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. Mandate

1. At its thirty-eighth session, the Working Paoty the Standardization of Technical
and Safety Requirements in Inland Navigation (S@B/3) considered the amendment
proposal to Resolution No. 59 (ECE/TRANS/SC.3/1@®¢pared by the International Sava
River Basin Commission (ECE/TRANS/SC.3/WP.3/2011%¢.3 endorsed, in principle,
the concept of the proposed modifications and éuvithe delegations to submit their
comments on the draft revised resolution in timer fits next session
(ECE/TRANS/SC.3/WP.3/76, para. 18).

2. The Working Party may wish to consider the updahmendment proposal to
Resolution No. 59, submitted by the International& River Basin Commission, taking
into account the comments from the Republic of Berdnd the Russian Federation.
Following the SC.3/WP.3 decision to use, as a Hasithe comments, the consolidated text
of the draft amended Resolution, as presented forrral document No. 3 of the
SC.3/WP.3 thirty-eighth session, the secretariadifienl the format of the original official
proposal to correspond with the format used intf@mal document.
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[I.  Amendments to Resolution No. 59, “Guidelinesdr Waterway
Signs and Markings”, proposed by the InternationalSava
River Basin Commission

Draft revised Resolution No. 59

1. GENERAL
1.1 In terms of the objective pursued, the marldogprises two categories of
signs:

- signs used to regulate navigation on the watensetyput in Annex 7 to the
European code for inland waterways (CEVNI), and

- signs and signals on the water and bank marks nwrilie sides of the
fairway and navigational hazards, set out in An8é¢a the CEVNI.

In order to increase the safety of navigation, th competent authorities
referred to in article 1.9 shall place kilometre makings along the inland waterway
wherever it is allowed by the dimensions of the watway, and possibly to mark off
each hectometre as well.

1.2 The signs set out in Annex 7 to the CEVNI prehibitory, mandatory,
restrictive, recommendatory or informative signd anxiliary signs.

1.3 In accordance with article 5.01 of the CEVNMbatmen shall obey the
requirements and take account of the recommendativnindications brought to their
attention by these signs.

1.4 The signs and signals on the water and bamksntd Annex 8 of the CEVNI
are used to indicate the limits, the direction #meldepth of the waterway and, in addition,
are used to mark obstacles and permanent strudtuties fairway or in its vicinity.

15 The number of bank marks and signs and sigmatthe water and the plan
for their on-site location shall meet the requiratseof navigational safety.

1.6 The choice of the mark and the establishmgtiteir number depends on the
local characteristics of the waterway and the fiemcof the mark. Their installation shall
be effected in such a way as to ensure visibitityrf one mark to the next.

1.7 The luminous range of lights is establishedth®y competent authorities of
the respective countries in terms of local navagal conditions. In calculating the
luminous range, the atmospheric transmission adefft 0.6 should be used over a distance
of 1 nautical mile.

1.8 In principle, the colours of lights should ke keeping with the
recommendations of the International Commission llammination (“Colours of light
signals”, in ICI publication No. 2.2 (T.C. 1.6) 197

1.9 The marks shall be installed by the compedetttorities which:

(&) regularly observe the state of the bed ofrtlier and the changes taking
place in it and, on the basis of the results o$¢hebservations, correct the positioning of
the signs and marks and, where necessary, addniogb that they will indicate the fairway
dimensions;

(b)  regularly measure the depth and the widtthefrharked fairway and provide
boatmasters with the necessary information conegrmiinimum channel depths and
widths and the river level regime;
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(c) establish the plan for the installation ofreigand marks in their respective
sectors and establish the type and number of sigdsignals on the water and bank marks
to be used, in terms of the requirements of naidgat safety and local conditions;

(d)  ensure the uninterrupted operation of all signd signals on the water and
bank marks;

(e) inform boatmasters in good time of the datthefinstallation and removal of
signs and signals, of all alterations to their nemlbype, positioning and lighting, and the
rules they establish permitting the passage ofeless restricted sections where meeting
and passing are prohibited.

2. REQUIREMENTS TO BE MET BY SIGNS AND MARKS AND HE
PLAN FOR THEIR INSTALLATION

2.1 Marking shall be in operation continuously @y and night) all along the
navigable section of the river, as from when thdewsay is free from ice until the ice
appears; it shall be corrected as changes occbeilevel and in the fairway.

In accordance with the state of the fairway, themarking shall be
positioned in such a way that the vessels navigagrdownstream can use the part of
the river with the high current speed and the vesdg navigating upstream can use the
part of the river with the low current speed.

2.2 During periods of high water and icing, thgular marking removed to
preserve it from possible damage shall be replazedar as possible, by marker posts and
spars the topmarks and colours of which shall espwed to those adopted for the
respective side of the fairway.

2.3 The bank marks and the additional signs agdats on the water shall, if
possible, operate until navigation becomes compplé@tmgossible because of ice.

25.2.4 Signs and signals on the water shall be instateds to ensure the safety of
vessels on the fairway.

26.2.5 Buoys shall be unsinkable and shall remain unsilekan all storms, and their
main body shall therefore be watertight; they shall only float but also be stable, i.e.
conserve a vertical position as far as possibleranicoe tipped excessively by waves and
wind.

24%2.6 The basic condition which the plan for the insttidin of the signs and marks
shall meet is to ensure the safety of the vesseldtae continuity of traffic, by day and by
night, throughout the sailing season and to givatiasters clear and unambiguous
indications concerning the direction and the linoitshe fairway.

28.2.7 The plan for the installation of the signs and keashall be prepared in such
a way as to permit a rational combination of bardtka and signs and signals on the water.
When the plan is drawn up, it should be based erctéimditions of navigation, and specific
hydrographical and hydro meteorological conditiothiie need to ensure the established
dimensions of the fairway and create the necessamglitions for the safety and continuity
of navigation of all river vessels and, where neagg of seagoing vessels.

29.2.8 Bank marks serve to guide boatmasters and toatelithe direction of the
fairway. Signs and signals on the water supplerhank marks in sectors where, in order
to ensure the safety of navigation, it is essentiahdicate not only the direction of the
fairway but also its limits, and to mark places vehthere are obstacles.
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21029 In preparing the plan for the installation of sggnd marking, the following
requirements should be taken into account:

(@) only the signs set out in Annexes 7 and 8hef CEVNI are to be used to
mark the fairway and regulate navigation; in exmeyal cases, special additional bank
marks may also be used, provided, however, thatrthkks are not in contradiction with
those contained in the CEVNI;

(b)  the dimensions of the marked fairway shallrespond to the dimensions
published by the competent authorities;

(c) the choice of where the signs are to be platadl be based on the most
recent measurements, acquired experience and laleadata on the state of the fairway,
critical points, water levels, etc.;

(d)  signs and marker lights shall be visible, welat the level of the water, at all
points of the fairway and as long as may be necg$sathe guidance of boatmasters;

(e) the marking plan shall contain information onthe type of placed signs,
bank/rim whereon placed, river kilometre of the setup and recapitulation of all signs
and signals on the water and bank signs used whitearking.

221.2.10 If there is a subsequent drop in the level of tater, reconnaissance
soundings shall be taken on some sections of ther in order to check whether the
positioning of the signs is adequate and to esfabihether the marking needs to be
supplemented by new signs.

222 2.11 The frequency of these soundings shall be detexinby changes in water
level. The more rapid the drop in levels, the nfoequent the soundings need to be.

3. VISIBILITY OF SIGNS AND LIGHTS

3.1 Whatever the position of the vessel in retatmthe sign or the marker light,
the characteristics of the sign or light shall remanchanged. For daytime signs, these
characteristics are: the form (topmark) and thewm for signs and signals at night: the
type and colour of the lights.

3.2 The forms and the colours of the topmarks thedtypes and colours of the
lights are set out in detail in Annexes 7 and &hefCEVNI.
3.3 Sketches of the signs are given in-the-AppeAdnex 1to these guidelines.

The numbering of the sketches corresponds to th#ating of the signs given in Annexes
7 and 8 of the CEVNI.

Conditions of visibility and dimensions of sighs

3.4 The basic requirement to be met by signs aatking is the guarantee of
good visibility of all signs and signals by dayright.

3.5 There are three degrees of visibility of signd signals:

(@)  First: when, because of the distance, the sign is ne i@amn a blotch on the
background and neither shape nor colour can bglisshed (dotted outline);

(b)  Second when the sign is visible and its shape and caitian be seen, but
the colour remains unclear;

(c)  Third : When the shape and colour of the sign can be detnadly.
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Signs that must be seen by a boatmaster at some ierptive distance ("danger
ahead", "passage forbidden", etc.) must have a vibility (due to their proper
dimensions) of second or third degree. Accordinglythe type and dimensions of signs
should be selected.

3.6 The degree of visibility of a sign, as of abject, depends primarily on the
size of the angle of sight, the colour contrasg tontrast in luminance and weather
conditions.

3.7 In order to ensure the visibility of first degee, the sign shall be visible
under 1' angle by day and under 10' angle by night.Detailed form and colour of the
sign (visibility of second and third degree) are idntified even under larger angles.

3.8 The largest angle of distinction by day for siple shapes (quadrant,

triangle, circle, etc.) shall be within 3.5' — 5' sale, and for complex shapes (numbers,
letters, etc.) within 5' — 8' scale. For boatmasteto be able to recognize (without any
optical aids) the shape of the sign at appropriatelistances and visibility, the above-

mentioned implies that the following formula can beused for calculation of the signs’
dimension:

H =LI[tga CLIsina
H (m) — height of the sign;
L (m) — distance;

a (') — viewing angle.

Values for H (m) as a function of L (m) ande (") are presented in the

Table 1.
Table 1
L (m)
a() 500 1000 2000
0.44 0.87 1.74
For simple shapes
(quadrant, triangle, 4 0.58 1.16 2.32
circle, etc.) 5 0.73 1.45 2.90

Table 1 shows that shape of sign with dimension H 0.5 m is
recognizable at distance L = 500 m and viewing ar@b = 4'; when L = 1000 m then H
=1m, etc.

If there are simple drawings (dot, line, arrow) @ the signs, a 15 per cent
visibility reduction must be taken into account, wlile with complex drawings it shall
be 30 per cent.
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3+73.9 Examples of the minimum measurements for the signarks and buoys
from Annexes 7 and 8 of CEVNIare given inAnnex 1 Appendixto these guidelines.
Alphanumeric characters on traffic signs shouldnatto provide a standard for the various
traffic signs.

The letters, figures and analogous symbols shoulik of a height not less
than one five-hundredth of the maximum distance fran which they must be read, and
the thickness of the stroke should be not less thame seventh of that height.

For bank marks and signs, minimal height of the dwer rim of board
down to the ground shall be 3 m. In places where it necessary due to configuration
of the terrain (relief), the height of 2 m is alloved. At high water-levels, height of the
water level up to the lower rim of board should notbe less than 1.5 m.

3.83.10 As regards the signs and signals of AnBexf the CEVNI, unlighted buoys
and unlighted bank mark boards shall be coverel regilective material. Light buoys and
lighted bank mark boards may also be so coverede clours of these materials shall
correspond to those established for the buoy lighthe boards. In all cases, the topmarks
of light buoys shall be covered with reflective itai

3.93.11 In order to ensure that bank marks are clearlipleistheir dimensions shall
be determined in terms of their purpose, the digtametween the fairway and the banks,
the nature of the region and the characteristiostloer specific conditions of the sector in
guestion.

3-20.3.12 The good visibility of a sign or signal dependstba contrast between the

luminance of the sign or signal and the backgrounbis shall be taken into consideration
in choosing a site for signs and signals. For etanof two boards, one red and the other
white, positioned one beside the other againsglat lbackground, the red board will be

more visible and visible at a greater distance tt@nwhite board while, in contrast, the

white board will be easier to see than the reddagainst a dark background.

3:41.3.13 The visibility of signs and signalsf Annex 7 of the CEVNI regulating
navigation on the waterway shall be ensured attriglighting them with fixed directional
white lights, operating uninterruptedly and so fiosed that the light does not incommode
the boatmasters.

322 If electric lighting cannot be used, the sigrafuts shall be covered with
reflective material of a corresponding colour ornichiithe symbol shall be clearly visible to
vessels.

3:13.3.14 i i i i i iew
v&bmy—ei—agn&and—srgnalsWhen boards are I|ghted it should be ensuradth‘e shade
of their colour is unchanged. The luminance ofdigm or signal perceived, like that of any
object, depends not only on the lighting but aledte capacity of the surface of the sign to
reflect the light waves falling on it. This shak taken into consideration when the signs
are painted; this shall be done in such a way titsurface of the sign is smooth and
reflects the light properly and is not dull and emad with an uneven coat of paint.

Conditions for the visibility of lights

3:14.3.15 Thevisibilityof lightsis—determined-byheirstrength—and—by—weather
conditions.In certain cases lighting may be provided at nighte.g. lighting of the lower

2

3

This provision is taken from Resolution No. 22 "SIG- Signs and signals on inland
waterways"(ECE/TRANS/SC.3/108/Rev.2), hereafter -NBIG
The competent authorities may waive these requingsne
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part of a bridge, of the piers of a bridge, of theapproaches to a lock, of a section of a
canal, etc.). Such lighting may be used to supplemt the marks. Lighting shall be so
designed as to avoid dazzling.

um-luminous-intensityrequired-to-obtain-thesided-visibility. It is recommended
that the luminous intensity of a light should be di&ermined according to Part Il of
appendix 7 to Resolution No. 61 on “Recommendatioren Harmonized Europe-Wide
Technical Requirements for Inland Navigation Vessal'.®

Since the intensity of lights should be higher forthe colour lights produced by
application of filters, the stronger source of ligh is needed. Table 2 shows intensity of
source of light calculated for conditions of atmosipere under light haze:

Table 2
Intensity of light
(cd) Intensity of source of light (cd)
Visibility (m) White light White light Red light Green light
500 0.06 0.06 0.40 0.60
1000 0.25 0.25 1.70 2.50
2000 1.40 1.40 9.30 14.00
3000 4.20 4.20 28.00 42.00
4000 9.80 9.80 65.00 99.00
5000 20.00 20.00 133.00 200.00

3.18 The duration of the flash of a signal lighals not be less than 0.5 seconds.
Shorter flashes, even if they are frequent, afegtion the boatmaster's eyes and hinder
orientation. Long and infrequent flashes on theeotand also hinder orientation, since
while waiting for the next flash the boatmasterrm@rbe sure that he is still proceeding in
the desired direction.

3.19 Details of the characteristics of signal figghsed can be found in Annex 8 of
the CEVNI.

Obligation not to hinder road and rail traffic

3.20 Signs and marking shall be installed in such a ey their lights do not
hinder the movements of other modes of transpdineiroad runs close to the river.

This text is taken from SIGNI.

The alternative proposal is to refer to Recommeadatn the Determination of the Luminous
Intensity of Marine Aid-to-navigation Lights, Decbear 1977, published in the IALA Bulletin No. 75
—1978-3, as done in SIGNI.
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3.21 In a sector in which a road or a railway ralese to a river, the installation
of all the above-mentioned signs and signals dimltarried out in consultation with the
respective competent authorities.

4, INSTALLATION OF SIGNS AND MARKING IN CHARACTERSTIC
SECTIONS OF THE RIVER

4.1 General

411 Signs have two possible orientations, namely

(@) parallel to the axis of the fairway;
(b)  perpendicular to the axis of the fairway.

41.2 Signs of type (a) are predominantly probityitor indicative signs, and are
placed on the side of the fairway to which the grition or the indication applies.

Bank marks, which are used in relation to navigabn in both directions
(upstream ord downstream), shall be oriented as urat (a). In some cases (better
visibility) angle between the mark and the axis othe fairway can be 10° or less.
(Figure 1, sign a).

4.1.3 Most signs are positioned as described ufijeand generally do not apply
to one side of the fairway only. These signs aezted at right angles to the axis of the
fairway so that they are visible to a user wheneunay.

Bank marks, which are used in relation to navigabn in one direction
(upstream or downstream), shall be oriented as unde(b). In some cases (better
visibility) angle between mark and the axis of thefairway cannot be less then 60°
(Figure 1, sign c).

41.4 The use of a particular sign or signal anvlater or bank mark and how it is
installed depends on the one hand on the localrestof the river (speed of current,
variation in levels, meanders, width of the bedstexce of sills, branches, islands, etc.),
and on the other hand on the density of traffi@igiven sector and the form and size of
convoys.

4.1.5 The position of each sign or signal on ttetew indicating the side of the
fairway shall be determined on the basis of thekimgrinstallation plan based on the
results of measurements. Depths within the limftthe width of the marked fairway shall
under no circumstances be less than the minimurthaeported for the sector in question.

4.1.6 When signs and signals are installed onnidser, it is essential to take the
direction of the current into account. If the @ntrflows in the direction of an obstacle, the
sign or signal shall always be placed a long waynfthe navigational hazard (obstacle); if,
on the other hand, it flows in the opposite dimttithe sign or signal shall be placed
nearer.

4.1.7 Obstacles on the sides of the fairway asays marked with signs or signals
on the water. When the obstacle is indicated sngle sign, it shall be placed on the
downstreanupstream extremity of the obstacle, on the-chanfatway side (Figure 1,
sign b).
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Figure 1

4.1.8 As a rule, lighted buoys or unlighted busjsmll be used to mark the
upstream and downstream extremities of sills, bamkiEh narrow the fairway, alluvial
channels, banks protruding into the fairway, pdéstones, reefs, water supply engineering
structures, and underwater hazards or obstaclakgawessels, anchors, etc.).

419 Marker posts and spars shall be used a@disigns supplementing buoys
in order to give a clearer indication of the limi&the fairway over difficult sills and in
order to mark underwater obstacles. In some casdsin some sectors, buoys may be
replaced by marker posts or spars.

4.1.10 In order to avoid damage to buoys durirg pleriod when ice is carried
down, they shall be replaced by spars or marketspos

4111 On sectors of the river where there is dag night navigation, forks,
junctions and the centerline of the fairway, alavith obstacles to navigation lying within
the fairway, shall be marked by light buoys or béights. Signs and signals on the water
shall be installed at such a depth and at sucktartie from the obstacle that the safety and
ease of movement of vessels shall be guarantegghdtand in poor visibility.

4112 On sectors where the fairway is narrowfgpemce shall be given to marks
on the banks.

4.1.13 Each sign or signal on the bank shall bebéished following reconnaissance
of the area and selection of the most appropritdée §he need to ensure the visibility of
the sign whatever the level of the water shoultblen into consideration.

4.1.14 Where it is necessary to ensure good litgibif the symbol on the sign over

a long distance, both for vessels proceeding ugstrend vessels proceeding downstream,
two boards may be installed on the sign pole atlagle to each other, one pointing
upstream and the other downstream.

4.1.15 In selecting the site of a sign or sigmatlee bank, account shall be taken of
the need to ensure easy maintenance and to pitoagetinst ice and flooding.

4.1.16. Before a bank sign or signal is instalkb@, depth in the area in front of it
and in the direction it indicates shall always beasured.

4.1.17 As a general rule, the objective is thdy ¢ime network of signs and signals
on the bank shall provide an uninterrupted indaratbf the position of the fairway as a
whole, while the signs and signals on the watetl $t&p boatmasters to determine the
limits of the channel.
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10

4.2 Marking of alluvial channels
421 Installation of cross-channel fairway signsl bank lights
4211 Cross-channel fairway signs and banksigiy be used in alluvial channels

in order to indicate that the fairway crosses dv@m one bank to the other (signs featured
in B-4;-B-2-B-3;-B-4.C, 4.D, 5.C, 50n Annex 8 of the CEVNI).

4.2.1.2 Alluvial channels are marked by bank Bghihd cross-channel fairway signs
when the fairway is sufficiently broad, its safésyensured, and when the direction only
requires to be indicated approximately.

4.2.1.3 Bank lights and cross-channel fairway sighall be selected in such a way
as to differentiate cross-channel fairways in teofntheir length, in other words in terms of
the distance between two neighbouring signs. €hgth of the cross-over is relative, since
it depends on the width of the fairway.

4.2.1.4 The cross-channel fairway signs and bankghts have best results on
distances up to 3 km. On such sections cross-chahrfiairway signs and bank lights
(without signs on the water) can be placed under odlitions when the available width
for navigation is more than two times wider than tle minimum prescribed width of
the fairway for particular sector. If the available width for navigation is less than the
minimum prescribed width of the fairway for a particular sector, cross-channel
fairway signs and bank lights (without signs on thewater) cannot be placed at
distance greater than 1-1.5 km.

4.2.1.5 If the distance between two neighbouringass-channel fairway signs is
larger than calculated visibility, and when navigaton line is passing nearby the bank,
the bank lighted sign, which additionally marks theposition of the navigation line, is
placed between those two neighbouring cross-chanriglirway signs (Figure 2, sign a).
The bank lighted sign is also placed when the fairay passes near the bank (Figure 2,
sign b).

Figure 2

4.2.1.6 In case the direction of the current makean angle with fairway, when
strong side winds or a similar situation occurs, faway can be additionally marked by
navigation marks according to the local conditiongFigure 3).
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Figure 3

4.2.1.7 If the fairway at longer transitions goeghrough the river centre or
sharply crosses from one to another bank, then tweoross-channel fairway signs on
each side of the fairway, which better mark the trasition, can be placed as shown in
Figure 4.

The advantage is given to two cross-channel faiay signs on each side of
the fairway in case of straight-line sections longethan 5 km, where the available
width for navigation is less than double the widthof the minimum prescribed width of
the fairway for particular sector. In that case ard when the bank configuration allows
so, the cross-channel fairway signs are placed oroth margins of transition (Figure
4).

Two cross-channel fairway signs on each side ofig fairway are also
placed when certain obstacles to navigation or othéhazards narrowing the fairway
occur.

Figure 4

il b < double width of the fairway

4.2.1.8 On a section where the navigation line n@ins to the opposite bank
immediately after crossing the waterway, three craschannel fairway signs (the front
should have two boards) are mandatory placed (Figw 5). In that case, lights of the
back cross-channel fairway signs should be strictldirected to the fairway axis: one to
upstream and one to downstream.

11
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Figure 5

4229 Interrelation of the front and back signsat hidden routes shorter than 4
km is presented in Table 3.
Table 3
L(m) d(m) ho(m) A(m) 2a(m)
200 17 8.50 2.6 5.0
300 25 8.70 4.0 8.0
400 33 8.85 5.2 10.5
500 42 9.00 6.5 13.0
600 50 9.10 8.0 16.0
700 58 9.20 9.0 18.0
800 67 9.35 10.0 20.0
900 75 9.50 12.0 24.0
1000 83 9.60 13.0 26.0
1500 125 10.25 19.0 38.0
2000 166 10.90 26.0 52.0
2500 207 11.50 33.0 66.0
3000 250 12.15 39.0 78.0
3500 290 12.75 46.0 92.0
4000 330 13.40 52.0 104.0
> 4000 760 14.20 25.0 50.0

L (m) — maximal distance when cross-channel fairay signs can be used;

1
=L
d (m) — distance between front and back signs (&pproximately 12 );

ho (M) — height between lights of front and back sign

a (m) — distance necessary for vessel to adjust @teurse if the vessel does
not go along the cross-channel fairway;

12
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o (') — viewing angle.

Table 3 also assumes that the observer’s sight3sm above water level,
and light of the lower (front) sign is 8 m above tk water level.

Value “a” describes accuracy of the route and its of significance while
navigating through a narrow fairway. Accuracy is, n principle, increased by
approaching the cross-channel fairway signs.

Due to good recognition of cross-channel fairwagigns and their lights
by night, the viewing anglea (') cannot be less than 4'.

4.2.2 Installation of signs and signals on theewat

4221 In sectors of alluvial channels, wheredhannel passes along the middle of
the river bed, or along the bank or passes slovdynfone bank to the other, signs and
signals on water are used to mark formations irritrer bed or obstacles, both natural and
artificial, on the sides of the channel (banksrebpislands, stones, sunken vessels, wrecks
of bridges, etc.), when these obstacles protrude tine fairway and reduce its width
(Figure 6).

4222 These underwater obstacles are marked in secfoafiuvial channels by
signs and signals on the water if, within the lsmitf width indicated above, the depth of
water over such obstacles does not exceed the mmmidepth reported for the sector. |If
the obstacle is not very wide a light signal shallinstalled on the water on its upstream
section. A marker post or a spar may be instaleits downstream section, depending on
its length.

Figure 6

b < double width of the fairway b, >double width of the fairway

4.2.2:2 The signs and signals on the water marking underwabstacles of
considerable length are installed in such a wat/ttieparts situated closest to the channel
are marked by light signals between which unligtgigghs are placed, thus enabling a given
obstacle to be marked completéiigure 7).

13
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Figure 7

4.2.2:48 In the parts of the river bed where the shore sippdhat followed by the
channel is bordered by an inshore bank which favopstream navigation in calm water,
the bank is marked by signs and signals on theniradependently of the width of the bed.

4.2.2:5 In sectors of alluvial channels, the bank markéygtem in periods of high

water generally remains the same as in periodowédt water level, except in sectors
where, when water levels are high, it is advisable€ind another channel with better
navigational features. In this case, the selecieahnel shall be marked appropriately.

4.3 Shallow water marking

431 Same principle as in other sections, accondj to which sets of marks
must ensure continuous marking of the fairway, shalapply to shallow water.

Fairway in shallow water can be marked by cross-chanel fairway signs, bank marks
and signs and signals on the water.

4.3.2 Alternately placed shallow waters may alsoebmarked by cross-channel
fairway signs, with sufficient available width for navigation in which vessels are
passing in straight-line (Figure 8).

Figure 8

4.3.3 Fairway passing over the shallow water is ually marked by signs and
signals on the water (Figures 8 and 9).
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Figure 9

434 If the fairway passes in straight-line betwen sandbars, reaching far into
the riverbed, it is necessary to place at least twsigns on the water on the entry and
exit of such section: one at the top of the upstrea and one on the top of the
downstream sandbar (Figure 10).

Figure 10

4.3.5 If the fairway is curved in the section beteen sandbars, it is necessary to

place additional signs on the water (Figure 11).
Figure 11

4.3.6 The additional signs on the water shall belgced on the entry and exit of
rugged sections with sandbars, which also charactiee the side streams.

4.3.7 In case the application of cross-channel faiay signs is impossible, the
fairway may be marked by signs or signals on the war, on one or both sides,
depending on the width of the fairway and hydrologtal conditions.
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4.4 Marking of the vicinity of bridges and passadestigh bridges

4341 The navigation of vessels and-towed-orpustmi/oys in the vicinity of
bridges and through bridge passages requires plartiattention and precautions on the
part of boatmasters because of the narrow fairwdaynese sections must therefore be
marked with the greatest care.

4.34.2 The basic condition to be met to ensure saésgge through bridges is the
marking of the direction of the fairway and alschere necessary, its sides. Signs and
signals on the water and on the banks may be usedldition to boards and lights for
marking the navigable passage through bridges.

4.34. 3 The choice and positioning of the signs depeimd each case on local
conditions in the bridge section.

4.34.4 The installation of marking signs in the vigynof bridges and the buoying of
navigable passages shall comply with the followéngditions:

(@) in order to indicate permission to use theigable passage of a bridge, only
signs A.10, D.1 or D.2 in Annex 7 of the CEVNI dHa used;

(b)  the installation of marking signs shall bedshsn depth and current direction
measurements, both in the immediate vicinity oftiidge and in the approach sections;

(c) the positioning of the signs installed in thieinity of a bridge shall be
modified in due course, as conditions of navigathange;

(d) if, when approaching the bridge or the navigaiassage, the direction of the
current forms an angle with the bridge, giving tiseddies around the pillars of the bridge,
the signs on the water shall be so installed asdigate the direction of the eddies.

4.34.5 Signs and signals may be installed on the watethe approach to the
navigable passage to give an exact indication@pttsition of the channel.

4.4.6 Examples of placement of the aforementionesiyns on the water or bank
marks marking the section nearby the bridges:

(@) Ifabridge is in a meandering section of thever, the direction of vessels
passing through the bridge passages may be marked kigns on the river banks (4.A
and 5.A in Annex 8 to CEVNI) (Figure 12).

Figure 12

Axis of the Fairway

(b) If, due to a larger curvature of the fairway or for some other reasons,
marking by the aforementioned signs is not possiblesigns and signals on the water
(buoys, etc.), placed in order to follow the riveflow, may be used (Figure 13).
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Figure 13
==

(©) If the bridge is positioned on the section whie the current makes an
angle with the fairway, marking may be done by twaairs of buoys upstream of the
bridge. Pair of buoys closer to the bridge are plaad on 100 m — 200 m distance
upstream of bridge, and second pair of 400 m — 706 upstream of bridge. Buoys
more distant from the bridge are placed in order tofollow the river flow jointly with
the closer pair of buoys. Another pair of buoys maye placed downstream of bridge
on 100 m distance from the bridge (Figure 14).

Figure 14

445 Installation of signs and signals on the watstrieting anchoring points

4-45.1 Where there is increased intensity of vessebfic and the substantial
accumulation of vessels in inner harbour basingoofs, not only signs and signals on the
banks should be used in order to restrict bertipilages but also signs and signals on the
water.

4-5% Reference numbers on buoys and markers

4-5%.1 On buoys and markers the use of alphanumesdracters and capital letters
is recommended. Where both letters and figuresised, their heights should be the same.
Where two such combinations occur, as on junctiankers, a hyphen should be used.

4-5%6.2 Characters should not be less than 200 mm Hilgite on red or green buoys,
or black on yellow buoys.

4-5%.3 The characters on a lighted buoy can be black white background. Signs
are usually affixed to special nameplates. It isommended that the characters be
displayed on both sides of buoys.

5. IMAGE DISPLAY TECHNIQUES

5.1 General recommendations
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+mag&d+splay—teehmques—a;e—usd‘dew |mage dlsplay technlques may be used subject

to a following conditions:

(@) the technique must comply with the provisiohthe CEVNI,

(b)  deviation from the original colours is possibfor some signs when
implementing a new technique. This is dealt witlhia descriptions of the relevant signs;

(c) because new display techniques sometimes mekef images composed of
many pixels, special consideration needs to bengiwémage design;

(d) a general characteristic of the new displashméques is that the text and
images can be controlled remotely; variable images possible within a single display.
Phantom effects, i.e. reflective effects and ithmsi caused by the incidence of sunlight, can
be controlled.

Examples of the new Image Display Techniqueseagiven in the Annex 2.

6. INSTALLATION OF RADAR REFLECTORS ON MARKING SINS
AND SIGNALS

su#@en%ly—stmngﬁleeﬂen—te—be—ele&ﬁy—see&en—a—md&#sepebns |mportant to equ

signs on the water and on the banks with radagctts to ensure their visibility.

6.3.6.2 When marking signs equipped with radar reflectars installed, account
must be taken of the furthest distance betweenvéssel and the sign in terms of the
perception of the sign on the radar screen. Thitadce is not always the same, but
depends on the technical characteristics of tharraquipment, the radar reflectors and the
specific conditions of the river and the heightl# antenna installed on the vessel, as well
as the height of the radar reflector in relatiothi® water.

6:4.6.3 Vessels and other objectives and objects floatimghe surface of the water
can be perceived and distinguished on a radar s@selearly separate from each other
depending on the technical characteristics of @mar equipment, the distance to the
objective, the distance between objectives, eteneally speaking, at a distance of 1 km
two objects are perceived as clearly separate &aahm other when there is approximately
15 m between them.

6.5.6.4 From experience, bridge passages and pillars atealways sufficiently
visible on the screen. In order to ensure danger-passage through bridges, buoys
equipped with radar reflectors should be placedvath sides of the passage, not less than
15-20 metres upstream and downstream from the dyridg passages through bridges
should be marked with radar reflectors installedtanbridge itself.

% The content of this section is moved to Annex |I.
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6.6.6.5 Since radar reflectors are extremely reliable reedfort should be made to
install them by means of supports on the framewafrloridges to mark the navigable
passage through the bridge.

6.7.6.6 Navigational hazards and water supply engineerstigictures (sunken
vessels, groynes, cross-beams, etc.) located invbebed may also be marked by signs
equipped with radar reflectors. If the groynescrss-beams marked by radar reflector
signals are located along one of the banks whitef#lirway follows the opposite bank,
which is low and flat, the radar reflector signalay also be placed on that bank so as to
facilitate the orientation of vessels navigatingragar.

6.8.6.7 In general, when radar reflectors are used on imgqugigns and signals, the
rule that these reflectors shall not modify thenfaor size of the sign or signal should be
observed. Their colour shall also correspond éoctilour of the sign or signal in question.

6.9.6.8 The most common type of radar reflector is thealted square octahedral
reflector, i.e. a reflector with eight cavities. ik constructed of 3 flat square plates
perpendicular to one another. The reflectors shbalthade of aluminium or stainless steel,
and not painted so as to enhance reflectivity.

6.10.6.9 Practical experience has shown that there is d foreat least two standard
sizes of reflectors on buoys and markers. Recometedinensions are as follows.

type 1: tip to tip height 420 mm
type 2: tip to tip height 850 mm

6:41.6.10 The square plate referred to above has a hypaeafiS00 or 600 mm
respectively and sides of 210 or 425 mm respegtividie reflector should be placed in the
lying position to maximize its reflectivity.
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Annex |

Annex Il

Minimal measurements of boards for signs (examp)e

Examples of the new Image Display Techniques

Light guide technology

Light guide technology, is mostly familiar fromethmatrix signalling devices
positioned above roads. The images are displayddranarrays, linked by means of fibre
optics (glass or plastic cable) to an optical dewidth, usually, a main and a back-up light.
Every image is controlled from one or more optidavices. By switching the different
optical devices on and off, different images, ahdréfore variable information, can be
displayed.

Advantages

(@)  no mechanical/moving parts;

(b)  low maintenance;

(c)  high luminous intensity (adjustable);
(d)  high-fidelity imaging;

(e) all-weather;

)] socket can be located accessibly.

Disadvantages

(@) relatively costly;
(b)  limited number of images.

Light emitting diode (LED)

A LED is a small low voltage light source. lIts ibitity is limited by its angular
aperture and the luminance of the LEDs. Imagesrerge up of a large number of LEDs,
each controlled separately. In other respectsrapgaties are very similar to those of light
guide technology.

Advantages

(@  no mechanical/moving parts;
(b)  low maintenance;

(c)  simple control;

(d)  high-fidelity imaging.
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Disadvantages

(@) limited range of display colours;
(b) light output affected by ambient temperature.

Electromagnetic segmented display

Any desired image can be displayed by reversiegtedmagnetic segments, one
side of which is light and the other dark in cololine angular aperture on these displays is
wide, both horizontally and vertically.

Advantages

(@)  presentational flexibility;

(b)  displays in all colours;

(c) easytoread;

(d)  low energy usage;

(e) continues to display last image if power fails

Disadvantages

(@) displays must normally be kept in a conditobrmabinet because of moving
parts;
(b)  lighting required when dark.

Rotary drum display
Rotary drum displays are suitable for displayieguiarly changing configurations.

Advantages

€)) Inland Waterways Police Regulations (IWPR) figpmation can be
accurately reproduced;

(b)  displays in all colours;

(c)  good visibility.

Disadvantages

(&8  mechanical parts, so maintenance facilitiesnacessary;
(b)  number of images limited;
(c) lighting required when dark.

Moving screens

Moving screens can consist of a display with gdanumber of light dots (LED or
bipolar segments), switched so as to form the ranyitexts or diagrams. The text can also
move, allowing a message of virtually unlimiteddémto be displayed.

Advantages

(@) flexible, unlimited displays;
(b)  no moving parts;
(c) all-weather.
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Disadvantages

(@ monochrome;
(b) relatively expensive.

Application: information on waiting times, operajitimes, etc.
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