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1. INTRODUCTION

Pilot action Value Drina, implemented under the CRESSIDA programme - Building
the capacity of local communities for sustainable development in international
watersheds such as the Drini and Drina river watersheds, funded by the US EPA,
implemented by the REC for Central and Eastern Europe, deals with the problem
of lack of data on the ecological status of watercourses in the Drina river basin, in
the municipalities of Mali Zvornik and Ljubovija.

SVAP2 method was selected for preliminary testing of its applicability to small
watercourses in the Drina River Basin.

This method is a screening method, which can be successfully applied by
employees in local communities, population, coastal landowners, young
professionals in the field of ecology and other related sciences with adequate
training.

Training of the team implementing this project was conducted on July 13-15, 2016
as part of US EPA technical support through three-day training for the
implementation of the SVPA2 method.



2. TRAINING OF TEAM MEMBERS FOR THE
APPLICATION OF SVAP2 METHOD

The SVAP2 method selected for testing on the watercourses in the Drina River
Basin and its applicability in assessment of the ecological status of surface flows
and their riparian zones is simple to apply but with adequate previous training by
experts who have years of experience in the application in various ecoregions.

During July (13-15), training was held for the project team and interested
representatives of local governments of Mali Zvornik and Ljubovija, PUC and HPP
Zvornik.

The training was a part of the technical support from CRESSIDA Programme, and
included the theoretical part, explanation of the SVAP 2 method and its
incorporation in the Water Framework Directive, and a practical part on the field,
where the team and participants worked together with experts to evaluate selected
locations.

Table 1. Agenda

Date and time Topic Speaker/moderator
Wednesday — 13. July 2016.
14.00 - 14.10 | Opening remarks Mr Gordana

Kohuharova, Regional
Director, REC

14.10-14.30 Programme CRESSIDA Mr Lek Kadeli, US EPA,
Coordinator of

CRESSIDA
Programme, Dr Jose
Zambrana, US EPA,
Deputy coordinator of
CRESSIDA Programme

Introductions of participants

14.30 - 1440 | Programme CRESSIDA Prof. Kathryn Boyer,
Department of

Fisheries and Wildlife
Science, Oregon State
University




14.40 - 14.50

Pilot action Value Drina

MSc Sladana Pordevic,
coordinator of Pilot
action

14.50 - 15.30

SVAP2 - Itroduction

Prof. Kathryn Boyer,
Department of
Fisheries and Wildlife
Science, Oregon State
University

15.45-16.15

Overview of stream sites

Nebojsa Aleksic -
Municipality of
Ljubovija

Boris Katic -
Municipality of Mali
Zvornik

16.15-17.15

SVAP2 — Elements for evaluation

Prof. Kathryn Boyer,
Department of
Fisheries and Wildlife
Science, Oregon State
University

17.15-18.00

Opportunity for Q/A
Plan for field work and summary

Prof. Kathryn Boyer,
Department of
Fisheries and Wildlife
Science, Oregon State
University

Dr Clayton Cox, AAAS
Fellow, US EPA

18.00 - 20.00

Visits to underground city of
Karadjordjevic Dinasty (Mali Zvornik)
and fortress Burdev grad (Zvornik,
BiH)

Organization by
Municipality of Mali
Zvornik

Thursday — 14. July 2016.

9.30-13.30

On-site assessments / training — 1st
site Radalj River

Prof. Kathryn Boyer,
Department of
Fisheries and Wildlife
Science, Oregon State
University

Dr Clayton Cox, AAAS
Fellow, US EPA




14.30 - 18.30

On-site assessments / training — 2nd
site Radalj River

Prof. Kathryn Boyer,
Department of
Fisheries and Wildlife
Science, Oregon State
University

Dr Clayton Cox, AAAS
Fellow, US EPA

Friday — 15. July

2016.

9.00 - 10.30

Presentation of results

Prof. Kathryn Boyer,
Department of
Fisheries and Wildlife
Science, Oregon State
University

Dr Clayton Cox, AAAS
Fellow, US EPA
Mihajlo Stankovic,
Environmental
Movement Sremska
Mitrovica

10.30-11.30

Opportunity for Q/A

Summary

Prof. Kathryn Boyer,
Department of
Fisheries and Wildlife
Science, Oregon State
University

Dr Clayton Cox, AAAS
Fellow, US EPA
Sladana Pordevic,
coordinator of Pilot
action

13.00 - 16.00

Visit to Special Nature Reserve
"Zasavica", Sremska Mitrovica

Sladana Pordevic,
coordinator of Pilot
action

Andrej Dimitrijevic,
REC representative for
Cooperation with
Local Governments




2.1. SVAP 2 - Introduction to the methodology and detailed
description of the elements (items) to be evaluated

Profesor Kathryn Boyer, Department of Fisheries and Wildlife Science, Oregon State
University,Corvallis, Oregon

What is the SVAP2?

The Stream Visual Assessment Protocol, Version 2, or SVAP2, is a preliminary
qualitative assessment tool to evaluate features that affect overall wadeable
stream conditions at the property level.

What it means?

This means that it is primarily intended for work with landowners whose properties
are extended along the watercourse (pasture lands, other agricultural zones,
and/or households) in order to improve the quality of watercourses. Practically, the
owners independently evaluate after the training, and evaluate the elements that
they can evaluate, also, they can monitor in the context of improvement or
worsening of the situation.

SVAP2 assists users in visually assessing physical, chemical, and biological features
within a specified reach of a stream corridor.

SVAP2 was field tested by USEPA scientists, both regionally and nationally in the
USA, along with three alternative protocols designed to evaluate physical habitat
condition of streams:

1. Ohio EPA’s Qualitative Habitat Evaluation Index (QHEI),
2. EPA's Rapid Bioassessment Protocol (EPA-RBP), and

3. EMAP-QTPH, a quantitative protocol developed by EPA’'s Environmental
Monitoring and Assessment Program.



Applications of SVAP Around the World
SVAP 2 has been translated into Spanish and Portuguese. SVAP2 has been used
in the USA, Mexico, Brazil, Argentina, Italy, and now Serbia.
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Results of SVAP in Brazil are being used to

define priority areas for implementation of
conservation measures focusing on riparian
corridor restoration.

In Colombia, partners are using the SVAP2
assessments to avoid restoring riparian
areas with high risk of erosion and bank
failure. We have had many restored areas
that were lost due to bank collapse before
people understood what they were dealing
with.

The Sarno River Visual Assessment Protocol,
was used to evaluate water quality. The
SRVAP procedure, using weighted-average
technical evaluation, proved to be
representative of the general condition of
the Sarno River, with a classification of good
to poor for the five (5) sampling sites.



Users in the USA
USDA

United States Department of Agriculture

-

Landowners seeking federal financial assistance for stream improvements from the
USDA must meet certain criteria to qualify for $$. Completing an SVAP2 is required
because it documents current conditions, identifies possible ecological stressors, and
provides the user with background information to help determine stream and
floodplain improvements that may be warranted.

Modifying SVAP2 for YOUR country

The SVAP?2 utilizes ecological and physical factors that are least sensitive to regional
differences. However, regional variation in stream conditions are a critical aspect of
stream assessment, and therefore, the protocol’s scoring elements should be
modified as needed to reflect regional differences in physical landscape features
and weather patterns.

SVAP 2 for Serbia — incorporating metrics of the Water Framework
Directive
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Figure 2: Incorporating metrics of the Water Framework Directive
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SVAP2 Basics:

link descriptions of stream conditions to what is observed throughout a
specified reach of stream

average the scores (sum of score of each element divided by the
number of elements scored)

The final overall score compares the stream to a "typical” reach of
streams in the area, or reference reaches of streams in Serbia.

Preliminary data collection:
e Collect basic information (figure 3):

ownerships, land uses

ecoregion

watershed features such as water diversions

“natural” flow regime

aquatic species of concern

identification of suitable reference stream, for comparison and scoring
accuracy

11



Stream Visual Assessment Protocol

Summary Sheet
Owner's name Evaluator's name,
Stream name Tributary to: HUC:
1. Preliminary Assessment
A. Watershed Description:
Ecoregion or MLRA Watershed Drainage area (acres or sq miles )
Watershed management structures: (no.): dams___ water controls irrigation diversions___

No. of miles of contiguous riparian cover/mile of entire stream in watershed (estimated)
Land use within watershed (%): cropland hayland grazing/pasture forest
urban industrial other (specify)

Agronomic practices in uplands include

Confined animal feeding operations (no.) Conservation (acres) industrial(acres)
Number of stream miles on property Number of total stream miles
Stream hydrology: intermittent; months of year wetted :

perennial; months of year at base flow:

B. Stream/Reach Description:

Stream Gage Location/Discharge: / cfs
Applicable Reference Stream: Reference Stream Location: /
Information Sources:

Figure 3: The first page of the questionnaire where the previously analyzed data is

entered

12



Assessment Reach

Score one stream reach per assessment, unless additional reaches are warranted
due to multiple land uses or ownerships. Explanation: If, for example, Estimates 120
meters (see the matrix for the length being estimated), land in the coastal area may
be owned by one or more owners. If there is more than one owner, everyone needs
to make an assessment.

Choose a reach based on channel type (Figure 4). Stream reach = at least 12X the
width of the stream channel at bankfull stage

Figure 4. Baseflow, bankfull, and flood plain locations (Rosgen 1996)

13



Identifying bankfull width

topographic floodplain

hydrologic floodplain
(bankfull width) 5

bankfull
elevation

Figure 5: Explanation of active flood zone and riverbed

Bankfull channel — active riverbed - as can be seen in the figure is the width of
the river bed for maximum water level and flooding of the active flood zones.

Bankfull elevation — the level of the active riverbed, or the level of filling of the
river bed and its active flood zone. In active flood zone should be species that are
tolerant to flooding and indicate contact between the watercourse and its active
flood zone.

Topographic floodplain — the width of the flooding point above the maximum
flows. In this area are present (should be) the species which are tolerant to flooding.

Figure 6. Identifying bankfull
width

An assessment reach for this
protocol is, at a minimum, a
length of stream equal to 12
times the bankfull channel
width.

14



Understanding stream channels

Conceptual models of how a channel evolves or adjusts over time illustrate the
sequence of geomorphic changes in a stream that result from disturbances in the

watershed. Such sequences are useful for evaluating trends in channel condition.
The stages of the Schumm Channel Evolution Model (CEM), as shown in figure 10,

provide a visual orientation of the pattern of streambed adjustment in an incising

stream, its gradual detachment from the existing flood plain, and eventual

formation of a new flood plain at a lower elevation [Boyer K et al].
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Terrace,

Figure 7. Chanel Evolution, after Schumm, Harvey and Watson, 1984. Q; indicates

a flood interval of 2 years, Qi indicates an interval of 10 years
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Scoring

Maximum 16 stream elements to score. A range of scores describe the condition
of each element: 10 = best conditions, 0 = worst conditions. Score only those
elements that are relevant to the site. Modify protocol’'s elements to reflect local

conditions, where applicable.

B. SVAP2 Scores

Element

1. Channel Condition

2. Hydrologic Alteration
3. Bank Condition

4. Riparian Area Quantity

5. Riparian Area Quality

6. Canopy Cover

7. Water Appearance

8. Nutrient Enrichment

9. Manure or Human Waste
10. Pools

11. Barriers to Movement
12. Fish Habitat Complexity

13. Aquatic Invertebrate
Habitat

Score

Element

14. Aquatic Invertebrate Community

15. Riffle Embeddedness

16. Salinity

A. Sum of all elements scored

B. Number of elements scored

Score

Overall score: A/B

11029
3t04.9
51069
Tt0 8.9
910 10

Severely Degraded
Poor

Fair

Good

Excellent

Suspected causes of SVAP scores less than 5 (5.0 and greater meets Quality Criteria)

Recommendations for further assessment or actions:

Figure 8. Page of questionnaire to enter score

16



Overall assessment calculations and interpretations

Descriptions for each element, or metric, identify the key features that are used to
assign a score to that element; scores range from 10 (excellent) to 0 (poor).

Individual element scores can help identify potential stressors to the stream
system.

The final SVAP2 score indicates the condition of the stream reach assessed, and
the quality of the habitat for local species and communities. As you conclude the
assessment remember that the scoring elements, especially Channel Condition,
Bank Condition, and Hydrological Alteration are of critical importance to overall
stream health, yet often difficult to visually assess accurately.

Scores of less than 5 may indicate substantial channel adjustments are occurring
and a quantitative assessment by well-trained specialists is warranted.

SVAP scores as indicators of potential stressors and management objectives for
reducing stressors

Figure 9. Interpret SVAP scores to identify potential stressors and management
objectives for reducing stressors
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Scoring each element in the field

Element 1: Channel Condition

Figure 10: Score of 10 - Natural,
stable channel with established bank
vegetation, no signs of incision or
aggradation, flooded at intervals
suitable for the site.

Score of 1 - N Score of 1 - P
Channel is ) (&2 Channel is f
actively degrading, little or

aggrading, no connection

forming a between floodplain

braided and stream

channel with channel.

5 or more

bars.

There are two matrices to evaluate this item (Table 1):
1. If channel is incising (appears to be downcutting or degrading),

2. If channel is aggrading (appears to be filling in and is relatively wide and
shallow),

18



Table 1. Matrix to evaluate the element "riverbed state" or channel status

Element 1 Channel condition

Natural, stable channel
with established bank
vegetation

If channel is incising (appears to be downcutting or degrading), score this element
based on the descriptions in the upper section of the matrix

No discernible signs of inci-
sion (such as vertical banks)
or aggradation (such as very
shallow multiple channels)

Active channel and flood plain
are connected throughout
reach, and flooded at natural
intervals

Streambanks low with few or
no bank failures

Stage I : Score 10
Stage V: Score 9 (if terrace is
visible)

Evidence of past incision and
some recovery; some bank
erosion possible

Active channel and flood
plain are connected in most
areas, inundated seasonally

Active incision evident;
plants are stressed, dying or
falling in channel

Active channel appears to
be disconnected from the
flood plain, with infrequent
or no inundation

Headcuts or surface cracks
on banks; active incision;
vegetation very sparse

Little or no connection be-
tween flood plain and stream
channel and no inundation

Streambanks may be low or | Steep banks, bank failures Steep streambanks and fail-
appear to be steepening evident or imminent ures prominent

Top of point bars are below Point bars located adjacent | Point bars, if present, located
active flood plain to steep banks adjacent to steep banks
Stage I: Score 8 Stage IV: Score 5 Stage II or 111, scores ranging
Stage V: Score 7-8 Stage III: Score 4 from 2 to 0, depending on
Stage IV: Score 6 Stage II: Score 3 severity

8 7 6 5 4 3 2 1 0

If channel is aggrading (appears to be filling in and is re

score this element based on

latively wide and shallow),

the descriptions in the lower section of the matrix

Minimal lateral migration Moderate lateral migration Severe lateral channel migra-
and bank erosion and bank erosion tion, and bank erosion
A few shallow places in Deposition of sediments Deposition of sediments
reach, due to sediment causing channel to be very causing channel to be very
deposits shallow in places shallow in reach
No more than 1 bar forming in | Minimal bar formation (less 34 bars in channel Braided channels (5 or more
channel than 3) bars in channel)
10 9 8 7 6 5 4 3 2 1 0
Element 2: Hydrologic Alteration
= -

Figure 11: Score of 10 - Bankfull or
higher flows occur according to the flow
regime that is known for the site,
typically every 1 to 2 years, and no dams

or water structures are present.
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Figure 12: Score of 1 - Bankfull or
higher flows rarely occur, water
withdrawals de-water the channel.

Element 3: Bank Condition

Figure 13: Score of 10 - Banks are
stable; protected by roots of natural
vegetation, wood or rock; no man-
made structures present on bank; no
bank failures, and no recreational or
livestock access.

Figure 14: Score of 0-2 - Banks are
unstable; numerous bank failures,
unrestricted use by recreational traffic
or animals is contributing to long-
term bank instability.

20



Element 4: Riparian Area Quantity

Figure 15: Score of 1 - Natural plant
community extends less than 1/3 of
the bankfull width or less than 25% of
active floodplain. Vegetation gaps
exceed 30% of the estimated length
of the stream on the property.

Figure 16: Score of 10 - Natural plant
community extends at least 2 bankfull
widths, or over the entire active
floodplain and is generally contiguous
throughout the stream reach being
assessed.
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Element 5: Riparian Area Quality

Figure 17: Score of 1-2 - Little or no
natural vegetation, and evidence of
concentrated flows in the riparian
area.

Figure 18: Score of 10 - Natural and
diverse vegetation with composition,
density and age structure appropriate
for the site. No invasive species and
no concentrated flows.

Figure 19: Score of 1 - < 20% water
surface shaded within the length of
the stream on landowner's property.
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Figure 20: Score of 10 - 50 to 75% of
water surface shaded within the
length of the stream on landowner’s

property.

Element 7: Water Appearance

Figure 21: Score of 10 - Water in
stream is very clear, with no evidence
of contamination by oil, wastes, or
metal precipitates.

Figure 22: Score of 5 - Water in stream
is occasionally cloudy, especially after
storm event, but clears rapidly;
objects visible at depth of .5 to 1
meter; may have slightly green color;
no oil sheen on water surface.
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Element 8 - Nutrient Enrichment
Figure 23: Score 9-10 - Clear water

along entire reach; little or no algal
growth present.

Figure 24: Score 0-2 - thick algal mats
dominating stream.

Element 9 - Animal or Human Waste

Figure 25: Score 10 - Livestock do not
have access to stream.
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Figure 26: Score 1 -2 - Livestock have
unlimited access to stream.

Element 10 - Pools

Figure 27: Is the reach of stream low
gradient, <2%?

Figure 28: Or is the stream high
gradient, >2%?

25



Element 10 Pools: Low-Gradient Streams

Figure 29: Score 10 - More than 2
deep pools separated by riffles, each
with greater than 30% of the pool
bottom obscured by depth, wood, or
other cover.

Figure 30: Score 2-0 - Pools absent,
but some slow water habitat is
available; or reach is dominated by
shallow continuous pools or slow
water.

Element 10 — Pools, High-Gradient

Figure 31: Score 10 — More than 3
deep pools separated by boulders or
wood, each with > than 30% of
bottom obscured to view.
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Figure 32: Score 1-2 - Pools absent

Element 11: Barriers to Fish Movement

Figure 33: Score 10 - no artificial
barriers that prohibit movement of
aquatic organisms during any time of
the year.

Figure 34: Score 2-0 — physical
structures, water withdrawals and/or
water quality prohibit movement of
aquatic species.
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Element 12: Fish Habitat Complexity

10 or more habitat 8to9 6 to 7 habitat 4to5 <4
features available, at habitat features habitat habitat
least one of which is features available. features features
considered optimal available. available. available.
in reference sites

(e.g., large wood in

forested streams.)

10 9 8 7 6 5 4 3 210

Fish Habitat features include:

Logs, large wood
Small wood accumulations

e Deep pools, shallow pools, glides, pockets

e Large boulders, Small border clusters

e Overhanging vegetation

e Undercut banks

e Riffles

e Root mats, emergent vegetation

e  Off-channel habitats, including backwaters, oxbows, side-channels,

wetlands

Figure 35: Root mats, emergent

vegetation.
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Figure 36: Overhanging vegetation.

Element 13: Aquatic Invertebrate Habitat

At least 9 types of habitat 8 to 6 types of 5to4 3to2 None to
present; a combination of habitat; types types 1 type of
wood with riffles should be site may be in of habitat habitat
present and suitable in need of more habitat present present
addition to other types of wood or present

habitat. reference

(If non-forested stream, habitat

consider reference site's features, and

optimal habitat type needed stable wood-

for this high score.) riffle sections.

10 9 8 7 6 5 4 3 2 1 0

What lies beneath the water’s surface?

Indicators of water quality conditions
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Element 14: Aquatic Invertebrate Community

Invertebrate
community is
diverse and well
represented by
Group | or
intolerant species;

Invertebrate
community is well
represented by
Group Il or
facultative species,
and Group | species

Invertebrate
community is
composed

mainly of Groups

Il and Ill, and/or
1 or 2 species of

Invertebrate
community
composition is
predominantly
Group Il
species and/or

one or two species are also present; any group may only 1or2
do not dominate. one or two species dominate. species of any
do not dominate. group is
present and
abundance is
low.
10 9 8 7 6 5 4 3 2 1 0

112" -1 1/2°, 6 legs with hooked tips, antennag, 2 hair-like tails
Smooth (ne gills) on lower half of body. (See arrow)

tive s

Caddisfly: Order Trichoptera.
Up'o 17, 6 hooked legs on upper third of body, 2 hosks at
back end. May be in 2 stick. rock of leaf case with its head

slicking out. May have fiufty gil it on lower hal,

pecies found in good quality water

| !

/ i 4
Mayfly: Order Ephemeroptera.

148°1* bt mowing, pete-Tke offeaery s o s of lower
body (see arrow), 6 ‘ange hocked legs, amtennag, 2 or 3 lang,

hair-fe tails. Tails may be webbed together
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Group Two Taxa: Somewhat pollution tolerant; found in good or fair water quality

10
11
12
13
14
15
16
17

Scud - amphipod
Alderfly larva

Fish fly larva
Damsel fly larva
Water snipe larva
Cranefly larva
Beetle larva
Dragon fly larva

Group Three Taxa: Pollution-tolerant organisms can be found in any
quality of water

18 clam

19 Aquatic worm
20 Midge fly larva
21 black fly larva

22 leech

23 pond snails

24 other snails




Element 15: Riffle Embeddedness

Gravel or Gravel or cobble Gravel or Gravel or Gravel or
cobble substrates are cobble cobble cobble
substrates 10-20% substrates substrates substrates are
are <10% embedded. are 21-30% are 31-40% >40%
embedded. embedded. embedded. embedded.
10 9 8 7 6 5 4 3 2 1 0

Do not assess this element unless riffles or swift-flowing water and coarse
substrates are present or these are natural features that should be present.

Element 16: Salinity
Not applicable

With respect to the displayed indicator species, a matrix is necessary to adjust to

the ecoregion in which it is evaluated using the SVAP method.
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2.2. Team training on the field at pilot sites on the
Radaljska River - Municipality of Mali Zvornik

The second day of training was conducted at two sites on Radaljska River.

Radaljska river belongs to watercourses of the 1t Category. The monitoring of
water quality in the watercourse is not measured, and there are no data on the
ecological status.

The locations were selected in the upper course of the river, where the stream is in
a natural state and lower flow (750 meters before its estuary in the Drina River),
where the stream flows through the urban part of the settlement.

Participants in the training were divided into two groups: one was led by prof.
Kathryn Boyer, and another Dr. Clayton Cox.
First site — The Radalj River

=3
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Figure 37: Group work on site 1 on Radaljska River on July 14, 2016

Table 2. SVAP results at first site on the Radalj River

SVAP2 Evaluated elements Group | Group Il
Channel Condition 4 4
Hydrologic alteration 6 5
Bank condition 8 4
Riparian area quantity 7,5 3,5
Riparian area quality 7 35
Canopy cover (Cold-water streams) 5 5
Water appearance 7 6
Nutrient enrichment 10 10
Manure or human waste presence 10 10
Pools 9 8
Barriers to aquatic spices movement 9 8
Fish habitat complexity 6 6
Aquatic invertebrate habitat 8 8
Aquatic invertebrate community 8 8
Riffle embeddedness 9 9
Salinity N/A* N/A*
SVAP2 Score 7,56 6,6
Classification Good Fair

Additional information

Location name

Mali Radalj (RL1)

Date of assessment

14.07.2016.

Elevation of the estimated location

409 m

Coordinates

E 19°13'54.93"
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N 44°23'50.35"
The width of the riverbed 56m
Length of the assessed zone 67,2 m
Water temperature 19°C
Type of vegetation cover (%) Woody plants 60%
Herbaceous plants 40%
Channel Status (CEM) /v

Comments (together both groups)
In this part river outflow every year or every other year. The riparian zone is right
narrowed by the local road. Plants are not stressed; Carrots contribute to the
stability of the coast. No presence of human waste or manure; There is a
sufficient number of shallow pools. Upstream there is a concrete obstacle for the
movement of aquatic organisms at low water levels. Burrowed substrate is about
25%.

The location was evaluated after the rain, so the water is partially clouded due
to the inflow of water from the slopes of the riparian areas and spilling the soil.

Second site - The Radalj River

A

Figure 38: Group work on site 2 on Radaljska River on July 14, 2016
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Table 8. SVAP results of second site on Radaljska river

SVAP2 Evaluated elements Group | Group Il
Channel Condition 4 3
Hydrologic alteration 7 7
Bank condition 5 3,5
Riparian area quantity 7 5
Riparian area quality 3 35
Canopy cover (Cold-water streams) 4 2
Water appearance 5 6
Nutrient enrichment 5 5
Manure or human waste presence 5 4
Pools 6 2
Barriers to aquatic spices movement 9 4
Fish habitat complexity 5 2
Aquatic invertebrate habitat 5 NE*
Aquatic invertebrate community NE* 1
Riffle embeddedness 2 1
Salinity N/A** N/A**
SVAP2 Score 5.0 3,5
Classification Fair Poor

Additional informatio

Location name RL2

Date of assessment 14.07.2016.

Elevation of the estimated location 152 m

Coordinates E 19° 8'52.26"
N 44°24'31.19"

The width of the riverbed 6,8 m

Length of the assessed zone 81,6 m

Water temperature 21°C

Type of vegetation cover (%)

Woody plants 40%
Herbaceous plants 60%

Gradient

0,5%

Channel Status (CEM)

Dominant substrate

Boulder — 60%
Gravel — 15%
Sand - 10%

36




Small erosion sediment —
5%

Comments (together both groups)

For the assessment of the channel phase, both the groups were agreed that the
Phase Ill (the estimate is not simple - due to interventions in the river course in
2014). Coasts exhibit instability; there is not enough perennial plants necessary
to stabilize the banks. The channel is cut by the passage for agricultural vehicles.
There are indicator species that indicate the enrichment of water with wastewater
from the household of their agricultural activities. Element 13: Aquatic
invertebrate habitat could not be assessed because no adequate indicators were
found to determine the score.

Outflow of the river in 2014 and the flooding of the surrounding houses
contributed to the rise of rocky embankments, which after two years were
partially covered with herbaceous vegetation.

* Not applicable
** Not enough indicators / Not evaluate
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3. REPORT ON PRELIMINARY RESEARCH OF COAST
VEGETATION AND FAUNA MACROINVERTEBRATES IN
RADALJSKA RIVER

Mihajlo Stankovi¢, a biologist, permanent expert
associate of the Nature Reserve of Zasavica, worked on
the sampling and analysis.

The results are shown below.

Two sampling points were made:
*  T-1 at the bridge about 1 km downstream from Radalj Lake
+ T-2is closer to the estuary at the farm

Results are shown by points.

Point RL1:

Vegetation:

Vegetation on the coast is represented mostly by the present ruderal, then silvicol,
and subhigrophic (semi-aquatic) species. Due to the open structure of the forest
and the present road, the greater part of the right bank is under ruderal species
that dampen the remaining silvicol species and thus become dominant, the
percentage ratio between ruderal and silvicol species is 70:30 in favor of ruderal
species, with the presence of silvicol species Heracleum sphondylium although a
small number of individuals have a large surface coverage, also the Petasites
hybridus species are sporadically present but with greater coverage. There are also
allochthonous invasive species that are point-to-point to grouped and where they
occur in a group of this kind dominate. The left bank is more in the shade of the
forest where at the very top of the river we can single out the Alno-Salicetosum
albae forest community that overflows the water stream in a good part of the
stream.
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Fauna (aquatic invertebrates):

According to the composition of the macroinvertebrate fauna, this part of
watercourse can be divided into two parts:

e T-1/1 a part of a stream with a faster flow of water, which includes
upstream of the bridge, where the stream is with waterfalls, large stones,
etc.

e T-1/2 a quiet part of the stream, which includes a few meters before and
after the bridge where the current is significantly slowed down, strong
sedimentation and the presence of small pools.

Overview of groups of invertebrates with marked dominant groups (marked B (as
numerous) and red) per points

T-2/1 T-2/2
e Plecoptera B e Chironomidae B
e Trichoptera e Hirudinae
e Ephemeroptera B e Oligochaete
e Gastropoda e Adephaga larve
e Tipulidae (Diptere)

From these lists, we can see that in the part of the flow point T-1/1 there is more
species that indicate oxygen-rich waters and good aeration, and therefore indicate
better water quality, especially since Plecoptera are present in a larger number. In
the part of the watercourse of the T-1/2 point, due to the pronounced
sedimentation and slow flow, there are more larvae of Chironomidae (Diptere)
(smaller number of individuals but much larger dimensions), then Hirudinae, as
well as larvae of Adephag (Coleoptera), which all points to a certain Organic load.
It should be emphasized that the most likely here is the accumulation of natural
plant material that slowly decays and therefore these groups of organisms are
present in a larger number, without being an anthropogenic pollution,
anthropogenic influence in this part is minimal.

The general estimate for point T-1 would be that water still belongs to the limits
of I on Il Class (oligo-B mesosaprobne water).
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Point RL2:

Vegetation:

Vegetation on the coast mainly consists of ruderal species of cosmopolitan
distribution (Plantago major, Plantago lanceolata, Solanum nigrum, Taraxacum
officinalis agg, Rorippa austriaca, etc.), indicating a certain anthropogenic effect.
On the part of the shore, which is located in the floodplain zone, the following
species were identified: Lythrum salicaria, Rumex sanguineum, Epilobium sp.,
Veronica anagalis-aquatica, as indicators of wet habitats but only as individual
specimens. Unfortunately, along the analyzed part of the coast, the presence of 5
invasive allochthon species was recorded (Bidens sp., Aster lanceolatum, Xanthium
strumarum, Ambrosia artemisifolia and Stenactis annuua), of which Stenactis
annuua and Xanthium strumarum dominate the field if we look at the number of
individuals per surface (Stenactis annuua) and if we look at the coverage (%
coverage of the plant's) Xanthium strumarum. This presence of allochthonous and
invasive plant species is a sure sign that this part of the coast has been undergoing
considerable anthropogenic pressure for a long time and that certain natural
processes such as hydroerosis and the succession of vegetation are very
pronounced here.

Fauna (aquatic invertebrates):

Analyzing the composition of the macroinvertebrate fauna, the presence of the
following groups of invertebrates was determined:

Overview group invertebrates with numbers of individuals in an area of 2 x 2 m:

*  Trichopotera---------------- 8 individuals

*  Odonata (Anisoptera)----- 2 individuals

*  Bivalvia-----------mmmmmeeee- 1 individual

*  Chironomidae-------------- B ( > than 30 individuals)
+ Oligochaeta----------------- 1 individual

*  Gastropoda------------------ 4 individuals

From this list of species, the dominant presence of Chironomidae (Diptere) larvae
with an intense red-colored body is noticeable; indicating a serious organic (fecal)
burden of watercourse that most likely originates from nearby farms and other
unregulated septic tanks from the present private residential buildings.
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4. CONCLUSIONS

Program Cressida (CRESSIDA), which is primarily intended to strengthen the
capacity of local governments in the watersheds of the river Drina and Drim for
sustainable development, based on a series of training and education that can help
local stakeholders in the targeted municipalities for improving the work of local
administration, troubleshooting, and in particular adaptations to climate change.
In addition to training, within the program, small funds were allocated to targeted
municipalities to address specific issues identified by local communities and/or
awareness raising on the need for improvement of the state of the environment,
waste, etc. Considering that municipalities are located in the Drina and Drim rivers
watersheds, the emphasis is on preserving water resources, implementing the laws
of the river and the Water Framework Directive, and reducing the occurrence of
adverse impacts on water resources.

Municipalities of Mali Zvornik and Ljubovija proposed joint evaluation of the
proper functioning of riparian zones for lotic systems, where after the first
consultation with experts and members of donors, the SVAP2 method was selected
- which evaluates the ecological status of the lotic system.

Recognizing the energy of both municipalities to test this method and initiate the
application of this method to the Drina River Basin, donors proposed expert
support in the form of a training team of the proposed project for using this
method, as well as a discussion of its possible modifications.

After three days of training and consultations were carried out in the following
conclusions:
1.  The method is applicable to small watercourse, tributaries of the Drina
River
2. Itis necessary to have more information on native species and reference
sites on the river, which is evaluated or the like, in order to be able to
assess which is the desired state.
3. Interms of flora and fauna in the watercourse and riparian zone, the area
is sparsely with data, so extensive research in the near future is welcome.
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4. Questionnaire elements relating to aquatic species and their communities
can be modified according to the species of this region.

5. Element "Salinity" not applicable.
Evaluate only elements that can be evaluated (estimated), therefore it is
recommended not to insist that at all costs, evaluate all the elements. If
there were not enough conditions to evaluate a particular element, it can
be repeated later.

It was noted that the training went very successfully, and that there is very great
interest and motivation of both the local community to carry out the evaluation in
selected pilot sites.

Practically, the involvement of landowners whose properties extend to
watercourses is a slow process, and the team's proposal is that local communities,
together with the team, are working to establish active bases and further
strengthen the awareness of the local population.
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contribute to better understanding of problems considering to further activities on
protection Drina’s river basin.

We appreciate the support and assistance provided to us in order to successfully
implement the proposed pilot action. Cooperation with Prof. Kathryn Boyer and
Dr. Clayton Cox is of great importance for the success of this action, and the
conducted training is a strong support to the team and local communities in
further successful work with the proposed methodology.

Recommended methodology represents huge step forward in the area of
environmental protection. By the realization of “Value Drina” pilot project, this
model of monitoring the evaluation has been applied in the Republic of Serbia for
the first time.
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