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Activity 2.2: Water body identification and typology
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Abbreviations and Acronyms

AWB Artificial Water Body

BOD Biochemical oxygen demand

CIS  Common Implementation Strategy

DO Dissolvedxygen

DTL Deputy Team Leader

EPIRB Environmental Protection of International River Basins Project

EU European Union

GIS  Geographic Information System
HMWB Heavily Modified Water Body
HPP Hydro Power Plant

NGO Nongovernment organisation
RBA River Basin Analysis

RBMP River Basin Management Plan
ToR Terms of Reference

WB  Water Body

WBR 2| 1SNJ 62Re& &l NRaisé
WFD Water Framework Directive

Introduction

The present report is prepared by the Project Key Experts TatjanaKolcova and MichaehJaiknthe

assistance ofVictor Bujagc CWMEfor Moldova® ¢ KS GSOKYyAOlFt AYLX &¥Sydl G2
Tirag b D GenmadiySyrodogwnder the contract for providing Gé8rvices for Water Body Identification

and Typology and Preliminary Classification of water bodies in the Prut pilot baapoblic oMoldova

The Prut pilot basin iMoldovais locatedin the Eastern part of the countrit is a relatively narrow sp
length of695km, a width of 70 km, with an average width of 51 km and is characterized by a variety of
physical and geographical features. The Prut River here forms the border beReseanisand Republic

of Moldova Total catchment area d®rutriveris27540 km2, republic of Mold@+24% 0r6609,6 knA.

Identification, delineation, typology and preliminary classification of the water bodies in thepRout
basin have been implemented based on the River Basin Analysis, which is a first step of the River Basin
Management Plan (RBMP). To achieve the objectives, the following specific activities were carried out:

1. Identification of surface water bodies in the Prut pilot basin based on the results of
anthropogenic pressurampact analysis and hydromorphological assessment.

2. Determination of the typology of identified surface water bodies.

3. Delineation and mapping of gace water bodies, including water bodies at risk (WBR) and
heavily modified water bodies (HMWB).
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4. Preliminary classification of the surface water bodies in the Prut pilot basin.
The technical implementation of the abodescribed activities was based omaptical application of
St SySyida 2F GKS 2C5 FyR /L{ R20dzySyidaz LI NIAOdzZ I
2 | § SNJ . @Raulldnée Document #4: "ldentification and Designation of Heavily Modified and
Artificial Water Bodies"and draft of regulation for new Water Law regardinglethodology for
Identification, Delineation and Classification of Surface Water Bodikborated by MCGMoldova THVA
Project- Irrigation Sector Reform Activity (ISRA).

The outcomes of this activity will seras a foundation for the next steps of development of the River
Basin Management Plan for the Prut pibatsin withinthe country boundaries

1. Criteria and Procedure of Delineation of Surface Water Bodies

Under the term surface waters we considered inland water objects, including rivers, canals, lakes,
reservoirs and ponds.

For the purpose of assessing the ecological status of surface water and planning and implementing
program of measures, rivers and lakes have been divided into discrete volombsedies of surface
gFrGSNJ 62. a0 ! OO2NRAY3A (2 GKS 2 GSNJICNFYS@g2N] 5AN
sub-unit in the river basin to which the environmental objectives of the directive must apply.

TheWater Law No. 272 of 23.12.201Article 5:The management of water resourcestigates that the

river basin district shall be the principal unit for the management of river basins and their associated
ground waters; sulibasins may be formed within districts. The river basin districtthefRepublic of
Moldova are: i) the Dniester River Basin District; ii) the Dairioé and the Black Sea River Basin
District. The suibasin will be the main unit for identification, delineation and classification of surface
water bodies with two exceptius: surface water bodies are furthermore to be identified, delineated and
classified separately along the main stream of B@esterand Prutrivers each.

The boundaries of river basin districts and 4asins and the specialaps,in which they are defined, are
approved by the Government in accordance with Water Law No. 272 of 23.12.20Wrticle 5, sub 5
EPIRB project will preparepreliminary list of idaatifwater bodies for pilot river subasin of PruRver.

1.1 Summay of the methodology for identifying surface water bodies

{ dzZNF I OS aél GSN) 602RASAa FNBE RAAONBGS aSOtAz2ya 2NJ |
specific natural characteristics, the nature of the impact of human activity, or any otheficagt and
distinguishable parameters (Salial, 2012).

The process of delineation and identifying surface water bodies consisted of division of water bodies into
sections and parts according to agreed parameters and criteria.

Each surface water bodg subject to regular assessment of status and measures for improving and
maintaining the status of water bodies.
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The method used for the WBs delineation involves identification of the location and boundaries of
surface water bodies and initial charactation in accordance with the methodology described below.

9 The surface WBs within the river basin /dodsin were identified as falling within either one of
the following surface water categoriesrivers, lakes, or as heavily modified surface water
bodies.

1 For each surface water category, the relevant surface WB within the river basibési was
differentiated according to a type. These types are defined using the system A of the WFD in
accordance with the ToR of EPIRB Project (Tab. 1).

1 Each surface WBIthin the river basin/sukbasin should be differentiated by the relevant
ecoregions in accordance with the geographical areas. The pilot basin under this review belongs
to the 16th and 12th ecoregiors (the Eastern plainand the Pontic provinge

1 Afterwards the WBs were differentiated by surface water body types according to the descriptors
set out in the table 1.

1 For heavily modified surface water bodies the differentiation was undertaken in accordance with
the descriptors for whichever of the surfaceat@r categories (rivers or lakes) most closely
resembles.

Table 1.System A: Rivers and Lakes

Fixed RIVERS LAKES
typology Descriptors Descriptors
Ecoregion 16, 12 16,12
Type Altitude typology Altitude typology

1 high: >800 m 1 high: >800 m

1 mid-altitude: 200 to 800 m 9 mid-altitude: 200 to 800 m

1 lowland: <200 m 1 lowland: <200 m

Size typology based on catchment areg Size typology based on surface area

f small: 10 to 100 kfn 1 0.5to1km

f  medium: >100 to 1 000 Km f 1to10km

f large: >1 000 to 10 000 Km f 10 to 100 krf

f very large: >10 000 Km 1 >100 kni

Depth typology based on mean depth
T <83m
¥ 3tol5m
T >15m
Geology Geology

 calcareous i calcareous

9 siliceous i siliceous

1 organic 1 organic

All rivers with a river basin ovéd knfand lakeswith a surface area over 0.5 kwere considered for the
purpose of establishing and identifying surface water bodies. Rivers with the catchment areas smaller
than 50 knf were categorized into individual water bodies in respect to their significance. Hoyaive

Pageb of 41



Delineation ReportMoldova_MayAugust2013

small rivers are included into larger drainage basins, which serve as the basis for the management of
water bodies.

The establishment of surface water bodies was based on types of water bodies in natural conditions. The
type of the water body in atural conditions was identified for each surface water body.
The other criteria included:
- ldzYty Ay¥FtdzSyOS 2y GKS LIKeaaolf
- Stricter protection requirements established for protected areas.

N

adlriddza 2F gl

A methodological problem fowater management regulation is the large number of identified river
bodies and the consequeiat large amount of work required for studies, monitoring and surveillance.
Preliminary aggregating and grouping river bodies, in particular, was applied toeredimsinistrative
burden.

The guidelines used for WB identification and delineation are mentioned in Annex Il on the page 20.

1.2 Coding of the Water Bodies in the Prut pilot basin

For the coding of the delineated water bodies the international hydrological coding system was used,
known as theHack's main streams or Gravelius ordeavpianet al, 2009), ranks streams based on a
hierarchy of tributaries.

Each delineated water bodg the Prut pilot basin will obtain a unigue identifier using the format given in
the Table 2.

Table 2. Water body code identification scheme for the Prut pilot basin

System First order Second order Third order Fourthorder Fifth order
tributary tributary tributary tributary tributary
02 = Danubq 01 = PrutRiver| 01 = Vale&almage
0201/xx¢the | 02 =Largal
water bodies o] 03 = Mosia
the PrutRiver; | 04= Tigheci
05= Sarata 0l1=Saratica
?hzeo\}v\ge/;(x 02=ValeaSeliste
06 = Sirma
bodies of the —
07 =Lapusna
second order .
. 08 = Calmatui
tributary; : .
09 = Nirnova 01 = Tributary 1
0201YYZZ/xx _ 02 = Tributary 2
the water 10 = Prut Tributary
bodies of the |11 =Bratuleanca
third order | 12 = Va||r§ava
tributary 13=De 1a .
14 = Soltaia 01 = Vladnic
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15 = Girla Mare

16 = Girla Mica

17 = Camenca

01 = Ustia

01 = Tributary
Udia 1

01= Tributary
Udial 1

02 = Tributary
Udia 2

02 = Galdarusa
03 =Camencuta

18 = Ciuhur

01 = Sarata
(Ciuhur)

19 = Ager (Racovat)

20 = Racovat

01 =Draghiste

02 = Bogda
03 =
RacovatUscat
21 = Lopatnic
22 =Vilia 01 = Tributary
23 =larga 2
24 = Medveja

25 = Zelenaia

26 =Prut Tributary
(Dona, UA)

For example: the identifier for thestiaRiver WB iMD02011701

2. ldentification anddelineation of Surface Water Bodies

Surface water bodies are classified into water bodies in natural conditions, heavily modified and artificial
water bodies The determination of surface water bodies and heavily modified water bodies is based on

several guidelines and an agreed methodolagylescribed below.

109 surface water bodies have been identified on the rivers of the Prut pilot basthaggregated to 85
groups 64 of them have been identified as the heavily modified water body.
28 lake water bodies are located on the territoryf the pilot basin.Lake water bodies have been

aggregated to 8 group®©ne of them (pond®f the Cahul fish farnhasbeen identified as the artificial
water body. The results of WBs delineation are provided in Table 3, 4.

| Table 3. Number and total lengtbf river water bodies of the Prupilot basin(Moldova)

Water bodies in natural
conditions

Artificial water bodies

Heavily modified water bodies

Number

Length, km

Number

Length, km

Number

Length, km

36

747

73

1463
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Table 4. Number and total area of lake water bodies in tReut pilot basin (Moldova)

Natural lakes

Artificial water bodies

Heavily modified water bodies

Number

Area, km?

Number

Area, km?

Number

Area, km?

5

16.07

2

5.05

21

67.5

A list of all surfacavater bodies is provided in Annex | and they are shown on the map in Figare 1
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~,  Surfase Water Bodies
% in the Prut Pilot Basin
(Moldova)

o 40 80

kilometers

Settlements

‘ District center

& Other town

— Rivers

—— Basin limit

Natural lakes

Reservoirs

Environmemital Protection of International
River Basins Project

This project is funded by

the European Union Projection Name: UTM

Spheroid: WGS 84
Datum: WGS 84

A project Implemented by Consortium
Zone: 35 North

led by Hulla & Co, Human Dynamics KG

Figure 1. River surface water bodi@sthe Prut pilot basin
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. Zone: 35 North

Figure 2. Lake surface watbodiesin the Prut pilot basinof Moldova
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3. Summary oDelineated Water Bodie3ypology

The type of a water body depends on the set of natural properties of the water body or their parts.
The dentification of the types of rivers is based mainly on geographical and morphological character.
On the basis ofwoecoregiors (12, 16),geology ,dtitude factor and thecatchment sizeall rivers in the
Prut pilot basin belong t&9 types:

- Type | includess water bodiesin 16th ecoregionwiththe siliceousormationand the small
catchment area less than 100 kom the altitudebelow 200 m

- Type llincludes 3 water bodies in 16 ecoregion withthesiliceousformation and the small
catchment area less than 100 kom thealtitudefrom 200 to 800 m;

- Type Nhcludesl4 water bodies in 18h ecoregion withthecalcareouformationand the small
catchment area less than 100 kom thealtitudebelow 200 m

- Type V includes 4 water bodiesin 16th ecoregion withthecalcareoutormationand the small
catchment area less than 100 kom thealtitudefrom 200 to 800 m;

- TypeM includes4 water bodiesin 16-th ecoregion withthesiliceousformationand the medium
catchment area from 100 to 1 000 kam thealtitudebelow 200 m;

- Type W includes1 water bodyin 16-th ecoregion withthesiliceousformationand thecatchment
area from 100 to 1 000 kfan thealtitude from 200 to 800 m:;

- TypelXincludes9 water bodesn 16th ecoregion withthecalcareouformationand the medium
catchment area from 100 to 1 000 kon the altitudebelow 200 m;

- Type X includes9 water bodiesin 16th ecoregion withthecalcaeoudormationand the medium
catchment area from 100 to 1 000 kom the altitudefrom 200 to 800 m;

- Type Xl includes9 water bodiesin 16th ecoregion withthe calcareouformationand large
catchment area from 1 000 to 10 000 kamthealtitude below 200m;

- Type XlIVincludes5 water bodies in 18h ecoregion withthecalcareous formation and large
catchment area from 1 000 to 10 000 km2tbealtitude from 200 to 800 m;

- Type X includes 6 water bodesn 16-th ecoregion withthesiliceousormationand the very
largecatchment areanore then10 000 knfon the altitudebelow 200 m;

- Type X1 includes3 water bodiesinl6-th ecoregion withthesiliceousformation and the very large
catchment area from more then 10 000 kan the altitudefrom 200 to 800 m;

- Type Xl includes2 water bodiesin 1&h ecoregion withthecalcareoutrmationand theverylarge
catchment areanore then10 000 kmon the altitudebelow 200 m;

- Type Xl includes1 water bodjin 12-th ecoregion withthesiliceousormationand the small
catchment area less than 100 kon the altitudebelow 200 m:;

- Type XIXincludes 5 water bodesn 12-th ecoregion withthesiliceousormationand the small
catchment area less than 100 kon thealtitudefrom 200 to 800 m:;

- Type XXincludes 1 water bodyin 12-th ecoregion withthesiliceousformationand the medium
catchment area from 100 to 1 000 kom thealtitudebelow 200 m:

- Type X includes3 water bodesn 12-th ecoregion withthesiliceousformationand medium
catchment area from 100 to 1 000 kon the altitudefrom 200 to 800 m:;

- Type Xl includesl water bodyin 12-th ecoregion withthesiliceousformationand the very large
catchment area from more then 10 000 kan the altitudebelow 200 m;
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- Type Xl includes 1 water bodyin 1th ecoregionwiththe siliceousformationand the very large
catchment area from more then 10 000 kan the altitudefrom 200 to 800 m.

The Water Bodies (WB) types within the Prutpilot basin and the corresponding characterizing factors are
provided in Tables 5, 6.

Table 5. Typology of rivers in the Prut pilot basof Moldova

Descrip Type

or [ [ [ v v v ax [ x ] xa]xav] xv ] xvi | xvil xvin] xix] xx [xxi [ xxilxxi
5coreg| 16 12
Catchm large: medium very largs
ent size . medium: 1000 to| very large: >10 small:< | :>100

km? | SMall<100km2 16010 1 000k | 10000 000 knf | 100 km2 | to 1 000 >1k?n(2)00

km? km2
Siliceou

Geology s . It Ol | Siliceous, I £ Ol, I £ OIf Siliceous|, I Siliceous

. 200 200 200 200 200 200 200 200 200
Altitude[<20C 800 <200 800 <200 800 <200 800 <200 800 <200 800 <200 <200 800 <20( 800 <20( 800

Typology for9 lake water bodies is also based on geographical and morphological characteristics. On the
basis of the altitude all lake water bodies in Prut pilot basin bglimnone single type, meanwhile liye
ecoregion, geology factorsurface area siznddepthlakes fall into the followingixgroups:
- Type | includes 1 water bodyii®-th ecoregion withthesiliceousformation,the average depth from
3 to 15 m andthesurface area from 0.5 to 1 Kin
- Type llincludes1 water bodyin 16-th ecoregion withthesiliceousformation, the average depth
from 3 to 15 m andthe surface area from 1 to 10°%km
- Type lll includes 1 water bodyin-il6 ecoregion withthecalcareouformation, the average depth
from 3 to 15 m andthe surface area from 0.5 to 1°km
- Type IV includes 1 water bodyin-fl6 ecoregion withthecalcareouformation, the average depth
from 3 to 15 m andthe surface area from 1 to 10°%km
- Type V includes 1 water bodyin-ii6 ecoregion withthecalcareouformation, the average depth
more thanl5 m andthe surface area fron® 10 100 km?
- Type Vincludes3 water bodyin P2-th ecoregion withthesiliceousormation, the average depth
from 3 to 15m andthe surface area from 1 to 10 km

The types of surface water bodies on rivers and lakes are shown on the map in Figures3, 4.
Table 6. Typology of lake water bodies in the Ppitot basinof Moldova

Descriptor e
| Il 1] \Y) \ VI
Ecoregion 16 12
Altitude <200
Geology Siliceous Calcareous Siliceous
Size typology based
on Suﬁgce i{ea 0,5to 1kni | 1to10knf 0,5to 1knf | 1t0 10 knf | 10 to 100 ki | 1 to 10 knf
Depth 3-15m >15m 315m
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Figure 3. Prut River Basin of Moldova river water bodtgpology map
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4. Summary of identification of heavily modified water bodies and artificial water bodies

Heavily modified and artificial water bodies are sidiegories of surface water bodie$he nitial
identification of HMWBs and AWBs was based on the existing and easily available information for water
bodies.

A water body can be designated as a heawibdified surface water body or artificial water body only if it
meets the following criteria:

1) Changes in the hydromorphological properties of the water body, which would be required to achieve
a good ecological status, would have a significeagative impact on:

91 the environment in general;

1 the activities for which the water is abstracted, such as drinking water reserves, electricity
production or irrigation;

1 water regulation, protection against floods, or drainage;

1 other equally significant penanent human development activities.

2) Due tothe limited technical resourceand/or excessive costs, the benefits resulting from the artificial
or modified nature of the water body would not be achievable through alternative methods, which would
be mor favourable for the environment.

The initial identification of AWBs should include the surface water bodies with a catchment area of
more than 10 kri or surface area more than 0,5 Kmin the Prut pilot basin on Moldova territory the
AWBSs were not idenfied.

4.1 Identification of Artificial Surface Water Bodies

The only artificial water body identified in the basin is the group 4gonds of the Cahul fish farm
(MDL020102jn the Prut River downstreaymvhich are considered as a separate single AXYBhe

beginning of the 1970s, the Cahul fish farm was established at Crihana Veche in the Lower Prut lakes area
by embanking and expanding Lake Fontana (1,19 kmatural lake that lay to the north of Manta Lake,

It now consists of eight fish ponds, withmeximum depth of about 1 .5 m even in wet years .

4.2 |dentification of Heavily Modified Surface Water Bodies

ax
¢
(s}
QX
>+
L
<

Ly | O02NRIyOS gAGK (KS 9! 2C53 (GKS 1az. A
physical alterations by human activitydasdzo a G yaG Al £t &8 OKFYy3ISR Ay OKIF NI O
#4).
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At this stage of the project the HMWBs were preliminarily designated. This HMWB designation process
aims to justify why the WB should be classified as HMWB and therefore should haverilegsnst
objectives in terms of ecological status improvements.

The HMWB designation process consisted of the following steps:

1. Predesignation:the identification of the location, size, etc. of the water body, description of the
hydromorphological charegs and ecological alteration(s).

2. Characterisation of the user(s) benefiting from the changes (subject or users that would benefit from
the changes).

3. Identification of measures to restore good ecological status of the water body (hydromorphological
characteristics).

4. Description of the impacts of the measure(s) on the user(s) and on the wider environment.

5. Test: Are the impacts significant?

6. Identification of potential alternative means for the user to achieve the same function.

7. Test: Are thesalternatives feasible technically, economically and environmentally?

64 river and 6 lake water bodies have been identified as heavily modified surface water bodies in the
Prut pilot basin (Fig. 5):

1 6 water bodies of thePrut River, MD0201/01 04, 08,11, 13, 15 totally 128m long, were
identified as HMWB due to significant hydromorphological changes by the numbeseafoirs
along the river including the Costestinca ReservaiOnly the CostestBtinca Reservoir is used
for production of electc energy by both countries Moldova and Romahliaother water
reservoirsare used for irrigation and flood protectiandhave complex destination (fishemest
of population etc.).

1 56 otherswater bodieson the tributaries of Prut Rivertotally 1200km long, were identified as
HMWB due to significant hydromorphological changes by the number of ponds along ttee river
The ponds are used for irrigation and flood protectaswell

1 23 (6 group) of reservoirs in the river streams were identified as HR&ke water bodies.

Following the initial establishment of heavily modified surface water bodies, the final establishment will
be conducted afteranalysingthe gaps in the monitoring data and Joint Field Surveys. The final
establishment will consist of vidication of the validity of the criteria used to qualify a water body as a
heavily modified surface water body.
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Figure 5. Heavily modified river water bodies within the Prut pilot basinRépublic ofMoldova
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