 2ugh (maxumlm ‘allowable
concentration of 7 -BHC in WHO guideline) at Kyzyl-Uiin June, agro-chemicals are
considered not to pose any scrious effect on water.

- Nonetheless, agro-chemicals should continue to be monitored by GC-MS analysis

because the may be drained into the Amu Darya river, particularly in summer. 3-BHC

was detected, between May and July, at more than 1g/ in the five samples,

Removal Characteristies of Fiat Film Cell

For the p'er'iraliou of introduction of a membrane filter facility in future plan to remove

mineralization and agro-chemicals, prclnnmary testing by batch cell was conducted.
Tesling béitch ccll of flat films werc done by reverse osmosis lypc synlhcsnzcd polyner
(thin film composnc) membrane (NTR-729HF, NTR 759HR, NTR- 7250 NTR-7410
and NTR-7450) with waler samples taken in October. Analyzed data are shown in the
Data Book,
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5.8

Results of test, the NTR-759HR inémbrane hiad the highest removal efficic'ncy of total

hardness, mineralizition, chloride fon‘and sulfate ion in tested membranes, and N'TR-

T29HF iwas the second best. ‘The features of these membranes are for low pressure
and high flux, the main usage is desalination of river water, brackish water and sewage
purifted with advanced waste treatment.

- On ﬁcsti_cidcs, the resull of ¢ -BHC by gaS—thbmatography'(GC) analysis was
( showed that NTR-7250 had the highest removal efficiency, NTR-'.'29HF and NTR-
© 759HR were the sccond best, The NTR-7250 is for ow pressure and high flux as

NTR-729HF and NTR-759HR, the main usage is concentration and refining of amino
acids and sugars.

*The results of these tests were suggested that NT R-729:HF., NTR-759HR and NTR-

7250 have the high temoval efficiency of minerals and pesticides, but charged
meinbranés (N'TR-7410 and NTR-7450) can iiot remove these components,

‘Conclusions of Water Sources and Water Quality ’

'The Amu Darya river gets polluted from Termez due to waste water discharge from

industriat enterprises, utilities, and collector discharge, which is highly poliuted by

mineralization after washing out surface soil of irrigated' land. During last few decades,
the Amu Darya river quality deteriorated drastically because of irrigated land

‘development.

Drinking waler sources of the Study Arca are composed of the Amu Darya civer main

streamn, irrigation canals drawn from ‘main stream of the Amu 'Darya'riVCr and.
groundwater The lalter two sources are interconnected with main stream dlroclly ori
indirectly so that their quality of water affects main strear. '

According to the results of water quality analysis by the JICA Study Team, the Anu
Darya river water did not comply with the standards of raw water for drinking water
for turbidity, FFe, Mn, total hardness, mineralization, sulfates, chlorides, COD, and
KMnO,. The other indicators cdmplicd with the standard or did not pose any effect as
the frequcncy that does not complies with the standard is cons:derably low. ‘Agro-

= chemicals were not detected at the levels to posc any effect o drinking water quahly

The quality ‘of groundwalcr, which is closely connected to the 1mgallon camls, has

' delerioraled as lhe quality of the river water and the canal water has decrcascd

and successfully nanemcnled. After the collapsc of the Soviel Umon, however, the
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opcralloh and maintenance of water intake from wells deteriorated drasii'cally due to
shortages in finance and engmeers Conscquenlly, the quahty of water in wells seems
to have detcriorated recently, In the Six Study Citics, Urgench and Chimbai have:
substantial ground water resources, although they aré currently supphcd from the
‘Fuyamuyun water pipeline.

According to the analysis of the treated water and tap water by the JICA Study Team, 7
* indicators of t_u'rbidily, Fe, Mn, total hardness, nﬁrieihli?atioﬂ, COD, and KMaO4 do
not coimply withi the standards, Fe and Mn together with turbidity can bé decreased by
appropriate coagre-sedimentation.” High concentrations of COD and KMnO4, which
show high values at Kungrad and Muynak, indicate pollution by organic substances.
These substances can be removed by appropriate coagro-sedimentation to some degree
and an "ac_tivatéd carbon treatment, At first, these should be removed by: appropriate
coagto-sedimentation. Consequently, only (wo indicators, total hardness  and
mineralization will not comply with the drinking waler standard and posé effect to the
drinking water qualily, even if appropriate coégro-scdinhentalion is conducted.

The JICA Study Team forecasts the mineralization concenlration at the Tuyamuyun
" Hydro-unit and Sumanbay in the drought and Jow water flow rate of the Amu Darya
river. The results show mineralizalion complies with the standard during June to
August at the Tuyamuyun Hydro-unit and during July and Aug’ust' at Sumanbay. For
the other months, total hardness and mineralization should be reduced by desalinization
reatment or the countermeasure that stores good quality water of the Amu Darya river
in a reservoir during sunmer season.

Atcordingito' the Tuyamuyun Water Supply Master Plan, :Kaparas reservoir is planned
to use for storing good "qu‘a]i'ty‘_ water during the flood season of the Amu Darya river.
Under the recommended operation mode of filling during June or July to September
and supplying raw water during the rest of the year, qualily and quantity of the stored
water in the Kaparas reservoir are sludied and the potential of the reservoir as domestic
and drinking water source was evaluated as below.

Under the recommended operation mode of the Kaparas reservoir, -mineralizaiion
concentration is anticipated (o be below the MAC but total hardness exceeds the MAC
during the Jatter several months of reserved period when Jeached salt from the resetvoir
bed and evaporation arc considered based on the forecast by the SANIIRI For further
improvement in water quality, especially in total hardness, it is nccessary to terminate
pattially or completely collectors in the mid-stream part of the Aniu Darya river during
the filling period | |
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Under the curcent operation mode of the TMHU reservoirs, effective volume of 260
“mil. m* corresponding to the water level of 123 m can be stored on an average. This

volume meets the target water demand for the rescheduled plan in the Feasibility Study
part of this report (Part IT). However, further detailed study is necessary for miore
accurate forecast of water quality and possible stored water voline with the discharge

‘rate of the Amu Darya river in drought or low water year.
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Fig. 5.1 Monthly Disdiarge Varlation
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Fig.5.2 Yearly Discharge Variation
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' Fig’.s.d-(aj Av’erage Inflow Rate of Canal to AnltuDary'a River
from 1976 {0 1993 by Section
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Fig.5.5(a) Trend of Average

Mineratization of Major Collecior Drains

by Section :
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an 5.6- (a) Mouithly Mineralization Trend by Section of

Major Coltector Drains
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Fig. 5.7-(a) Flow and Mincralization in Amu Darya River

-at Tuyamuyun Gorge (1974 - 1993) -
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Flow and Total Hardness in Amu Darya River

Fig. 5.7-(b)

- at Tuyamuyun Gorge (1974 - 1993)
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Fig. 5.8-(a) Relationship between Mlnetalhalior@ and Discharge Rate
of Amul)airya river at Tuyamuyon Gorge '
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Fig. 5.8-{b) Relationship between Mineralization and blschhrge Rate
of AmuDarya rlver al Sumambay
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Fig, 5.11 Monthty Mineralization Concentration of Canal and Well

in Urgench
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'CHAPTER 6 INSTITUTIONAL AND ORGANIZATIONAL ASPECIS
6.1 Glohal Trend in Water S.upply Policies, Institution and Systems

6.1.1 . General

In the last five decades, over 160 co_uiltrics have emerged as sovereign states and their
econamic, social: and political ‘development has become a major goal of the
international éo_ﬁunu‘riity. Though many of them have passed through the process of

 industrialization to different degrees, many basic dcﬁclopmcnt problems still remain
unsolved. '

Water Supply and Sanitation Scctor (WS&SS) has been one of the most important
+ sectors for develop'men't -a pr’occsé rcshlting at least in improved health and longevity,
higher livin'g standards aiid produclh:'/ily, énhanced local problem solving capacity and
i11c‘reaScdf access o essential commodities and services. The United Nation’s
International Decade for Drinking Water Supply. & Sanitation (1981-90) declared with
the goal to avail “Water & Sanilation for all by 1990" has lead to worldwide
concentrated development efforts towards upgrading the WS&SS. The Decade’s

campaign had encouraged the nalions to put their resousces into installing facilities but
with little attenition given to human behavior and institutional needs. Experiences of
such efforts have shown that long-term success of the WS&SS was dependent on
good planning, supportive poticies,” strong community participation, and adequate
financing with cmphasis stressed tpon areas of community participation, pelicy -
‘dialogue, financing and management, training, institutional and hu:man;résc')urcc's :
“developnient. Traditions of governimental responsibilities and policy fOrmulatio'n.%an'd o
implementation also play a key tole. Administrative systems may requircE changes S0
that the government can rationally and objectively develop and implement policies,
plans, programs and projects. Sustainable development of the WS&SS provokes
change in how authority and wesponsibilities are distributed and techitologics are
disseminated. ' '

While the donor’s role is to assist, the responsibility for dc?cl'opment ultimzitély
“beloings to the recipient nation, Partacrship among donors, governmenis and’ NGOs
help empower individuals * and communities, and increase accountability of
governmental and non-governmental institutions (o the people they serve. The global
trend in dcvelopnient_ and technical assistance is therefore to lay emphasis on institution
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6.1.2

_ strenglhemng and capabxllty burldmg of the authormcs and agencies rcsponsublc forthe

Sector.

Basic Principles/Criteria for Service Delivery in the Waler.Suppl.y
Sector

Ultithate objective in watér supply sector is to provide a service to the satisfaction of

the customers ‘assuring stable and adequale supply of water thal meets the required
qualiliy standards at reasonable price. To provide a satisfactory 'servicé efficiently and
with the lowest possible and neéessary financial, administrative and te‘chniéal ihput'at
allractive 1irices, the water supply authorities, must essentially be supported with well
sel goverament policies and systems, legiélatic)n, strategic p!aﬁning, funds and clearly
defined institutional responsibilitics.: Besides, they need authority with reasonable
flexibility to function effectively without being confronted with' rigid civil and
administrative rules and conditions. Appropriatc inpi;ls by a]i institutions responsible
for sector governance, service delivery and service support at both national and local
fevels must be guaranteed besides maximum coordination and interaction among them.

Somie basie principles/criteria for better service delivery in the sector are listed below;
1) Agccountability must be established,
~a) of the government for,
- national policy and sirategic planning on water managcment and water supply,
- legislation and regulation development,
- planning and control of national water resources, and funding on their
development, protection and conservation as well,
- planning and dévelopment of institutions and systems,
- planning , development and funding of national infrastructures,
- necessary sector support
b) of the regional/local governments for;
- implementing the government policies and plans
- planning and development of institutions and systems,
- planning, dévélépmént and fund.ing of local infrastructures,
- necessary sector supporl
2) Financial Viability of all service delivery systems should bc largelcd by operating

them on seclf-financing/commercial basis with gradual rcductlon in subsidtes
granted. _ o

3) Sound Management of each mdwrdual mstlmllon in a cost conscious manner must
be established.
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6.2

6.2.1

6.2.2

Measurable Performance

4y _
Inputs and performance of funclions: by the institutions within the mandated

authorily and responsibility/ics must be measurable and accountable.
Goals and Objectives of the Water Supply Sector in the ROU

Overall Goals Set Out for Goveriiment: Operations

- A major policy goal set out by the G_ovemmént‘ of the ROU after its independence is

the shifting to the mdrket economy. To achieve this goal, the government has
established a scries of specific objectives focusing on;

# formulation of syéteslls for- legislative and organizational aspects to facilitate

administrative decentralization and increased level of public participation,

* promoting decenlralizalion of executive-administrative functions of the
govéminém, _

* reorganization and decentralization of niinistries, central departments and public
institutions in order to achieve efficiency and rationalization of functions,

¥ promoting privatization and increased participation- of “private sector in the
appropriate sectots.

Accordingly, proceeding from the need to consolidate exccutive powe.r' in the
conditions of transition to the matket econonty, the Supreme Council of the ROU has
enacted legislation to establish in the provinces, districls émc} ciies of the ROU bosts of
Khoidms who will serve as heads of local representative and echutivc—:adminis{rat_ivc
authorities. The ministries, state commitees and central departments were reorganized
and decentralized with delegation of authorily to prevent/minimize ‘duplication and
overlapping of functions of differcnt departments.  Decentralized  functional
departments were subordinated (o the respective Khokimiat. Service or production
departments were reorganized for them (o operate as commercially oriented self
supported enterpriscs.

Overall Goals Set Out in the Water Management Sector

Legislation has been formulated on water managcmcnt and water usage with' the

following objectives;

¥ regulatioh of water relations,

* rational utilization of waer resourees for the needs of both population and national
economy, :
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protecuon of walet resources against pollution, contamination and deternorauon,
pn,vcnuou and elimifiaiion of harmful lmpact on the waters,

improvement of conditions of watér bodics/objects,

protection of righis and responsibilities of enterprises, agencies and offices of
farms and individuals as rcgards to water rclations.

6.2.3 Overall Goals Set Out in the Public Water Supply Sector -

Public water supply falls under the public utilities for which the Ministry 'of Public
utilities is responsible. Various résolutions tiave been passed and decrees, directives

and guidclines have been issucd idemil‘ying the folloxvinlg among the overall goals;

%

Reorganization of the activitics of the MPU of the ROU aimed at improvement in
management of public utilities in the country, and stagcd coitversion of public
utility services on self supported basis,

Establishing standards and legal basis for staged conversion of publlc utilitics
payment system towards a self—repayment system, but in line with the measures
aimed at social protection of the population in the form of purposive subsidies for
partial cover of public utility service expenscs, - _

Stage by stage reduction of state subsidies on the financing of public unlities
expenses, _

Giving mandate to the Council of Ministers of the ROK, Regional Khokimiats and
Tashkent City Khokimiat to approve the consumption limits and tariff of public
atilities within their respective territories,

_Gradual and complete shifting from the cx:stmg system whcreby the populatlon

pay for water and sewerage services - accordmg to estimated water consumption
rations, © a system of payment for actual consumphon based on water meter
readings.

’l‘akihg measures 1o increase responsibility of the heads of public utitity enterprises

in “order to ensure timely sclilement of payments by consumers for services
provndcd

As evident from these goals, introduction of market economy policies has positively
contributed the ROU 1o fall in line with the global trends in water sector devc!opment
and service dclivcry. The changes and progress made towards achicving the goals in
the water supply sectlor are encouraging in thé light of factors such as; scvcrc'ecoﬁomic
crisis the countcy had to face soon after its independence, sudden shift in policies and

logistical difficulties in the overall system in adjusting to the required changes ete.

Such factors that influence the intended progress in the implementation of sector
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6.3

6.4

6,4.1

policics can- not therefore be ignored in miaking fufure improvements through
‘institutionial and managerial strengtheiing, policy considerations etc.

Histery and Development of Water Supply Policies and Systems

In Uzbekislan, policies and '_systt:ms in the water supply sector have been originally
developed by the i_:cntfal jadministr'alivc organ of the FSU. After gaining independence,
the government of the '_ROU has revised/replaced them where necessary to suit the new
socioeéonomic.policies'-of'the' country: In the ESU, management of the inferstate river
waters for common use by member rcpublics was determined in Moscow. But now
the concerned states collectively make necessary adjustnents in the policies regarding

~ the rational use of interstate river water sources common to them, and to take

necessary meastires to protect the resources from pollution and contamination.

The national poiiciés on water management and water rights are learnt to have evolved
over thie past lwo thousand years, with minor modiﬁcaiions done from tine to time to
adjust with the changing political and socioeconontic climate. The limtited resources of
surface water, niostly dependent on two interstate rivers which themsclves are

" regulated by interstate bodies, are managed by the Ministry of Mélioralion and Water
- Management (MM&WM) which is responsible for overall management of water in the

ROU. Exploitation of grouncl_water resources is managed by the State Committce for
Geology and Mineral Resources (SCGMR). | _
The policies on water management and allocation of water ta the different branches of
the cconomy are detcmuncd and guided by the legislahve acts of the govemmcm The :
pohcy on the rights of water use determines the priorities in the order of; pubhc5
drinking water supply, industrial water supply, agrlcu!lural and 1mgat1cm ‘water
supply. This indicates the priority and importance given to domestic water by the
government which has set in its policy a target to have all cmzr_:ns accessible to safe
and stable drinking water supply by year 2010. Taking info account of prevailing -
socioeconomic conditions, for the time being, tariff is kept comparatively low on
domestic water, along with some state subsidies for social protbctio‘n?of “the

~ population, to ensure availﬁbililybf potable water td the people at af; fofdablc prices.

Legistations Related to Water Supply

Basic Concepts on Public Water S.upply

. By law, the entire responsibility of public water supply rests with the State and
N thérch(c; the governnient's responsibilities and obligations are performed through the
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various state agencics discussed in Section 6.5. Though the overalt supervisory

responsibilities reinain with- the central ministries, - decentralization of services have

been effected recchlly to achieve improvcménis in the level of service and management
at regional level. Through rcorganization by shifting somie résponsibilities froni the
center to the regional administration and local bodies, it is targeted to have the local

public water supply agencies that serve urban arcas and regional cenlers’ operale as

- conunetcially oricnled and sclf supported cnu,rpnsus ‘However, water supply bemg

considered as an essential comimunal service, prwatlmhon_of this ‘sector was ot
conisidered until by anew dectee in August 1995, infrastructire for watér supply and

- sewérage were added to the list of facilities and enterprises which can be privatized
stthject to the decision of the Cabinet of Ministers. -

6.4.2 Fundamental Acls and Laws on Water Supply

Some of the important laws, regulations, decrees and other legislative documents and
‘standards etc., pertaining to watet supply sector in the ROU are listed in Table 6.1.

Table 6.1 Some Important Acts, Laws, Regulations, Decrees, Standards etc.,

Related to Water Supply-Sector

Government

1

The Constitution of the Republic of Uzbekistan-December 8, 1992 - Stipvlates: |
- Administrative and Teuritorial Structure and State System (Part 1V), Organization of State Authority (Part

V), Citizens' duly lo- protect envitonment {Art.50),- Natural resources shall be rationally used and
protected by the State (Art.35). :

Water Management

2
3

The Law of the Republic of Uzbekistan on Water and Utilization of Water Use-June
12, 1993 - Dictates on management and use of waler resources.

The Decrec {N0.385 dated 3od Augusti993} of the Govemment of Uzbekistan on
Limited Waler Use-August 3, 1993 - Dictates rational use of water résources.

: Nature Protection/Sanitation

Law of the Republlc of Uzbekistan on Protection “of Nature

Standard Regulations for State Basin {Teriitonial) Inspectomtc for Regulallon of Use
and Protection of Walters.
Sanitary Rules and Standards for the Protection of Surface

Rules on the State Committee for Nalure ?roicéllbn' of Uzbekistan.
Law of the Republic of Uzbekistan “On the State Sanl!ary Inspection™July 3, 1992

State Standard 2761.84 Sources of the Cenlralizcd Drinking ‘and Service Waier
Supply- Sanitary, Techaical Requirements and Rules of Selection of Water lntake
Collectors.

Govemment Standards on Drinkmg Waler, Ilygicnle Requiremenls a_nd Q'uali(y
Control-Gost-2874.82.-October 18, 1982 : S : :
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nsiitationalfOrganizational _
11 Rules on the State Committee for Nature Protection of Uzbekistan

12 Law of the Republic of Uzbcekistan “On the Reorganization of the Local Authorities
_ of the Republic of Uzbcekistan™January 4, 1992
13 The Decvee of the President of the Republic of Uzbekistan About Improvement in
‘Management of Public Ulilities in the Republic of Uzbekistan
14 Resolutien No.371 of the Cabinet of Ministers of the ‘Republic of Uzbekistan
-~ Regarding the Issues of Organization and Activities of the Mmlslly of Public
~Utilities of the Republic of Uzbékistan-July 22, 1993 - Suggesls typical organization
~ * structure of the MPU of the ROU and enterprises under it
15 The Decree No. 307/X11 of the Chairman of the Supreme Council of the Republic of
‘ Karakalpakstan in Regarding the Issues of Orgamization and Activities of 'the
© Ministry of Publi¢ Utilitics of the Republic of Uzbekistan, August 23, 1993
16 The Décree  No. 239/9 of the Council of Ministers of the Republic of
'Kar'aka!pakstan “About Organizallon and Activities of the Ministry of Public
Utilities of the Republic of Karakalpakstan-September 20, 1993
17 Resolution No. 54 of the Cabinet of Ministers of the Republic of Uzbekistan
‘Reganding Staged Conversion of Public Utility Seivices on Self-Sufficient Basis-
‘February 7, 1994 '

: I]nterpl ises

18 Law of ihe Republic of Uzbekistan “On Eutcrprises in the Republlc of Uzbckistan"-
February 15, 1991

19 Law of the Republic of Uzbekistan “On Dénationalization and Privatization-
" November 19, 1991

20 Law of the Republic of Uzbekistan “On Taxes from Enterprises, Assouahons and
Organizations”-February 15, 1991

21 Law of the Republic of  Uzbekistan “On Entreprencurship in the Republic oi
Uzbekistan”-February 15, 1991

Tarviffs and Taxes

22 Instructions on Sctilements with Population for Water Supply and Secwerage
‘Services in the Republic of Uzbekistan- Approved by the Decrce (31722 of 22.09.92)
of the Cabinet of Ministers ‘of Uzbekistan -September 22, 1992 - Guides fixing of mlmg

 taniffs and guides water supply enterprises (o deternmine monthly tariffs for waler supply and scv\cragl.
scrvices based on availability of conveni¢nces and water meters.

23 Ministry of Finance Decree N49/34 on Tariff- Additional Price List for Pipe Waier
and Sewerage-June 21, 1994 - Defines revised ultimate tasiff for water supply and scwerage services

- applicable to the First Group of consumets.

24 Decree of the President of the Republic of Uzbekistan "On Measures to Increase the
Responsibility of the Heads of the Enterprises and Organizations for Timely

" Settiements in the National Economiy"-May 12, 1995 . Measures to strengihen financial
* status of emerpnses ensure timely settlement by clients for pmchcls 7 work / services provided; increase
: responsnb:hly of heads of agencics for payment discipling with fines imposed.

25 Scheme No.1: Taxes, Payments, Deductions, Deposits, State Duties and Collections
- existing in the Territory of the Republic of Uzbekistan,

26 Supplement to the Dccrec No.185 -"Regulations on the installation and maintenance
of gas and ‘waler meters in  the housing facilitics and social and cueliuval

iastitutions”-May 26, 1995,

6-7 - e




6.4.3 Water Ma’nagcment and Water Rights

In Uzbekistan, once known as the country between two rivers (namely, Syr Darya and

Amu Darya), severe natural conditions of continental climate, scanty 'rainfall' and arid

terrain have determined the behavior of its pcoplc towards rational use of the scarce.
water sources. Thus, conccpls -of water nianagement have bccn well developed from :
the early days with few modifications done in thc recent past.

Amu Darya River is an- interstate river that flows throhgh the an’irél Asian states;
Tadjikislén, Uzbekistan and Turkmenstan, and bordcrin:g' the il(irtllc:n:territory of
Afghanistan. Syr Darya River is anotheér interstale river comnion to Uzbekistan,
Kirgiztan and Kazakhstan. After independéncc; these countries agrec 'él}long
~ themselves upon policies and nornis on the management of the interstate river walers.
~ An Jnterstate Coordinating Committee (ICC) was established for this pu-rpose with its
secrelariat in - Leninbad ‘in Tadjikistan where the ministers in -charge ‘of water
management of these five states meet regularly to make policy decisions related to
limits and distribution of the river waters. As for Ami Darya River, which is the
main source of sutface water (o the Study Area, maintenance of river, managenent of
river flow and distribution of water lo the concerned three states are executed by the
Interstate Water Basin Departiment of Amu Parya River Z(IWBDAR) that was
established in 1988 with its hcadquart'crs in Urgench City in Uzbékistan The
IWBDAR: is responsible for rcporhng to the ICC quarterly about its activities and
‘performancc including the tesults of water distribution as agamst the limits agreed
“upon by the ICC for cach year/season.

“Two main l¢gisiaili\}c documents namely, “the Law of the Republic of Uzbekistan on
Water and Utilization of Water Use” and “the Decres of the Cabinet of Ministers of the
Republic of Uzbekistar on Limited Water Use” dictate the activities of the MM&WM.
Legislation provides for the MM&WM to fix the limits of water for each branch of
walter use and o issue water within the fixed limits. As for the rights of water use,”
priority is given to public water use followed by the water uses for industrial,
agricultural and irrigation purposes in that order. A shortage in one branch of :w._atér _
use inay be compensated by adjusting atlocation to another br;uich that is given a lower
priority. Limits for each branch.of water use are fixed ‘in cach territory based on~
requests mmade by the recipicnts and arrangements made with the regional depariments
of the MM&WM. Agreements on water use specify the purpose, source, quantity and
time of waer usage.
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6.4.4

Legislation provides for protection, _rational use and managcmeﬁt of groundwater
resources which are used for both urban and rural water'supﬂy. Overall rcspoinsibility
for management of grounds\{atcr resources lics with the SCGMR. The State
Hydrogeological Enterprise (SHE) under the SCGMR is responsible for exploration,
conservation and setting up norms for rational use of groundwater resources,
construction of:groundw_a_tef wells and offers consultancy services on groundwater

exploitalion. Groundwater can not be exploited without approval by the SCGMR.

Public Water Supply

. When Uzbekistan was a member republic of the FSU, imporlance had becn given to

production of cotton and other cash Cr‘ops. Even today, a major portion of exploitable
water resources is being utilized for irrigation. ‘But, after independence, to boost up

- economy backed by a healthy nation, the government has given high priority to public

water supply, and particularly to the drinking water supply.

Public water supply in the cities and urban centers were formerly under the purview of
the ceniral organization “UzVodokanal” (Water Supply. and Sewerage Services
Department) under the then Ministry of Housing & Utility Services (MII&PU), while
water supply in the rural areas was mainly the responsibilily of the central organization
“Uzagrovodokanal” (Agricultural Water Supply Department) under the Ministry of

-Agriculture (MOA). Structural changes to the agencies in charge of public water

supply were made through the major legislations; the Law of Repuhhc of Uzbekls{an

“On the Reorganization of the Local Authorities of the Republic of Uzbek;stan the

Presidential Decree “About Improvement in Management of Public Uulmes in’ lhc"

Republic of Uzbekistan” and the Resolution No.371 of the Cabinet of Ministers of the .

Republic of Uzbekistan “Regarding the Issues of Organization and Activities of the
Ministey of Public Utilities of the Republic of Uzbekistan”.

By the Presidential Decree, the former MH&PU was reorganized to the present MPU
of the ROU (s¢e Fig.6. 1). The functions and responsibilities of “UzVodokanal” were
decentralized and delegated to tespective territorial governments and their subordinate
agencics. Public water supply and scw'cragc services in cities, towns and regionat
centers of the ROU are now managed by the Territorial Conwunal Services

| Méintehancc Amalgamations (TCMA) under the Khokimiats of the Provinces and

Tashkent City and in the Republic of Karakalpakstan (ROK) by the Ministry of Public
Utilities of the ROK (MPUK). Management of water supply and sewerage services in

. the rural settiements (except in the ROK) remains unchanged.
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~ . However, - the departiments responsible for construction, operation and maintenance

6.5

- 6.5.1

~ of regional water pipetines that supply water to utban' and rural population of two or

more provinces were not included under the TCMAs, but were reporting directly to the
MPU of the' ROU. Later in 1995, the chubiican Production Amalgamation for
Development and Operation of Regional Watet Pipelincs (RPADORWP) was sel up to
supervise these departments’ with a view to solve all probléms afising from operation
and dev:elopmcnt' of regional water pipelines. o -

In reorgahizing the territorial systems, the respective governments have passed
resolutions and issucd their own decreés or guidetings’ basically in - ling with the
directives from the center for prompt implementation of such directives.

" Aftér reorganization, the role of the MPU of the ROU in waler supply and sewerage

sector has basically reduced to overall supervision ‘of facilities, : coordination of
aclivities of - the newly organized amalgfimalions, and within the limits of its
competence, formulating of policy, concepts and norms, ‘state programs for
development of water supply and sewerage facititics and a consultative role, besides
allocating of funds needed for the five inter-regional pipeline projects which are now
under constniction or partly being constructed.

Water Supply Administration

Authorities Responsible for Water Supply

- In'the ROU, water supply related activities afe administered under several agencies

depending on the purpose and the service area. The key ministries involved are the
MM&WM, the MOA and the MPU of the ROU. Most of the freely exploitable water
resources are wtilized for irrigation and this is administered by the MM&WM through
its regional agencics “VodRem” and “VodKhoz” which have their own regional
subdlvisions for 'dece_m'ra]imd management and operations.’ The main users of
irrigation water arc the collective and private farins.

Prior to administrative reorganizalion, the responsibility of prodicing and supplying
public water 1o the cities and urban centers was lying with the central government
depariment “UzVodoKanal”. This responsibility now tics mainly with the production
enterprises “Vodol{mlal" managed under a Deputy Khokim in the 12 provinces (and
Tashkent City) through the TCMA, or under the: Depuly ‘Minister, MPUK, and
supervised by the MPU of the ROU. The enterprise’ “GasProm” under the central
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~ department “UzTransGas” that is mainly responsible for production and distribution' of
- gas also produces drinking water that is supplied to some urban areas, for example in

Kungrad City in the Sludy Area, where the water distiibution is done by VodoKanat-
ROK. In the Study Arca, local waterworks have their own water sources
(groundwater or canals) and treatment facilities, but - now depend largely on the bulk

rp'roducers namely; the Department for Operation and Maintenarce of Tuyamuytin~

Urgench Intcr—r(,gional Water Pipeline (DOMIWP-T/N) and the Departiment for

ILOpcratlon and Maintenance of Tuyaimuyun~Nukus Inter-regional Water Pipeline

H{DOMIWP- TIN) who delwcr Amu Darya water from Tuyanmiyun Reservoir after

6.5.2

“treatment,

E1\/Ianag<:1_ne'nt of water supply and sewerage services of rural setilements in the ROU is

dt_)n'é by the Republican Preduction Amalgamation Uzagrovodokanal under the MOA
of ROU and the Joint-Stock Company “Obi Hayot” (except in ROK where this

function is handled by the Council of Ministers). The main source of water is the

irrigalion canals serving the farms, though ground water is also used for this purpose -
in some rural areas. Agrovodokanal enterprises in the Study Area purchase water also
from the DOMIWPs and Vodokanals where such facility is available. .

The various authoritics and agencies directly responsible for, or indirectly involved
with, water supply in the Study Area are outlined in Table 6.2. o

Administrative Mechanism

: N Situation before Independence

a) Planning
Until 1990, there was a State Planning Committce (GosPlan), existing under the
-Council of Ministers of the UzbekSSR, in charge of formulaling plans- and
monitoring and analyses of plan implementation. Sector-wise, five year plans
were prcp:irdd here. National plan on water supply development was formulated
in accordance 'w'_i(h Decree No. 1110 (September 19, 1988) of the Central
Commiilec of the Communist Parly and the Council of Ministers of the USSR.

Under the FSU system, the concept of water supply plan is initiated by the
UzVodoKanaUUzAgrovodok_anal_wh_o then requests the MPU andfor MOA of
the ROU_, as the case 'may be, to procécd with master plan or feasibility studies.
The ministry in charge after dc(_:iding to cmbark on a master plan for the entire
republic or a specific region,” proceeds the matter with the GosPlan. Master plan
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or feasibility study must be appraised and approved by the competent agencies,

‘includinig the ministries/committees involved with water management and waler

'supply and the SCNP. Consent of the concerned Khokimiats must also be
obtained,

b) Design
The ministry in chargc then nqucsts a profﬂssmnal design agency o prepare the
basie design and detailed desig based on the approved feasibility study. This
“work i$ usually entnastcd to the’ rpspcclwe desrgn institute of the MPU/ MOA of
the ROU. The design is then chécked by the State Comrmltec for Consttuction
(GosStroi) with necessary adjuslmcnts and ameadments done at_ this stage. After

© the iﬁmlcménting agency'is'decidcd, approifa] is sbught for the funds. GosPlan
and GosStroi are requested to alocate funds and materials from the government.

¢) Funding
By the Decree No. 10, rcsponsnblhhcs on the construction of main pipclines,
water intakes, desalination plants, intra-village water pipe networks, etc., were
given to the Counicil of Ministers of the UzbekSSR. Based on this decree, the
Joint Sowct Union-Republican Program was dcsngned wherein all the control
 figures were amended throughout - implementing agencies and the construction

limits were calculated annually. Funding was done from the central budget of the
FSU.

(3] S.iilﬁi_al_ion after !ndepcﬁdencc

After indepcndenéc, responsibilities of financing of water inanagement and related
construction were fully shifted to' the ROU. The Council of Ministers of the ROU
issued Decree No.275 basically similar in context to the Decrée No. 1110, After
restructuring the MPU of the ROU, with the républican organizations such as the
‘UzVodokanal being abolished and their responsibilities having transferred to the
locat authoritics, planning and reporting activities are now perforined at Tocal level
by the TCMAs. ‘The system for forecasting and monitoring of plan implementation
still exists, but this is now pcrfo‘rmcd by the local committee for forecasting and
statistics.

The pfoccss from formulating a plan to the constiniction of facilities is outlined *
below, For example, in the ROK, in October~November every year the forecast -

data on the plans for the following year are sent to Tashkent for the MOF of the
ROU to cstimate the budget capacity and arrive at the final figures of budget
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allocation. These figutes are sent down to implementing ministrics or agencies,
who concretize them subject wisc. After approval of these figures by the SCES,
~funding is arranged through banks. This proce(lllre has not changed even now.
But, state financing would be ext_ended for the construction of large water main
pipés, whereas the intra-farm (intra-village) pipeline nectworks should be
conslmc:téd using funds from the local budget and residents’ fees. Construction of

the water supply facilities in the ROK is beirig implemented mosily by the three
‘main agengies: Republican United Directorate “PRIARALYE”-which handlés rural
~ walter supply; the Directorate for Construction of ""I‘uyal'mxyun-Nukus-Chimbay-
~ “Takhtakpir® Water Pipeline-which' builds the water mains and, the production
entetpiise VodoKanal of the ROK-which implements the construction of water and
sewe_:rége networks in cities and regional centers. Limited financing is allocated to
these subjects from the budget of ROU through the credit linc of the MOF.

In Khorezm, the procedure is similar, but done under the ' corresponding
admiinistration, i.e. the Provincial Khokimiat, in contrast to the Council of
* Ministers in the ROK. Capital constraction of public utilities at provincial level is
done with funds allocated or credit from the MOF. To obtain funds, the Khokim
has 1o prepare and submit proposals to the SCES for checking and approval. The -

* Provincial Finance Department (PFD) is responsible for requesting funds from the

center. The budget, when approved and allocated to the Khokim, is distributed to

three parucs, ‘Capital Conslruction ‘Management Department of the Khokmnal
United Directorate for C‘onstmchon in Aral An.a and the TCMA

6.5.3 Organization of Waterworks
(1) General

The organization for public water supply in the Study Area involves a number of
authorities and institutions inter linked at differeat levels. Institutional involvement _
at interslate, central and local levels, could bé summarized as in Fig.6.2.

* (2) Typical Organizational Structure of Waterworks

Vodo}_(anals are organized based on the typical organizational sct up of public
waterworks recommended by the Decree No. 371 of the Cabinet of Ministers of
the ROU and subsequent resolutions’ ete; The organization structure of the
(l_en"itori:'al level) VodoKanals of the ROK and Khorezm Province are shown in
Figs. 6.3 and 6.4 respectively. The organization structure of a typical city level
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© waterworks entérprise is shown in an 6. 5 gwmg the VodoKanal of Khiva (‘lty as
an example. '

The organization structure of the DOMIWP-F/U and the DOMIWP-T/N (the two
departments responsible for construction, operation and maintenance of regional

- pipelines in the Study Arca) is shown in Figs 6.6 and 6.7 n,spectlvely, while that

- of the RPADORWP which supcrvnscs the two dcparimcnis is shown in Fig. 6.1,

W), OIgaxiiza{ion'al Mechanism fO'r Planning and Design

The general planning system of public water supply is ouilined above in Section

6.5.2. Steps have been already taken to implement the waler supply master plan for
the Study Area which was formulated by the FSU in the '80s. Planning and design

of the reservoir complcx at Tuyamuyun is under the purview of MWM&M. The
 Uzbek Public Utilities Engineering Pro;ccl Institute (Uzgipro), the demgn institute
under the MPU of the ROU, is mamly responsible for feasibility studies and
design of the facilities from water intake to the disieibution networks undér the
‘master plan while several other planning and design/reséarch institutes of the
relevant ministries and committees ar¢ assisting it with technical data, information
and advice,

The planning respensibitities of the regional and local waterworks are basically
limited to routine planning activitics such as;

a) Finaricial planning and assessment on monthly, quarterly and annuial bésis,
"~ b) Annual planning for new clients, new connections, -

¢} Planning of the quantitly of water to be produced or purchased,

d) Planning of material snpplies and services,

e} Planning of stafl requirements, training and human resource development, and

f) Operational planning and preventative maintenance planning.
Fach VodoKanal has a Planning and Economic Department where planning is
prcsclxtiy donc on a yearly basis becausé planning for longer periods would not
make muich sense under the rapid transitional natore of socioeconomic affairs
prevailing in the country. The Planning Officer is responsible for conclusion and
registration of consumer agreements and working according to the concluded
agreements. Programming of work and planning of expenditure for the ncxt.year,
determining of the amount of bonuses and liimp' sums for relief, recreation and
welfare, and calculation of the number of no-pay leave and payments are also done
by the Planning and Economic Dcpanmcm
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(4) Organizational Mechanism for Construction

Based on the master plan, major construction works of the Tuyamuyun Water
“Supply System (TWSS) are being cxecuted under the MPU of the ROU white

conslruction of Kaparéts Resérvoir is urnidertaken by the Tuyamuyun Amu Darya
* Hydro Knot (TAHK) under the MW&WM.

' For developing the TWSS, construction of reservoirs, water treatment pl:ints and
regional watcr: miain pipelines elc., Wé_re undertaken by a number of national and

regional level constriction agencies sich as the Tuyamuyan Hydro-Construction
Trust (Tuyamuyungidristroi) and Irmontazhstroi under the “Uzvodstroi” Concern,
K horezm Collective Farm Water Construciion, Naip Gas Construction and South
Gas Construction . of the “Uzgazstroi” Trust, “Uzelectromontazhkurilish” under
‘the ‘Mini"str;y' of Energy of the ROU and more than 20 subcontractors, In the ROK,
there is a special United Directorate for the constriiction of Tuyamnyun -Nukus-
Cinmbay-Tahtakuplr water main pipeline,

The VodoKanals in Karakalpakstan and Khorezm have their own Dcpaﬂments for
capital construction or construction and repairs to handle routine construclion

works of water supply and sewerage networks. This departmient also has a
division for scientific research, énginez:’ring’ design and construction supervision.
Proceeding from plans and designs for development of facilities, VodoKanal -
 determines the estimates jomtly with scientific rescarch and design institutes who
also ass:st in momtormg lhc work proglcss at a later stagc Upon recewmg the
large scale pro;ccls, Vodokanal usually depends on Tashkent for cxperlise _work, :
and in other cascs, it manages with the in-house cxpertise available. Upon
completion of expertisc work, VodoKanal sclects contractors to conclude the
contracts. H then starts financing the project through banks, giving down-payment
to start constniction and places orders for materials and equipment and cngmwrmg _
services for construction supervision.

. (§) Organization for Operation and Management of Intake and Trealment Facilities
The o'rganizationé responsible for the different types and systems of waler intakes

“and treatment facilities catering to the Study Area are summarized in Table 6.3.
* Bach of thése agencies have its own system for operation and management,
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- Table 6. 3 Orgaantlons Rcsponsible for Intake and Treatment Facillties
in the Study Area

Organization

Re}spOnsibilities and Functions

“Tuyamuyun Amudarya Hydro Knot” o
Tuyamuyun Rescrvoir Complex Management
Authority under the MM&WM (TAHK)

From a reservolr complex developed across Amudarya River,
water is issued for the Tuyamuyun~Nukus and
Tuyamuyun-Urgcnch Pipeline systems which in future will
receive snow melt water stored in Kapasas Reservoir, intake
facilities of which are under construction. :

Depariment for Operation and Maintc nance of
“Fuydmuyun - Nukus Intersregional Water
Pipeline in Nukus (DOMIWP-T/N)

With an intake on the right bank canal and a trcalmenl planl
located downstream of Tuyamuyion Amudzuya Reservoir
Complex, water is treated and sold to VodoKanals,
AgroVodoKanal and other clients along the transinission
pipetine for supply mainly to the nght bank areas (and
Kungrad Cily) of the Study Area.

Department for Operation and Maintenance of
Tuyainuyun- Urgench Inter-regional Wates
Pipeline in Urgench (DOMIWP-T/U)

With an intake on the left bank canal and 4 trea1ment plant
located downstream of Tuyamu;un Amudarya Reservoir
Complex, waler is treated and sold to VodoKanals,
AgroVodoKanal along the teansmission pipeline for supply
mainly to the left bank dreas (and Mangit City) of the Siudy
Area.

Preduction Enterprise “VodoKanal” of ROX
in Nukus

In different parts of thc ROK, it has scvcral water intakes
from canals and tre almem p!:m(s some of which are now
defunct or kept on stand by where water is purchased from the
Tuyamuyun~Nukus system,

Production Enterprise “GasProm" of
“UrgTransGas” Company in Urgench

With intakes from canals of Amudarya River and treatment
plants at Tahiatash and Kungrad it sells treated water to the

- VodoKanal for Khodjeili, Tahiatash and Kungrad City.

Production Enterprise “VodoKanal” of
Khorezm Province in Urgench

l_l has a waler inla}ce from Shavat Canal and a well ficld in
Charish arid a treatment plant in Urgench.

Production Enterprises
“AgroVedoKanal”

These have their owa water intakes from canals and ground
water wells Lo supply water to the rural areas. These also

purchase water froin the DOMIWPs.

(6) Organization for Distribution Facilities

VodoKanals of the ROK and Khorezm Province, and their subordinate city/district

~level unils are responsible for the distribwtion of water to the consumers in the

“cities and urban centérs within the Study Areca. Distribution facilities inclUding the é%
distribution reservoirs, post chlorination facilities, pumping stations, and pipelines '
are imaintained by a water distribution unit undér each VodoKanal,

VodoKanal has a Production and Technical Department which keeps records of
water pipeline nétworks and capacity of intakes, determinies of the volume of
capital works and gives technical advice to c’onsumers.'Vodokanal provides
technical advice to clients sceking -water supply connection for new
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institutionsfenterprises. VodoKanal decides whether to give the connection from a
network ciisting nearby, or froma new or proposed water pipe network for which
additional funds are sometimes required and a part of which the constimer has o
bear. Based on water rte:ircmcnl and supply capacity available, VodoKanal
decides on the type of connections to be given, In some local authorities which
have already spent money on the pipeline network, a new consumer may have to

pay a meibership fee to join the network. Paynicnt norms are decided as per
technical conditions- of the Vodokanals, - Payment may be made in terms of
equipnient etc.,” on barter exchange. When a new housing coriplex is buill,
VodoKanal may request a few housing units for its employees,

(N Organizalion for Menitoring and Contral of Water Quality

Bach waterworks is equipped with its own laboratory to carry out the routine water
quality conlrols required in different unit operations and distribution stages. The
“general and routine tests are regularly conducted at most of the laboratories in
accordance with the ROU State Standards which are basically transformed from the
standards of the FSU. For groundwater, tests are done at source, after treatment
s3> and at the outlets. For surface waler, test are donc at the reservoirfintake and at
@ different stages of unit operations to ensure consistency of quality. As for sources,
groundwater is tested once a year and surface water once every month.

The Central Laboratory of the MPU in Tashkent is responsible for foﬁnhlating
methodofogy,  assisting the  subordinate laboratories -~ with  advice,
preparation/supply of standards and guidelines, supervision and asscssment of
pcrformmlce,'siaff training, upgradiﬁg skills ‘and qualifications and 'issui:ng of
vocalional certificates. The Chief Technologist is responsible for chemical and
bacteriological control service. Nation wide, there are 13 large laboratories at
provincial level and a total of 66 laboratorics exclusively for water supply service.
Laboratorics are grad.cd according to the population served. Monthly tests are done
for 32 parameters at the provincial laboratorics, whereas in the lower fevel
laboratorics in cities and towns, ohly 15 water qualily items arc tested on'a déily |
basis. Some smaller waterworks in the r{:gional cenlers in the Study Area do not

have facilities for bacteriological tests and these are done at the provincial level
laboratorics attached to the VodoKanals in Nukus or Urgench. The tests which can
not be handled by the Provincial or Central faboratories are done at the Tashkent
Gcology Laboratory on contract basis.
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The quality of drinking water supplied by diffetent agcﬁci&é is controlled by the
- MOH. Regular checks, inspections and "water 'qtlafily tests are conducted  at
regional level by the Sanitary and Lpideriologic Laboratorics that are usually

affiliasted to the regional hospitals. The MOH has a major independent but

controlling role in collecting and testing water samples when and where necessary
and advising the concerned Khokim and the walerworks if any problems arise

regarding the quality of water.. On' MOH's rocommendations, waterworks arc
required to take immediate measures to rectify the water quality situation to satisfy
‘the safety standards.

The MOH, through its Sanitary and Epide'llliologié Service, not only keeps a close
eye on lhc:qilalily of dfinkiﬁg water, but jointlly with the SCNP also nionitors the
quality of effluents, sewerage and twastewater discharged inlo surface waters.
While MOH does this from a point of view of sanitation conttol; SCNP's role is
mainly from the aspects of environmental protection. The State Special Inspection
Agency for Analytical Control (GosSIAK) in Tashkent, a subotdinate agency of
the SCNP, and its régional labotatories are responsible for tésting and analyses
work. -

{&) Consumer Relations

The DOMIWP-T/N and the DOMIWP-T/U sell treated water in _bulk to the
VodoKanals and the AgroVodokanals in the Study Area for distribution to ultimate
consumers on the fcspcc(ivc networks. The DOMIWP-T/N caters also to a limited
number of industriesfentérprises/settlements anhg its transmission pipeline. Their
-~ relations with such bulk constimer are simple and well defined, but thefe have been -
" problems on tmely collection of revenue from some enterprises along the

pipelines.

Consumers of the VodoKanals arc houscholds in Group I, public institutions ete.
in Group 11 and industriat enterprises in Group Iil. Consumer affairs are handled
by the Water Sales and Subscriptions Department. Solvency of the VodoKanal

depends also on the performance of this department whose dutics include;
“dispatching  inspectors’ and controllers who  issue subé‘cr_iplion books (o
houscholds, inventorizing water consumplion, sénding of official notices to errant
consunrs warning of supply disconnection and ensuring of tinely payments by
conswiners. ' '



- Consumer complaints are generally centered on issucs such as, low walet pressure
- dnd Yack of flow, particularly in arcas with buildings having more than (wo storics,
high turbidity during summer periods, or excessive salinity and hardness, s pecially
in remote cities like Muynak. A special team is set up within the VodoKanals to
study the consumer complaints, with the Director of VodoKanal being responsible
for implementation of remedial measures, and a 24-hour work team available to

attend to repairs.
(9) Management Information System (MIS)

Fach waterworks has ils own system for transfer of management information,
Alihough these are not sophisticated systems that use computers and modern
communication techniques, management information is communicated among the
management staff through regular reports which compare planned/estimated figures
wilh acluals, sometimes using performance indicators, and at regular meetings of
the managemeat staff held weekly, monthly or quarterly. Reports are also sent to
the supeficir administrative authority/iés for information and necessary action, |

(% For example, in Khorezm, at the VodoKanal-Kz, managcmcnt'information' is
communicated to its scnior staff and relevant external agencies through regular
reports prepared for each area of operation covering data on; a) target fuilfillment
for water supply, water sales and sewerage services, b) revenue from wate;r sales
and sewerage services, ¢) paid services, d) fund for staff remuneration, e} revenue
and expenditure, f) operational balance ‘sheets and firianci'al calculations, g)
personiel (employment, enrollment and dismissals), h) professmnal trammg and 5
military service, #) salvage of waste melals. j) utilization of fuel,: heat encrgy and :
electricity, k) maintenance and repair works, 1) mvenllons, mn) consumer
applications and complaints and, n) water taken from Shavat canal, treated and
supplied. '

th) Accounting, Administrative, Personnel and Labbr Affairs

VodoKanals have a Chief Accountant’s Déparlmcnt for financial _adnﬁnistiaﬁoh and
a Personnel Department for the personnel management, The Director and Chief
Accountant are responsible for timely colleclion of payments due from consumers
and proper utitization of the moneys. Auditing and tax inspections are done here
annually. Auclitiﬁg is done also by the PFD under the Khokim's Office (in
Khorezm) or the Ministry of Finance (in the ROK). All setllements of wages and
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issues refative -to seittements are deall with monthly.” The Chief Accountant
prcparcs the quarterly and anmlal balance of payiient sheets.

‘Personnel Depariment keeps records of alt employces including workers who are
subject to military service. Employecs are waraed and sometimes punished if the
quality of their performance deteriorates. Diréctor and the trade union jointly decide -

on the method of punishment (e.g. not to pay Lonus). Appeals ate made to the
labor court when ciriployce or employer violates labor regulations.

The VodoKanals “employ  persons. with higher education and -also sponisor
education programs to send their specialized technicians for ‘refresh training to
Tashkent and the CIS counlncs it also organizes summer camps, recreation and
welfare activilics for the employces.. At the dlscrctton of the Dlrector, c¢mployees

- dre exempled from paymg water charges. :

(11) Material Supplies and Technical Services

VodoKanals have a procurement and supply department for materials, technical
“and maintepance services, and departments under the Chief Energy Engineer and

- Chief Mechanical Engineer. The Chief Energy Engineer, who has a special
w:)rkshép and support staff, is reépmisible for uninterripled power supply and
‘proper functioning of all electric systems. The Chief Mechanical Engineer is
‘responsible for ensuring sound performance of all pumps, machinery and
equipment, and spare parts,

(12) Technical and Managerial Support

Technical support by way of advice on design, - issues on maintenance, training
and man power development etc., to the water supplying agencies come basically
from the MPU of the ROU or through arrangements made with other agencies of
“the central government. Vodokanals receive managerial support and overalt p'olic':y
guidance from the MPU of the ROU through the TCMAs and the territorial
administration (Khokimiat in Khorezm  of MPU in'the ROK).
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