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1.2

The preliminary Environmental and Social Management Plan (ESMP) for the Rogun
Hydro Power Plant is based on the ESIA carried out for this Project (see ESIA Main
Report Volume 1). Details of the ESIA study are provided in ESIA Report Vol. | and are
not repeated here.

The ESIA identified the relevant impacts of the Project and described the necessary
mitigation measures. The ESMP takes up the summarised description of impacts and
measures from the ESIA Report Vol. | (Chapter 15). The main parts of the ESMP then
consist in a detailed description of these measures. Annex 2 provides a number of
sample sheets which outline individual sub-plans for managing specific aspects.

Objectives of Environmental and Social Management Plan

The ESMP will help Rogun HPP to address the adverse environmental impact of the
project, enhance project benefits, and introduce standards of good environmental
practice. The primary objectives of the plan are to:

a) Define the responsibilities of project proponents, contractors and other role
players, and effectively communicate environmental issues among them.

b) Facilitate the implementation of the mitigation measures identified in Vol. |
Chapter 16 by providing the instructions on how to handle the issues, and
providing an implementation schedule.

c) Define a monitoring mechanism and identify monitoring parameters to ensure
that all mitigation measures are completely and effectively implemented.

d) Identify, as far as possible at this stage, the resources required to implement the
ESMMP and outline corresponding financing arrangements.

Construction Site Management and Rehabilitation

As mentioned in Vol. I, Rogun HPP is a special case with respect to the fact that
construction activities started a long time (over 20 years) ago, and were resumed after a
prolonged interruption about 6 years ago. This means that a very large construction site
is already in place. Even if at present, under the agreement of the Republic of Tajikistan
with the World Bank, construction activities are restricted to absolutely required
maintenance measures aiming at preventing additional damage to structures already
built, it is still a large construction site. According to the TOR for the ESIA, a
construction site audit had to be carried out (see Vol. I). In the present Vol. IlI,
comments are made and recommendations provided on requirements for construction
site management aiming at achieving general good housekeeping and acceptable
environment, health and safety (EH&S) conditions on site. In addition,
recommendations are made for construction site rehabilitation. These aspects, which are
usually not, or at least not in that detail, the subject of an ESIA, are dealt with in
Chapters 5 and 6.
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1.3 Responsibilities
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The ESMP makes a distinction between responsibilities of the Project Owner (Republic
of Tajikistan, OSHPC “Barki Tojik™), or its implementing unit (PIU within Rogun
OSC) and the Contractor. In many or most cases this responsibility is clearly
attributable. So e.g. the Contractor will be directly responsible for all environment,
health and safety (EH&S) measures related directly with construction sites and
activities; this includes items as diverse as solid waste management, availability of PPE
(personal protection equipment) for workers, health care services for the work force, etc.

However, in some cases responsibility is not a priori clear. So e.g. it is primarily the
Project Owner who is responsible for implementing mitigation measures which are not
related to construction, as e.g. archaeological investigations or planting of trees for
slope stabilisation outside the construction site perimeter. Obviously, he can mandate a
contractor with this work. This also applies to other basic responsibilities of the Project
Owner.

If the Project Owner engages an Owners Engineer, this latter will have the responsibility
to supervise the contractors; normally this supervision of the Owners Engineer covers
the construction period and construction related issues, e.g. EH&S measures related
directly to construction sites and activities. These responsibilities will have to be
defined in the contract of the Owner's engineer.

In any case, the Project Owner has the following overall main responsibilities
concerning environmental management (in the wider sense of the term):

e To make sure that the required measures are properly implemented, whether by
him directly or by a third party.

e To formulate clear conditions (in the tender documents) for all obligations of the
contractor(s); it must be very clear that such conditions, e.g. concerning EH&S
measures, also apply to subcontractors, and that the contractor has a
responsibility for their performance.

e To monitor implementation of these measures (by its own work force and by
subcontractors) and to take adequate steps in case of non-compliance.

ESMP and RAP

The main social impacts and measures, i.e. everything related to impacts on the local
population requiring compensation, or in other words all activities related to
resettlement, are dealt with on a different level. A competent Resettlement Unit (called
"Directorate of the Flooding Zone of Rogun HPP) is in place and has started working a
number of years ago.

Within the present ESIA, the following main steps have been carried out in relation with
issues concerning the local population and resettlement:

e Description of the socio-economic situation of the local population (Chapter 13
of ESIA Report Vol. 1)

e Outline of a resettlement plan for Stage 2 of Rogun HPP development (Chapter
19 of ESIA Report Vol. I).

e Resettlement Policy Framework (RPF): separate document.
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e Resettlement Action Plan (RAP) for Stage 1 resettlement: separate document
e Resettlement Audit: separate document.

For the implementation of the project, these documents will have the same importance,
and will be equally binding, as the ESMP; for this reason, aspects related to resettlement
(in the wider sense of the term, and not limited to physical relocation) are not repeated
in the ESMP.
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2 SUMMARY OF MAIN IMPACTS AND MITIGATION MEASURES

2.1

2.2

In the ESIA Report Vol. I, environmental risks and impacts likely to emanate from
project parts or project related activities were described. This chapter takes up the
synopsis of the impacts, with their importance, and lists the required or proposed
mitigation measures, where such measures seem necessary for minimising the impact as
far as possible or reducing the risk to an acceptable level.

Overall Impact Evaluation
The conclusions of the discussion in the previous section are the following:

» Most impacts are rather small and easily mitigated, if mitigation is required at
all.

« There are two areas of potentially important impacts, which need to be
addressed in detail and where mitigation is required. These two are:

0 the local population directly affected by the project, which will have to be
resettled, and

0 potential effects of the project on downstream river discharge, which could
negatively affect downstream riparians.

« There is no impact of the category "strong negative, mitigation not possible",
which would have to be considered as a no-go for the project.

Summary of Impacts, Mitigation Measures and Monitoring Activities

Table 1 on the following pages lists the identified impacts as well as a summary
overview of the proposed mitigation measures and related monitoring activities. It
describes impacts before mitigation, mitigation measures, and remaining impact after
mitigation (including, where applicable, the potential for increasing project benefits if
appropriate measures would be taken).

For more details on these measures, especially for contractual purposes and
implementation, see detailed description of these measures in Annex 2.
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Table 1:

Synopsis of Impacts and Mitigation Measures

Issue

Project
component

Impact and significance before
mitigation

Importance

Mitigation measures

Remaining impact
after mitigation

Related Sub Monitoring and
Management Plans (S-MMP)

Physical Environment

arew|)

Reservoir

A surface of water of 170 km? will
increase evaporation, and it can
have a moderating effect on
temperature. Since the reservoir
will not be large enough there will
be no noticeable effect on the
local climate. The effects
(reduction of the number of frost
days, reduction in summer
temperatures, increase in
humidity) will be limited to the
immediate surroundings of the
reservoir, and they will be too
small to play any decisive role.

There will be no GHG emission
of any relevance from the
reservoir (see Section 8.11.3).

none

Not required

none

No S-MMP

Airenb iyl

Quarries,
construction
activities and
transportation
activities

Air pollution (dust, exhaust
gases) mainly by nitrogen oxides
(NOXx) and Particulate Matter
(PM10)

e Emission related to
construction activities

e Emission related to transport
of material.

e Emission related to borrow
areas.

Impact restricted to construction
site (including quarries and
access roads) and construction
activities (works, traffic, etc.).

small negative / negative

-> Minor impact, localised
to construction site and
access roads, and limited
to the duration of
construction.

Use adequate and well maintained construction and
transportation equipment and the contractor has to
develop a maintenance program to ensure this.

Take good measures for dust suppression:
e This includes among others good housekeeping.

o Instruct workforce on appropriate measures to minimize
air pollutants.

e Optimization of storage on-site of materials that are
known to be whirled up by wind.

e Water sprinkling especially on unpaved roads.

e Trucks which transport construction material for longer
distances (quarry to construction site) should be
covered.

* Do not exceed speed limits.
e Do not burn waste.

Organize the sequences of construction activities in a way
that the use of equipment powered by diesel fuel is
optimized and duration is minimized (switch off the engine
during parking periods).

small negative

reduction of quantity of
exhaust gas, dust; will
be within legal limits

Environmental, Health and
Safety Management and
Monitoring of the contractor

Equipment Maintenance
Management Plan

Traffic Management Plan
Waste Management Plan
Air Quality Management Plan

- For detailed information:
see also Mitigation Measure
Data Sheet No. 5, Air pollution
(ESIA Main Report Vol. Il
Annex A2.1)
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Issue | Project Impact and significance before | Importance Mitigation measures Remaining impact Related Sub Monitoring and
component mitigation after mitigation Management Plans (S-MMP)
P4
o. Quarries, Impact caused by construction small negative / negative | Main aim: meeting Tajik and other applicable noise limits. small negative Environmental, Health and
@ co?s'ttr_uctlon d aC“V:.'eS (W(zrks, tra_ffllc, th -> Minor impact, localised Use adequate and well maintained construction and - reduced noise level '\S/Iafe_tty Mans;lfgt?]ment ';md t
?C i Ierst atr_1 ma(l:(fmes, etc.), mainly on the to construction site and transportation equipment including state-of-the-art built in due to maintaining the onitoring ot the contractor
“’j‘t’.‘s.f_" ation | workforce. access roads, limited to systems (muffler) to reduce the noise. The contractor has noise standards set by | Traffic Management Plan
activities the duration of to develop a maintenance program to ensure to keep international . :
] h e ) e o Equipment Maintenance
construction. noise within legally permitted limits. organisations such as
WHO or Tajik Management Plan
Instruct the workforce to avoid unnecessary noise. legislation. Explosives Management Plan
U?,? Fa](?jequatte and sdte&ge of the iyt tet(_:hnlczuetﬁ for l_)lastmg, Health and Safety
which do not exceed the exposition time to the noise. Management Plan
V\(tor:k:';sE exposed to e>t<cetsswe niﬁﬁ have to.tl‘)e etquaed > For detailed information:
¥VI n ‘t(%.g. ear protectors) and the exposition time has see also Mitigation Measure
0 be limited. Data Sheet No. 6, Noise and
The quarry must be located in a sufficient distance to any Vibration (ESIA Main Report
populated area. Vol. lll, Annex A2.1)
Separate installation areas, for example mechanical
workshops etc. from areas that are used by people for
temporary housing and recreation; distance should be at
least 10 m.
Noise and vibration associated with the use of explosives
needs to be monitored. Max 136 db
Avoid any noise intensive activities such as metalworking,
blasting (in quarries) etc. during night time.
Avoid transporting of material (rock, concrete, etc.) during
night, if they have to pass villages.
g Construction Main sources of impacts: traffic small negative Use best practice to reduce the dispersion of material and small negative Environmental, Health and
= - . o ]
) activities and | and use of explosives. vibrations near any physical structures. > reduced level of '\S/lafe_tty l\_/lanafgtiment z;mdt
= quarries Mainly on the workforce, possibly Install a monitoring system at sensitive sites and monitor vibration due to onitoring ot the contractor
on villages in the risk zone if not and record vibrations during blasting events. maintaining the Explosives Management Plan
yet relocated Use state of the art techniques. isr:?er;ﬂaa;%SnZ?t by Health and Safety
Restrict access during blasting events. organisations such as Management Plan
Minimize night traffic through villages. WHO Traffic Management Plan
On-demand monitoring of vibration, taking adequate > For detailed information:
measures if required. see also Mitigation Measure
Data Sheet No. 6, Noise and
Vibration (ESIA Main Report
Vol. lll, Annex A2.1)
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Issue | Project Impact and significance before | Importance Mitigation measures Remaining impact Related Sub Monitoring and
component mitigation after mitigation Management Plans (S-MMP)

T

s Dam, Impact on the downstream area, negative This is, together with resettlement, i.e. with the direct none Cascade Operation Plan (to be

% [essrvow, |fr:’|ver ddlscharge platte(rjndls_I The direct effect of Rogun pr(ijectt_ |1n_pact (zn ftf;ﬁ Iocal' potpulatlon, the most relevant as long as operated defined)

e ur |n(te_ . 3 ?nget. (se?sﬂona and datly will be strongly influenced potential Impact ot the project. according to the Online hydrological monitoring,
operation, istribution of flows). by Nurek, especially The most important mitigation measure consisted in identified operation made publicly available.
;_e”'servmr Two main sources of impact: where the short term finding a way to fill and operate Rogun HPP in a way rules. Modification of existing
tiing fluctuations during which allows Tajikistan to remain within the conditions

o filling of reservoir;

e power plant operation.

Main potential impacts:

e on Tigrovaya Balka (and to a
much lesser extent on other
floodplain habitats along he
Amu Darya) mainly by
reducing summer peak flows:

negative impact on riparian
countries (availability of water
for irrigation) if summer flows
are reduced.

positive impact on
downstream area, and mainly
on riparian countries, by
reducing flood risk (reduction
of flood peaks, cascade
capable of handling PMF).

potential for making more
water available for irrigation in
the downstream area in the
case of dry summers.

operation are concerned.
However, if no adequate
measures are taken,
impacts on the entire
downstream area are
potentially serious during
filling and operation.

Potential for improving the
situation /regulating flows
for better flood
management and for more
water in d/s areas during
dry summers)

defined by the Nukus declaration and Protocol 566, i.e. by
not using more water than allocated to the country, on a
yearly basis, by ICWC.

The hydraulic model for operation of the Vakhsh cascade,
which was prepared by TEAS in close cooperation with the
ESIA Consultant, shows that the cascade (i.e. mainly the
combination of Rogun and Nurek HPPs, the other dams
not having storage capacity of any relevance) can be
operated in a way as not to change the runoff pattern, i.e.
water availability, in the downstream area.

GOT intends to operate the cascade in this way, which will
not change the flow pattern (seasonal distribution of water)
in Vakhsh river downstream of the cascade. In this way,
Rogun HPP can be built and operated in compliance with
present rues and practices for water allocation in the Amu
Darya basin.

It is recommended that the ICWC member states should
modify existing agreements and practices to include
operation of Rogun HPP The most important components
of such modifications would be:

e afirm commitment to operate the cascade according
to the results of the hydraulic model, i.e. by
respecting ICWC water allocation;

e acommitment for not retaining any water in Rogun in
especially dry years during the filling phase; and

e arule for making available additional water to the
downstream areas in exceptionally dry years during
the operation phase.

For emphasising the credibility of such rules, it is important
that an online monitoring system of Vakhsh Cascade
operation is set up, and that the results of this be made
available in real time in the internet, on a site accessible to
all interested parties.

positive

if potential for
improvements is
implemented.

agreements and practices
recommended.
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Issue | Project Impact and significance before | Importance Mitigation measures Remaining impact Related Sub Monitoring and
component mitigation after mitigation Management Plans (S-MMP)
T
s Reservoir The groundwater table in the negative Needs to be monitored. Specific measures would have to small negative Monitoring of landslide prone
S gllu_wftl)ns alog%_thetzest;ar\t/ﬁlr will The reservoir could trigger be taken in the case that settlements would be at risk. reduced risk of areas
3 etln Iuen(I:e_ rectly by j local landslides by accidents due
S water _eI\I/e bm tr;zservmlr, an mobilising the sediment reservoir triggered
< especially by the yearly deposits along the FSL. landslides.
drawdown.
o Construction There is a risk of water negative "Good housekeeping" on the construction site. All small negative / none | Environmental, Health and
= o - ; ) ) " h ;
2 activities contamination m_a|nly dl_mng the Risk limited to construction | €duipment, m_achln_ery, trucks and camp installations have > The water pollution Safe_ty Management and
2 construction period. Main eriod. Localised. but to be located in a distance of more than 250 m to water control measures Monitoring of the contractor
2 sources: P : iy used for human consumption and at least 150 m to any . . : :
= : potentially of serious during construction Equipment Maintenance
< body of surface water.

e Suspended solids from the
construction site and related
activities (excavations,
quarrying, earthworks causing
erosion, preparation of
aggregates, disposal of
material, etc.). Leads to
higher silt load in the d/s area.

Water pollution with fuel oil,
lubricants and other
dangerous substances from
leaking containers and from
vehicles and machines.

Contamination of water with
concrete increases pH to
levels potentially harmful for
aquatic life (fish, amongst
others).

Contamination of water with
Nitrite lons (NO) as a result
of blasting (quarries). Nitrite is
highly toxic to the fish fauna
even in low concentrations.

Waste water: During the most
intensive part of the construction
phase, the construction camp will
be populated by a large work
force.

consequences.

Water quality monitoring.
Measures to be taken during construction, like e.g.:

* No deposit, even for uncontaminated gravel from the
quarry, near any body of surface water.

Sedimentation and neutralisation ponds for reducing
sediment load and effect on pH.

Drainage water draining from quarry to be lead to
sedimentation and neutralisation ponds before releasing it
to the river.

o Strict measures to prevent oil pollution of the river:

Storage of fuel and lubricants away from the river, in tight
containers placed on sealed surfaces.

Storage areas designed to contain 110 % of the largest
container/ vessel stored in the storage area, waterproof;
equipment and material for clean-up avaialble.

Good maintenance of vehicles and machines to prevent oil
losses.

No cleaning or maintenance of vehicles or machines in
close proximity to the. To be done in specially prepared
areas (workshops) equipped with oil skimmers.

« Water from the batching plants, concrete mixer washing
facilities and the crusher plants needs to be collected
and treated (e.g. neutralisation ponds for effect on pH)
before releasing to the environment.

Waste water from the camp site must be collected in
portable latrines or septic tanks and has to be treated
before releasing into a river.

and operation will
considerably reduce
the discharge of water
deteriorating
substances and thus
improving quality of
the surface waters

Management Plan
Wastewater Management Plan
Waste Management Plan

Pollutant Spill Contingency
Plan

- For detailed information:
see also Mitigation Measure
Data Sheet No. 8, Waste
Water Management (ESIA
Main Report Vol. lll, Annex
A2.1)
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Issue | Project Impact and significance before | Importance Mitigation measures Remaining impact Related Sub Monitoring and
component mitigation after mitigation Management Plans (S-MMP)
&és Reservoir Change from river to lake small negative Given the situation of the project area no specific major small negative Water Quality Management
= o AR h :
I ecosystem. No large amount of mitigation measures are required in this respect. Plan during operation
S biomass will be Waste Water Management
g sut;mergel(_jt, tZe;efpre ?0 Proper waste and waste water management in the Plan during operation
Wg er qua'f}/ eleroration, | communities around the reservoir would be desirable; Waste Management Plan
absence of fargeé . however, this is not in the direct responsibility of Rogun during operation
settlements and industries HPP
in the catchment area. '
[ . . .
o Dam and No valuable mineral deposits none Not required none No S-MMP
g reservoir within the area to be submerged
< -> no project impacts
[
®, Dam and Dam and reservoir are located in | small negative The dam is designed so as to withstand the probable small negative Seismic Monitoring of Rogun
3 reservoir a seismic active area. There is a R ir tri d maximum earthquake (see technical studies). HPP (ESIA Main Report Vol.
(=) risk of reservoir triggered eservoirriggere oo . : 111, chapter 7.2)
g ismicity. which d result in seismicity cannot be of a The reservoir will be filled over a period of 16 years to ’ )
seismicity, which could resu higher magnitude than a mitigate this risk.
an increased frequency of small otential spontaneous
earthquakes. P p The installation of a micro-seismic monitoring network is
earthquake would be.
proposed.
[
Q. Reservoir Soils will be lost in the area small negative For the loss of soils within the submerged area is no small negative Watershed Management Plan
by . Y -
Eg]vzered by the reservoir (up to 170 - Localised effect, limited mitigation possible. Re-cultivation Management
)- to the reservoir area; no Watershed-management plan with special concern on the Plan
tIirosmn due_ to the drawdown of important concern. side _t;anks of the future reservoir (e.g. monitoring of Erosion Monitoring Plan during
e reservoir. sensitive areas). operation
Landslides could put some
settlements on risk.
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Issue | Project Impact and significance before | Importance Mitigation measures Remaining impact Related Sub Monitoring and
component mitigation after mitigation Management Plans (S-MMP)
Construction Main risks: Soil erosion and negative Special risks for Rogun HPP construction site since the small negative Environmental, Health and
area, landslides. Localised effect, can have sﬂe:ltreeta)dy_ eX|Ists S|ntct(aj.30 years. Following measures > The erosion l\S/Iafe_tty Mans;lfgt?]ment ?ndt
guarrles, . « Creation of open and erosion negative effects. need to be implemented: prevention control onitoring of the contractor
dﬂ:rr]%\?:]sgan prone surfaces during Reuse as much as possible of the excavated material. measures during Erosion Management Plan
areas construction phase. > In the Excavate material inside of the future reservoir and deposit | construction and Site Rehabilitation Plan.

(ABojoydiowoab ‘Aydesbodo]) sjios

absence of vegetation cover
the soil will become more
susceptible to erosion.

Sediment deposits along the
FSL of the reservoir may be
mobilised, leading to local
landslides.

Small negative effect
(visibility, change in
morphology).

While a natural process, erosion
can locally be accelerated by the
project.

unused, uncontaminated material in the future reservoir.
Keep additional sites as small as possible.

Good engineering practices will help controlling soil
erosion both at construction sites and in peripheral areas,
particularly in borrow and dumping areas and along
access roads. Following measures have been mentioned:

o Install sediment traps.

Drainage channels where necessary.

Prevent steep slopes, define optimum height of work
evaluating the instability of the rock, soil etc.

Stabilise, compact and strengthen steep slopes.

Adequate selection of road tracks, taking into account
the landscape, technical environmental and social
aspects.

Construct drainage ditches at roads if there are passing
through mountainous area If the slope is more that 16
% they have to be paved.

Install culverts with enough capacity for strong rains,
drainage pipes and channels have to be of an adequate
size and should be equipped with screens at entrance
and exit points to reduce the risk of clogging.

* Re-vegetation of surfaces after (temporary) use.
e Focus on erosion control measures along roads.

Monitoring of erosion prone sites during operation,
measures as may be required.

operation will
considerably reduce
the soil erosion and
therefore also the
suspended solids in
the river and thus
improving quality of
the habitats and water
quality.

- visibility of
remaining scars in
landscape and of
possible landslides,
mud and debris flows
will be reduced.

- For detailed information:
see also Mitigation Measure
Data Sheet No. 9, Erosion
prevention (ESIA Main Report
Vol. Ill, Annex A2.1)




OSHPC “Barki Tojik” / OAXK «Bapku Tounk»
Rogun HPP ESIA / O3CB POI'YHCKOU I'BC

POYRY ENERGY LTD.

Date 2014-06-17

ESIA Report (Draft) Vol. Ill: Preliminary Environmental and Social Management Plan Page 11
Issue | Project Impact and significance before | Importance Mitigation measures Remaining impact Related Sub Monitoring and
component mitigation after mitigation Management Plans (S-MMP)
)
Q. Construction Contamination of soil negative The maintenance of machinery and lorries has to be done small negative Environmental, health and safety
o activities in workshops, liquids including cleaning water should be management and monitoring of

collected in tanks.

Storage of fuel and lubricants has to be in tight containers
placed on sealed surfaces underneath a roof. The storage
has to be equiped with all safety measures to prevent oil
spilling including fire fighting equipment. The area needs to
be marked.

Sufficient quantities of oil absorbent have to be stocked
and have to be easily accessible in case of an ail spill. The
contaminated absorbent has to be disposed of properly.

Hazardous waste has to be stored in designated closed
tanks or areas.

Solid waste generated during construction and at
campsites will be properly treated and safely disposed of
only in demarcated waste disposal sites.

All activities which could contaminate the soil have to be
carried out on a sealed surface. If accidental spillage
occurs, the contaminated soil has to be excavated and
disposed of properly.

- reduced risk of soil
contamination;
unexpected spills and
leakages will be treated
properly and fast, the
contamination of soil will
be locally and due to
clean-up mechanisms
not spread into the
surrounding or drained
into the water and/or
groundwater

the contractor

Equipment Maintenance
Management Plan

Wastewater Management Plan
Waste Management Plan

Hazardous Material
Management Plan

Pollutant Spill Contingency
Plan

- For detailed information:
see also Mitigation Measure
Data Sheet No. 10 Hazardous
Material Management, No. 11
Equipment Maintenance
Management and No. 12
Pollutant Spill Contingency
Plan (ESIA Main Report Vol.
11l, Annex A2.1)

Biological Environment

require their own assessment.

Re-vegetation of disturbed areas with native species.

] Construction The reservoir will submerge an small negative Measures during construction: small negative Watershed Management Plan
ol 2 i . . R - L
8 ?ergz}voir 2?3“(: ;ﬁéowli“?g: :T(;S.tVegetatmn Impact of minor « Damage to the natural vegetation to be minimized. positive, Re-cultivation Management
S ' importance, since no « The useful wood to be made available to the local if measures for Plan
o Loss of two floodplains (natural critical natural habitats, no - : . :
2 : . ’ population. Tigrovaya Balka Site Restoration Plan
2 habitats). especially rare vegetation implemented )
z types and no rare or e Re-vegetate as far as possible the reservoir banks with Pre-impoundment survey
> endangered species will native shrubs and trees in an appropriate manner.

be lost. Offset for submerged floodplains: measures for

improvements in Tigrovaya Balka.

2 Transmission | Occupation of land and loss of small negative Use existing facilities and roads where possible for access | none / small negative | Erosion Management Plan
2 . ; e S >
& line and ne(\;v vegettatlc;_n duc? to the i which only small impact roads and Transmission and Distribution Lines (T&DL). Site Restoration Plan
g' access roads ;cr’gf]gézgs)gro tgevrz:r??acscvgs;c expected. However, road Measures for stabilising the berms and slopes in order to
® e.9. 10 viIIage)é rer%aining arou‘nd construction in this area minimise erosion.
% tHe.reservoir. cag Itrlggltler gromr(;n, Wh.'tCh Do not use any herbicides for vegetation clearing (manual
=) . can locally become quite clearing rather than mechanical or herbicides).
M TLs not part of present ESIA, will | massive.
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Issue

Project

Impact and significance before

Importance

Mitigation measures

Remaining impact Related Sub Monitoring and

Furthermore submerged biomass
leads to water quality
deterioration in the deeper layers
of the reservoir; effect on people,
who depend on drinking water
quality.

component mitigation after mitigation Management Plans (S-MMP)
<
8 Work force Destruction of vegetation / flora small negative Any illegal logging of the work force must be forbidden. none / small negative | Needs to be part of the
Q -
& (chonstrucgon by work force In general: Strengthen the awareness of the workforce for argplljmllges contract and of the
g' p aset_an The vegetation cover within the the environment (protected areas, plants and wildlife) to olicy
o operation) construction area is already avoid logging, hunting etc. at project site and in the
a degraded due to the past surroundings.
9 p g
C__T: construction activities, t_he Construction site to be fenced off for preventing use of
® clearance of the dam site and -
- areas outside.
appurtenant structures like camp
sites, access roads, etc.
-> additional impact is estimated
to be negligible / very small
< - . . o ) -
g k] Future As an indirect impact / result of none / small negative Mitigation measures depend on the way how many people | none / small negative | Specific plans for resettlement
Q . ] - - :
2 resettlement the resett_lement land will be Resettlement carried out Wlll_be resettled in the future (|._e. reloc_:ated outslde of the areas.
= areas used, which (partly) has not been so far was done in areas project area) and how many will stay in the region.
=] (Surroundings | occupied until now. largely used for agriculture -> Question of available capacity of the remaining land for
o L
3 of the . These areas are rather small until now, no valuable Ehebnurgzer of r((ja_setttll'ed people :;md their :'.VeSt?iﬁ (nSeteds
reservoir) compared to the inundation area. | habitats were affected ZORzPa) ressed in the course ot preparation of the Stage
< . . . . " . .
k] Reservoir In general: none Pre-impoundment clearing not required, however, trees small positive No special plan required,
Q NP . ] ]
& (first filling) Submerged biomass can Small amount of biomass should be cut. - wood / timber as |mplc;,\tr|nentatt|on along with
g' produce anaerobic conditions to be submerged, oxygen Use of timber and other useful wood (e.g. fuelwood) as valuable resource for resettiement.
o and might cause problems (water | depletion due to valuable resource growing in the reservoir area. local people
a quality, GHG) when discharged submerged biomass will
=3 downstream, containing toxic not be a problem.
S substances (mainly H,S).
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Issue

Project

Impact and significance before

Importance

Mitigation measures

Remaining impact

Related Sub Monitoring and

component mitigation after mitigation Management Plans (S-MMP)
_|
e Construction Fauna mainly depends on their small negative The impact on fauna within the reservoir cannot be none/ Watershed Management Plan
o area, roads habitats, which are neither rare mitigated. positive and Re-cultivation ( will
E_,' ?nd all Inor zjlgl_?ableﬂ:n thhebgﬂzject area. Since fauna is strongly related to their habitats, damage to it measures for ]I(mprove habitats for terrestrial
J (imptorary r; a dl '0{1’ eI .aﬂ' ats ardeb the natural habitat should be minimized where possible. It Tigrovaya Balka are auna.
S structures ﬁrea y'S ronggltlrr]] u‘?tnci. y should be forbidden to destroy additional areas due to implemented Plan for measures in Tigrovaya
] uman use and the situation 1S dumping of construction material. ' Balka.
not new (construction activities
are on-going since the 1980ies). Reconstruction of habitat through reforestation with native
i species.
The impact on fauna caused by P
the project is small and of minor Offset measure required as compensation for submerged
importance. floodplains: Tigrovaya Balka.
b
g3 Work force Disturbance (e.g. noise) caused small negative Hunting by members of the work force must be forbidden. small negative Noise Management Plan.
3 o ; i . )
o @ (construction by thbe prefsencel of a high In general: Strengthen the awareness (training) of the Hunting ban needs to be part
D phase and number or people. workforce for the environment (protected areas, plants and of the employees contract and
operation) Risk of illegal hunting. wildlife) to avoid logging, hunting etc. at project site and in of the HR Policy.
the surroundings.
_|
g Reservoir Upto 170 km? of habitat will be small negative / none The affected floodplains are a natural habitat, but not a small negative / none | Watershed Management Plan
3 ‘ : P - I
i submerged. > Impact of minor rare one in Tajikistan. positive i/lnd Re cuItn;aFt:Ion o
oy importance, since no As an offset for this impact, it is proposed to contribute to if plan for Tigrovaya h &:)r']?%eT?rt] - artlr}Nll f|mgrove
m valuable habitats and no the management measures for Tigrovaya Balka. : abiats for terrestrial fauna.
o Banka implemented.
S rare or endangered
D species will be lost.
The most valuable habitat
type affected are two river
floodplains which will be
submerged.
=
@ Dam Interruption of the river by a dam, | small negative Not required small negative No S-MMP

which will be an obstacle to fish
migration.

-> All migration already
blocked by Nurek.
Therefore, not considered
as serious impact.
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Issue

Project

Impact and significance before

Importance

Mitigation measures

Remaining impact

Related Sub Monitoring and

component mitigation after mitigation Management Plans (S-MMP)
) Reservoir Part of the river will change from small negative No direct mitigation measures required. small negative / none | Fish Monitoring
[ i iti . L . .
=8 ;lver tolla;ke condltltons 2 chc—:nge -> Impact of minor However, it is recommended to study the potential of the positive Management of Natural
3 IL%?cae:og:yifg;yS em more to a importance. Fish fauna is future reservoir for fish stocking and/or aguaculture. if potential for fisheries Populations,
§ poor, mlgratllonsa(lf there -> Carry out a study for developing the fisheries potential can be developed. Fisheries Development Plan
Wfre ansl)dabre?\l Y Kd in the reservoir; consider possibility of floating cage (needs to be developed)
interrupted by Nurek dam. aquaculture. Note that the potential will be determined
largely by the mode of operation of the reservoir. A large
seasonal drawdown will reduce such a potential
considerably.
2 Reservoir Will have a negligible impact on none The defined minimum discharge will have to be released. none Operation Plan
2 filling phase the downstream area since the
:’_I (Stage 1) reservoir will be full to this level in
g a short time, retaining a small
3 amount of water.
P . ) . . . )
2a Reservoir Will have an effect on the d/s small negative Reservoir filling to be made according to the proposed none Operation Plan
38 filling Phase area by retaining a large quantity rules.
o
(Stage 2) of water. Release of the defined minimum discharge.
2 Construction Risk of water contamination negative See mitigation measures for water quality small negative / none | Environmental, health and safety
S o .
2 activities The water pollution {Eanagfmetnt and monitoring of
T control measures € contractor
S during construction Equipment Maintenance
o and operation will Management Plan

considerably reduce
the discharge of water
deteriorating
substances and thus
improving quality of
the surface waters

Wastewater Management Plan
Waste Management Plan

Pollutant Spill Contingency
Plan

- For detailed information:
see also Mitigation Measure
Data Sheet No. 8, Waste
Water Management (ESIA
Main Report Vol. lll, Annex
A2.1)
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Issue | Project Impact and significance before | Importance Mitigation measures Remaining impact Related Sub Monitoring and
component mitigation after mitigation Management Plans (S-MMP)
=
2 All visible The visible structures will change | small negative / negative | No mitigation possible for the drawdown area. small negative / none | Watershed Management Plan
= L
g | parts (:f the aspect of landscape. during operation, the Mitigation measures / positive Re-cultivation Management
3 projec impacts are reduced to the d . d . f i d Plan
® remaining visible * Landscaping and re-vegetation of temporarily use
. areas so that this areas can return into a natural Waste Management Plan
structures (dam, reservoir, t
switchyard, new roads, ecosystem. Site Rehabilitation Plan
etc.), considering that all o Start with the re-vegetation of areas as soon as
mitigation measures were possible.
taken into account. * Unused material for example from the quarries should
be deposited in a way compatible with the landscape
and should be re-vegetated.
o Ensure the conservation of the landscape where
possible.
e |f possible, dump unused, uncontaminated material in
the future reservoir. Keep additional sites as small as
possible.
)
3 Operation There is no protected area inthe | none Operation of the cascade according to proposed regime. positive, Plan for measures in Tigrovaya
8 area aff_ected by dam and Tigrovaya Balka was Additional measures specific for improving the situation in if offset implemented Balka
3 reservorr. already affected by Nurek Tigrovaya Balka could be:
> i L . .
@ gerllll’izgrolgec(gteedda(ljr/esao(f-rtﬁéo\\//zlzﬁsh HPP. * Participation of Rogun HPP in the on-going efforts for
& cascacie It is an important The hydraulic model improving habitat conditions; this would be a valuable
floodplain habitat wi?h aver shows that under the offset for the impact of Rogun HPP on vegetation,
P very proposed operation fauna and natural habitats.
special and rare vegetation type scheme for Rogun HPP
and associated fauna. It depends there will be no change in * Release of occasional “artificial floods"; this would have
on seasonal fluctuations in river river flows downstream of to be done in close coordination with all concerned
discharge. Nurek. and therefore no stakeholders, mainly also to prevent damage to
additic;nal impact on inhabited and cultivated areas.
Tigrovaya Balka caused This is proposed to be taken as offset measure for the loss
by Rogun HPP. of two floodplains (see above).
Human Environment
g I . . . . . . .
S 5 Reservoir Physical displacement has to strongly negative The affected population has to be resettled. none/ small positive | Resettlement Action Plan
S ; ;
g 8 (stage 1) tbake platct:Ie. d7 villages will have to Resettlement plan focuses mainly on physical relocation resettled people will be | Monitoring of the resettled
S € resettied. and livelihood restoration. at least not worse off people
Resettlement has started (so-called Stage 1 resettlement, thar:j_tthey wehre tl)defore;
villages affected by the construction activities). A conditions shou
Resettlement Unit is in place. improve.
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Issue

Project

Impact and significance before

Importance

Mitigation measures

Remaining impact

Related Sub Monitoring and

rate is very high. Presently, there
are two main means of income
generation in the project area:

e emigration to Russia in search
of work;

e Employment in Rogun HPP
(construction work).

Problems caused by recent stand-still of construction
activities (relegation of a large number of workers due to
the agreement of WB with GOT to limit work to the
absolutely required maintenance work) needs to be taken
into consideration.

limited to construction
period.

component mitigation after mitigation Management Plans (S-MMP)
T
5 Reservoir The reservoir area of 170 km2 is strongly negative A resettlement action plan will have to be prepared for the none / small positive | Resettlement Action Plan
2 (stage 2) Irjar:he_r d(leg_selly popula:ehd. t This is considered as a remaining villages (Stage 2). resettled people will be (Stage 2)
3 ; kyS|c|a 'SE ?cterlninw a'TI 0 very substantial negative Resettlement plan focuses mainly on physical relocation at least not worse off Monitoring of the resettled
° a.tﬁ place. / otal 042,08'6 ages impact of the project. and livelihood restoration. than they were before; | people
o with approximately : : conditions should
= inhabitants will have to be Resettlement planning will have to be done and .
> resettled. implemented in stages, in accordance with the improve.

implementation of the technical project, mainly given the
long construction time of up to 15 or more years.

=
8 Work force The project area offers little positive Even if the job opportunities are largely limited to the positive Socio-Economic Development
2 and prospect for economic activities; construction period, this is very important given the P : - Plan
m ) - - ; ] P otential positive
o construction subsistence agriculture is duration of these activities of about 15 years > Wherever ; .
8 tiviti d ; rtant for the livelinood of th ible. local inhabitants should aet pref in iob impact on the local Contractor's Human
2 activities, an important for g ivelihood of the possible, local inhabitants should get preference in jo community (generation | Resources Management Plan
3 operation local population; unemployment allocation. of iob:
3 jobs), although
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Issue

Project

Impact and significance before

Importance

Mitigation measures

Remaining impact

Related Sub Monitoring and

only on steep slopes.

Remaining forest above FSL should be given better
protection (neither tree cutting, nor burning of vegetation
above final FSL).

component mitigation after mitigation Management Plans (S-MMP)
T
o Construction Potential negative effect on small negative / negative | All workers should attend a work shop on communicable positive Community Relation
= sites / camps, | health (communicable diseases diseases (TBC, etc.). How to get infected, how to minimisation of Management Plan
co?s_ttr_uctlon brought from outside by workers) recognl_se symptoms, what should be done and on transmission of Health and Safety
activiues prevention measures. diseases, health Management Plan
Every worker has to have the necessary vaccination protection for the local | 1. i Management Plan
(Hepatitis A and B, Tetanus, etc.). population and for the o ,
. ) L work force - For detailed information:
Overall good housekeeping contributes to maintain see also Mitigation Measure
hygienic and safe conditions on the construction site. Data Sheet No. 2, Public
Local population should be allowed to benefit from health Health (ESIA Main Report Vol.
infrastructure in construction camp. 1, Annex A2.1)
Install Project Information Centre and prepare a
Community Relation Plan and inform the population about
the Project.
Control activities affecting waters and landscape used for
recreation.
Develop training and lectures about environmental
conservation for the local population (waste education,
agricultural education).
Development of activities to enable the strengthening of
new sources of revenue for the local population.
Improve infrastructure in the area directly affected by the
project (maintenance of access roads).
Speed limits and a safety driving training should be
implemented.
=
2 Reservoir Land, used for agriculture and small negative / negative | A re-cultivation program will be developed. none/ small negative | Watershed Management Plan
o pastures, will be submerged. A . : . . : A
= ’ The re-cultivation will be carried out with native species. Re-cultivation Management
® Impact on forest: rather small Plan

Resettlement Action Plan
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Issue

Project

Impact and significance before

Importance

Mitigation measures

Remaining impact

Related Sub Monitoring and

Aral Sea.

component mitigation after mitigation Management Plans (S-MMP)
=
@ Reservoir Fish fauna is low (species, none / small negative Measure of prevention: Avoid water contamination (see none Fish Monitoring Program
g quantity). Fish do not r;avehany water quality measures) positive Fish Management and
economic importance for the . .
local population. if fisheries can be Fisheries Development Plan.
Theref | i ts / developed - For detailed information:
eretore only small Impacts see also Mitigation Measure
chances are expected in terms of Data Sheet No. 8. Waste
establishing commercial fisheries Water Manage'mént (ESIA
in Rogun reservoir and/or Main Report Vol. IIl, Annex
possibly impacts on existing A2.1) Y
fisheries. .
O . . . . . .
% =4 Reservoir Submersion of up to 170 km? of small negative / negative | Two measures of different nature proposed: none Special plans to be developed:
0 C i
S s Iand,lr(iilogatlon of local 14 sites of archaeological 1. Excavation of one site, so far not investigated but archaeological site Cultural Heritage Management
% o population. interest were identified in affected by reservoir impoundment. Archaeological excavated and Plan
S g The area is archaeologically the project area; most of investigation prior to impoundment. documented Chance find procedure
é % _ra;]h%r_tmépcﬁant,tsmce ':P}Nas gheT we:je_pa:;\tly or ttotally 2. Carrying out of a socio-cultural survey of the affected | positive
=] inhabited at least since the estroyed inthe past. population prior to relocation, in order to document
50 Neolithic period. A number of P L local culture
& haeoloaical sit lated One site within the the local (oral) traditions. documented
gihgi?ll(:?gc«‘ii ;Salegssi\;\vg rt?]rfu%r? _rets ertvoir da;ea rerpsins Chance find procedure to be developed for project related
this valley. Intact and has not been activities outside the construction site (e.g. construction of
investigated yet. new roads)
m
3 Lower Vakhsh | Flood due to exceptionally high strong negative Main measures: engineering; dam designed according to none Emergency Preparedness Plan
0] . . .
a valley, inflows; Risk of flood caused by a highest safety standards (TEAS). risk level reduced to Technical measures (as
0]
3 downstream | dam break Develop an Emergency Preparedness Plan. acceptable level defined by TEAS)
& of Nurek to (TEAS risk
T | confluence assessment).
3 with Pyanj;
@ Amu Darya
[oX
2 valley as far
@ d/s as the
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Issue | Project Impact and significance before | Importance Mitigation measures Remaining impact Related Sub Monitoring and
component mitigation after mitigation Management Plans (S-MMP)
General construction related issues
Construction Contamination of soil, water, negative Develop a waste management system. small negative / none | Waste Management Plan
(F;haset,_ health risk; due to: Install garbage cans for temporary waste disposal of Appropriate waste Hazardous Material
PE:; 1on o Domestic waste (mainly domestic waste. Those have to be collected and disposed handling measures Management Plan

during construction).

o Solid waste (mainly during
construction and demolition of
old structures of Rogun HPP).

o Liquid waste (from
maintenance of all lorries and
construction machinery).

e Hazardous waste (can occur
during construction time for
the maintenance of the
Machinery).

sleuaew snopJtezey Jo abri0)s pue a)sem snopiezey ‘9Ise,

according to the regulation of solid waste management
and approved by the local authorities.

No waste shall be disposed of or buried on the site. lllegal
dumping, either at the construction camp, along the roads
or in the surrounding areas, or into the river shall not be
allowed.

Solid waste generated during construction and at
campsites will be properly treated and safely disposed of
only in demarcated waste disposal sites. In general waste
should be reduced, re-used, recycled and the disposal
should be controlled.

Hazardous waste (oil, chemicals, etc.) has to be stored in
a designated closed tank and/or area. Until will be
delivered to companies specialised on the proper disposal
or recycling of those hazardous wastes.

Containers have to be available at the workshops for the
disposal of used filters, gaskets and other spare parts.

A full cleanup of the site has to be carried out before main
construction starts.

A full cleanup of the site has to be carried out after
construction. All wastes accumulated during construction
and all demolishment wastes from temporary structures
have to be disposed properly.

A continuous monitoring of the proper waste handling by
the contractor and by the Owner is indispensable to
ensure that problems are identified and addressed early

Instruct workforce on appropriate measures to minimize
waste.

Spill / emergency preparedness plans in case of major
accidents (fuel tanks, etc.).

result in minimisation
of contamination of the
environment and in
improved health
protection

Consturction Site Emergency
Preparedness Plan

- For detailed information:
see also Mitigation Measure
Data Sheet No. 7 Waste
Management and No.10
Hazardous Material
Management (ESIA Main
Report Vol. lll, Annex A2.1)
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Issue | Project Impact and significance before | Importance Mitigation measures Remaining impact Related Sub Monitoring and
component mitigation after mitigation Management Plans (S-MMP)
Construction Accidental explosions with negative Take into account the procedures established by the positive Explosives Management Plan
Phase potential negative effect on work responsible authorities of Tajikistan and/or any - For detailed information:

sanIsojdxe Jo abelols pue podsuel) ‘asn

force.

international standards accepted by the country.

Do not use explosives in areas not authorized for this
purpose.

Explosive material should be stored in a state of the art
storage (solid structure, fire resisted material, ventilation
for heat control, electrically grounded, clean and dry,
exclusively for explosives) it has to be labelled with the

necessary warnings, and needs to be closed and lockable.

The storage needs to have an area open surrounding of
10 m and no other combustible material is allowed to be
stored in a distance less than 20 meter.

Detonators should be stored in a different storage or at
least in a different compartment of the storage.

Blasting agents should be stored separately from
explosives, safety fuses and detonating cords.

Only authorised persons should be allowed to store,
handle, use and transport explosive material. The
authorisation has to be maintained if required by the Tajik
legislation and the certificate should be kept on site.

For transport of explosives use designated closed
containers with insulation. Use separate containers for the
detonators.

Do not allow people, workers and animals in a distance of
less than 500 m of a blasting point.

Implement suitable warning system (banners, mobiles,
sirens etc.) Activate an auditable alarm 15 minutes before
blasting.

improvement of safety
for work force

see also Mitigation Measure
Data Sheet No. 3, Explosives
Management (ESIA Main
Report Vol. lll, Annex A2.1)
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Issue | Project Impact and significance before | Importance Mitigation measures Remaining impact Related Sub Monitoring and
component mitigation after mitigation Management Plans (S-MMP)
Mainly Work accidents, occupational negative Develop occupational health and safety procedures like to positive Health and Safety
gﬁnstruct‘ljon dltseases (skin irritation, noise, Wesrtprotectlv:e equipment, proper handling of hazardous reduction of accidents, Management Plan
o aset_an etc.) substances, eic. health protection, Construction Site Emergency
Pﬁ:; 1on All workers have to use the relevant protective equipment appropriate reaction in | Preparedness Plan

Reyes pue yyeaH feuonedndgo

(helmet, gloves, goggles, work boots, masks, ear plugs,
etc.).

All restricted plant facilities have to be labelled with caution
signs, especially those with potential risk for workers.

All construction areas shall be marked and fenced to avoid
accident from unauthorised people.

Fence off all areas like excavation pits, quarries etc. to
prevent accidents.

First aid kits need to be available at the construction site
for fast action if an accident occurs.

Accessible consultation sheets for review in case of
contingency or emergency situations. These should have
phone numbers for police, fire fighters, Red Cross,
personal supervisor or project leader.

Prepare a scheme of the evacuation routes and where the
fire extinguishers are located within the plant and place
them at conspicuous places.

Maintenance of machinery (preventive and corrective;
during construction and operation).

Provide sufficient potable water.

Assign during construction a special area for the food
intake.

Separate installation areas, for example mechanical
workshops etc. from areas that are used by people for
temporary housing and recreation; distance should be at
least 10 m.

Install portable toilets for the disposal of manure generated
by the builders in a distance of at least 15 m to the river.
They should be regularly maintained and disinfected. The
number of latrines is correlated with the number of
employees and there should be one toilet for every ten
(10) workers.

Workshops and camp site must have acceptable
conditions of light, ventilation and safety for workers.

Label T&D Line poles indicating danger, high voltage.

case an accident
happens

- For detailed information:
see also Mitigation Measure
Data Sheet No. 1,
Occupational Health and
Safety (ESIA Main Report Vol.
11l, Annex A2.1)




OSHPC “Barki Tojik” / OAXK «Bapku Tounk»
Rogun HPP ESIA / O3CB POI'YHCKOU I'BC

POYRY ENERGY LTD.

Date 2014-06-17

ESIA Report (Draft) Vol. Ill: Preliminary Environmental and Social Management Plan Page 22
Issue | Project Impact and significance before | Importance Mitigation measures Remaining impact Related Sub Monitoring and
component mitigation after mitigation Management Plans (S-MMP)
20 . . . . o
28 Working at Work accidents negative Numerous measures required (see ESMP), as e.g.: positive / small Health and Safety
c 1 .
g”_,hg ZS'L?CQL?;S e  PPE negative Management Plan
3 =3 traini £ work f ident i d first reduction of risk of
s . rg(jlnmg of work force on accident prevention and firs accidents, appropriate
T al reaction in case an
& e  specific safety measures depending on risk of work accident happens
5 place (e.g. welding, crushing plants, work in heights,
work near water).
=
8 On site Additional traffic passing through | negative Adequate signing, warnings and controls have to be small negative Traffic Management Plan
= (gonstruct!on villages. Medium |mpagt on air, |mplemer_1ted like speed limits, roads in use or under reduce risk of Equipment Maintenance Plan
o site), off site work force and population. construction. accidents and iniuries o .
= (transportatio Enforce maximum load restriction t rsons, red J ir > For detailed information:
g n routes) orce maximum foad restriction. O Persons, ehuceta see also Mitigation Measure
2 All vehicles have to be well maintained. 3215'53'323 (ree)ijL?cueS Data Sheet No. 4, Traffic
Implement a maintenance program for access roads Iubr’icant a{nd oil I\R/IanargzevmlenthEn (ESAIQ g/laln
carried out before winter (cleaning gutters, improvement of | |osses. eport Vol. Ill, Annex A2.1)
the road if necessary, etc.).
Develop procedures for parking and on-site traffic
movement.
Use if feasible project buses to transport workers to the
site.
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3 ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN

3.1

The Environmental and Social Management Plan (ESMP) provides an overall approach
for managing and monitoring environment and social issues and describes the
institutional framework and resource allocations required to implement the
environmental and social management and monitoring plan (ESMMP) for the project.

This chapter of the ESMP Report presents the framework that will be developed for the
project and under which the Contractor will be required to operate.

Legal Framework

Annex 2 of ESIA Vol. Il provides a list of the relevant laws on protection of the
environment, occupational health and safety.

As international standards for the Rogun HPP, the IFC EH&S Guidelines have been
used. The following Table lists the topics which are covered by the IFC Guidelines and
the Management Plans which will have to be implemented by Rogun HPP.

Table 2: IFC EHS Guidelines which have been applied for the ESMP

General EHS Guidelines IFC Management plans to be implemented

1. Environmental

1.1 Air Emissions and Ambient Air Quality Air Quality Management plan

1.2 Energy Conservation

1.3 Wastewater and Ambient Water Quality Waste Water Management Plan / Water Quality Management Plan

1.4 Water Conservation

1.5 Hazardous Materials Management Hazardous Material Management Plan, Explosives Management Plan

1.6 Waste Management Waste Management Plan, Hazardous Material Management Plan

1.7 Noise EH&SMMP of the contractor, Equipment Maintenance Management
Plan, Explosives Management Plan,

1.8 Contaminated Land Pollutant Spill Contingency Plan

2. Occupational Health and Safety EH&SMMP of the contractor

2.1 General Facility Design and Operation General Construction Site Operation plan

2.2 Communication and Training Training Management Plan

2.3 Physical Hazards Emergency preparedness Plan, Explosives Management Plan, part of
EH&SMMP of the contractor

2.4 Chemical Hazards Hazardous Material Management Plan, part of EH&SMMP of the
contractor

2.5 Biological Hazards Not applicable

2.6 Radiological Hazards Not applicable

2.7 Personal Protective Equipment (PPE) Part of EH&SMMP of the contractor

2.8 Special Hazard Environments

2.9 Monitoring Health and Safety Management Plan, part of EH&SMMP of the
contractor

3. Community Health and Safety Health and Safety Management Plan
3.1 Water Quality and Availability Water quality Management Plan, Rogun HPP Operation Plan

3.2 Structural Safety of Project Infrastructure

3.3 Life and Fire Safety (L&FS)

3.4 Traffic Safety Traffic Management Plan
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3.5 Transport of Hazardous Materials Hazardous Material Management Plan, Explosives Management Plan
3.6 Disease Prevention H&S Management Plan, part of EH&SMMP of the contractor

3.2

3.2.1

3.2.2

3.2.3

3.2.4

3.7 Emergency Preparedness and Response | Emergency Preparedness and Response Plan

4. Construction and Decommissioning

4.1 Environment Additional Plans to the above mentioned are the:
Erosion Management Plan

Site decontamination plan

Re-cultivation management plan

4.2 Occupational Health & Safety See above

4.3 Community Health & Safety See above

Institutional Requirements

Figure 3-1 shows the institutional setup of Rogun HPP within the state organisation and
the management units which are in place or which will have to be created to properly
implement the construction and operation of Rogun HPP. The most relevant entities are
shortly described here.

Resettlement Unit / Directorate of the Flooding Zone in Rogun HPP

The Rogun Resettlement Unit (RU) is also known as the “Directorate of the flooding
zone of Rogun HPP”. This is a unit which is operating directly under the President's
office, and does not belong to a specific ministry; for more details see Stage 1 RAP.

Committee of Environment

The authorized organ for state ecological expertise is the Committee on Environment
Protection which has a state ecological expertise department in its structure (see
Annex 3 to the Regulation on the Environment Protection Committee adopted by the
Resolution of the Government of RT dated April 24, 2008 Ne 189).

Ministry of Energy

The Ministry of Energy is the public authority responsible for the implementation of
unified state policy and regulation of legal ranges in the area of fuel and energy, natural
resources, as well as irreplaceable resources of energy. Ministry heads, coordinates and
supervises the activity of executive organs, public services of energy control under
executive bodies, workshops and institutions of ministerial system. The overall
activities of the Ministry, are subordinated to the Constitution of the Republic of
Tajikistan, constitutional laws of the RT, laws of the RT, international bills about legal
ranges acknowledged by RT, resolutions of Majlisi Milli and Majlisi Namoyandagon of
Majlisi Oli of the RT, decrees of the President of the RT and decrees of government of
the RT. The activity of Ministry is also connected with other local executive bodies,
NGOs and other enterprises.

Barki Tojik
The Open Joint Stock Holding Power Company “BARKI TOJIK” was established by
Resolution of the Government of the Republic of Tajikistan dated November 3, 2001 Ne

492 and reregistered by Resolution of the Government Ne 537 dated October 31, 2008
and by 01.01.2009.
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Republic of Tajikistan World Bank
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3.25 Project Owner / Rogun HPP

The Republic of Tajikistan is the Owner and will have the overall responsibility for the
project’s compliance with national (Tajikistan) legislation and international lender
legislation and guidelines for environmental and social performance,

The Project Owner, i.e. Republic of Tajikistan (Rogun OSC), will have the overall
responsibility for the project, for the compliance with national (Tajikistan) legislation,
international lenders' standards and guidelines for environmental and social
performance, as well as with international treaties which may be applicable (most
importantly: Nukus Declaration and Protocol No. 566, which regulate water use in the
Amu Darya basin), and for project implementation according to the plans and
conditions agreed upon. These conditions, obviously, also contain the requirements for
environmental and social management described in this ESMP.

The organisation directly responsible for project implementation on behalf of GOT and
BT is the Project Implementation Unit (PU). In order to be able to comply with the
requirements as far as environmental management is concerned, the specific capacity
and know how must be available. For this purpose PIU will have to put in place an
Environmental and Social Unit (ES Unit) containing of a qualified environmental
engineer or somebody with a similar background, a qualified health specialist and a
public relations manager. Those will be in charge of carrying out the necessary
supervisions, control and monitoring work. In addition to those key personnel
supporting staff will have to be employed.

The following will be the main duties of this Environmental and Social Unit:

e To review and approve the Contractor's ESMP including the Health and Safety
Management Plan and other Sub-ESMPs, as well as labour working conditions
concerning compliance with national and international guidelines.

e To check the staff training of the contractors to ensure a continued
environmental performance.

e To check regularly the monitoring and progress reports to be provided by the
Contractor (and to make sure that these reports are being produced according to
schedule).

e To carry out regular inspection visits on the construction site regarding
environmental, health and safety.

e To organise and coordinate activities of external monitoring.

e To carry out some direct monitoring works (see owner’s management and
monitoring plans, most important: Water quality, erosion activities on the
reservoir bank). To this end, the environmental specialist must be provided with
a corresponding measuring device.

e The social specialist needs to coordinate construction site issues with the
resettlement unit; he will be responsible for any grievance from workers and
local population.

e To assist in proposing corrective measures in case non-compliance has been
observed with any of the conditions.
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3.2.6

e To report immediately to the contractor's as well as to the owner’s management
in case a serious non-compliance, which presents considerable risks to the
environment and/or to workers' health, has been observed.

e To alert the owner’s and contractor's management immediately in case of an
emergency.

e To prepare reports for the attention of the owner’s management and the Lenders
(at a frequency to be determined by the Bank; the Environmental Consultant
proposes Quarterly Reports).

e To report regularly to the owner’s management on the state of the work and
compliance with environmental, social, health and safety rules.

These are full time positions during the entire construction period, and presence on site
IS required.

Contractor

The contractor will have his own staff for dealing with the requirements of the contract,
and specifically for compliance with environmental, health and safety management
measures. Therefore the contractor will implement an Environmental, Health and Safety
(EH&S) Unit.

The following personnel is required:

e A safety manager: responsible for security (access control to the construction
site and for safety on site (availability of all required safety devices, including
health protection equipment for workers; marking of restricted areas; control of
implementation of these measures, training of the supervision personal, etc.).

e Health specialist: heading the Health Centres, he will be responsible for the
coordination of the already existing Health Centres, for the equipment and the
responsibilities of the Health Centres. Furthermore, he will be responsible for
health and safety statistics (non-compliances with the health and safety manual,
near misses, minor accidents without interruption of work, minor accidents with
3 days of leave, accidents with more than 3 days of leave and fatal accidents);
for training in first aid and capable of giving instructions to workers, for the
proper storage of drugs and for the disposal of medical waste.

e An environmental specialist (environmental engineer or similar). His main
duties will be the formulation of detailed environmental management plans as
per the Data Sheets, supervision of implementation of all the measures (internal
monitoring), participation in implementation of measures, and reporting
(preparation of the required monitoring reports).

The contractor will have to include costs for these specialists in his proposal.

Given the size of the construction site, it will be required that these specialists have
several assistants (technicians), mainly for carrying out routine supervision and
monitoring activities, marking of restricted areas, etc.
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3.3 Monitoring

3.3.1 Monitoring Activities

3.3.2

3321

3.3.2.2

Monitoring of all the environmental protection measures described in the ESMP has to
be carried out in the way outlined. The aims of the monitoring are the following:

e To check on compliance with the conditions set forth and standards to be met.

e To inform the relevant authorities (contractor's construction site management,
Rogun OSC) on cases of non-compliance observed.

e To propose corrective measures for such cases.

e To check on the success of these measures.

Monitoring, in order to be effective, has to be done at different levels as described
shortly below.

Internal Monitoring

Contractor's Monitoring

The first level of monitoring has to be carried out by the contractor. This is part of the
duty of the personnel described in Section 3.2.6.

Equipment

For an efficient monitoring, a number of measuring devices are required, which allow to
make fast and precise measures on site at the required places and intervals. The
Environmental Consultant proposes to use modern hand-held equipment for this
purpose. The following Table provides a list of these devices that seem to be required.

Table 3: Proposed set of monitoring equipment

Recommended Instruments Unit Unit cost usD

IdB Noise Indicator 2 1'000 2'000

Portable Turbidimeter Model 2100P 2 2'000 4'000

Casella Microdust pro Particulate Monitor 176000° 2 1'000 2'000
Dual Channel Handheld Oil in Water Analyser TD 500D, 2 6'000 12'000
Extended Range & Check POINT solid Calibration Check

Standard TD 500D.

Water Quality Measuring Instruments (for temperature, O», pH, 2 4'000 8'000
conductivity, turbidity).

Laptop Computer 4 1'500 6'000
Digital camera 4 500 2'000
GPS 4 1'000 4'000
Contingencies 4'000 5'000
Total USD 45'000
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3.3.2.3

3.3.3

3331

3.3.3.2

3.4

Note that the prices given here are indicative and depend largely on the type of
instrument and optional devices chosen, as e.g. for the Oil in Water Analyser.

Monitoring by Rogun HPP

PIU, as the project owner, will need a supervision and monitoring of its own in order to
make sure that the contractor keeps to his obligations. This will be one of the main
duties of the E&S Unit described shortly under Section 3.2.5.

This monitoring will be done by checking the regular monitoring reports to be provided
by the contractor, and by carrying out regular site visits.

External Monitoring

External monitoring is usually required in such projects. This can be done in two - not
necessarily mutually exclusive - ways as described below.

Institutions
The Committee of Environment will have the following obligations:

e Check the reports received from Rogun HPP; this latter will have to make sure
that regular monitoring reports are being delivered to COE.

e Carry out some inspections by its own (as e.g. on the type and condition of
vehicles and machines used in the construction; on waste management and waste
disposal; and on water quality).

External Experts

As a part of its normal procedures, for large Category A project, the World Bank
normally uses Panels of Experts for checking on compliance with environmental and
social safeguards. Such a POE regularly (usually twice a year) visits and inspects the
construction site and reports on its observations.

Such a POE for Rogun HPP is already in place. It will have to be decided whether this
will continue its assignment.

Costs for such a POE, obviously, depend very strongly on the person(s) selected for
carrying out this assignment, and on the scope of work defined for them. Tentatively,
the costs (per site visit, duration including travelling and a short report, for one expert,
including international travelling, local transport and per diems) can be estimated at
about USD 30°000.00.

Reporting
Reporting is essential. The following monitoring reports seem required for this project:
e Monthly Progress and Monitoring Report: to be prepared by the Contractor's
specialists, providing a (short) statement on all monitoring activities, and on any

specific events, as the case may be. Internal reports, to be made available to
Rogun HPP (routinely) and Committee of Environment (COE) (at their request).

e Quarterly Reports: to be prepared by the Contractor, summarising all
observations of the period. Report for Rogun HPP and COE.
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3.5

3.6

e Quarterly Report by Rogun HPP: based on the contractor's reports and on own
activities, for COE and the Lenders.

e Yearly Report: to be prepared by Rogun HPP: based on the contractor's reports
and on own activities, for COE and the Lenders.

e Additional reports according to specific conditions. Most importantly: if a POE
should be in place, this would have to prepare a short report after every site visit,
on behalf of Rogun HPP and the WB.

Contractual Measures

It has been mentioned that most of the measures, since they are to be implemented
during the construction period, will be the obligation of the Contractor. For this it is
important that the measures as described here shall be included in the tender documents,
and that the potential contractor will have to prepare their proposals taking into account
these measures. It will also have to be stated clearly in the tender documents, that non-
inclusion of these measures in the proposal will lead to a disqualification of the
proponent.

Likewise, the contract with the successful bidder should contain these environmental
management measures as firm conditions to be complied with.

WB proposes a series of general contract clauses, which can be included in such
contracts. The ones that seem applicable for this Project are provided in Annex 3.1.

Sub-ESMPs

The Owner will be committed to the creation and implementation of programmes to
reduce the probability of occurrence of deleterious environmental incidents. Contingency
plans will be developed for dealing with such adverse incidents, if they occur.

The Owner will expect the same level of environmental performance from its
contractors, sub-contractors and suppliers and needs to stipulate this in any legally
binding agreements it enters with these parties (see Section 3.5).

The Owner should include the following umbrella obligations into the contract of any
main and sub-contractors:

"The Contractor shall take all responsible steps to protect the environment (both on and
off the site) and to limit damage and nuisance to people and property resulting from
pollution, noise and other results of his operation.

The Contractor shall ensure that emissions, surface discharge and effluents from the
contractor’s activities shall not exceed the values indicated in the Employer’s
requirements, and shall not exceed the values prescribed by applicable laws.

The Contractor shall take all responsible steps to ensure the occupational health and
safety of its workforce as well as the security of the public (both on and off the site). The
Contractor is obligated to equip its workforce with the required personal protective
equipment, to supervise and to train its workforce related to international safety
standards (ILO Standards, IFC Performance standards) and to report any incidents to
the Client (Rogun OSC). In case of non-compliance it can be considered as breach of
contract.
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The contractor will have to include these conditions in all the contracts with his
subcontractors, and he will be responsible for the compliance of the subcontractors
with these conditions.

This Clause shall take precedence over all environmental-related clauses elsewhere in
the Contract.”

Furthermore, the Contractor will be under contractual obligation to the Owner to
implement the aspects of the ESMP that apply to it, and to ensure compliance by its
own subcontractors. The Owner and the Contractor will ensure that appropriate
corporate resources, personnel and reporting and accountability systems, are in place for
the successful implementation of the ESMP. They will, on a continuing basis, review
the objectives of the ESMP as well as the company’s success in achieving them. Where
objectives are not being achieved, corrective action will be taken. Adjustment may be
made to environmental mitigation measures as needed in order to reach compliance with
ESMP objectives.

The ESMP is an umbrella plan that is comprised of several components that are to be
integrated and implemented by the Owner and the Contractor with regard to the Rogun
Hydropower Project. These components are shown in Figure 3-2 below:
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Regulatory & Management Framework

Environmental, Social, Health and Safety
Management and Monitoring Plan

The Owners Management & Monitoring
Plan

Labour force management plan

Environmental, health and safety

management and monitoring of the
contractor

Re-cultivation plan, Site

rehabilitation olan*

Resettlement action plan*

Public consultation/Community

liaisons management plan*

Emergency preparedness plan*

Health and Safety management plan

during operation

Waste water management plan

during operation

Water quality monitoring plan

during operation

Waste management plan

during operation

Erosion monitoring plan

during operation

The Contractors EHS Management &
Monitoring Plan

Construction Site Management

Labour Force Management Plan

Occupational Health and Safety

Management Plan

Camp Site Management Plan

Drinking Water and Utility Water

Management Plan

Explosives Management Plan

Traffic Management Plan

Air Quality Management Plan

Noise and Vibration Management

plan

Waste management plan

Waste water management plan

Hazardous material management

plan

Erosion management plan

Equipment maintenance

management plan

Pollutant spill contingency plan

Site Rehabilitation Plan

Figure 2: ESMMP and Sub-ESMMPs

* Responsibility that can be allocated to, or shared with, a third party (not necessarily the or
one of the construction contractors)
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Each Sub-ESMP should include the following:

The purpose

Reference and relevant documents (legislation of Tajikistan and other applicable
international standards and other documents used)

Roles and responsibilities
The management process
o Emission standards and requirements
o The project emission sources
o Prevention and control
Surveillance
o Inspections
o Monitoring (measurements)
o Reporting
Actions to be taken in the case of non- compliance
Awareness and training

Documentation and communication

An example for Waste Management is given in Annex 3.2.
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4 OWNERS MANAGEMENT AND MONITORING PLANS

4.1

4.2

The owner is committed to monitor the construction site management. Furthermore he
has to develop al the management plans related to plant operation and the management
plans during construction, which are not in the responsibility of the Contractor.

Owner’s Labour Force Management Plan (OLFMP)

In order to safeguard workers’ rights and implement good practice in relation to labour
and working conditions, Rogun HPP will implement a Labour Force Management Plan.
This will contain the human resource policies and procedures already in place or to be
put in place by Rogun HPP in relation to its own staff, and also the commitments it will
require of the contractor and its sub-contractors in relation to human resource
management and compliance with labour standards during the construction phase.

The Owner’s LFMP will contain requirements in relation to policies and procedures on:

e Human resources policy and information provision to workers (on terms and
conditions, relevant employment policies and training opportunities) in line with the
lender’s requirements (IFC Performance Standards 2 and ILO Standards);

e Maintenance of accurate records in relation to each worker’s employment covering
issues such as payment of wages and social security, and working hours

e Respect for collective agreements and provision of reasonable working conditions

and terms of employment;

Freedom of association and collective bargaining;

Non-discrimination and equal opportunity;

Retrenchment;

Grievance mechanisms;

Child labour and forced labour - including verification procedures to check employees’

age.

Health and safety;

Non-employee workers;

Supply chains; and,

Labour standards-related ToR for contractor, and subcontractors, including security

personnel;

e Local workforce recruitment

The Labour Force Management Plan will also include a Code of Conduct that shall cover
main rules of interaction with local communities; rules of conduct in case of conflict
situations; emphasizing cultural characteristics of the local communities if migrants from
different cultures enter the area. It will also include a grievance mechanism, which will
allow the affected communities to express concerns about the conduct of personnel. The
grievance mechanism will include a mechanism for assessing the credibility of
allegations, investigation of credible allegations of unlawful behaviour, corrective actions
and documentation and (where appropriate) reporting of such incidents.

Environmental Health and Safety Management and Monitoring Plan

In order ensure that the contractor is in compliance with the Environmental, Health and
Safety requirements the Owner needs to supervise the activities of the Contractor. The
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4.3

main responsibilities in relation to supervision of the contractor are already mentioned
in Chapter 3.2.5.

Water Quality Monitoring

It is recommended to choose as a minimum the following three sites for water quality
monitoring:

e Upstream of the reservoir; here, it will be sufficient to carry out the monitoring
program proposed for being done on a quarterly basis (see below).

e 2 to 5 km upstream of the dam site; it is important that this point is clearly out
of reach of any influence of the construction site, since it serves as control.
After closing the dam, sampling at approximately the same place should
continue to monitor water quality development in the reservoir.

e Downstream of the dam site, below all relevant installations of the construction
site; this station will monitor the direct effect of the construction site.

The sampling sites will have to be determined according to the descriptions provided
above, but also for ease of access; they must be clearly marked, so that sampling takes
place always at the same locations.

The two stations in proximity of the dam will serve as the main control, with two main
objectives, namely, (i) detecting whether construction site activities cause any impact on
water quality, and (ii) detecting any contamination which might stem from the upstream
area and which therefore cannot be blamed on Rogun HPP:

At the two sites near the construction site the following parameters have to be recorded:

e Temperature: in the initial phase, during construction, this will provide
information on water temperature in the river under natural conditions. Later
on, the changes in temperature due to the presence of the reservoir can be
identified and compared with these values.

e DO: dissolved oxygen is one of the most important parameters for water
quality, since it provides immediate information on the acceptability of the
water as a habitat for fish species, and after the impoundment of the reservoir
on the development of water quality in the new lake.

e pH: provides an indication, during the construction phase, on water pollution
with concrete. A strong rise in alkalinity due to such pollution can be harmful
for fish.

e TSS, total suspended solids: the comparison of up- and downstream values
during the construction phase will show the amount of suspended solids caused
by construction activities. After reservoir impoundment, and if samples will be
taken in its main tributaries, this parameter will allow to see how much of the
fine material is being retained in the reservoir.

e HCH (oil and grease): there is a risk of water pollution by hydrocarbons mainly
during the construction phase.

During the construction phase, this sampling (two stations) should be carried out at least
in weekly intervals; measures can be taken by hand-held equipment, but the best
solution would be to have permanent, on-line stations in place for recording a few basic
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4.4

4.5

parameters (t, pH, DO). In addition to the above three sampling sites the contractor
needs to monitor the drainage channels leading from the construction site into the river
(workshops, batching plant and crushing plant, sewage treatment discharge). This will
enable the contractor to localise any contamination to its source and to react fast.

After completion of the filling of the reservoir, it will be sufficient to have a monthly
sampling. The monitoring of water quality should be continued into the operation phase
for as long as required, i.e. until the water quality in the reservoir has stabilised, and/or
until the relevant environmental authority will be satisfied that no additional measures
have to be taken.

Other parameters (like Na, K, Ca, Mg, CIl, SO4, CO3; BOD, COD, total hardness,
conductivity, heavy metals, coliform bacteria etc.), will have to be recorded for having a
more complete view of the situation, but are of less direct importance. However, in
order to have a good information basis on the pre-project situation, this complete
program should be analysed during the construction phase already. These parameters
need not be analysed on a weekly or monthly basis, it will be sufficient to have them
analysed quarterly, i.e. four times a year. Proposal from qualified laboratories will have
to be obtained for the costs of these parameters.

After impoundment, at least one sampling station will have to be inside the reservoir,
approximately in the location where the upstream monitoring station was. It will
however be required to make sure that this station is a few hundred meters away from
the water intake structure. At this station, temperature and DO will have to be measured
over the whole water column (in depths of 0, 1, 5, 10 and on the ground) in order to
accurately monitor water quality. For the other parameters, it is sufficient to have three
samples, one in the epilimnion, a second one just below it (at about 10 m, to be
determined) and a third near the ground.

During the whole monitoring period, reports will have to be handed over to the
competent authority, quarterly during the construction phase and yearly afterwards. The
original data must be kept on file and handed over to the competent authority on
request.

Hydrology Monitoring

Data on hydrology, both during the construction and the operation phase, are important
especially for evaluating and monitoring downstream effects. However, since hydrology
is an essential part of the hydropower project as such, this type of monitoring will be
included in the technical project anyway, and so will be the necessary equipment for
monitoring the relevant parameters on a continuous basis (reservoir level, residual flow,
amount of water passing through the turbines, flow in VVakhsh river at relevant locations
as the main information required). For this reason, this point is not addressed in any
more detail here.

Activities During Operation

Environmental and social impact of the Project during operation will be much reduced
as compared to the construction phase. Still, a number of obligations will remain with
Rogun HPP, to be continued from the construction phase, to be modified or to be started
as new activities:

e HR policy and management, including health provision for staff.
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e Good housekeeping: these basic activities, like waste management, waste water
treatment, general hygiene, accident prevention etc., need to be continued. Given
the small number of employees the plant will have, and the very much reduced
activities, this will obviously be on a much smaller scale.

e Good maintenance of all structures.

e Management of oil and lubricants (e.g. transformer oil).

e Hydrological monitoring, including monitoring of the release of the residual flow.
e Water quality monitoring; this was described already.

In case operation should be done by a different entity, PIU will have the obligation to
hand over these instructions, and to make sure that all relevant information will be
transmitted to the new entity.

The Management plans which will have to be developed for the operation phase are
similar to those related to the construction period. A risk assessment should be carried
out to identify areas of risk for health and safety as well areas of risk of erosion.
Following Management plans will have to be developed:

Health and Safety Management Plan
Waste Management Plan

Waste Water Management Plan
Erosion Monitoring Plan
Hydrological Monitoring

Fish and Fisheries Monitoring.
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5 CONSTRUCTION SITE MANAGEMENT

5.1

5.2

The results of the construction site audit were described in the ESIA Vol. |, Chapter 18.
Here, relevant aspects for construction site management are taken up, and measures to
be taken for achieving general good housekeeping and a satisfactory standard in EH&S
aspects are described.

Contractor’s Labour Force Management Plan (CLFMP)

The contractor will ensure that labour standards (IFC Performance Standards 2 and ILO
Standards) are respected during the project, as set out in the contractor's TOR. Under the
contractor’s LFMP, the contractor will take into account the capacity of sub-contractors
to achieve sound labour management in its assessment of potential sub-contractors.

The contractor will ensure a contractual commitment on the part of labour providers to
comply with all relevant aspects of Tajik national labour law, including the
establishment of formal employment relationships with labourers — ensuring legal
protection on form and frequency of pay, working hours.

Under the Contractor’s LFMP, the contractor will:

e Commit, where requested, to provide a copy of employment registers and
records including details of hours/overtime worked, wages paid and the
employment status of workers, both those employed directly and indirectly;

e Assume primary responsibility for day-to-day monitoring of the implementation
of labour standards requirements placed by project financiers on the Project
Proposer (Rogun HPP) and thereby designate a manager who is responsible for
ensuring that labour and health and safety legislation is complied with, both in
the direct and indirectly-employed workforce (hamely, subcontracted labour);

e Provide or ensure that training is carried out on health and safety issues with
regard to all workers, direct and indirectly employed;

e Put in place a mechanism for checking the age of workers (prevention of child
labour);

e Carry out risk assessments in relation to all employees who are under the age of
18;

e Put in place a worker grievance mechanism and details of any complaints lodged
under the procedure in the last year;

e Undertake to inform Rogun HPP — and thereafter the project financiers — of all
serious accidents that take place in relation to the project; and,

e Provide Rogun HPP — and thereafter the project financiers — with sample copies
of payslips for direct and sub-contracted workers indicating payment of wages
and social security contributions.

Occupational Health and Safety Management Plan

During the construction phase, the Contractor will be responsible for the prevention of
unhealthy or unsafe conditions and practices and for the promotion of healthy and safe
working practices at the site. The Contractor will develop an Occupational Health and
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Safety Management Plan including emergency response plan and procedure that
includes training of workers. The Owner will monitor the compliance of the Contractor
with the management plans and Procedures, which have been approved by the Owner.

Important measures were identified during the ESIA and listed in the Measure Data
Sheet No. 1 (Annex A2.1). It is strongly recommended to include this sheet in the tender
documents, and that the Contractor will have to take these measures into account as firm
conditions for his contract. The sheet can be used as a basis for developing the specific
Sub-ESMP.

The improvement of safety, health and working conditions depends ultimately upon the
people who are working together, whether governments, employers or workers. Safety
management involves the functions of planning, identifying problem areas,
coordinating, controlling and directing safety activities at the work site, all aimed at the
prevention of accidents and ill health. Most people believe wrongly that the word
“accident” is synonymous with “injury”. This assumes that no accident is of importance
unless it results in an injury. Construction managers are obviously concerned with
injuries to the workers, but their prime concern should be concerning the dangerous
conditions that produced the injury — with the “incident” rather than the “injury”. On a
construction site there are many more “incidents” than injuries. A dangerous act can be
performed hundreds of times before it results in an injury, and it is at eliminating these
potential dangers that managers’ efforts must be directed. Effective safety management
has three main objectives:

e to make the environment safe;
e to make the job safe,

e to make workers safety conscious.

Safety

Safe and healthy working conditions do not happen by chance. Employers need to have
a written safety policy for their enterprise setting out the safety and health standards
which is their objective to achieve. The policy should name the senior executive who is
responsible for seeing that the standards are achieved, and who has authority to allocate
responsibilities to management and supervisors at all levels and to see that they are
carried out.

A risk assessment will have to be carried out to identify hazards and measures for the
prevention of accidents. General principles have to be the conditioning and maintenance
of the workplace (good housekeeping); the development of knowledge, experience and
training of the work force at all levels, the coordination, organization and management
of the work force, duties and responsibilities of supervisors and key workers, that
facilities and equipment are appropriate for the work to be performed and that they meet
the health and safety standards. Furthermore the policy needs to contain the selection
and control of subcontractors and the arrangements for setting up safety committees.
Following procedures will have to be developed:

e Training and capability of the workforce
e Investigation of accidents

e Construction and camp site management plan
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e Housekeeping at construction site

e Rules for the guards of custody and security of the facilities

e Manual for the use and function of Personal Protection Equipment (PPE)
e Procedures for excavation and excavation support

e Procedures for scaffolding

e Procedures for working in height elevations (prevention of falling down)
e Procedures for welding and cutting torches

e Procedures for working in and near water

e Procedures for working in confined space

e Procedures for the use of hand tools

e Procedures for working with hazardous substances.

e Electrical risks

e Explosives management plan (safety procedures for blasting events)

e Rules and safety procedures for traffic and vehicles at the construction site.

Training and Capability of the Workforce

One of the most important measures at a construction site is to implement a continuous
training of the workforce to raise the awareness that personal at all levels have a degree
of responsibility in relation to environmental, health and safety issues. Therefore it is
needed to implement an induction training for each worker and a periodical repetition
on general environmental, health and safety issues. In addition to the general EH&S
training task specific training modules need to be developed to train the workforce
related to their specific activity. Documentation needs to be kept to verify that the
workforce has been trained adequate.

Investigation of Accidents

All accidents as well as near misses need to be reported and investigated to be able to
take corrective actions, to learn and finally to prevent future incidents.

Construction and Camp Site Management Plan
Sanitary Facilities

National laws usually prescribe the type, number and standard of sanitary facilities
which should be provided, but as a general guide the following should be regarded as a
practical minimum:

e a sufficient number of water flush-type lavatories for men when this is
practicable, including sufficient urinal accommodation; chemical lavatories may
be used otherwise;

e asufficient number of separate water flush-type lavatories for women when this
is practicable; again, chemical lavatories may be an alternative;
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e the accommodation should be designed and constructed so as to screen the
occupants from view and afford protection against the weather;

e the accommodation should be separate from any mess room or rest-room;
e asmooth and impermeable floor;
o effective natural and/or artificial lighting and ventilation;
e at least 30 m from any well;
e constructed for easy maintenance and cleaned out at least daily.
Lighting

All parts of the site need to be properly lit by natural or artificial means whenever work
is going on. Site lighting is always necessary in those areas short of natural light such as
shafts and enclosed stairways. Artificial lighting should be placed to avoid deep
shadows — these may conceal hazards which would be obvious in good light. Mounting
of lights should be as high as practicable to avoid glare, and lights should be placed so
that workers do not have to work in their own shadow.

Hot Weather

Workers on construction sites are often exposed to all weathers, radiation from the sun,
which increases fatigue from heavy work and causes heat stress which may lead to heat
exhaustion and heatstroke, the latter a medical emergency, and to ill health. The effects
of heat combined with physical workload tend to accumulate. Therefore it is necessary
to provide sufficient resting areas equipped with a roof for shadow and the suitable
arrangement of working time is important.

Cold Weather

Cold is not just uncomfortable — it may affect health and judgement. This is a problem
especially in winter. workers need to be equipped accordingly, and housing must be
adequate.

Child-care Facilities

Working mothers employed at construction sites often need help with the special
problems of caring for their children while they are at work.

Children should never be allowed to wander into or play on construction sites. There are
excavations to fall into, scaffolding to fall from, hazardous equipment, loose and
dangerous building materials, and chemicals lying about.

Housekeeping at Construction Site

A badly planned and untidy site is the underlying cause of many accidents resulting
from falls of material and collisions between workers and plant or equipment.

A worker can make a major contribution to safe working conditions on site by attention
to tidiness. There are many accidents due to tripping, slipping or falling over materials
and equipment which have been left lying around, and stepping on nails which have
been left projecting from timber.

The objective is to promote an efficient housekeeping management in all work and
living places in order to ensure fundamental tidy conditions and the protection of all
personnel health.
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Standard PPE such as safety helmets, reflectors and appropriate footwear (safety shoes
or boots) needs to be used on the whole construction site area, and by all persons on
site. The need for other PPE (like goggles, hearing protection, gloves and masks) will
depend on the type of work done by the employee. Furthermore, proper work clothes
will provide protection for the skin.

It is the contractor's obligation to provide the required PPE, and to enforce its use.

Excavation Safety

Most construction work involves excavation for foundations, sewers and underground
services. Excavation or trenching work can be highly dangerous and even some of the
most experienced workers have been caught by the sudden and unexpected collapse of
the unsupported sides of a trench. Buried under a cubic meter of soil a worker is unable
to breathe due to pressure on the chest, and quite apart from any physical injury he will
quickly suffocate and die, for even this comparatively small amount of soil weighs over
1 ton.

Excavation work involves the removal of soil or a mixture of soil and rock. Water is
nearly always present, even if only as moisture in the soil, and heavy rain is a frequent
cause of soil slip. The possibility of flooding presents an additional hazard which should
always be considered. Cracks are caused by pressure release as soil is removed, or from
drying out in hot weather.

Soil varies in its nature (e.g. fine sand which flows easily, and stiff clay which is more
cohesive). However, no soil can be relied upon to support its own weight and
precautions always need to be taken to prevent the collapse of the sides of an excavation
of more than 1.2 m in depth.

Scaffolding

Falls of persons from a height, and similarly of materials and objects, represent the most
serious safety risk in the construction industry. A high proportion of deaths are caused
by falls. Many of the falls are from unsafe working places or from unsafe means of
access to working places. This section, and those which follow dealing with ladders and
hazardous processes, are aimed at tackling the problem.

Scaffolding can be defined as a temporary structure supporting one or more platforms,
which is used either as a workplace or for the storage of materials in the course of any
type of construction work, including both maintenance and demolition work.

Where work cannot safely be done from the ground or from the building or structure
being worked upon, then there should always be suitable and sufficient scaffolding. This
must be properly constructed of sound material which is of adequate strength to provide
safe access and a safe place of work.

Scaffolds should be erected, altered or dismantled only by competent persons under
supervision. After erection, scaffolds should be inspected at least once a week and a
written report on each inspection needs to be kept.
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Every year many workers are killed or severely injured while using ladders of all types.
Because a ladder is so readily available and inexpensive, its limitations are easily
overlooked. So the first question to ask is — can the job be done more safely using other
equipment? For example, a proper working platform can often ensure that the job is
performed more quickly and efficiently.

Welding and Cutting

The welding and cutting of metal, using both the electric arc and oxyacetylene methods,
is a process widely used in construction.

Danger from welding is not only to the welder doing the job but also to those working
nearby. The risks include eye damage, skin injuries, burns and the inhalation of toxic
gases.

Welding in a confined space, the use of some types of welding rod, or welding on
certain painted metals may cause an accumulation of toxic gases and fumes. If local
ventilation cannot be arranged, the welder should be provided with respiratory
protection and a supply of fresh air. Welding carried out on metals covered with alloys
of lead, cadmium, mercury or zinc may lead to a build-up of dangerous fumes requiring
exhaust ventilation. Fumes may also be produced from paint and plastic on the surface
being welded, and they should first be cleaned off.

Working Near Water

Procedures for working in and near water will have to be developed, like throwing lines,
life buoy, do not work alone near water, training on emergency procedures for the staff,
etc.

Working Tools and Equipment

Workers must be properly instructed or trained for safely using tools and equipment.
These must be well maintained.

Hazardous Material Management Plan

A Hazardous Materials Management Programme will be prepared by the Contractor to
comply with the relevant IFC Environmental, Health and Safety Guidelines. This will
set out the methods for screening the characteristics and threshold quantities of
hazardous materials, managing the risks associated with their transportation, storage,
use and disposal, keeping safety data sheets at the place where hazardous material is
used, stored and disposed of, specific training program for employees concerning H&S,
and authorisation for people working with hazardous substances, and for informing the
potentially affected community (if relevant). Important categories are the following:

Chemical Substances

Many chemicals are hazardous, with a potential for fire and explosion, or toxic, with an
inherent potential to cause poisoning. Toxic substances cause both acute effects, such as
dizziness, vomiting and headaches, produced in a short time by exposure to solvents, and
chronic effects resulting from exposure over a long period as in lung diseases such as
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asbestosis and silicosis. Contact dermatitis may result from the contact between the skin
and some chemicals. Acids and alkalis are corrosive and can damage both skin and eyes.

Cement

Cement mixes are a well-known cause of skin disease. Both irritant and allergic contact
dermatitis can result from proximity to wet cement. Prolonged exposure to wet cement
(for example, by kneeling or standing in it) may cause cement burns or ulceration of the
skin.

Asbestos

Breathing in asbestos dust can kill by causing irreversible lung damage and cancer.
There is no known cure for ashestos-related diseases. The more asbestos dust breathed
in, the greater the risk to health. There are control limits for the various types of
asbestos.

Explosives Management Plan

The use of explosives shall at all times be in accordance with the relevant regulations.
Storage and transport of explosives shall be conducted in accordance with appropriate
Tajik and international protocols. Site specific procedures for drilling and blasting,
including appropriate safety and adjacent structure stability monitoring protocols should
be prepared by the Contractor and approved by the appropriate government. Procedures
in relation to security (alarm signals, information of the local population) will have to be
implemented.

Fire Precautions

Fires on construction sites arise from the misuse of compressed gases and highly
flammable liquids, from the ignition of waste material, wood shavings and plastic
materials, and from the failure to recognize that adhesives and some floor and wall
coatings are highly flammable.

Every individual on site should be aware of the fire risk, and should know the
precautions to prevent a fire and the action to be taken if fire does break out. Fire
fighting material must be available on all sites.

Traffic Management Plan

The underlying cause of most site traffic accidents is the failure to plan a safe system of
work and to train workers how to follow it. However, the common immediate causes are
one or a combination of the following factors:

e bad driving techniques which include reversing blind;
e poor maintenance of vehicles;

e carelessness or ignorance of special hazards, e.g. overhead power lines or
excavations;

e carrying unauthorized passengers;
e overloading or bad loading;

e site congestion,
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e poor traffic layout;
e lack of proper roadways combined with uneven ground and debris.

The Contractor will produce a Traffic Management Plan (TMP) which needs to contain
appropriate strategies for moving materials and persons to, from and within the
construction areas, including abnormal loads. It will also contain provisions for
management of connection points between site access roads and the main public roads,
and for any upgrading work to be carried out. Specific traffic management measures
will include, but not be limited to the following procedures:

e parking and on-site traffic movement, when possible switch off engines when
not in use.

e include safety driving procedures (training, enforce use of safety belts,
backwards driving signals, etc.)

e training and testing of heavy equipment operators and drivers, including vision
tests, with records kept of all trainings;

e the use of any kind of drugs needs to be forbidden and sanctioning needs to be
included

e use of buses to transport workers to reduce traffic;

e all vehicles need to be lit front and back and to be properly maintained;
maintenance inspection should be carried out periodically;

e enforcement of maximum load restrictions;
e posting and enforcement of speed limits;
e compliance with all relevant applicable laws;

e vehicle safety classes in the affected villages for villagers, in particular
pedestrians and bicyclists.

The Traffic Management Plan will also specify the procedures for the monitoring and
reporting of the construction-generated traffic movements, and associated environmental
problems. As basis for developing the specific Sub-ESMP it is strongly recommended
that the Contractor includes the Measure Data Sheet No. 4 (Annex A2.1) as well.

Health

It is recommended that each worker participates in a first aid course and all workers
should attend a workshop on communicable diseases (TBC, HIV/AIDS and STDs),
covering topics like recognising infection risks, how to recognise symptoms, what
should be done in case of an infection, and on the prevention measures.

e Procedures on medical check, first aid, etc.
e Procedures on health service & evacuation in case of an accident

e Procedures on hearing protection, respiratory protection and eye protection are
normally already covered by the procedures for PPEs.
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Medical Check
Each worker should conduct a general medical check.

Workers who carry out safety-critical tasks need a detailed medical check. Safety
critical tasks are for example vehicles and equipment operating on and around
construction sites, which can include specialised lifting gear, cranes, lift trucks, heavy
goods vehicles, dumpers, specialised vehicles or plant. Activities like scaffolding,
tunnelling, working in confined space, steel erection, working at heights, etc.

The focus on health conditions should involve:

e sudden loss of consciousness (e.g. epilepsy, some heart conditions, diabetes
(particularly insulin-dependent diabetes));

e impaired awareness or concentration;
e sudden incapacity;

e impaired balance or coordination;

e restricted mobility; and

e impaired vision or hearing.

Detailed medical assessments are confidential to the worker and the occupational health
practitioner or general practitioner. However, an employer can reasonably expect the
occupational health practitioner to provide a general report about individual fitness.

First Aid

The purpose of this procedure will be to describe the measures to be implemented and
facilities to be installed throughout all HEPP sites to ensure efficient first aid assistance
at workplaces, as first step for an effective emergency response.

First-aid and rescue equipment should always be available. What is needed will depend
on the size of the site and the numbers employed, but there should be at least a stocked
first-aid box and a stretcher and blanket — the stretcher should be of a type which can be
raised and lowered to and from upper floors. On large sites, and always where more
than 200 people are employed, there should be a properly equipped first-aid room or
hut.

On any construction site of size, at least one person on every shift should have been
trained in first aid to a nationally recognized standard.

Health Service and Evacuation

Health services (clinics) must be provided on site, and they need to be appropriately
staffed and equipped. This is the responsibility of the main contractor.

It is strongly recommended to include the Measure Data Sheet No. 2 (Annex A2.1),
concerning Communicable Diseases, in the tender documents of the Contractor, who
will have to take these measures into account as firm conditions for his contract.

An emergency preparedness plan will need to be developed, e.g. for cases of serious
accidents or illnesses; this plan will clearly identify the responsible persons including
telephone numbers, the next first aid centre and the referral hospital(s) as well as the
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evacuation procedures. An agreement will have to be made with referral hospitals. given
the size of the site and the number of workers, a minimum of two fully equipped
ambulances will have to be on site permanently.

Environmental Management Plans

General principles are to involve the relevant stakeholders in environmental education
and awareness, to verify the compliance with national and international environmental
regulations and standards, to strengthen the environmental awareness of the workforce
through training, to reduce possible negative impacts by applying proper environmental
procedures and practices. Responsible supervisors are in charge of the proper conduct of
their workers, equipment and facilities. A positive attitude shall be developed
concerning environmental procedures.

The following set of Procedures/Sub-management Plans is proposed (for more details
see the Measure Data Sheets provided in Annex A2.1):

e Solid Waste Management and Monitoring Plan (Data Sheet No. 7)

e Waste Water Management Plan and Protection of Natural Streams (Data Sheet
No. 8)

e Air Quality Management and Monitoring Plan (Data Sheet No. 5)

e Noise and Vibration Management and Monitoring Plan (Data Sheet No. 6)
e Hazardous Material Management and Monitoring Plan (Data Sheet No. 10)
e Erosion Protection Management and Monitoring Plan (Data Sheet No. 9)

e Equipment Maintenance Management Plan (Data Sheet No. 11)

e Pollutant Spill Contingency Plan (Data Sheet No. 12)

Solid Waste Management Systems

Proper waste management has short and long term benefits to community health, quality
of life and environmental protection. It also enables anticipation of associated problems
and their mitigation. It is therefore essential to develop efficient management practices
because of risks such as the following:

e Uncontrolled burning of waste pollutes the atmosphere, produces poisonous
gases and can cause injuries if e.g. pressurized empty cans explode.

e Uncontrolled burying of waste can pollute the ground and surface water.

e Uncollected piles of waste attract animals and insects which are harmful and can
spread diseases. Sharp objects like needles, broken glass and blades, and other
dangerous (hazardous) waste might be present in waste piles and may harm
human scavengers, in particular children, and animals. Piles of waste are
unsightly, they emit odour and make people nearby feel uncomfortable generally
reducing the aesthetic value of the environment. It also blocks drains, leading to
flooding and blocked access routes.

Therefore, good practice in waste management is very important in order to avoid these
risks to our health and the environment community lives in.
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The objectives of a waste management system are to ensure a safe and clean living
environment, protecting loss of life and property and ultimately mitigating adverse
impacts on the natural environment. This is achieved through systematic planning,
implementation and monitoring of minimizing, storing, collecting, recycling and disposal
of refuse.

Solid waste can broadly be categorized into two groups namely hazardous waste and
non-hazardous waste. On the other side, liquid waste can be categorized into two groups
as domestic wastewater and industrial wastewater.

Hazardous waste which can be generated by industries, hospitals/medical centres and
other sources should be handled and disposed of by specialists who are specifically
trained for that purpose. Normal waste collectors should however be trained to at least
differentiate and/or identify hazardous waste and take steps to report them with urgency.
Figure 4-1 below illustrates classes of hazardous waste and non-hazardous waste.

Medical Waste (Health Facilities)

Industrial Waste

Chemical l

Radioactive Waste

Dead Animals | Heavy Metals l

Hazardous Waste Sanitary Waste (incl. Human ]

Excreta)

Pressurised Containers l

Pharmaceutical Waste l

Sharp Object (Needles, cullets, ]
knifes etc.)

=

Solid Waste

Household/ Domestic Waste l

Commercial/ Business/Trade Waste|

Institutional Waste

Non-hazardous

Waste Non-hazardous Industrial Waste

Street Sweepings

Construction Debris

Garden and Agricultral Waste

Figure 3: Solid waste types
Source ILO

In order to prepare a solid waste management system (e.g. collecting, reuse, recycling,
and disposal) in Rogun HPP construction site some general statistical information on
domestic solid waste generation is needed. Furthermore, hazardous waste stream data
should be recorded in Rogun HPP construction site via designated personnel. For
planning purposes and depending on the location, household it can be assumed that
waste is generated at a rate of 0.25 kg/person-day in low income areas to 1.0 kg/person-
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day in high income areas. The volume generated can vary from 0.4 litres/person-day in
very poor rural communities to 10 litres/person-day in very affluent communities. Table
4-1 gives indicative waste generation rates for various conditions. It should be noted
that the data given below are not particular for Tajikistan:

Table 4: Typical waste generation rates
Land use Generation rates kg/person-day
Low-income Middle-income High-income
country country country
Mixed urban waste — large city 0.50t0 0.75 0.55t01.1 0.75t0 2.2
Mixed urban waste — small to medium city 0.351t0 0.65 0.45t00.75 0.65t0 1.5
Residential waste only 0.251t0 0.45 0.351t0 0.65 0.55t0 1.0

Source: Word Bank

Wastewater Management System

Wastewater means waste principally consisting of water, and includes wash down
water, cooling water, effluent, irrigation runoff and contaminated stormwater;

Wastewater management system means a system designed and operated for the purpose
of collecting and managing wastewater so as to minimise any adverse impacts of the
wastewater on the environment. Wastewater can be classified into two categories
namely:

e Domestic wastewater means wastewater from residential settlements and
services which originates predominantly from the human metabolism and from
household activities;

e Industrial wastewater means any waste water which is discharged from premises
used for carrying on any trade or industry, other than domestic waste water and
run-off rain water;

Any type of wastewater should be subject to a treatment process before it is discharged
to the environment. The treatment process is identified according to the content of
wastewater. In Rogun HPP construction site three main types of wastewater are
generated. These are domestic wastewater, wastewater generated from concrete
batching works and wastewater generated by aggregate washing.

Key elements of wastewater treatment:

e Pre-treatment is the removal of sand and fat using mechanical processes such as
screening, sedimentation or flotation

e Primary treatment is the removal of suspended solids by passing wastewater
through a settlement process in flotation tanks

e Secondary treatment is a biological treatment.

e Tertiary (more advanced treatment) involves removal of phosphorus and nitrogen.
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Clean and permanent water supply is extremely substantial in the construction site. The
clean water is needed mainly for following household needs:

e Drinking water

e Showering

e Washing dirty cutleries, tableware
e Laundry

e Cleaning/washing surfaces

e Flushing toilets etc.

The water is also used for other purposes, such as irrigation and dust suppression. The
water quality for these usages does not have to be as high as for the household water
quality.

Water demand per capita is not been identified for Tajikistan. The Table 4-2 below is a
summary of unit rates developed in South Africa.

Table 5: Water demand per capita in South Africa
Description Unit Typical Range
Consumption
Standpipe (200 m walking distance) l/cap*d 25 10-50
Yard connection 50 - 100
With dry sanitation 30-60
l/cap*d 55
With Low Flow on site Sanitation Systems (LOFLOS) 45-75
With full-flush sanitation 60 - 100
House Connection (Developed Areas) 60 - 475
Development Level: Moderate 80 48 - 98
Moderate to high l/cap*d 130 80 - 145
High 250 130 - 280
Very high 450 260 - 480
Source: CSIR

National Standards for Drinking Water Quality

Drinking water standard in line with the national regulation is provided in Table 4-3.
The limits are extracted from GOST 2874 — 82 State Drinking Water Standards.
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Table 6: Drinking Water Quality Standards
Parameters Unit Limits
Turbidity mg/| up tol.5
Colour NA NA
Odour and taste NA NA
pH 6.5-8.5
Hardness mg-equivalent/| 7
Fluorine mg/| 0.7-15
Ferrous mg/l upto 0.3
Nitrates mg/| up to 10
Total Bacteria Count (TBC) CFU/mI* 100
Coli — index NA upto3
Coli — titre NA max 100

5.34

5.3.5

5.3.6

5.3.7

Source: GOST 2874 — 82

Air Quality Management Plan

The Contractor will produce an Air Quality Management Plan. Air quality and
equipment maintenance are strongly related; good equipment maintenance will prevent
high emissions (see Equipment Maintenance Management Plan). Furthermore
procedures like road sprinkling, energy efficient driving training, good housekeeping,
etc. need to be implemented. Daily inspections and instrumental monitoring outside the
construction site (e.g. Rogun town) will have to be carried out.

Confined spaces (tunnels, workshops, caverns etc.) will need special attention and
mechanism will be implemented to guarantee good ventilation. In this respect, present
conditions, especially for underground work on Rogun site, are not satisfactory.

Noise and Vibration

Excessive exposure to loud noise can cause permanent damage to hearing. Hearing
protection will be required for work in especially noisy places, e.g. crushing plants.
Machines, including vehicles, will have to be maintained in a way as to stay within legal
noise limits. This will have to be monitored.

Erosion Management Plan

The Contractor will develop procedures to minimize erosion caused by construction
activities. Sensitive areas need to be identified, and avoided if possible. If work has to
be carried out in such sensitive places, state of the art techniques have to be used to
reduce erosion were possible (implement drainage channels, slope properly, compact, if
necessary stabilize, start re-cultivation as soon as possible). Areas sensible to erosion
should be monitored.

Pollutant Spill Contingency Plan

The Contractor’s Pollutant Spill Contingency Plan, will outline the procedures for
proper handling of potential pollutants and procedures to be carried out in the event of a
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pollutant spill. It will also specify equipment procurement and training of construction
personnel. The most important pollution mitigation measures are shown below:

e Prohibition of dumping of any contaminating material product into the
environment (including oil, waste oils).

e Storage and routine handling of fuels, lubricants, and other contaminating
substances in workshops with sealed floor and equipped with a drainage system
with oil skimmer.

e Storage areas shall be designed such that they will contain 110% of the largest
container/vessel stored in the storage area; suitable clean-up equipment and
material needs to be on site.

e All wastes recovered during cleanup operations to be collected and stored for
subsequent disposal.

e Supply agreement will include responsibility for supplier to take waste oil,

e The Contractor will verify each supply/disposal subcontractor(s) has adequate
arrangements or facilities for proper disposal, treatment or recycling of these
waste.

e Personnel will be educated on proper use and disposal of hazardous materials.

Equipment Maintenance Management Plan

The Contractor will produce an Equipment Maintenance Management Plan which needs
to contain the processes for the maintenance of the different construction equipment
used on-site and off-site, maintenance protocols should be developed for the different
equipment, machine and vehicle types, the periodicity in which the maintenance
inspections needs to be carried out for the different equipment, machines and vehicles
types needs to be determined. Furthermore the Contractor will set up procedures to take
worn out or unsafe equipment out of operation until it has been repaired and is in
compliance with the safety standards.

All maintenance protocols needs to be kept on the construction site.

Site Rehabilitation Plan

All areas used temporarily and/or interfered with by construction activities will have to
be rehabilitated to a natural appearance by landscaping, top soil spreading, grassing and
planting of trees, as appropriate.

The Contractor’s (including Sub-contractor’s) temporary facilities, including batching
and crushing plants, crane foundations, workshops, offices and other buildings will be
removed from site as far as they are not submerged by the reservoir. All contaminated
areas within the future reservoir area will have to be cleaned. The contaminated soil has
to be excavated and disposed of properly.

Given the size of the construction site for Rogun HPP, the fact that work has been under
way for a number of years already, and the generally high erosion risk within this area,
site rehabilitation is being dealt with in the following chapter.
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6 SITE REHABILITATION PLAN

6.1

Approach

A number of plans were prepared related to site management and rehabilitation. They
are provided in Annex 6.1 (Figures 17-23).

To prepare the site rehabilitation plan, in a first step, the prevailing situation was
mapped during a site visit. This present situation at the construction site (Figure 17),
including e.g. all access roads and quarries/gravel pits, was described to:

e et an overview over all the ongoing construction activities on the basis of a
topographical map;

e et an idea on the dimensions the site rehabilitation has to cope with.

In addition, for the dam site and its immediate surroundings, on the basis of a satellite
picture a map was prepared (Figure 18), in order to:

o (differentiate between areas that will be submerged or stay outside the future
reservoir (stages 1 and 2). Site rehabilitation will have to concentrate on areas
not submerged, clean-up on submerged as well as on not submerged areas.

e understand the functions of the future dam and power plant.

For this purpose, the data gathered by GPS and a few maps prepared by Hydropower
Moscow were used.

With the focus on erosion control, an analysis of the current situation (Figure 19) was
carried out in order to:

e limit and clarify the area for possible measures for erosion control
e get some figures on the area for possible measures.

In order to coordinate site repair works with necessary clean-up, a map with suspected
contaminations (Figure 20) was prepared. Independently from the site preparation,
further investigations on these possibly polluted sites will have to be carried out, and
site clean-up will have to be done in the future reservoir as well as in the not submerged
areas.

After the mapping of the prevailing situation, in a second step the area was analysed in
relation to:

e future infrastructure (e.g. roads, buildings, above ground components of the
power plant, entrances to different subterranean parts of the plant, transformers)

e possible future uses of the affected areas.

Finally a series of maps were prepared to indicate, what measures on what place and in
what stage are recommended to accomplish. The following maps are part of the site
rehabilitation planning:

e Measures for erosion control (Figure 21)
e Cleanup of contamination (Figure 22)
e Site rehabilitation (Figure 23).
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6.2

6.2.1

It should be noted that the title of this Chapter, Site Rehabilitation, should not lead to
the misconception that in this respect nothing will have to be done until the end of the
construction period. It is very important, especially concerning erosion control and
waste management (including prevention of soil contamination), that such types of work
as described here should be carried out on a continuous basis: as soon as a site will no
longer be used, it should immediately be rehabilitated in order to reduce or prevent
erosion. All structures no longer needed should immediately be dismantled, the material
recycled or disposed of according to standards, and the site, if required, cleaned and
rehabilitated.

Prevailing situation

The prevailing situation in and around Rogun can be described from the point of view
of scenic landscapes, arable land and livelihood of the local people as follows.

Construction Site

The construction site together with all necessary installations to build the power plant
(e.g. concrete plants, workshops) and its different parts is rather large and covers an area
of about 20 km?. Some roads, built to connect the site with the main road M41 and the
village of Obi Garm measure up to 15 km. These elements dominate the complete
surrounding of Rogun already for a number of years, probably since construction works
started in the 1980ies.

Along with the technical installations the handling of the filling material (open pits,
quarries, storage of gravel/rock) as well as the long stretch of hauling roads are
responsible for the consumption of the vast area. The handling of the filling material
stretches out up to 7 km upstream from the future dam. Remarkable is the fact, that
technical installations like concrete plants and workshops are spread all over the site. A
broken down conveyor belt of about 7.8 km long is leading from the open pits and
gravel storage areas to the future dam. Parts of the belt lead through tunnels. At present,
the conveyor belt is out of operation due to landslides. To handle the large amount of
filling, this conveyor will have to be refurbished.

The site of the dam itself is defined by the Vakhsh River gorge and its steep rock walls.
A system of tunnels, bridges and subsurface structures allows to access the gorge and
the site of the future dam. Downstream of the dam site, the gorge opens again to
accommodate more gravel pits and a quarry.

There are some settlements within or close to the construction site, surrounded by
hauling roads, stockpiles and other construction site structures. Mostly, access to these
villages takes place across the site, forcing pedestrians to interfere with the heavy traffic
on the roads.

On a ridge opposite to Rogun an existing but out of operation sewage treatment plant is
being refurbished. The plant is placed in an old quarry, using the platform that
originated on the bottom of the quarry. A future bridge, carrying sewer tubes, will lead
from the village across an arm of the reservoir to the plant.

In a distance of 2-3 km to Rogun a group of abandoned workshops and a substation are
placed on the back of the next hill (one building is in use by the army). These structures
plus the access road and a road to the future sewage treatment plant influence the
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6.2.2

6.2.2.1

6.2.2.2

appearance of the landscape in a negative way, since every visitor of Rogun has to come
past these remains.

Taking all installations together, a large amount of land is occupied.

Erosion problems

Here, only erosion which occurs on the surface will be discussed. Not part of this
section are the more dangerous and larger scale landslides (Section 6.2.3) that occur
under specific sub-surface conditions. Erosion generally is a natural process - although
often triggered or exacerbated by human activities - due to gravity and in the Rogun
region normally caused by water flow in different forms. Other forms of erosion like
wind-erosion play a minor role in this case.

Although the region of Rogun dam is subject to strong natural erosion, the actual
amount of naked slopes and traces of erosion is enormous. In the drawing (Figure 19)
all major patches of erosion are shown and split into three categories, depending on
their origin. From this drawing, the following numbers give an idea about the erosion
problems the project has to cope with. The largest category of about 3.2 km? is formed
by naturally occurring erosion, mainly along Vakhsh river and creeks. The second
category of about 2.2 km? is formed by erosion that is induced by human activities like
road construction and landfill. The third category of about 0.8 km? is formed by a
composition of these two other categories, including natural as well as human induced
factors.

Natural Erosion Caused by Rivers and Creeks:

The Vakhsh River and its tributaries are basically steep watercourses in a mountain
region and as such responsible for the movement of till (rock, gravel and sand). Due to
this general geological situation, erosion is predominant above sedimentation.
Sedimentation can be locally observed but will vanish on the long run as a temporary
phenomenon. The mechanism works as follows: in a first step, the watercourse is
deepening its river bed. The foot of the adjacent bank is brought down also and due to
this, the slope is getting to steep and instable. Once the lower part starts moving
downward, sooner or later the whole slope will follow until the entire riverbank has
regained a stable angle. The adjustment of the angle starts on the foot and moves
upward to the top. The stable angle is given by the characteristics of the soil.

Erosion Caused by Human Activities:

The most heavy erosion can be observed under conditions where from a flank of a hill a
large amount of runoff water can accumulate before arriving on a man-made slope.
Strong erosion can also take place on slopes missing a vegetation cover. On artificially
formed slopes often the natural soil structure is disturbed or absent and plant roots that
would otherwise hold the soil in place are removed.

In Rogun, mostly roads are responsible for increased rates of erosion because, in
addition to removing the ground cover, the roads change drainage patterns and the
slopes are too steep. Some retaining walls made of prefab concrete parts do exist. On
most road cuttings and embankments, the drainage work is not done in a proper way,
successful planting and seeding cannot be observed. Runoff water is forming gullies.
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Since the road alignment was not selected according to topography, on several places
such roads were interrupted. This can be:

e dropping of roadway (concrete slabs slipped downward),

e collapse of walls (prefab concrete elements broken down, mud is covering road
and concrete elements),

e covering of road due to man-made landslide (fast process),

e constant covering of road by erosion and sedimentation on roadway and
drainage system (slow process).

Problems To Day

Problems:
- runoff water provokes rupture
- slope angle to large

Problems: R

- sediments cover street Goals:

- drainage ist filled and - stable slope
out of function - vegetation cover
- safe road

la] ‘_‘ﬁ \MJ

Figure 4: Typical situation along existing roads

6.2.2.3 Natural Erosion Accelerated by Human Activities:
Two ways of negative influence by human activities could be observed:

1. In the first place the intensive and continuous overgrazing of all meadows and
pastures has a strong negative effect by accelerating erosion. This is a major
problem for the whole watershed of the VVakhsh River.

The land is heavily used because the land resources in the area of Rogun are
limited and because the owners of the animals underestimate the consequences
of the wrong usage of land. The Consultant could not observe any form of
fertilizing or usage of manure on the pastures. Possibly, the dung is used as a
fuel source out of lack of fuel wood. The overgrazing leads to a degradation of
the soil, this process is accelerated by water erosion on the sparsely covered
slopes. In addition, the growth of the vegetation is limited by cold winters and
long dry summers.

2. The exploitation of boulders and gravel in rivers and creeks is accelerating the
deepening of these river beds. The deepening on the spot where the gravel and
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stones are removed has an effect in the upstream direction (regressive erosion)
as well as downstream. Natural erosion, as described before, is intensified.

6.2.3 Landslides

Landslides in the areas located between Chorsada and Nurobod, and near the confluence of
Surkhob and Obihingou rivers (both on the right bank of the river) present a risk for the
settlements which are located nearby. This will have to be studied in more detail during
future stages of project development. Therefore, it is recommended to install a monitoring
system in these two areas. The costs for such a system are included in the TEAS study, and
details will be studied in the detailed design phase.

6.2.4 Contamination

Within the borders of the whole site a variety of visible, suspected or possible

contaminations do exist.

contamination:

A map (Figure 20) differentiates three groups of

e Possibly contaminated sites like dumpsites, installations and building sites

e Visible waste, landfills, dump sites

e |Installations and technical equipment causing possible contamination.

Table 7:

Types of contaminated or possibly contaminated sites

Category

Notes

Kind of contamination

Possibly contaminated sites

Widespread over different parts of the
site

Partly hidden (covered with clean
material or vegetation)

Partly from long ago (1970-2000)

No documentation existing and
available

Piping, wiring, lines across different
parts of the site (welding, coating)

No separation of waste

A wide range is possible (from
inconvenient sludge to hazardous
waste)

Oil, heavy metals, PAH (polycyclic
aromatic hydrocarbons)
Anti-rust protection (polychlorinated

biphenyls PCB, heavy metals; note; no
former use of PCBs was confirmed)

Visible waste, landfills, dump sites

Discharge of waste water from
workshops, concrete factories etc.

Heaps of rubble widespread over
different parts of the site

Rubble (stones, concrete, mud)

Waste materials (tyres, waste wood,
synthetic material, urban waste,
broken tubes, abandoned machines)

Slag from smelter
Calcium carbonate from cement

Installations and technical equipment

e Electrical transformers and
substations

high tension lines and pylons

temporarily placed transformers close
to every installation

transformers

anti-rust protection (PCB, heavy
metals)

Insulating ol

e Concrete plants, cement silos

Rinsing of plants and equipment takes
place without collection of waste water

Calcium carbonate from cement
Additives for concrete, shotcrete etc.
Packaging

Lubricants
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e Processing gravel (breakers)

Heavy crushers and sieves, not state
of the art, sometimes in poor condition

Widespread over different parts of the
site

Lubricants

e  Metal smelter

Running during summertime, when
Nurek power plant can deliver
electricity

Possibly no filters for exhaust

To small capacity for all scrap metal in
Rogun

Possibly no control of metal regarding
radioactive contamination

Heavy metals

Slag of unknown quality

Used filters and/or dust (dioxin)
Elevated radioactivity

e Housing of staff

Accommodation, Restaurants/Café,
Ambulance, Offices etc.

Waste water
Urban waste

e Filling stations

Paved or partly paved

Discharge not controlled, no cover
against rainfall

No recovering of vapour

Diesel, gasoline, oil and lubricants

e Workshops

Maintenance of all equipment (from
simple oil change to backfitting)

Production of iron parts for the power

Waste water, sewage sludge
Fuel, oil and lubricants
Used tyres, scrap iron, empty barrels

station

Packaging

The map does not provide any information about scrap metal and abandoned machines,
because these are spread all over the construction site. There is also no information
about facilities for the treatment of waste and wastewater because no such facilities
where shown or found during the visit.

The map (Figure 18) shows that a lesser part of the site will be submerged in Stage 1
and an important part of the site at Stage 2. Still, some important areas will remain
outside the future reservoir. The most important part is situated close to Rogun around
the Settlement Pasim Ukhrakha (ITacumyxpaxa). Another important area is placed
downstream of the dam on the left bank (Settlement Poze Mypoe).

The impacts which can be expected are already known, due to the long lasting of the
construction site. Generally, the observed and above described impacts in terms of
erosion problems and site contamination will increase/intensify or dislocate and
concentrate on the parts that will remain outside of the future reservoir.

Impact of construction

6.2.5 Future Dam
6.3 Impacts
6.3.1

6.3.1.1 Waste

For the construction of both stages of the dam as well as for the underground power
station, a high number of additional workers will be needed (number unknown). In
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6.3.1.2

6.3.1.3

spring 2011, the construction of a group of buildings for the housing of staff members
was under way. The pressure on available land will increase, while solutions for as
example sewage water problems are not in view. It is to fear, that for different types of
waste, no sustainable disposal procedures do exist till then. Main categories of waste,
waiting for solutions:

e Waste water from processing gravel.
e Waste water and waste from handling of concrete.

e Scrap from workshops and housing (used tyres, used oil, packaging, urban waste;
medical waste from health centres on site).

Erosion Caused by Human Activities

Due to the construction of more workshops for machinery and equipment, more access
roads to the dam site etc. the erosion caused by humans will probably increase. This has
not necessarily to be so, if the constructing activities are managed in an environmentally
sound way. For that reason, implementation of the environmental management plan
should start before the intensive construction phase starts.

While constructing the following roads, new erosion problems should be avoided:

e temporary access road from construction site to dam site, above level of
reservoir Stage 1, right river bank (1 km)

e road from dam crest level to foot of dam d/s, on right bank (1.5 km)

e road from dam crest to left bank, connecting all settlements on left bank, above
reservoir Stage 2 (ca. 65 km)

e road from dam crest to foot of dam on left bank (2.5 km).

All new roads (and landfills) should be fitted into the pre-existing topography more
carefully. If these new roads are built in the same way the existing roads were built, the
impacts on the landscape, agricultural land and the riverbeds / reservoir could be severe.
The maintenance of slopes, culverts, bridges, roadways and drainage systems will be
very costly and a never ending task.

It is not known if and where new quarries and open pits might be opened or whether
existing ones will continue to be exploited. Although there is no information about it, it
will be necessary to start landfills outside of the future reservoir to handle waste coming
from the construction or dump sites. Anyway, every new activity around quarries, pits,
dumps and landfills has to be done in a way to avoid new problems with erosion,
landslide and contaminations.

Natural Erosion Accelerated by Human Activities:

Together with the construction of roads, a lot of creeks will be touched by the building
of bridges / abutments. Here again, the aim should be to avoid accelerated erosion due
to incorrect handling of the river bed or banks.
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6.3.2

6.3.2.1

6.3.2.2

Impact of Phase 1

Construction Site

Stage 1 reservoir will cover approximately an area of 13 km? much less than the
existing constriction site of 20 km?.

It is recommended that prior to the start of the impoundment the area of the future
reservoir will undergo a strict decontamination as a preparation for submersion. Failure
to do so could result in pollution of the reservoir and Vakhsh river with soluble
substances. Required measures are described here shortly.

The existing dump site along the river Vakhsh (right bank) between the tributaries Obi
Garm river and Obiuuchokh will be submerged. The responsible site managers have to
identify new dumping sites outside of the future reservoir (Stages 1 and 2). These
dumps should be able to collect the following materials:

e Waste and contaminated material from old dumps. An inventory of all scrap and
hazardous waste has to include quantities, categories, disposal pathways and
recyclability.

e New waste coming from the ongoing construction activities.

A number of internal construction site roads will be submerged at this early stage.
Where replacement is required, efforts should be made to avoid or minimise erosion.

Contamination

While the existing - and partially rather old - dump site creates a problem because of its
dimensions, the unknown history and the unknown contents of the metal smelter
presents a particular challenge because of its potential hazard. The smelter has to be
dismantled before impoundment. There is a risk of problems due to heavy metals (like
Cu, Pb, Zn, Cd, As, Ni, Sn, Sb, Al) and possibly also cyanide (CN) for the following
reasons:

e The surroundings of the smelter are probably contaminated by air / exhaust
gases.

e The way the slug is treated or deposited is not known.

e The smelter is a partly open structure and is/was certainly not equipped with a
filter system. Still, if this had been the case there would be the question of what
happened with the filter dust or filters.

e Casting moulds or remains of these moulds (e.g. sand), depending on the kind of
casting. If simple forming of blocks: less problems (only heavy metal); if casting
of work pieces or metallurgical treatment: more contamination (binding agents,
detergents etc.)

Especially the ground water and the reservoir / river Vakhsh are in peril by dissolved
forms of these metals.

The smelter runs only in summertime, when Nurek HPP produces enough electricity
and/or the available electricity is not used to heat houses and light settlements. Because
of the reduced running time and the small capacity of the smelter, a lot of scrap metal is
laying around within the construction site and will probably not be processed before the
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6.3.3

6.3.3.1

6.3.3.2

filling of reservoir Stage 1. A solution has to be found for the smelter as well as for the
scrap metal. This should include

e avoidance of new contamination caused by the running of the smelter
e Detter information about and treatment of existing contamination

e definition of an efficient pathway for the handling of existing and oncoming
scrap metal.

Impacts of Phase 2

Construction Site

The Stage 2 reservoir will cover approximately an area of 170 km? About 17 km? of the
existing construction site will be submerged. The size of the remaining construction
area outside of the reservoir is roughly 5 km? however, this part is of great importance
for future land use. The scale of the area that has to be rehabilitated will be known as
soon as the planning of all dumps and landfills is ready.

Main topics for the filling of Stage 2 reservoir are:
e Decontamination of the construction area within future reservoir.

e Site preparation outside the future reservoir. Re-cultivate and re-vegetate
temporary used areas.

For both stages, the future reservoir area will have to undergo a strict decontamination
and will have to be prepared for impounding according to relevant standards.

The site preparation and re-cultivation outside of the reservoir is a complex and long
lasting work that will interfere with resettlement issues. Because of the increasing
pressure on the remaining land, the planning and the preparations should start in an
early stage. The management should have a close look on a fair participation of the local
people and on the safeguarding of valuable top soil for future land use.

Contamination

Within the limits of the whole construction area a variety of installations have to be
treated in order to avoid contamination of the future reservoir:

e Electrical transformers and substations
e Concrete plants /cement silos

e Breakers

e Filling stations

e Workshops

e Housing for staff

It is important to learn from the decontaminating works for the filling of Stage 1 with
the purpose to reduce the amount of material that has to be treated and to reduce the
surface of landfills outside of the reservoir.
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6.4

Measures

The main aim of this section consists in identifying mitigation measures; some measures
were mentioned before, while discussing the prevailing situation and the impacts.

As a general rule, measures should be taken according to the following priorities:

1. avoidance,
2. minimisation,
3. compensation.

Covering all three priorities, the problem of overgrazing has to be discussed.

The following Table gives an overview over the main measures that will be required to
reduce the impact to an acceptable level.

Table 8: Main measures for site restoration
Phase Measures
Area Stage 1 Area Stage 2 Area outside future reservoir
Construction Establish waste management Establish waste management Avoid new contamination
Dam Stage 1 | system Avoid creation of new erosion
Treatment of contaminations problems (roads, landfill, dumps)
(rehlogt_':ll_te c_JutS|c_1e reservoir), Establish program for erosion
rehabilitation sites control
Controlled landfill
Establish sustainable land
management
Filling Moving out of equipment First measures against erosion
g;eservlolr Eliminate dangerous potential
age landslides and too steep slopes
Clearing of vegetation
Construction Control potential landslides Continue waste management Avoid new contamination
Dam Stage 2 Treatment of contaminations Avoid creation of new erosion
(relocate outside reservoir), problems
rehabilitation sites Continue measures against
Stock top soil for later use erosion
Enhance sustainable land
management
Filling Moving out equipment Treatment of contaminations,
gz;eservzow Eliminate dangerous potential rehabilitation of sites
age landslides and too steep slopes | Site preparation for future
Clearing of vegetation below farmland or other use
future FSL Adapt housing of staff for
Dismantle relocated villages permanent settlement
Continue measures against
erosion
Operation Control potential landslides Control potential landslides Continue measures against

erosion

Enhance sustainable land
management
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6.4.1 Avoidance and Minimisation
6.4.1.1 Establish Waste Management System
A waste management system is a prerequisite for optimised landfills and dump-sites
outside the future reservoir. It allows the reuse of as much materials as possible and an
accurate planning of the necessary top soil (stripping, stocking, covering landfill).
6.4.1.2 Avoid New Contamination
While cleaning up the surface that will be submerged, the problems with hazardous
wastes should not just be moved to another area, but solved for good. In contrast to the
existing / inherited contaminations, the construction of the dam has to avoid the creation
of new contaminations from the beginning. This avoidance policy has to be the main
part of the waste management system.
From the point of view of site rehabilitation, the main goal of the waste management
system is to limit the land use outside of the future reservoir.
6.4.1.3 Avoid Creation of New Erosion Problems

There is a risk of new creating new erosion-prone sites wherever new roads, landfills or
dumping sites are installed.

As mentioned before, about 65 km of new access road on the left bank (and 33 to 99 km
on the right bank, depending on alternative chosen) will be constructed, partly in steep,
difficult terrain. To handle steep slopes, a few possible solutions to reach a stable
situation do exist. Construction work will be more expensive, however, maintenance
will be much easier and less costly, and use will be safer. The recommended solutions
are well known in most mountainous regions and field tested.

More precisely, all new roads have to take the following considerations into account:

e the alignment should take the topography or contour lines into consideration,
especially under steep conditions

e allow narrow turns, following the contour lines (at the same time reducing the
velocity and lowering danger coming from traffic)

e reduce width of roads to the minimum required, under steep conditions allow
stretches of one-way road with passing places (not every road has to count with
heavy loads and much traffic)

e minimize slopes and cuttings

e take into account geological conditions, from almost vertical walls in solid rock
(10:1) to gently inclined slopes in argilliferous hillsides (1:3)

e do not deposit the excavated material beneath the road in the form of
uncontrolled landfills

e landfills should be filled and compacted layer by layer, receive no runoff water
and get a vegetation cover as soon as possible.
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Annex 6-2 describes a bundle of bioengineering measures which can be realised with
comparatively few technical equipment and local work force. A number of measures are

exemplified in the following Figures.

Possible Solution

Possible Measure (moderate steepness): /
- determin correct angle

- plane down steep slopes

- revegetation (herb layer)

3.00%
-~

Lo )

Figure 5: Simple way to get a stable slope with a layer of top soil and vegetation.

Possible Solution

Cuttings of Poplar
for biotechnical
drainage

Possible Measure (steep slopes):

- different types of prefab concrete walls
- proper drainage

- revegetation (herb layer)

ol g2 Drainage

Figure 6: Solution in Rogun: Retaining wall with prefab concrete system,
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Additional planting of trees to slow down the runoff water.

Possible Solution

Possible Measures (steep slopes):
- different types of retaining walls
- proper drainage

- revegetation (herb layer)

boulders

= - Js

Figure 7:

Landfill and cutting with revegatation

" Drainage

Drain ditch
(gravel and tube

il

re-used concrete
slabs

blocks

Types of retaining walls plus additional drain to intercept the runoff water

Topsoil:
- strip from existing slope -
- slockpile -

- use for revegatation //

Collect water from £
slopes, discharge via ) o

creek or rough bed =
channel \ /
\

\ _’,/
Allow road runoff water /\"('/
to flow over the verge / X
in a dispersed way L P
-
Topsoil, Landfill, rolled in
temporarily layers of
stockplied max. 1 Meter  “a
Goals:
N\, - stable siopes
14 - vegetation cover
_— - safe road
/_./ - controlled drainage
s

Figure 8:

Built landfills and cuttings in a stable angle, cover with top soil and revegatate.
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6.4.1.4 Discharge of Water into Steep Slopes or Creeks

Whenever runoff water accumulates (e.g. on street surfaces or in drainage systems), if
released into steep slopes this water causes erosion. For this reason, either creeks with
natural river beds or artificial channels with a rock bed have to catch the run-off.

Lol 0.3 ) 0.5+ 1.00 Meter >l 03 - \ cunings' “vlng
\ willows or poplar

)

Sand / Split gravel
0/30mm

(No mortar! Pavement
has to be flexible in
order to close cracks
and to avoid forming

of scours)
A
uneven pavement,
with high roughness
S
é
8
| wooden poles of 1m

Figure 9: Rough bed channel or rock ditch;

suggested dimensions and usage of plants, cross section and top view.
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cuttings, living
willow or poplar

possible slope
uneven pavement, ~\ up to 45°
with high roughness, 2
-> the erosive force of
the water is absorbed
on every stone

Sand / Split gravel
0/30mm

Important: positioning of
the stones upright and
close to each other!

wooden poles of 1m

even pavement
-> allows to fast run-off

Sand / Split gravel
0/30mm

wrong: stones laid
down parallel to slope!

Figure 10: Rough bed channel or rock ditch, cross sections.

Second type with wrong layout!
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H . New or existing road
§ | Wwith drainage system
%, on uphill side

Case 1.
runoff rain
water is led to
A\ creek
River |
4/ Case 2.
\\ Rock bed { runoff rain water is led
| | channel ., to rock bed channel
‘, -

Figure 11: Two possibilities for discharging collected run-off water.
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6.4.2

6.4.2.1

For the realisation of an unknown number of landfills and dumps, the following
considerations have to be taken into account:

e landfills should be built up and compacted layer by layer (layers of 1 m
maximum)

e receive no concentrated runoff water coming from paved areas / streets

e surface water should be collected and led in a controlled way into creeks, rivers
or rock bed channels

o artificial water courses with fixed beds have to be built (-> rock bed channel)
e (et a vegetation cover as soon as possible

e use shrubbery and trees to secure slopes and water bodies or places where water
is welling up.

Compensation

Site Preparation for Use as Farmland

When all the works for the construction of the dam will be finished, as much land as
possible should be prepared for future agricultural use. This will lower the pressure on
the remaining farmland in the surroundings of Rogun and thus help diminish erosion
problems. The farmland can be divided into garden plots or orchards of high value and
into pasture land with a lesser value. Areas close to villages and farms should be
appointed as gardens and orchards, especially even yards and areas where irrigation is
possible.

While forming landfills and dumps, the future usage as farmland has to be taken into
account. For garden plots, the rehabilitated soil has to consist of two layers:

e A-Horizon, topsoil, 20-30 cm
e B-Horizon, subsoil, 50 - 80 cm

Underneath follows the C-Horizon, containing parent material and weathered rocks or
the material of the landfill (or dump with covering). The A-Horizon bears some local
seeds and is home for all the biological activity that will help to revegetate the area. The
B-Horizon is able to hold back a certain amount of water and make it available for the
vegetation cover during the dry season (more crop!).



OSHPC “Barki Tojik” / OAXK «Bapku Toumnk» POYRY ENERGY LTD.
Rogun HPP ESIA / O3CB POIN'YHCKOU I'SC Date 2014-06-17
ESIA Report (Draft) Vol. Ill: Preliminary Environmental and Social Management Plan Page 70

6.4.2.2

Figure 12: Soil layers for rehabilitation farm land

For pastures or under steep conditions it might be enough to apply only one layer of
topsoil.

Inside the boundaries of the future reservoir, large areas of farming land will be
submerged. The topsoil of these areas forms a very valuable resource, which the project
of Rogun cannot afford to forget. By way of example, one km?2 of site rehabilitation
(1°000°000 m?) would need 300’000 m® of topsoil and 700’000 m® of subsoil. The
handling of material on such a large scale has to be planned on beforehand.

Site Rehabilitation

One of the most important goals of site rehabilitation and erosion control is to create a
covering layer of vegetation, being first of all grasses and herbs plus shrubs or trees. For
Rogun it is not possible to get commercially available seeds or forest plants of
autochthonous origin. However, it is not recommended to bring in seeds or plants from
other regions of Tajikistan or even from abroad, because the resulting plants would not
be adapted to the local climate conditions and because alien species could harm the
local biodiversity. Therefore a botanist should be mandated for identifying plants and
seeds that will be used, in particular also for branches that will be used for soil
bioengineering (e.g. “living pole drain”).

Seeding has to be carried out according the following steps:

e A botanist has to identify the base material (stock plants, vegetation units) for
multiplication
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6.4.3

6.4.3.1

e The botanist has to evaluate the conditions of the location (slopes, future
gardens, pastures etc.) that has to be revegetated. He decides, if the rehabilitation
site is ready to be seeded.

e The botanist chooses the appropriate seeds.
e Before bringing out the seeds, the plots have to be fenced off.

e Plots with base material have to be fenced in early spring or even in wintertime,
to guarantee a good growth and rich harvest.

e The harvesting of seeds (hay, infructescence) has to be done at the right
moment, before the seeds drop. If the seeds cannot be brought out immediately,
the hay or seeds should be preserved in a dry and cool place.

e Seeds and hay are brought out according to the methods “hayseed sowing”,

9% ¢¢

“sowing of threshed hay”, “seeding of hay mulch”, “planting of infrutescence”
(see Annex 26-8).

e The botanist coordinates these works and keeps a list of plots for harvesting,
seeds on stock, he keeps track of revegetated plots etc.

e After the first or second vegetation period, maintenance of the herb layer should
start. The botanist decides, if use as pasture for sheep or goats is possible or if
the vegetation should be mowed (see Annex 26-8).

e After the first maintenance, stones should be removed if necessary (see Annex
26-8).

e The botanist checks the results in the following years.

e The botanist decides when the rehabilitated areas can be transferred to the
system of sustainable land use that is being developed in the region.

Planting of trees and reforestation has to be carried out according the following steps:

e A botanist has to appoint the base material (stock plants, fruit trees etc.) for
multiplication

e In a nursery, the trees and shrubs will be propagated by seeding, cuttings,
grafting etc.

e The botanist decides, whether the plots are ready to plant or not.

e The plants should be protected against livestock and game.

e The botanist checks the results in the following years.

e For fruit trees he organizes the maintenance for the following 5 years at least.

All these measures should be done in close cooperation with local inhabitants who will
be in charge (or owners) of areas planted in this way once the rehabilitation phase ends.

Overgrazing

Establish Sustainable Land Management
A lot of measures are related to recultivation and revegetation in order to:
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6.5

e stop erosion
e gain new land or regain temporarily used land for future land use.

The success of all these measures is based on a well working sustainable land
management. In the short run, all newly sowed and planted areas have to be fenced off.
In the long run, pressure from grazing has to be limited in order to maintain stable
slopes and drainage systems.

The local farmers have developed a few types of fencing around their orchards and
gardens, that are based on available material like cuttings of poplar and wooden poles as
well as barbed wire. Due to the particular form of the high growing and slender poplars,
these fences do not grow out to wide and thick hedges European style. The grown wood
can be used periodically.

The Consultant recommends to use the local style of fencing in the whole area of site
rehabilitation, although until now fences are only known in and around the villages /
orchards. The fences have a permanent character. In the first years, the revegetated
surfaces need a strict fencing. In the following years, the fences help to establish a
sustainable land use, e.g. no grazing during winter time.

Costs

The budget prepared for the original project contains an item identified as "sanitary
preparation of reservoir area”, with a proposed amount of USD 29.3 million for FSL
1290 (see Report on Infrastructure Replacement and Resettlement Costs for Dam
Alternatives). These costs were already included in the evaluation of total project costs.
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7 INSTRUMENTATION AND MONITORING PLAN

7.1

7.1.1

7.1.2

The technical project as prepared by TEAS contains technical instrumentation of the
dam (monitoring of dam stability etc.), and this is not covered here. The present Chapter
discusses the need for some additional specific monitoring which is not directly related
to dam safety.

Hydrology: Online Monitoring

Purpose

In order to demonstrate compliance with accepted rules for operating the Vakhsh
Cascade it is strongly recommended to install an online monitoring system which will
make the relevant parameters accessible in real time on an internet site.

Some examples of large energy infrastructure releasing real-time environmental data on
the web:

e Three Gorges dam, China, world's Ilargest hydropower scheme:
http://www.ctg.com.cn/inc/sgsk.php

e Grande Dixence dam, Switzerland, world's tallest concrete dam: http://www.grande-
dixence.ch/energie/hydraulique/valais/multimedia.html

e Zaporojie Nuclear Power Plant, Ukraine, world's second largest nuclear power
plant: http://www.npp.zp.ua/ascro

In the case of the Vakhsh cascade, the relevant parameters would be mainly water
inflow into the system and water release from the cascade, i.e. from Nurek as well as the
quantity of water stored in the two reservoirs.

Costs
The costs cannot be accurately defined here; however, some indications can be given.

First of all, much depends on (i) finding cost-effective solution to monitor the Vakhsh
itself which is a very powerful river, and (ii) the number of hydrological stations that
will need to be rebuilt in the lower Vakhsh cascade (to monitor actual flow and
consumption), because they might require significant civil works. There is also a plan to
build a new hydrological station on the Amu Darya near the place where it crosses the
border into Uzbekistan. For obvious reasons, it would be very good to include data from
this station into the website.

As a comparison, the lake Sarez remote sensing system (with real time data
transmission to Dushanbe via satellite) had a cost of 1'600'000 USD around 10 years
ago, with an annual operation budget of around 14'000 USD (data provided by Barki
Tojik). A good description of this system is available on:

http://planung.fela.ch/en/projects/projects-2003-2007/project-lake-sarez-
tajikistan/">http://planung.fela.ch/en/projects/projects-2003-2007/project-lake-sarez-tajikistan/

A recent discussion with Grande Dixence S.A., a large Swiss hydropower station which
has such a system, provided the following results: the data shown online are data from
measuring stations which were already installed, and which are part of the monitoring
system which is required for the operation of the power plant in any case. These data
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7.2

7.2.1

arrive on line in the despatch centre. All that was required to do was then to decide
which data to put on the website, and to design this website. There was no additional
hardware required, meaning that the costs for making data available in the internet were
actually very low.

Finally, according to information received from TEAS, with the construction of Rogun,
an automated and coordinated management of the whole Vakhsh cascade will be
required. The technical project includes a SCADA (supervisory control and data
acquisition system), which basically includes all automated real time measurements of
flows and their transmission to a control centre in Dushanbe. This SCADA shall include
the measurement of flows in the lower VVakhsh in order to calculate the consumption of
water (to be confirmed by TEAS). This also means that the costs for the monitoring
stations as well as for the SCADA are comprised in the technical project, since this an
integrating part of it.

The following recommendations are made:

e An detailed audit of the presently available hydraulic monitoring system should
be carried out with the aim of defining exactly the requirements for the new
system. The auditors could be asked to define the most appropriate monitoring
system which should e.g. not exceed a cost of up to 5 million USD, with an
annual operation budget of 50'000 US$. The costs for such an audit are
estimated at USD 400'000.

e Operation costs for the system should then not exceed USD 50'000 per year. It
should be noted that these are costs for operating the entire hydrological
monitoring system, and not just the operation of the website. These cost might
actually already be included in the technical project.

Putting the relevant data on the web will then be just a question of web site design and
database development.

Seismic Monitoring of Rogun HPP

Introduction

The Rogun Hydropower Project in the in Tajikistan is located in a mountainous area of
high seismicity where strong earthquakes may occur frequently. Moreover, active or
potentially active faults are crossing the dam foundation. Thus the dam has to be able to
withstand the strongest ground shaking and largest fault movements to be expected at
the dam site.

Another important phenomenon, which is likely to occur at Rogun, is reservoir-
triggered seismicity similar to that observed at Nurek and some 100 other large dam
projects all over the world. Although reservoir-triggered seismicity is not a safety
problem for a dam designed against earthquakes according to the current state of
practice, the ground motion of reservoir-triggered events may be strong enough to cause
damage to buildings and infrastructure located in the project region and to create
psychological concerns among the population in the dam region on the safety of the
dam etc.

Therefore, the following two types of seismic monitoring systems are recommended for
the Rogun HPP:
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71.2.2

7.2.2.1

7.2.2.2

Q) Microseismic network for the detection and recording of reservoir-triggered
seismicity; and

(i) Strong motion instrumentation of the dam body to record the behaviour of the
dam during strong earthquakes occurring in the project region.

The data obtained from the strong motion instruments is used for the safety assessment
of the dam after a strong earthquake and for updating the seismic hazard at the dam site.

Microseismic Network for Rogun HPP

Scope

For the Rogun HPP a microseismic monitoring network shall be provided consisting of
maximum 7 stations including a central recording station. The system shall be used to
monitor the seismicity of the dam and reservoir region (i) prior to impounding of the
reservoir in order to record the natural seismicity in the project region, which is used as
a reference for the assessment of reservoir-triggered seismicity (the natural seismicity
should be observed for a period of about 5 years prior to impounding of the reservoir),
(i) during impounding of the reservoir, and (iii) during the first years of operation of the
reservoir.

Depending on the nature of the seismicity observed the system may be in operation for
up to 20 years.

The purpose of the system is to ensure the optimal detection and recording of local
earthquakes, with a minimum magnitude of 0.5 ML and an accuracy of hypocentres of
less than 2 km, as well as the determination of earthquake parameters (epicentre
coordinates, magnitude, intensity, focal depth, focal mechanism etc.).

For earthquakes with magnitudes of say M>3.5 an event report shall be prepared, which
includes acceleration time histories and focal mechanisms etc.

As Rogun and Nurek reservoirs form a cascade, and since the operation of Nurek will
change once Rogun is completed, therefore it is also recommended to have an
operational microseismic network in the dam and reservoir region of Nurek. Any
concerns about an effect of the Rogun project on the seismicity at Nurek can be
assessed by such a comprehensive network covering both projects.

Summary of Specifications for Microseismic Network
The cost estimate for the microseismic network shall comprise the following supplies:

e Seven autonomous microseismic stations; one of them shall serve as control
centre, where the seismic signals from all the stations are collected electronically
and analysed. All stations must have a GPS receiver for timer synchronization.

e The microseismic stations must be capable to record and locate events with
magnitudes larger than or equal to 0.5. The location of the microseismic stations
will have to be selected and agreed upon with the dam owner.

e Software and hardware for the automatic analysis and storage of microseismic
activity and seismic events, i.e. evaluation of time, epicentre, hypocentre, focal
depth, magnitude, focal mechanism, plotting of epicentres in map etc.
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7.2.2.3

e Data transmission from microseismic stations to main control station by radio,
telephone or internet.

e Supply, construction and installation of seismic stations with autonomous power
supply and communication. Check if mobile connection is available at proposed
stations.

¢ Annual maintenance costs of whole system.
e Training of operating staff.
e Insurance, and transportation to sites.

e Guarantee period of supplies: 5 years.

Information on Technical Specification of Seismic Sensors
Sensors

The seismograph’s equipment must include a triaxial sensor of the acceleration or
velocity and time, and a seismic trigger.

The tracker of the time flow of acceleration or velocity shall contain the following
properties:

1. Minimum five-second pre-event memory;
Minimum five-second post-event memory;
Minimum 24-bit analogue-digital converter;
Sampling of a minimum of 200 samples per second;
Sampling of a minimum of 3 channels;
Simultaneous sampling of all channels;

Storage in a permanent memory medium;

© N o o B~ D

Multitasking: capturing of events during transfer, and a review of events
stored;

9. Automatic checking of operation;

10. Possibility of remote calibration (own oscillation period and muffling of
sensor);

11. Possibility of modem access for the adjustment of parameters and data
transfer;

12. Autonomous solar power supply where connection to the grid is not
possible;

13. Minimum 24-hour autonomous operation without solar power supply or
power supply from the grid;

14. Synchronisation with an international standard of accurate time (GPS
receiver is desired) and accuracy to at least 1 millisecond.

Sensor Specification
The sensor must contain the following elements or properties:
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1. Dynamic range > 120 dB at 1 Hz;
2. Frequency range from 1 to 30 Hz;
3. Muffling at between 55 and 70 per cent of critical muffling;
4. Maximum measuring range upto 1 g.
5. Resistance to high humidity, temperatures from -40°C to 70°C,

7.2.24

7.2.3

7.2.3.1

watertightness of equipment; corrosion resistant casing.
6. The resolution of the system shall be 24 bit.
Seismic Trigger
The seismic trigger must have the following properties:
1. 1. It must be adjustable for each channel separately.

2. 2. It must trigger by comparing the current value with the average value of
the seismic signal.

Data Transfer and Acquisition
Data transfer and acquisition according to the following:
1. WiFi, GPRS, GSM communication setup;
2. Real-time data recording to a central seismic server;
3. Software for data acquisition and analysis.
Assembly

During the assembly of seismological instruments, the following must be ensured in
particular:

e Protection of seismological instruments against possible mechanical defects;
e Faultless and continuous operation of seismological instruments;

e All seismological instruments at the same facility must have equally positioned
directions on the spatial axis;

e The appropriate anchoring of seismological instruments;

e Tight contact of the sensors with the basement.

Tender

The quotation shall include all items listed under Section 7.2.2.3.

The supplier shall list what services and supplies are not included in the tender.
The validity of the tender shall be 12 months, without any cost escalation.

Strong Motion Instrumentation of Rogun HPP

Introduction

The installation of strong motion instrumentation in very large dams, located in areas of
high seismicity, is highly recommended by the Committee on Seismic Aspects of Dam
Design of the International Commission on Large Dams (ICOLD).
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7.2.3.2

7.2.4

7.3

For Rogun 6 strong motion accelerometers are recommended for the dam body and at
least three in the foundation rock to record the spatial varying ground motion in the
rock. The instruments will be located on the dam crest, at midheight at the downstream
face of the dam and in foundation galleries.

In view of the fact that Rogun and Nurek form a cascade it is also recommended to have
a similar strong motion instrumentation system in Nurek as well.

Information on technical specification of strong motion instruments

For the strong motion instrumentation, accelerometers shall be used. The specification
of these instruments is given above, as for both the strong motion instrumentation and
the microseismic network, accelerometers can be used. However, for the microseismic
network seismometers (velocity recorders) are often used.

The accelerometers shall be able to record events with a peak acceleration of 5 g.
The instruments shall be installed when the dam has been completed.

Conclusions

A microseismic monitoring of the dam and reservoir region and the strong motion
instrumentation of the dam body are recommended for Rogun HPP. This is in line with
current recommendations by ICOLD’s Committee on Seismic Aspects of Dam Design.

As Rogun and Nurek HPPs form a cascade and as events triggered by Rogun may also
affect Nurek, it is recommended to have similar seismic monitoring systems at both
dams.

At Nurek seismic monitoring systems had been installed at the time of construction,
however, some of these instruments may no longer be functioning or are technically
obsolete, therefore, these systems have probably to be updated as well.

Cost Estimate

For reaching exact costs, offers based on precise specifications will have to be obtained
and evaluated. At this point in time, based on experience with similar projects, the
following rough cost estimates can be made:

e Microseismic network with 7 stations, including training, communication,
autonomous energy supply, 5 years warranty, 5 years maintenance and data
analysis: USD 500'000.00.

e Strong motion instrumentation for the dam, with 10 devices, including training,
and warranty, maintenance and data analysis for 5 years: USD 300'000.00.

e If as recommended the same systems will be installed in Nurek as well, this
would bring total instrumentation cost to 1.6 million USD.

e Engineering services and support to the Client for systems design, tendering,
tenders evaluation and commissioning: USD 150'000.00.

Emergency Preparedness Plan
Emergency preparedness has to consider the following main risks:
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e Flood due to exceptionally high inflows;
e Risk of flood caused by a dam break.

These risks have to be seen not only for Rogun HPP, but should be considered for the
cascade, i.e. for the combination of Nurek and Rogun dams.

Two areas have to be considered, namely:

e Lower Vakhsh valley, downstream of Nurek to the confluence with Pyanj river;
and

e Amu Darya valley as far d/s as the Aral Sea.

For the second part, i.e. the Amu Darya valley, preparation of an emergency
preparedness plan, and the organisation dealing with it, should be coordinated with such
plans already prepared or still to be prepared for other similar risks, like Lake Sarez.

The following structures and plans are in place:

e Flood risk monitoring and forecasting system in the Vakhsh river basin: the
Communication Centre of the State Hydrometeorological Institute receives
operating hydrometeorological data from more than 50 weather stations, 25
hydrological stations and 28 agro-meteorological stations. Data on natural
hazards (NH) and natural hydrometeorological phenomena (NHP) is received
from all the stations. If there is a risk of such an event, the data are sent to the
Committee on Emergency Situations and Civil Defence under the Government
of Tajikistan, the Office of the President of Tajikistan, the Committee on
Environment Protection and other government agencies as well as relevant local
authorities. The Committee on Emergency Situations and Civil Defence has
procedures for preparing and sending out warnings in the case of NH and NHP
to administrations, security, defence and law enforcement agencies, as well as
relevant ministries at the national level. Furthermore, there are bilateral
agreements on cooperation for storm data exchange between Uzbek Hydromet
and Tajik Hydromet and other neighbouring countries.

e Nurek HPP emergency plan (Plan of action for Nurek HPP staff in case of
damage to structures, 2006). This plan defines who (local authorities, army, civil
organisations) have to be informed in case of a threat of a flood, and also defines
modes of action in cases of damage to the different structures of the power house
and the dam. However, it does not mention the risk (or case) of a dam break, and
does not include an alarm system for the population in the lower Vakhsh valley
or the Amu Darya valley. It also does not identify the areas which would be at
risk in the case of a major emergency.

e Lake Sarez: It was feared that the dam might be unsafe and could cause a major
damage in case of a rupture, which would immediately threaten the villages
located in Bartang valley downstream of Lake Sarez. For this reason, about 10
years ago a monitoring system was installed and an emergency plan was
developed. This is a very detailed plant which lists all structures at risk, and
mainly an early warning system and evacuation procedures for the local
population. However, it is limited to the settlements in the region and does not
take into consideration the areas further downstream.
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7.4

However, there is no comprehensive emergency plan for the entire downstream area.
Such a plan should include, based on the risk assessment of Nurek and Rogun dams:

e An identification of risk areas, i.e. zones which would be threatened by flooding
under the conditions of an extreme emergency (dam break).

e Estimate of time for the different parts of the downstream area till the water
would reach there.

e ldentification of entities to be informed in the case of such an event, including
also those in riparian countries (Afghanistan, Turkmenistan and Uzbekistan).

e Alarm system and evacuation plans for the population at risk.

It is strongly recommended to develop such a plan; obviously, this would have to be
done based on the technical data (risk analysis) of Rogun and Nurek dams, and in close
cooperation with the riparian countries.

Watershed Management Plan

In the framework of an ESIA for a dam project it is usually not possible (and was also
not foreseen in the TOR) to prepare a Watershed Management Plan.

Such a plan would have to analyse the prevailing situation in the catchment (watershed)
area of the reservoir and then propose appropriate measures, if required. Usually, in the
case of a dam project such measures concentrate on two main subjects, namely:

e Water quality: checking for sources of water pollution and, if necessary, propose
measures to reduce or prevent water pollution in order to maintain or reach good
water quality in the reservoir and downstream of it. Such sources of pollution
can be mainly the following:

o Large settlements which produce a considerable amount of domestic
waste water, with a risk of water contamination (mainly bacterial and
NO3z and POy, the two latter being main nutrients which can lead to
eutrophication in the reservoir.

o Industrial activities, including mining, from where contamination could
arise (chemicals, hydrocarbons, heavy metals etc.).

o Large and intensively used agricultural areas (contaminating water with
agrochemicals as pesticides and fertilisers, and here again NO3 and PO,).

e Erosion control: erosion in the catchment area of a reservoir can lead to
sedimentation in the reservoir, in this way reducing the storage volume and
ultimately the life span of the project.

In the case of Rogun HPP, water quality is not a major concern, given the fact that none
of the major sources of water contamination is present (or thought to be developed in
the near future) in the catchment area of the dam.

However, erosion is a major issue. Vakhsh river and its tributaries carry large amounts
of sediments (in the form of bedload, i.e. coarse material, as well as in the form of
suspended solids, i.e. fine material). Inflow and retention of sediments already start to
cause problems in Nurek reservoir. With Rogun dam in place, all these sediments will
be retained in Rogun reservoir.
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A watershed management plan for Rogun HPP therefore would have to focus on
possibilities for reduction of erosion. Without trying here to give a complete set of
measures, based on the information gathered for this ESIA it is nevertheless possible to
point out a number of possible measures as follows:

Reforestation: as mentioned (Vol. 1), all forests in the project area (and probably
in all or most of the watershed) have been influenced and damaged by human
use (mostly logging and grazing by livestock), and can no longer be termed as
"real” forests. Some areas might be suitable for reforestation measures.

Livestock management: this would mainly include the proper management of
pasture land with the aim of preventing overgrazing, and at the same time
producing more forage for livestock. According to information received, such
management schemes existed formerly, but were no longer observed after the
independence of Tajikistan.

Livestock exclusion: in some cases it might be sufficient to exclude the access of
livestock for enabling the natural vegetation to recover; this could be mainly
areas where relics of the original forests still exist (in the form of small forest
patches, stunted or single trees), and where the natural vegetation therefore
could recover rather easily in the absence of livestock.

Specific erosion control: various methods could be used depending on the
specific situation, like e.g. training of small and medium sized mountain streams
in order to reduce their eroding power.

All these measures would obviously have to be analysed, planned and implemented
carefully.

Given the size, importance and costs of Rogun HPP, it would certainly be worthwhile to
develop such a Watershed Management Plan, which could help increasing the life span
of the project. Since part of the watershed of Rogun HPP is located in Kyrgyzstan, a
cooperation with this neighbouring country in this respect would be a plus.



OSHPC “Barki Tojik” / OAXK «Bapku Touunk» POYRY ENERGY LTD.

Rogun HPP ESIA / O3CB POI'YHCKOM rac Date 2014-06-17
ESIA Report (Draft) Vol. lll: Preliminary Environmental and Social Management Plan Page 82
8 SCHEDULE

The activities related to environmental management and monitoring have to be
integrated in the overall construction schedule. Total construction time is estimated at
15 years from the moment of river diversion (for FSL 1290; possibly now thought to be
somewhat longer, up to 17 years, and shorter for the alternatives including lower dams,
i.e. FSL 1255 and 1220).

The following indications can be given:

All measures which can be summarised as "good housekeeping" (which includes
solid waste and waste water management, EH&S measures, health services for
work force, etc.): throughout the entire construction period and to be continued
after commissioning, to the extent required, as long as any work is still ongoing.

Site rehabilitation measures (including decontamination of contaminated sites):
to be done according to requirements as follows:

(@]

Immediate rehabilitation of a site if it is no longer used; this will include
decontamination (if required), landscaping, covering with topsoil,
revegetation etc., according to planned use in the future.

Sites to be submerged at Stage 1: before Stage 1 impoundment, which is
planned to happen 3 years after start of construction.

Other sites to be submerged: in line with increase in water level of the
reservoir. As for Stage 1, it is essential that all such preparation (removal
of structures, decontamination if required; removal of vegetation, mainly
trees, to make use of the wood, if any relevant quantities are present)
takes place and is finalised before the area is submerged. Obviously,
landscaping measures are not required on areas which will be
submerged. However, it has to be pointed out that work here is not
restricted to the construction site, but has to cover all areas which will be
submerged (dismantling of villages and all structures in the future
reservoir area, removal of trees).

Sites used during construction, but not to be submerged: to be
rehabilitated for future use as mentioned above. Some of this work will
be done during the construction period (for sites which are no longer
used), some however can only be done after all construction related
activities are finalised.

In the end, there should be an overall "as built" map (for the construction
site) which shows (i) for which purpose a specific area was used, (ii)
what rehabilitation measures were applied, and (iii) what the final stage
at the end of the construction phase was.

Monitoring: depends very much on the type of monitoring:

o

©)

The "normal™ monitoring of construction related activities has to take
place as long as such activities are going on.

After finalising construction, a final monitoring report should be
prepared (which will include the "as built” map mentioned above), which
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will come to the conclusion whether all was done in a satisfactory way,
or whether some measures will still have to be taken.

o Some specific monitoring measures will have to continue well into the
operation phase (and it will have to be decided on a case to case basis for
how long this will be required):

Water quality: to be monitored as described throughout the
construction and impoundment phase and into operation at least
until such a time when the relevant authority will come to the
conclusion that a satisfactory new equilibrium has been reached.
It will have to include the monitoring of at least two parameters
(temperature and oxygen content) over the entire water column of
the reservoir (or, given the fact that it will be a very deep
reservoir, at least to a depth which will be sufficient for covering
thermal stratification and related phenomena.

Fish: what exactly to do will depend not in the least from the final
decision on how the reservoir will be operated. However, fish
population should be monitored continuously during the filling
phase of the reservoir and at least for a number of years after full
impoundment.

o Monitoring of issues related to operation, obviously, will have to be
carried out throughout the life span of the project; this concerns mainly
hydrology (including the real time web platform for public access) and
the microseismic network.
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9.1

9.2

COSTS OF ESMP IMPLEMENTATION

Contractor's EH&S Management

The obligations of the contractor(s) for implementing the part of the ESMP for which they
are responsible will have to be, as mentioned, in their proposals and cannot be specified
here. It will be important that the Tender Documents will clearly specify this. Some of the
main elements to be considered in cost estimates will be the following:

e Preparation of detailed Sub-management Plans for each relevant item; costs for
this might not be negligible especially if a contractor required external consulting
for this.

e Staffing of the EH&S unit on site.

e Required equipment of the EH&S Unit to enable it to carry out its tasks
(including office space and equipment, clerical support, computers, monitoring
devices for air, noise, water etc., laboratory costs, transportation, etc.).

e Specific equipment to be installed on site (drinking water treatment and
distribution, waste water treatment plants, waste storage and handling facilities
and material, oil spill fighting material, etc.).

Obviously, costs to be included in the contractor's proposal will also depend on what the
Project Owner decides to include in the tender (e.g.: pre-impoundment clearing).

Project Owner's ESMP Implementation

The budget prepared for the original project included a sum of 29.3 million USD for
"sanitary preparation of reservoir area”, and this amount (reduced for lower dam and
reservoir level alternatives) was included in the overall project costs (see Report on
Infrastructure Replacement and Resettlement Costs for Dam Alternatives). This amount
should be largely enough for covering environmental protection measures to be taken by
the project owner, i.e. all such activities which cannot be related to construction work
and which therefore are not under the obligation of the contractor(s).
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ANNEXES

For easy reference, there is one Annex for each main Chapter.

Where there is no entry in annex to a specific Chapter, this is noted with the observation
“no entry on this page”, however, the Annex as such is maintained.

Ha ocnoBnyto I'nmaBy npuxoaurcs oxHo IIpuiioxenue.

JlomoHUTEeNbHBIE TPUIIOKEHUS MPETyCMOTPEHBI clienuanbHO A (Gotorpaduu u
MPUJIAraeTcs CIUCOK JIUTEPATYPHI.

Tam, rae Her 3amucH B MPUIIOKEHUU K KOHKPETHOM TjiaBe, 3TO OTMEYAeTCsl OTMETKOM
""HeT 3aNMKMCH HA 3TOi cTpaHule'", 0JTHAKO, MPUJIOKEHUS KaK TAKOBOE COACPKUTCA.
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ANNEX 1 INTRODUCTION

No entry on this page

Her 3anucu Ha 3TOM cCTpaHuULe
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ANNEX 2 MAIN IMPACTS AND MITIGATION MEASURES

A21

Mitigation Measures Data Sheets

For some of the important measures identified and listed in Chapter 2, a Mitigation
Measure Data Sheet was prepared. These Data Sheets are provided on the following
pages. They contain, to somewhat more detail than is possible in the summary Tables
given in Chapter 2, information on

Type of impact, including indications of importance of this effect.
Specific measures to be taken.
Expected effects of the measures.

Responsibilities for detailed planning and implementing of measures, and
monitoring of effects; to this point also see general observations in Chapter 2.

Cost estimate: note that in many cases, measures are either parts of general good
practice (and therefore do not cause additional costs), are dependent on the final
design of the project (and therefore part of overall project costs), or are to be
defined by the contractor and included in his cost estimate. Therefore, for many
of these measures, it is not possible to provide specific costs.

It is strongly recommended that these Mitigation Measures Data Sheets will be included
in the tender documents, and that the Contractor will have to take these measures into
account as firm conditions for his contract. They can be used as a basis for developing
the specific Sub-ESMPs which are described, to some extent, in Chapter 3.
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Measure Occupational Health and Safety | No. ‘ 1

Impact Work accidents, occupational diseases (skin irritation, noise, etc.)

Phase

Mainly Construction Phase and Operation Phase

Project component

Construction of the Rogun HPP

Affected part of environment

Workers

Place

On site (construction site), off site (roads, quarries and dumping sites for excavation
material)

Description of impact

Accidents can occur for instance due to careless driving, bad maintenance of machinery,
careless handling of hazardous material on the construction site, etc.

Characteristics

Transient and permanent; high probability; high importance

Measures

e  Carrie out a risk assessment to identify activities and areas of high risk.

e  Develop a Health and Safety Manual, including all necessary procedures (e.qg.
working at height, near water, scaffolding, etc.)

e  Ensure a safety and emergency training for all employees.

e Ensure a qualified person responsible for all health issues and equipment for first
aid. First aid kits need to be available at the construction site for fast action if an
accident occurs.

e Accessible consultation sheets for review in case of contingency or emergency
situations. These should have phone numbers for police, fire-fighters, hospital,
personal supervisor or project leader.

e All workers have to use the relevant PPE (helmet, gloves, goggles, work boots,
masks, ear plugs, etc.)

¢  Workers handling hazardous material have to be trained and material safety data
sheet should be provided.

o All restricted plant facilities have to be labelled with caution signs, especially those
with potential risk for workers.

. All construction areas shall be marked and fenced to avoid accident from
unauthorised people.

e Fence off all areas like excavation pits, quarries etc. to prevent accidents
e  Machinery has to be equipped with warning alarms while reversing.
e  Machinery has to be maintained in good working order.

e  Driver has to follow road safety rules. Driving has to be done only in designated
areas.

. All workers, working near the water have to know how to swim.

¢ Lifesaving vests have to be available. Lifesaving rings have to be installed at the
work site near the water.

e  Evacuation plan for emergency cases (identification of and arrangement with referral
hospital; organisation of alarming system; ensuring availability of ambulance).

e  Prepare a scheme of the evacuation routes and where the fire extinguishers are
located within the plant and place them at on conspicuous places.

e  Provide sufficient portable water.

e  Assign during construction special areas for the food intake. The minimum distance
of such areas, as well as (temporary) housing and recreation areas, from work areas
(mechanical workshops etc.) should be 10 m.

e Toilets for workers, in the vicinity of working areas and at a rate of one toilet for
every 10 workers, should be installed, whereby a distance of at least 15 m to the
river has to be kept. The toilets need to be maintained and disinfected regularly,
waste water must be collected and treated before being resituated to the river

e  Workshops and camp site must have acceptable conditions of light, ventilation and
safety for workers.

e Label T&D Line poles indicating danger, high voltage
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Effects e  Reduction of accidents.

e  Health protection.

e Appropriate reaction in case an accident happens.

Responsibilities

Rogun HPP to include the clauses in the tender document; Contractor to comply with the
clauses in his tender.

Detailed plan

Detailed action plan on how to adhere to the clauses in the tender document and how to
guarantee the compliance with best practice has to be provided by the Contractor. This
action plan has to be approved by the EMP implementation unit.

Implementation

Starting when construction starts, ending by completion of construction and re-vegetation
works

Monitoring

Responsible person for health and safety has to monitor during whole construction period.
Health and Statistics have to be kept on site and reported to Rogun HPP on a monthly
basis. Statistics on non-compliance with PPE carried out. Any major accident has to be
reported immediately to Rogun HPP.

Cost estimate

Has to be included in the cost proposals of contractors.

Observations

Reporting

e  General measures taken, normal procedures: to be integrated in pre-defined periodic
(monthly, quarterly, annual) report; this also includes the cases of minor accidents
and "normal” diseases.

e Major accidents (especially fatal ones, accidents with severe injuries and/or involving
several persons and/or severe damage to the environment) as well as cases of
dangerous or highly contagious diseases (e.g. cholera) have to be reported
immediately. An accident protocol has to be established for each such accident.
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Measure Public Health | No. ‘ 2

Impact Communicable Diseases

Phase Before and during construction phase and operation phase

Project component Project site and vicinity

Affected part of environment | Permanent and temporary work force, local population

Place Construction site and vicinity

Description of impact Transmission of communicable diseases

Characteristics Transient, high probability, high importance

Measures e  During the first week of employment all workers should attend a work shop on

communicable diseases (TBC, HIV/AIDS and STDs). How to get infected, how to
recognise symptoms, what should be done and on the prevention measures.

e HIV/AIDS and STD: Dissemination of information. Voluntary counselling and testing.
Provision of condoms at work site.

e  Every worker has to have the necessary vaccinations (Hepatitis A and B; Yellow
Fever; Typhus; Tetanus etc.).

e  Overall good housekeeping: contributes to maintaining hygienic and safe conditions
on the construction site.

Do not create additional breeding places at the construction site for arthropods e.g.
unnecessary ponds, tires etc.

e A campaign on hygiene and sanitation must be maintained regularly to promote
healthy behaviours. Similarly, it is important to develop devices for household waste
collection, disposal and wastewater treatment and latrines maintenance

e Install Project Information Centre and prepare a Community Relation Plan and
inform the population about the Project.

e  Speed limits and a safety driving training should be implemented

e Improve infrastructure in the area directly affected by the project (maintenance of
access roads)

e  Control activities affecting waters and landscape.

Effects e  Minimisation of transmission of diseases
e Health protection for the local population and for the work force.

Responsibilities Rogun HPP to include the clauses in the tender document; Contractor to comply with the
clauses in his tender.

Detailed plan Detailed Plan related housekeeping, workers health, reduction of breeding places in the
construction area, etc. has to be provided by the Contractor

Implementation Before work commences and during construction

Monitoring Responsible person for health and safety should monitor during whole construction period.

Cost estimate Has to be included in the cost proposals of contractors

Observations Provision for Public Health as accompanying duty should be included in the ToR for

construction and maintenance works.

Reporting e Normal (monthly, quarterly, annual) reports

o Keep medical records on all cases, treatments, work days lost, etc.
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Measure Explosives Management | No. ‘ 3

Impact Work force

Phase Construction Phase

Project component

Construction of Rogun HPP

Affected part of environment

Work force

Place

On site (construction site), off site (roads, quarries)

Description of impact

Accidental explosion would harm the work force

Characteristics transient; low probability; high importance

Measures The Explosion Management Plan will outline the procedures for proper handling, transport
and storage of potential explosives. It will also specify equipment procurement and
training of construction personnel. The most important measures are shown below:

e  Take into account the procedures established by the responsible authorities of
Tajikistan and/or any international standards accepted by Tajikistan

e Do not use explosives in areas not authorized for this purpose.

e Use adequate and state of the art techniques for blasting, which do not exceed the
exposition time to the noise. Noise and vibration associated with the use of
explosives needs to be monitored. Max 136db

e  Explosive material should be stored in a state of the art storage (solid structure, fire
resistant material, ventilation for heat control, electrically grounded, clean and dry,
exclusively for explosives) it has to be labelled with the necessary warnings, and
needs to be closed and lockable.

e  The storage needs to have an area open surrounding of at least 10 m and no other
combustible material is allowed to be stored in a distance less than 20 meter.

. Detonators should be stored in a different storage or at least in a different
compartment of the storage.

e Blasting agents should be stored separate from explosives, safety fuses and
detonating cords.

e  Only persons authorised should be allowed to store, handle, use and transport
explosive material. The authorisation has to follow relevant legislation and the
certificate to be kept on site.

e  Fortransport of explosives use designated roads/tracks, designated closed
containers with insulation. Use separate containers for the detonators

¢ Do not allow people, workers and animals in a distance of less than 500 m.

e Inform local Population on blasting events.

¢ Implement suitable warning system (banners, mobiles, sirens etc.) Activate an
auditable alarm 15 minutes before blasting

Effects Safety

Responsibilities

Rogun HPP to include the clauses in the tender document; Contractor to comply with the
clauses in his tender.

Detailed plan

Detailed action plan on how to adhere to the clauses in the tender document and how to
guarantee the compliance with best practice has to be provided by the Contractor. This
action plan has to be approved by the EMP implementation unit.

Implementation

Before any blasting activities

Monitoring

Noise and Vibration Monitoring during blasting events.

Cost estimate

Has to be included in the cost proposals of contractors.

Observations
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Measure Traffic Management Plan | No. ‘ 4

Impact Air, work force, population

Phase

Construction Phase

Project component

Construction of Rogun HPP

Affected part of environment

Air, population, safety

Place

On site (construction site), off site (roads)

Description of impact

Air emissions, risk of accidents

Characteristics

Measures A Traffic Management plan will have to be developed, which has to be compulsory for all
contractors and subcontractors on roads within the project area as well as on all public
roads.

e Regular maintenance of the vehicles (brakes, wheels, lights, brakes and power lines,
etc.)

e  The driver has to adapt his driving style to type of charge and the weight of the
charge (braking distance increases with the weight), special caution has to be taken
in front of schools where children suddenly cross the street.

e Inthe villages animals and pedestrians have the right of way.

e  Procedures if an accident occurs (whom to call, which is the next hospital, etc.)
including reporting procedures.

e Itis forbidden to create new pathways apart from the designated roads/tracks

e Actions to be taken if the driver does not comply with the set guidelines.

e Adequate signing, warnings and controls have to be implemented like speed limits.

. Enforce maximum load restriction

¢ Implement a maintenance program for access roads carried out before rainy season
(cleaning gutters, improvement of the road if necessary, etc.)

e  Develop procedures for parking and on-site traffic movement

e No drugs during working time

e Use if feasible project buses to transport workers to the site.

Effects e reduce the risk of accidents and injuries to persons

e reduce air emissions (exhaust gas, dust)
. reduce lubricant and oil losses.

Responsibilities

Rogun HPP to include the clauses in the tender document; Contractor to comply with the
clauses in his tender.

Detailed plan

Detailed action plan on how to adhere to the clauses in the tender document and how to
guarantee the compliance with best practice has to be provided by the Contractor. This
action plan has to be approved by the EMP implementation unit.

Implementation

Starting when construction starts, ending by completion of construction and re-vegetation
works

Monitoring

Periodic check of vehicles and machines. Immediate removal of lorries and other vehicles
visibly emitting "black clouds".

Cost estimate

Has to be included in the cost proposals of contractors.

Observations

Reporting

¢ Normal (monthly, quarterly, annual) reports
e Immediate reporting of accidents (see measure No. 1).
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Measure Air pollution | No. ‘ 5

Impact Air pollution

Phase Construction Phase

Project component

Construction of Rogun HPP

Affected part of environment

Air quality

Place

On site (construction site), off site (roads and surroundings due to traffic)

Description of impact

Air pollution (mainly emission of nitrogen oxides (NOx) and particulate matter) will result
from all construction activities related to the project. The three main sources are (i)
emissions related to the construction activities, (ii) emissions resulting from transport of
material and personnel from/to the construction sites, and (vi) emissions of burrow areas,
quarries and dumping sites.

Characteristics Main air pollution will result from construction machinery and delivering of construction
material.

transient; high probability; low importance.

Measures The following air pollution control measures have to be included as clauses in the
tendering documents for all construction, demolition and construction works:

e Use only adequate and well maintained construction and transportation equipment
including diesel fuel of good quality. The reduction of particulate (soot) emitted by
diesel engines is by far the most efficient measure for keeping the air pollution low.

e Organize the sequence of construction activities in a way that the use of construction
equipment powered by diesel fuel is optimized and the duration of use is minimized.

e  Take appropriate measures for dust suppression; this includes among other good
housekeeping and water sprinkling especially on unpaved access roads.

e  Optimise storage on-site of materials that are known to be whirled up by wind.

e  Truck which transport construction material for longer distances (quarry to
construction site) should be covered.

e Do not exceed speed limits

. Do not burn waste

e Avoid burning of inopportune or hazardous combustible material.

e Instruct the workforce on the appropriate measures to minimize air pollutants and dust.

Effects e Up to 50% less dust produced compared to construction site without specific

precautions for dust suppression

e About 30% less emission of NOx and up to 95% less emission of soot compared to
heavy duty traffic and civil construction works. without enforcing of proper maintenance

Responsibilities

Rogun HPP to include the clauses in the tender document; Contractor to comply with the
clauses in his tender.

Detailed plan

Detailed action plan on how to adhere to the clauses in the tender document and how to
guarantee the compliance with the standards has to be provided by the Contractor. This
action plan has to be approved by the EMP implementation unit.

Implementation

Starting when transport for construction material starts, ending by completion of
construction and re-vegetation works

Monitoring

All organisational measures for dust minimizing and proper maintenance of the
construction machinery and the lorries should be monitored continuously by the EMP unit
and audited every trimester by POE

Cost estimate

Has to be included in the cost proposals of contractors. Based on experience of similar
construction sites, the financial proposals for construction and demolition works including
the mentioned measures for minimizing air pollution are about 1 to 2% higher than without
a commitment to meet these measures.

Observations

Provisions for air pollution control should be included in the tender documents for all
construction, demolition and maintenance works.
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Measure Noise and Vibration | No. ‘ 6
Impact Noise

Phase Construction Phase

Project component

Construction site and transport

Affected part of environment

Noise

Place

On site (construction site), off site (roads and surrounding due to traffic)

Description of impact

The significant impact of the project on the noise environment will be limited in time to the
construction and transportation activities. The three main sources are (i) noise related to
the construction activities for the HPP (vehicles, machines), (ii) heavy duty traffic noise
along roads crossing inhabited areas, generated by transport of material from/to the
construction sites, and (iii) blasting.

Characteristics (i): no major negative impact on noise sensitive areas is expected because of the distance
between construction site and noise sensitive areas (about 500 m to the next villages,
once the resettlement of villages in the risk zone will have been finalised).

(ii): currently there is not enough information on daily transports to the construction area, it

is known from previous projects, noise generated by road transport for construction

activities of that scale and type remain well within the acceptable limits.

(iii): potentially harmful effects on workers exposed to high noise levels in their work place

(crushing plant, generators,...).

Measures The following noise control measures have to be included as clauses in the tendering
documents for all construction works:

e  Use only well maintained construction and transportation equipment including state-
of-the-art built in systems to reduce the noise.

e  Workers exposed to excessive noise have to wear PPE (ear protectors).

e  Separate installation areas, for example mechanical workshops etc., from areas that
are used by people for temporary housing and recreation.

e  The quarry must be located in a sufficient distance to any populated area.

¢ Avoid any noise-intensive works such as piling, demolition, metalworking and blasting
(in quarries) etc. during night time.

e Avoid transporting of material (rock, concrete, steel, machinery) during night time.

e Use adequate and state of the art techniques for blasting, which do not exceed the
exposition time to the noise. Noise and vibration associated with the use of
explosives needs to be monitored. Max 136db

e  Restrict access during blasting events.

e Instruct the workforce to avoid unnecessary noise.

Effects Maintaining the noise standards set by international organisations such as WHO.

Responsibilities

Rogun HPP to include the clauses in the tender document; Contractor to comply with the
clauses in his tender.

Detailed plan

Detailed action plan on how to adhere to the clauses in the tender document and how to
guarantee the compliance with the standards has to be provided by the Contractor. This
action plan has to be approved by the EMP implementation unit.

Implementation

Starting when transport for construction material starts, ending by completion of
construction and clean-up/re-vegetation works

Monitoring

All organisational measures for noise preventing and proper maintenance of the
construction machinery and the lorries should be monitored continuously by the EMP unit
and audited by POE.

Cost estimate

Has to be included in the cost proposals of contractors. Based on experience of similar
construction sites, the financial proposals for construction and demolition works including
the mentioned measures for noise protection are less than1% higher than without a
commitment to meet these measures

Observations

Provisions for noise control should be included in the tender document for all construction
and maintenance works.
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Measure Waste Management ‘ No. ‘ 7
Impact Waste

Phase Construction Phase and Operation Phase

Project component

Construction, operation and maintenance of Rogun HPP.

Affected part of environment

Environment

Place

On site (construction site)

Description of impact

Domestic waste

Solid waste

Liquid waste

Hazardous waste

Characteristics

Domestic waste will occur mainly during construction.

Solid waste occurs mainly during construction and demolition of old structures of Rogun
HPP.

There will be liquid waste from the maintenance of all lorries and construction machinery.

Hazardous wastes can occur during construction time for the maintenance of the
Machinery

Transient and permanent; high probability; high importance

Measures

The following mandatory waste handling procedures have to be included as clauses in the
tendering documents for all construction and operation works for the HPP:

Install garbage cans for temporary waste disposal of domestic waste. Those have to
be collected and disposed according to the regulation of solid waste management
and approved by the local authorities.

No waste shall be disposed of or buried on the site. lllegal dumping, either at the
construction camp, along the roads or in the surrounding areas, or into the river shall
not be allowed.

The different types of solid waste have to be separated and disposed of separately
according to the environmental guidelines and best practise.

Solid waste generated during construction and at campsites will be properly treated
and safely disposed of only in demarcated waste disposal sites. In general waste
should be reduced, re-used, recycled and the disposal should be controlled.

Hazardous waste (oil, chemicals, etc.) has to be stored in a designated closed tank
and/or area. Until it will be delivered to companies specialised on the proper disposal
or recycling of those hazardous wastes.

Containers have to be available at the workshops for the disposal of used filters,
gaskets and other spare parts.

The maintenance of machinery and lorries have to be done in workshops, liquids and
including the cleaning water to be collected in tanks and transported to the waste
water treatment plant.

QOil contaminated water to be treated with an oil skimmer.

A full clean-up of the site has to be carried out after construction. All wastes
accumulated during construction and all demolishment wastes from temporary
structures have to be disposed properly.

A continuous monitoring of the proper waste handling by the contractor and by the
Owner is indispensable to ensure that problems are identified and addressed early

Instruct workforce on appropriate measures to minimize waste and raise the
awareness of the workforce.

Implement a waste management for the population upstream of the dam so that the
mixture of plastic and tree branches will not block the racks of the HPP

Effects

Appropriate waste handling measures result in minimisation of contamination of the
environment and in improved health protection
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Responsibilities

Rogun HPP to include the clauses in the tender document; Contractor to comply with the
clauses in his tender.

Detailed plan

Detailed plan on how to adhere to the clauses in the tender document and how to
implement the different waste handling procedures on site has to be provided by the
Contractor. This plan has to be approved by the EMP implementation unit.

Implementation

Starting with preparation of construction sites, lasting for construction and operation phase

Monitoring

A continuous monitoring of proper waste handling by the EMP implementation unit is
indispensable to ensure that problems are identified and addressed early, thus minimising
the risk of unnecessary waste producing and uncontrolled waste disposal. Periodic
independent auditing by POE during construction as well of operation of the HPP required

Cost estimate

Has to be included in the cost proposals of contractors. Based on experience of
construction sites of similar size, the mentioned waste handling procedures mainly consist
of good working practice and therefore do not require additional costs. Exemplary waste
handling practices on construction sites normally have the opposite effect: they reduce the
amount of waste and save on costs.

Observations

Stringent Provision for waste management should be included in the tender documents for
all for construction works.

Most of the measures are part of normal good housekeeping procedures for a construction
site.
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Measure Waste Water Management | No. ‘ 8
Impact Pollution of surface waters

Phase

Construction Phase, Operation Phase, Maintenance works

Project component

Rogun HPP construction site

Affected part of environment

Water Quality

Place

Vicinity of construction site

Description of impact

The potential environmental implications of construction activities on surface water quality
include:

e  Effects on general water quality through construction activities such as painting,
grouting, concreting, drilling, use of lubricants and grease etc.; and

o  Effects on general water quality though instream activities such as placement of rock,
piling, dredging and reclamation.

During operation the main sources to have an adverse effect on surface water quality are:

. The release of waste into the waters near the construction area. Concrete
contaminated waters, washing waters of equipment, used lubricants, sewage waste,
litter and waste materials;

e Discharge of poorly treated waste water from fuel pumping and storage activities.

Characteristics

With the exception of bacterial contamination stemming mainly from human waste the
water quality of the Vahksh river is actually rated 'good' according to international
standards.

Construction of the HPP will temporarily and locally deteriorate the water quality as a part
of the works will have to take place in the water environment. If the mitigation measures to
prevent/minimize the input of sediment load, concrete runoff, oily and otherwise harmful
liquids into the surface water are enforced, the construction will only have a minor adverse

impact.

Measures

The following mandatory water pollution control measures have to be included as clauses
in the tendering documents for all construction, demolition and construction works:

e All necessary steps have to be taken to ensure that oil is not released into the river or
allowed to seep into the ground.

. Storage of fuel and lubricants away from the river, in designated areas, tight
containers placed on sealed surfaces.

. Storage areas shall be designed such that they will contain 110 % of the
largest container/ vessel stored in the storage area and waterproof, to isolate
them from near-by drains; have available on site equipment and materials to
execute clean-up (sufficient absorbent).

° Good maintenance of vehicles and machines to prevent oil losses.

. No cleaning or maintenance of vehicles or machines in close proximity to the
river. This must be done on specially prepared places (workshops) equipped
with oil skimmers.

. the use of biodegradable oils

. the provision of waste oil reception facilities (or oil banks).
e Unnecessary dangerous chemicals and/or toxic substances are forbidden to use.

e  Where water quality endangering liquids are handled for any purpose, the methods
employed have to meet accepted standards for health, safety and the environment.
Adequate training for appropriate site personnel is imperative, both during
construction and operation.

e  For in-stream works, using isolation techniques such as berming or diversion during
construction to limit the exposure of disturbed sediments to moving water.

e Restricting the duration and timing of in-stream activities to dry season, and avoiding
periods critical to biological cycles of valued flora and fauna (e.g., migration,
spawning, etc.).
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e Do notinstall a deposit even for uncontaminated gravel from the quarry near any
body of surface water

e  All the water draining down from the quarry needs to be lead to sedimentation and
neutralisation ponds and has to be treated before releasing it to the river.

o All the waters from the batching plants, the concrete mixer washing facilities and the
crusher plants needs to be collected and treated before releasing to the environment.

e Blasting material has to be disposed in an adequate distance to the river. The
contaminated water should be collected and treated before release into the river.
Nitrite ions (NO2) as a result of blasting are highly toxic to fish fauna even in rather
low concentration.

e  Sewage effluent is not allowed to be discharged into surface waters without
treatment, again due to the effects on the natural and human environment, meaning
that suitable facilities have to be provided for the reception of all sewage waste
resulting from the construction site. In addition, disposal of strong cleaning agents,
cooking oils and general litter/waste to proper reception facilities has to be
implemented

e  Waste water from the camp site must be collected in portable latrines or septic tanks
and has to be treated before releasing into a river.

Effects

The water pollution control measures during construction and operation will considerably
reduce the discharge of water deteriorating substances and thus improving quality of the
surface waters

Responsibilities

Rogun HPP to include the clauses in the tender document; Contractor to comply with the
clauses in his tender.

Detailed plan

Detailed plan on how to adhere to the clauses in the tender document and how to
implement the different water pollution control measures on site has to be provided by the
Contractor. This plan has to be approved by the EMP implementation unit.

Implementation

Starting with preparation of construction sites, lasting for construction and operation phase

Monitoring

Water quality needs to be monitored at each location where used water (treated water)
enters into natural surface water e.g. after sedimentation and neutralisation ponds before
entering into the river. An online monitoring or a daily sampling is recommended with a
reduced set of parameters (pH, TSS, temperature, conductivity, dissolved oxygen) to be
able to detect any spills or leakages fast and to react adequately.

A continuous regimen of maintenance and technical monitoring of processes by the EMP
unit is indispensable to ensure that problems are identified early on, thus minimising the
risk of oil accidentally entering the surface waters or ground. Periodic independent
auditing by POE during construction as well of operation of the HPP required

Cost estimate

Costs for waste water collection and treatment (inclusive of suitable container held
WWTPSs) have to be included in the Contractor's proposal.

Observations

none
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Measure Erosion prevention | No. ‘ 9

Impact Soil erosion

Phase Construction Phase

Project component

Rogun HPP construction site

Affected part of environment

soil

Place

On site (construction site), off site (roads, quarries and dumping sites for excavation
material)

Description of impact

Soil erosion will result from all construction activities related to the project especially there
where the vegetation cover is removed.

Characteristics Main soil erosion will result from transport, burrow areas, dumping sites and the
construction site itself.
transient; high probability; low importance
Measures Good engineering practices will help controlling soil erosion both at construction sites and
in peripheral areas, particularly in borrow and dumping areas and along access roads.
The following erosion control measures have to be included as clauses in the tendering
documents for all construction works:
e  The Contractor needs to identify sensitive areas, so that these can be avoided if
possible,
e if not possible state of the art techniques needs to be used to reduce erosion were
possible:
e Install sediment traps
e Drainage channels where necessary
e Prevent steep slopes, define optimum height of work evaluating the instability
of the rock, soil etc.
e Slope properly, stabilise, compact and strengthen steep slopes
e Adequate selection of road tracks, taking into account the landscape, technical
environmental and social aspects
e Construct drainage ditches at roads if there are passing through mountainous
area If the slope is more that 16 % they have to be paved
e install culverts with enough capacity for strong rains, drainage pipes and
channels have to be of an adequate size and should be equipped with screens
at entrance and exit points to reduce the risk of clogging
¢ Re-vegetation as soon as possible
e Areas sensible to erosion should be monitored
Effects The erosion prevention control measures during construction and operation will

considerably reduce the soil erosion and therefore also the suspended solids in the river
and thus improving quality of the habitats and water quality

Responsibilities

Rogun HPP to include the clauses in the tender document; Contractor to comply with the
clauses in his tender.

Detailed plan

Detailed action plan on how to adhere to the clauses in the tender document and how to
guarantee the compliance with best practice has to be provided by the Contractor. This
action plan has to be approved by the EMP implementation unit.

Implementation

Starting when construction starts, ending by completion of construction and re-vegetation
works

Monitoring

Steep slopes, excavation material disposal areas and especially the parts of the river
banks where the vegetation has been cleared have to be monitored periodically.

Cost estimate

Has to be included in the cost proposals of contractors.

Observations

Re-vegetation has to start as soon as possible with native species.
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Measure Hazardous Material Management | No. ‘ 10

Impact Soil contamination, water contamination

Phase

Construction Phase

Project component

Construction and operation of Rogun HPP

Affected part of environment

Soil, water, work force

Place

On site (construction site), off site (roads, quarries and dumping sites for excavation
material)

Description of impact

contaminate the soil and water, risk for occupational health

Characteristics

Spillages and/or leakages can occur during the construction and operation due to
improper maintenance of equipment, storage tanks of oil or any other toxic substances.

Toxic or flammable gases
Flammable liquids

Flammable solids

Oxidizing substances

Toxic and infectious substances
Corrosive substances

Miscellaneous dangerous materials.

transient; high probability; low importance

Measures

Hazardous materials (oil, chemicals, etc.) have to be stored in a designated closed
tank, storage and/or area.

Prohibition of dumping of any contaminating material product into the environment is
prohibited (including oil, waste oils).

Storage and routine handling of fuels, lubricants, and other contaminating
substances in workshops with sealed floor and equipped with a drainage system
with oil skimmer.

Storage areas shall be designed such that they will contain 110% of the largest
container/vessel stored in the storage area; suitable clean-up equipment and
material needs to be on site.

Supply agreement will include responsibility for supplier to take waste oil.

The Contractor will verify each supply/disposal subcontractor(s) has adequate
arrangements or facilities for proper disposal, treatment or recycling of these wastes.

Each storage container should be marked visible with the necessary precaution
signs and the Material Safety Data Sheet needs to be readily accessible to the
workers.

Hazardous wastes have to be stored in a designated closed tank, storage and/or
area (do not mix anything). Until it will be delivered to companies specialized on the
proper disposal or recycling of those hazardous wastes.

All employees working with Hazmats should be provided with suitable personal
protection equipment (footwear, masks, protective clothing and goggles in
appropriate areas), emergency eyewash and shower stations, ventilation systems,
sanitary facilities, pre-employment and scheduled periodic medical examinations.

All employees working with Hazmats should be trained in hazard identification, safe
operating procedures, appropriate materials handling procedures, safe work
practices, basic emergency procedures, and (if applicable) special hazards unique to
their jobs.

A continuous monitoring of the proper hazardous material handling by the contractor
and by the Owner is indispensable to ensure that problems are identified and
addressed early.

Transportation procedures should be prepared to be consistent with internationally
accepted standards and should cover, at a minimum the following: (i) ensuring that
the nature, integrity and protection provided by packaging and containers used for
transport are appropriate for the kind and quantity of hazardous material involved,; (ii)
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ensuring adequate transport vehicle specifications; (iii) routes used; (iv) loading and
unloading procedures; (v) informing employees involved in the transportation and
training them as appropriate to handle normal operations and emergencies; (vi)
using labelling and placarding (external signs in transport vehicles) as required; and
(vii) providing the necessary means for emergency response; and (viii) compliance
audit procedures.

Responsibilities

Rogun HPP to include the clauses in the tender document; Contractor to comply with the
clauses in his tender.

Detailed plan

Detailed action plan on how to adhere to the clauses in the tender document and how to
guarantee the compliance with best practice has to be provided by the Contractor. This
action plan has to be approved by the EMP implementation unit.

Implementation

Starting when construction starts, ending by completion of construction and re-vegetation
works

Monitoring

Monitoring records must be made available to employees handling Hazmats and Rogun
HPP; records should be kept for Lenders review and reports on Hazmat management.

Cost estimate

Has to be included in the cost proposals of contractors.

Observations
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Measure Equipment Maintenance Management | No. ‘ 11
Impact Soil contamination, water contamination, occupational health and public health

Phase

Construction Phase

Project component

Construction of Rogun HPP

Affected part of environment

Soil, water, population

Place

On site (construction site), off site (roads, quarries and dumping sites for excavation
material)

Characteristics

Improper maintenance of equipment leads to spillages, unnecessary high air emissions,
and unsafe working conditions.

transient; high probability; high importance

Measures

The Equipment Maintenance Management Plan needs to contain:

e the processes for the maintenance of the different construction equipment, with
respect to the manual of each equipment or vehicle, used on-site and off-site,

e maintenance protocols should be developed for the different equipment, machine
and vehicle types,

e the periodicity in which the maintenance inspections needs to be carried out for the
different equipment, machines and vehicles types needs to be determined.

e  procedures will have to be set up to take not maintained equipment and or unsafe
equipment out of operation until it has been repaired and is in compliance with the
safety standards.

All maintenance protocols needs to be kept on the construction site and a copy should be
carried within the vehicle and need to be shown if they are inspected.

Effects

Safe construction work and transportation reduction of air emissions, noise,
contamination of soil and water

Responsibilities

Rogun HPP to include the clauses in the tender document; Contractor to comply with the
clauses in his tender.

Detailed plan

Detailed action plan on how to adhere to the clauses in the tender document and how to
guarantee the compliance with best practice has to be provided by the Contractor. This
action plan has to be approved by the EMP implementation unit.

Implementation

Starting when construction starts, ending by completion of construction and re-vegetation
works

Monitoring

Periodical monitoring time frequency depends on the construction machinery itself, should
be in the manual of each equipment

Cost estimate

Has to be included in the cost proposals of contractors.
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Measure Pollutant Spill Contingency Plan | No. ‘ 12

Impact Soil contamination, water contamination

Phase

Construction Phase

Project component

Construction of Rogun HPP

Affected part of environment

Soil, water

Place

On site (construction site), off site (roads, quarries and dumping sites for excavation
material)

Description of impact

Accidental spillages or leakages will contaminate the soil, ground and surface water

Characteristics Spillages and/or leakages can occur during the construction and operation due to
improper maintenance of equipment, storage tanks of oil or any other toxic substances.
transient; high probability; low importance

Measures The Contractor’s Pollutant Spill Contingency Plan will outline the procedures for proper
handling of potential pollutants and procedures to be carried out in the event of a pollutant
spill. It will also specify equipment procurement and training of construction personnel.
The most important pollution mitigation measures are shown below:

e  The Contractor needs to identify sensitive areas, so that these can be avoided if
possible.

e  Prohibition of dumping of any contaminating material product into the environment is
prohibited (including oil, waste oils).

e  Storage and routine handling of fuels, lubricants, and other contaminating
substances in workshops with sealed floor and equipped with a drainage system
with oil skimmer.

e  Storage areas shall be designed such that they will contain 110% of the largest
container/vessel stored in the storage area.

e  Suitable clean-up equipment and material needs to be on site,

e  All wastes recovered during clean-up operations to be collected and stored for
subsequent disposal.

e  Supply agreement will include responsibility for supplier to take waste oil.

e  The Contractor will verify each supply/disposal subcontractor(s) has adequate
arrangements or facilities for proper disposal, treatment or recycling of these wastes.

e  Personnel will be educated on proper use and disposal of hazardous materials.

Effects Unexpected spills and leakages will be treated properly and fast, the contamination of soil

will be locally and due to clean-up mechanisms not spread into the surrounding or drained
into the water and/or groundwater.

Responsibilities

Rogun HPP to include the clauses in the tender document; Contractor to comply with the
clauses in his tender.

Detailed plan

Detailed action plan on how to adhere to the clauses in the tender document and how to
guarantee the compliance with best practice has to be provided by the Contractor. This
action plan has to be approved by the EMP implementation unit.

Implementation

Starting when construction starts, ending by completion of construction

Monitoring

e Regular visual control of fuel containers etc.
e  Water quality monitoring including detection of oil.

Cost estimate

Has to be included in the cost proposals of contractors.

Reporting

¢ Normal (monthly, quarterly, annual) reports

e Exceptional events (e.g. major oil spills) have to be reported immediately (event,
measures taken, impacts, follow-up).
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ANNEX 3 ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN

A3.1 Sample Environmental Contract Clauses

The following clauses are formulas proposed by the World Bank. If they are applied,
they might have to be adapted to the specific conditions presented by the Project in
question.

The following text was taken over from a World Bank document (WB 2008). Only
slight modifications to the original were made in order to adapt it to the present Project.
Note that all relevant measures addressed here are also addressed in the Mitigation
Measure Data Sheets provided in Annex 2.

DRAFT ENVIRONMENTAL CONTRACT CLAUSES

Environmental Management, Safety and Security

1. Before the order to commence civil works, the contractor is required to implement the
Environmental Management Plan (EMP) as specified in the Environmental Impact Assessment (EIA)
prepared for the particular works. The Plan spells out how the contractor should achieve
environmental targets and objectives specified in the EMP and agreed upon by the Parties. The plan
shall include all steps to be taken by the Contractor to protect the environment in accordance with the
relevant national legislation for environmental protection. Where the EMP does not exist, the clauses
contained herein shall form the basis of a rehabilitation plan.

2. Notwithstanding the contractors’ obligation under the above clause, the Contractor shall implement
all measures necessary to keep all sites at acceptable standards and abide by environmental
performance indicators specified under the EMP to measure progress towards achieving objectives
during execution or upon completion of civil works. These measures shall include, but are not limited
to the following:

a. Minimize the effect of dust on the surrounding environment resulting from quarries, earth
mixing sites, asphalt and concrete mixing sites, vibrating equipment, temporary or
permanent access roads, along transport routes, etc. to ensure safety, health and the
protection of workers and communities living downwind of dust producing activities.

b. Ensure that noise levels emanating from machinery, vehicles and noisy construction
activities are kept at a minimum for the safety, health and protection of workers within the
vicinity of high noise levels and communities near rock - blasting areas.

c. Ensure that existing water flow regimes in rivers, streams and other natural or irrigation
channels - if any - are maintained and/or re-established where they are disrupted due to
civil works being carried out.

d. Prevent bitumen, oils, lubricants and waste water used / produced during the execution of
works from entering into coastal or other natural water bodies.

e. Ensure that stagnant water in uncovered borrow pits is treated in the best way to avoid
creating possible breeding grounds for mosquitoes.

f. Prevent and minimize the impacts of quarrying, earth borrowing, piling and building of
temporary construction camps and access roads on the bio-physical environment including
protected areas and arable lands; local communities and their settlements. In as much as
possible restore/rehabilitate all sites to acceptable standards.
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g. Discourage construction workers from engaging in the exploitation of natural resources,
mainly fishing, or any other activity that might have a negative impact on the social and
economic welfare of the local communities. Especially prevent the use of explosives for
fishing activities.

h. Ensure that garbage, sanitation and drinking water facilities are provided in construction
workers camps.

i. Ensure that in as much as possible, local materials are utilized to avoid importation of
foreign material and long distance transportation.

J. Ensure public safety and meet traffic safety requirements for the operation of work to avoid
accidents.

3. The contractor shall indicate the period within which he shall maintain status on site after
completion of civil works to ensure significant perturbations arising from such works have been taken
into account.

4. The contractor shall adhere to the proposed activity implementation schedule and the monitoring
plan / strategy to ensure effective feedback of monitoring information to both project management
(PIU) and the environmental protection authority (EPA), so that impact management can be
implemented properly, and if necessary, adapt to changing and unforeseen conditions.

5 The environmental specialists of the contractor, together with the environmental specialist of PIU
and with EPA, and the PoE, as the case may be, shall inspect significant sites where civil works have
been carried out and proposed mitigation measures implemented and shall give certification regarding
the adequacy or inadequacy of rehabilitation measures carried out on the bio-physical environment
resulting from implementation of civil works.

6. If the Contractor fails to implement the approved EMP and fails to do so in spite of notification by
PIU, this latter shall seek legal redress through EPA and appropriate penalties shall be instituted in
accordance with the provisions of the relevant environmental legislation.

Worksite/Camp Site Waste Management

e All vessels (drums, containers, bags, etc.) containing oil/fuel/surfacing materials and other
hazardous chemicals must be bunded in order to contain spillage. All waste containers, litter and
any other waste generated during the construction shall be collected and disposed of at designated
disposal sites in line with municipal regulations.

e All drainage and effluent from storage areas, workshops and camp sites shall be captured and
treated before being discharged into the drainage system.

e Used oil from maintenance shall be collected and disposed of appropriately at designated sites or
be re-used or sold for re-use locally.

e Entry of runoff to the site shall be restricted by constructing diversion channels or holding
structures such as banks, drains, dams, etc. to reduce the potential of soil erosion and water
pollution.

e Construction waste shall not be left in stockpiles along the road. Waste and other excess material
shall be used for rehabilitating borrow areas and landscaping around the road.

o If other spoil disposal sites are necessary, they shall be located in areas of low land use value and
where they will not result in material being easily washed into drainage channels. Whenever
possible, spoiled materials should be placed in low-lying areas and should be compacted and
planted with species indigenous to the locality.



OSHPC “Barki Tojik” / OAXK «Bapku Touunk» POYRY ENERGY LTD.

Rogun HPP ESIA / O3CB POI'YHCKOM rac Date 2014-06-17
ESIA Report (Draft) Vol. lll: Preliminary Environmental and Social Management Plan Page 106
A3.2 Sample Waste Management Plan

On the following pages, a sample waste management plan is provided as an example on
how such a plan (which is one of a number of Sub-ESMPs to be developed) could be
structured.

When reading this plan it has to be considered that it was originally not developed
specifically for Rogun HPP, but for a different project. Some adaptations were made
(e.g. the mentioning of Rogun HPP, or reference to Tajik legislation). Still, while much
of it could be taken over, obviously some project specific adaptations will still have to
be made in any case.
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SAMPLE WASTE MANAGEMENT PLAN FOR XXX PROJECT
1. DEFINITIONS AND ABBREVIATIONS

The principal terms and abbreviations used in the present document are reported below:

El Environmental Inspector
EMMP Environmental Mitigation Monitoring Plan
EO Environmental Officer
HPP Hydro Power Project
HSE Health Safety and Environmental
PSCS Pollutant Spill Contingency Plan
WMP Waste Management Plan
2. PURPOSE AND SCOPE
2.1 PURPOSE

The Waste Management Plan (WMP) describes how waste associated with site works in the
framework of the Rogun HPP will be managed by the Contractor. The purpose of the WMP is to:
Identify the different types of waste in accordance with Tajik regulations;
Define waste segregation criteria;
Provide the baseline document to obtain any waste permits;
Establish the general criteria to avoid or to effectively minimize, manage, monitor any
possible form of environmental damage or pollution during works;
Define recording, monitoring and waste tracking procedures;

o Define responsibility for waste management handling including safe disposal.

o Facilitate compliance with applicable requirements (Tajik legislation, applicable international

standards, and other requirements).

The Contractor will promote and enforce waste minimization activities. Waste minimisation can be
accomplished through a hierarchical application of practices, including:

e Pre-planning
Reduction
Reuse
Recycling
Recovery
Treatment

e Responsible disposal.
During the construction period, The Contractor will be responsible for collection, storage, treatment,
transport and disposal of all types of waste generated by its activities.
For the purposes of this plan, waste has to be defined to be included into different waste typologies.
The Contractor will provide all necessary planning, materials, equipments, tools and training required
to ensure appropriate project waste management related to Rogun HPP activities. The Contractors
employees and subcontractors personnel will be properly trained.
The waste associated with pollutant spill response activities (e.g. contaminated soil, absorbents etc.)
will be managed as hazardous waste in accordance with the WMP. The “Hazardous Material
Management Plan” and the “Pollutant Spill Response Plan” will provide procedures and guidance for



OSHPC “Barki Tojik” / OAXK «Bapku Toumnk» POYRY ENERGY LTD.
Rogun HPP ESIA / O3CB POIN'YHCKOU I'SC Date 2014-06-17
ESIA Report (Draft) Vol. lll: Preliminary Environmental and Social Management Plan Page 108

managing hazardous substances (e.g., gasoline, diesel, oil, grease, chemicals) to prevent releases to
the environment.

2.2 SCOPE

This WMP is applicable across the Contractor’s entire direct and indirect activities (i.e.
subcontractors) at Rogun HPP main site and accommodation camp construction sites.

3. REFERENCES AND OTHER RELEVANT DOCUMENTS

Include references used e.g.
e The Tajik Legislation Concerning Waste
e IFC General EHS Guidelines: Environmental, Wastewater and Ambient Water Quality, April,
2007
e IFC General EHS Guidelines: Environmental, Waste Management, April, 2007
e ESIA Report, ESMP Report.

4. RESPONSIBILITIES

The Project Environmental Manager (PEM), is ultimately responsible for the implementation of this
WMP.

While the PEM shall have overall responsibility for the implementation of this plan, all supervisors,
including subcontractor supervisors, will be made aware of, and sensitized to this plan. Formal
reporting mechanisms between supervisors shall include reporting on the implementation of the
requirements enumerated in this plan.

5. LEGAL AND OTHER REQUIREMENTS

The reference sources which need to been used to identify the legal and other associated requirements
relating to the waste management at the Contractors site are the Tajik legislation e.g. Law “On
Production and Consumption Waste” and relevant international standards (e.g. [FC). (A full list of
applicable regulations Tajik and IFC requirements should be included here).

6. WASTE MANAGEMENT PROCEDURE
6.1 WASTE MANAGEMENT APPROACH

Due to the sensitivity of terrestrial and fluvial areas affected by Rogun HPP activities, site works will
be carried out with the utmost care to environmental issues by means of suitable arrangements to
ensure that any potential sources of pollution have been identified, evaluated and monitored
accordingly.
Waste management incorporates handling, storage, collection and disposal of waste in designated
sites.
Waste handling, storage, transportation and disposal procedures should prevent the occurrence of the
following hazards as the minimum safety level:

e Contamination of surface water and groundwater
Emission of airborne pollutants
Nuisance created by noise, dust and odour
Health hazards created by breeding vector
Injuries to workers and public health & safety and
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e Hazards to fish and wildlife.

The Contractor will obtain as soon as possible any waste approvals or contractual agreements
required to meet applicable requirements in compliance with this WMP.

Procedures for proper management of hazardous substances and fuel products (e.g., gasoline, diesel,
oil, grease) to prevent releases to the environment are addressed in the “Hazardous Material
Management Plan” and in the “Pollutant Spill Response Plan”.

6.2 WASTE MINIMISATION

The Contractor will promote and enforce waste minimization activities. Waste minimisation approach
aims at:
e Identifying opportunities to prevent and minimise waste generation from construction
activities;
e Identifying and eliminating hazards to human health and the environment;
e Minimising exposure to potential liabilities at acceptable cost.
e Waste minimisation is generally accomplished through the "4Rs" - reduce, reuse, recycle and
recover. Optimisation efforts will be supported through:
e Promoting low waste-generating processes and operating, maintenance and housekeeping
practices
e Purchasing of materials in returnable containers or in bulk
e Selecting of hazardous chemicals based on ecological information in order to prevent
pollution.

6.3 PROJECT WASTE IDENTIFICATION AND CLASSIFICATION

As it is stated in the Contractor’s Social and Environmental Management Plan, national laws and
regulations are at the top of the hierarchy of HSE requirements. Therefore, waste classification will
be mainly based on Tajik legislation e.g. Law “On Production and Consumption Waste” and relevant
international standards (e.g. IFC) apply.

6.3.1 HAZARDOUS WASTE

Hazardous wastes are classified as those wastes which by virtue of their concentration of constituents
and characteristics pose a hazard to human health and/or the environment if improperly managed. In
addition, any waste having the characteristics (such as oxidizing, flammable, corrosive, toxic, etc.)
must be considered as “hazardous”.

The most common hazardous wastes during the Contractors project activities are:

e Paints (Paint/thinners/coatings);

e Batteries wet & dry (Spent cells used in machineries);

e Chemicals (Process, utilities chemicals - expired, used, unused);

e Waste oils, lubricants (Process and maintenance spent oils from machinery & equipment);

e Medical waste (Dressings, hand gloves, sharps and syringes generated from sick bay, blood).
6.3.2 NON-HAZARDOUS WASTE

Non-hazardous waste will include mainly food waste and metal scraps. In general, non-hazardous
waste can be classified as follows:
e Domestic Waste
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¢ Kitchen/canteen (Food/vegetable scraps);

e Cooking oil (Kitchen oil);

e Office trash (Paper, containers, plastic, food, scraps, cartons/cardboard, aluminium cans, etc.)
excluding toners.

e Industrial Waste: non-hazardous solid waste generated by manufacturing or industrial
processes. They can include but are not limited to: uncontaminated metal scrap,
uncontaminated empty metal and plastic drums, electric cable and copper (off-cuts from
constructions activities), electrical/electronic components, wood, sludge resulting from
processes or treatment operations, tank deposit, ash from incineration, etc.

e Inert Waste: inert waste is neither bio-degradable nor chemically active in the natural
environment, such as construction and demolition waste, excavation material, top soil (surface
valuable topsoil to be salvaged for reuse).

6.4 HANDLING PROCEDURES

Wastes will be managed in order to reduce their potential to pose a hazard to human and
environmental health, and to reduce operating costs and potential future liabilities.
At site, the following issues will be addressed:
e Pollution prevention — elimination, change or reduction of operating practices which result in
wastes;
e Source reduction — generation of less waste through more efficient processes;
e Re-use — the use of materials or products that are reusable in their original form;
e Recycling/recovery — the conversion of waste into usable materials, or the extraction of
energy or materials from wastes;
e Treatment — the destruction, detoxification and/or neutralization of residues.
e Disposal in an environmental suitable manner

The amount of waste generated will be minimised and the application of reuse and recycling will be
maximised whenever reasonably practicable, using appropriate technology, designs and waste
management approaches.

6.4.1 WASTE SEGREGATION

All waste will be segregated into clearly marked containers. Each container/skip shall bear prominent
labelling, which clearly indicates the container/skip use. An example is shown in the table below.

Table 1 Waste Segregation

Waste | Waste classification Skip contents
skip
A Hazardous waste - generic All oil/chemicals/paints contaminated materials

including paint tins, oily rags, empty chemical
containers, oil spill granules, etc.

B Hazardous waste - medical Medical

C Non-hazardous — Plastic Non-biodegradable - Municipal and industrial
D Non-hazardous — Metal Non-biodegradable - Municipal and industrial
E Non-hazardous - Organic waste | Biodegradable - Waste food, paper, etc.
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Waste streams segregation will be addressed based on waste hazard classification, biodegradability,
potential for re-use or recycling and final disposal. In any case, hazardous wastes must always be
segregated from non-hazardous wastes.

Chemical waste materials will be classified according to the product type and as indicated in the
material safety data sheet (MSDS). Wastes from different sources will not be placed in the same
container unless written confirmation is available to determine chemical compatibility. Mixing
between hazardous and not hazardous waste will be prohibited.

Personnel will be deployed to ensure segregation of waste in accordance with criteria above
mentioned. Segregation criteria relevant to each class of waste are described hereunder.

6.4.1.1 Hazardous Waste

Hazardous waste will be segregated in separate skips/containers appropriately labelled. The Els will
constantly check that different chemical wastes are not mixed in order to avoid uncontrolled chemical
reactions.

Medical waste including dressings, hand gloves, sharps and syringes generated from clinical facilities
are classified as hazardous waste. This waste will be segregated, stored in a dedicated, clearly
labelled skip or sealable container.

In particular, medical refuse, given its potential risk for blood born pathogenesis transmission (the
most contagious of which being HIV virus and Hepatitis B and C) will be obligatorily disposed of
under the surveillance of the Site Physician and in compliance with the following rules:

e Refuse that cannot cut or puncture (such as: disposable gloves, surgical masks, etc.) will be
collected in specially labelled bags.

e Refuse that can cut or puncture (such as: needles, blades, etc.) will be put in special containers
immediately after their use. The containers will be made in such a way as to exclude the
possibility of injury to personnel during their storage and disposal

o All medical refuse, whether in bags or in containers, in any case, will be handled using, at
least, protective gloves.

6.4.1.2 Non-hazardous municipal waste

Food waste will be collected in closed skips to prevent odours and water contact, stored in the
dedicated container/designated storage. Plastic and metal will be processed stored in dedicated
containers. Other waste (non-hazardous waste such as non-plastic drums and containers, wood, etc.)
will be collected, stored at site for subsequent disposal.

6.4.1.3 Non-hazardous industrial waste

All the industrial waste generated during construction activities will be segregated as appropriate,
collected in dedicated labelled skips and stored in a designated storage area.

6.4.1.4 Non-hazardous inert waste

The topsoil and overburden material resulting from excavation activities shall be separately stored
and integrally returned in neat uniform layers to borrow areas before completion of works.
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6.4.2 WASTE STORAGE

Waste storage areas will be designated, labelled, contained and maintained in accordance with
requirements described in the following sections. Before storage takes place at site, the Contractor
shall apply for a specific licence.

6.4.2.1 Non-Hazardous Storage Requirements

Non-hazardous storage areas will be selected and designated to prevent any accumulation of refuse
and outbreak of health and fire hazards. The following guidelines will apply:
e Storage areas will be readily accessible to collection vehicles;
e Storage areas will be designed to prevent the spread of fire, emission of airborne pollutants,
odour and vectors throughout the area;
e Storage areas will be of adequate size and capacity to accommodate required number of
containers consistent with waste generation routine and collection schedules;
e Containers will be marked and selected for the specific intended service;
e Containers and storage area will be cleaned on a regular basis;
e Waste material will be removed to the disposal site at the earliest opportunity and as the waste
IS generated.
6.4.2.2 Hazardous Storage Requirements

The following guidelines will be applied for the storage of hazardous wastes, whenever possible:
e Hazardous waste storage areas will be designed to have spill containment systems;
e Containers and storage tanks will be comprised of suitable/compatible material to
permanently contain the hazardous waste and have an identification label (see below);
e Storage facilities will be inspected regularly for leakage and any accumulation will be
removed to preclude eventual overflow and seepage into the ground,;
e Store in closed containers away from direct sunlight, wind and rain;
Emergency Response Kit will be available in the storage area for any accidental spillage (also
refer to the “Pollutant Spill Contingency Plan”.
Incompatible materials will not be stored or placed in either common
containment areas or containers;
Storage areas will be paved, fenced, marked and illuminated
Storage areas with hazardous wastes will be secured to minimize the access
Storage areas waste oil will be equipped with a sealed surface a drainage channel which needs
to be equipped with an oil skimmer.
e Containers with liquid waste need to be stored on sealed surface surrounded by an bund with
the capacity of 110% of the largest container in the storage area..

Labelling shall be in easily legible characters, written in English and/or the language(s) used on site,
and at a minimum, it will contain the following information:
e The identity of the hazardous waste;
The name and address of the generator of the waste;
The net contents;
The normal storage stability and methods for safe storage;
The name and percentage by weight of active ingredients and names and percentages by
weight of other ingredients;
e Warning or caution statements which may include all or some of the following as appropriate
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e The words “Warning” or “Caution”, “Danger! Keep away from unauthorised persons”, as
appropriate;

e The word “Poison” (marked indelibly in red on a contrasting background) and a pictogram of
a skull and crossbones; or the appropriate MSDS hazard code which should be placed on all
containers containing hazardous waste;

e A statement of first-aid measures, including the antidote when inhaled or ingested, and a
direction that a physician must be contacted immediately;

e Adequate directions, in an accompanying leaflet, for the handling of the waste, including
safety precautions in transporting, storage and disposal of the waste and measures for cleaning
any equipment used;

e Directions for the disposal of the container and the waste in accordance with the Act and these
Regulations; and

e Any other information that the authority may deem necessary.

6.4.4 WASTE TRANSPORTATION

All waste shall be shifted only by the Contractor or an authorized waste handling subcontractor,
which will be responsible for waste transportation from the offloading point to the final authorized
receiving facility (disposal/recovery sites). In case the transportation is performed by the Contractors,
relevant authorizations shall be obtained.
Waste carrier (Contractor or subcontractor) will:

e Be licensed in accordance with Tajikistan Regulations(If necessary),

e Have suitable equipment for the required transportation,

e Ensure transportation is performed in vehicles properly covered so as to avoid spillages along

the way,

e Have appropriate emergency response procedures,

e Be equipped with appropriate fire and personnel protection equipment,

e Ensure compliance with applicable Tajikistan legislation.

All hazardous waste containers designated for off-site shipment should be secured and labelled with
the contents and associated hazards, be properly loaded on the transport vehicles before leaving the
site, and be accompanied by a shipping paper (i.e., manifest) describing the load and its associated
hazards.

Transportation will take place during the day and in acceptable weather/road conditions.

The Contractor’s responsibility for the waste ends once the waste has been delivered to an approved
site of final treatment/reuse/recycle or disposal.

6.4.5 WASTE DISPOSAL

Waste can be treated, reused, recycled, incinerated or disposed of. The Contractor will promote reuse
and recycling, as reasonably practicable. If possible, specific agreements with companies involved in
reuse or recycling will be made.

When applicable, waste will be treated to reduce or eliminate any potential environmental hazard
prior to final disposal. In no case potentially contaminant waste will be discharged or disposed in any
state into the environment unless it has been treated in a treatment facility and in a manner approved
by Tajikistan legislation.
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6.4.5.1 Hazardous Waste

Dumping of any contaminating material product, including waste oils, into the environment/onto the
ground is strictly forbidden. Whenever possible, supply agreements will include responsibility for the
suppliers to take waste oil, empty containers, etc.

All hazardous waste, including wastes recovered during cleanup operations, shall be collected and
stored for subsequent disposal. The Contractor is investigating the presence of in-country facilities for
proper treatment and disposal of hazardous wastes.

6.45.2 Non Hazardous Waste

Municipal waste, metal and plastic will be transported to XXXXX disposal site in XXX (to be
defined). Plastic and metal waste shall be sorted at the dumping site and sent to recycling plants.
Biodegradable waste will be composted at a landfill site designated by the relevant authority.
Therefore, as previously stated (see Section 6.4.1), proper segregation of biodegradable from non-
biodegradable waste is necessary.
Wood, tires and cable reels may be sold for a nominal fee to local persons or given for free on written
request by interested parties. If this is to be done, specific guidelines shall be developed by the
Contractor aiming at a correct handling of the process.
In case non-hazardous waste generated at the site cannot be disposed of at licensed disposal location,
material will be handled using one of the following options:

e Durial,

e incineration,

e distribution to local users, or

e returning to the supplier.
Any burial and burning operations are to adhere to acceptable international standards for these
activities and will be used as a last resort. Burning will not occur within the way leave, but at the
hydropower station under controlled combustion. Only dry, clean-burning material (wood, cardboard,
paper, dry vegetal material) will be allowed to be burned. Burning shall be performed in accordance
with the provisions of the “Fire Control” Procedure.

7. WASTE TRACKING (RECORD KEEPING) AND REPORTING

Waste management from will be tracked and recorded according to the Contractor monitoring,
recording and tracking system in compliance with any applicable Tajik laws.

The Contractor will keep records of all types of wastes movements.

The waste tracking system will include the following minimum information:

Waste Classification and description

Quantity

Hazardous Properties

No. & type of containers

Hazard Class

Safety Handling Procedures.

The above records shall be made available to the Tajikistan authorities and the Owner upon request.
In addition, relevant records will be submitted to the authority every three months.
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8. TRAINING

As soon as possible, all involved personnel will be adequately informed about the contents of the
WMP by means of awareness meetings.
The Project management team will be briefed by the PEM regarding applicable Tajikistan regulation
and international requirements addressing the waste management.
Specific training will be organized by the Contractor for all personnel involved in the Rogun HPP.
Training will cover at least the following information:

¢ Rules regarding minimization of waste generation

e Waste classification
Waste handling (storage, loading/unloading, transportation)
Labelling of waste storage containers
Waste monitoring, recording and tracking procedures.

Usefulness of segregation explaining different ways of treatments and promoting recycling and reuse.
Suitable notices on waste management matters will be displayed at site in order to provide a
continuous reminder and improve individual awareness on waste management procedures during the
whole project. Periodical retraining, if required, will be provided for all personnel.

9. MONITORING

The PEM will develop a site-specific waste monitoring program to demonstrate compliance with this
plan and with applicable Project, Tajikistan and International requirements.

Environmental Audits will be carried out by the PEM on WMP performance in order to ensure that
all activities performed are in compliance with the present plan, including regulations and permits.
The EOs/Els will regularly monitor waste storage areas also to ensure a high standard of
housekeeping at site.
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ANNEX 4 OWNER'S MANAGEMENT AND MONITORING PLAN

No entry on this page

Her 3anucu Ha 3TOM CTpaHuLe
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ANNEXS5 CONSTRUCTION SITE MANAGEMENT

A5.1 Documents related to existing EHS policy / JokyMeHTBI 0THOCSIIIMECS K
cymeCTBleHIeﬁ IMOJIMTUKHU OXPaHbI oxpymalomeﬁ Cpeabl, 310POBbS " 0€30IaCHOCTH

On the following pages, a number of documents related to EHS policy, obtained from
Barki Tojik during the site visit carried out by the Consultant’s landscape architect, are
included.

Ha cnenyronieii crpaHuie NpeacTaBiI€HO HECKOJIBKO JTOKYMEHTOB OTHOCSIIHUXCS K
MOJIUTUKE OXPaHbl OKPY)KAIOLIEH cpelbl, 370pOBbs U 0€30MACHOCTH, MOJyYEHHbIE OT
bapku Tomkuk BO BpeMsi MOE3IKH B OOBEKT, OCYHIECTBISEMOHN JaHAMAPTHBIM
apxutexkropom KoHcynbranTa.
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The Republic of Tajikistan

Crpen Joint Stock Company “"ROGUNGESSTROY™

Order No. 6d

From 10.05.2011 Rogun city

About conducting the next statement
concerning following the eriterion
of protection of labor and the
technical security rules.

The 8.05.2011 at 9.20 in tunnel T-4 PK 9-51,43 the welder of QJSC Tojiknagboz
Kenjaev, Khayriddin Saydalievich, born in 1978, during welding on the ceiling of the
tunnel, a concrete block of about 1m” broke down and fell to the right side head of the
welder and he died.

Because of that
1am erdering

1 In all QJSC Rogungesstroy (= Regun hydro power plant building) to conduet the statement
concerning following the criterion of protection of laber and the technical security rules.

2. All workers on engineering and technigue before beginning of the building work and
welding in the high places the walls and top of the tunnel should be cleaned from stones and
concrete blocks.

3. All the workers of the OJSC Rogungesstroy should be aware about the crder.

4. The responsible person for checking the order is followed, is the main engineer of the
OJ5C Rogungesstroy, Shirinbekov U.SH

The general director Asoev KH.A
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List of participants of a meeting regarding to this accident

11.05,11
| | Department, Company etc. | Name of participants
1. The chief of BVR Orlov A
. UTM Ismoilov KH
3. Company with limited Amonoy 1
responsibility “Interstroy™
|4 | Mepzod | Amonov |
5. Company with limited Haydarova Sh
responsibility “VGE”
f. Open Joint Stock Kholnazarov N
Company “Norakibosoz"”
7. Company with limited Mirzalimov F.A
responsibility “Orivono™
B Chief of road exploitation | Voliev 5.N
sitg
9. Planning and Technical Baroev T
Depariment
10, UEH The administration Marzullogy M
energy department
| 1L UGB | Safarov 8
12. Murob Hagnazarova R |
13. “Sobir” Tohirov J
14. Sharishov A
15, | TGES "Nurek” ‘
16, Chamanbekov Ch
17. "Tojiknaqbsoz” Rajabov M

Figure 14: Protocol of follow-up on an accident / [I[poTokon NPMHATUA Mep B criy4ae Hec4YacTHOro criyyas
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AKT
FOPHODM KOMKLCMM

18 anpena 20171 r. 1. PoryH

Konuocua 0 cocrase:

Mpescagatank:

WapvkBaror Y.L, =, kiescken AOOT ePorysT3Caranin
SASHBI ROMMTCI:

Czayances . —nzvane g TO A00T «PorykM3CcToniin
Rynor C, —BeayLini vise-Hep OAD ¢ PargHckan | 90
Gopackues SLH.- pyRo20aMTens rpvnnkl KK 3

Aeoarkk Al —Hzware ik ¥T6 AOOT wPery+T3CoTpoin

CocTaenni HACTOAWWIA KT OCAOTPA CKADHA HAZ BLIXOAHKIM Nopranom T-3E
KonHeckei ormeseHe:
Henocp:

CTREHHO HEN NAITIN0M 1A ¢1M.1070 Brayank=o 3adichpusad srcRmi GA0% rapHbix
NOPOL € WGTUEUIC PErEIsp=o N0 ARHE R a0 0ACHHA [ RUMCXCAVT BbIZ2A MeAlnx tEnomRos. Kpome

TUTO OTVENSHBI TRE2HHS OTILIRD 110 BUeMy CRACHY, RA3AKYIEATD HEHPEUREHAA VP HOM padupbiian
nAaz0em,

Ann obecnevenun mep GesonacHoCr Ha AaHHDM oBLEKTE npoBecTu ¢
neponpuATUA:

“BBICTAATL 11ULT CHIHEBLIVKOE.
-NPCERCTA AJ0pIY BHEAYCTO Biivka C nprye-eHaen FRP yanbivy 20panasiv A0 5 Kr,
-BRCTABATS MIEHKHA 1D TRRUMHEN © 1R NACINLIKKGUHIE AMHEMHEN GAOKI.

RawHCCHs:

=, W

2

o / Iaprkbesoa VAL

Caapnnoee MM,

Iynos C.

hopkcrana K.

Figure 15:

Statement’ Act of the mountain commission

18" of April 2011 City of Rogun

Committee members

Chairman:

Shirinbekov U. Sh- chief engineer of «RogunCessiroys
Committee members:

Sadulloev M- Head of OJSC «Rogun(esstroys

Kulev 8- leading engineer of OJSC «RogunGesstroys
Boriskova L.N manager of the KIE-Z group

Deryagin A.L. head of UGB OJSC «Rogun(iesstroys

Prepared the act for observation of exit portal T-3
Noted by the commission

Directly above the portal, at the level of 1070 m, a hanging block of stone was visually
recorded, from which regularly - according 1o the observations - small pieces are falling
down. Also there was a crack noted, showing different directions and having a width up o
20cm.

For providing safety in this object it is necessary to organize the following actions

To put a guard post of signalmen

To blow up the hanging block, using explosives (BVR) with low a charge till Skg

To put a warning light (or position light) on the crack in order 1o trace the dynamics of’
the block

Commission
Shirinbekov U. Sh
Sadulloey M 1
Kulov 5
Boriskova LN
Deryagin A [

Protocol on rockfall prevention measures / lpoTtokon npodunakTM4ecknx Mep B cnyvyae ob6Bana
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Figure 16: Safety note on a plan / 3ameTka o 6e3omacHOCTM, KaK YacTb NnaHa
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A5.2

Photos Construction Site Management

Photo 1: Access road
between M41 and Rogun /
MoatbesnHaa popora mexay M41
n PoryHom

Reconstruction works. Bare slopes on
both sides.

PaboTbl No pekoHCTpykuumn. Monble
CKIOHbI C 06EeMX CTOPOH.

2011-05-21

Photo 2: Rogun village /
kuwnak PoryH

Boys playing Volleyball in an
abandoned building.

Manbuumku urpatot Bonendon B
3abpOLLEHHOM 34aHuu.

2011-05-19

Photo 3: Construction site
d/s /| CtpouTenbHasa nnowagka
d/s

One of the many concrete factories

OavH 13 MHOrMX OETOHHBLIX 3aBO0B

2011-05-18
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Photo 4: Rogun HPP
construction site, gorge /
PoryHckas N'9C ctpoutenbHas
nnowaaka, ywenbe

Two members of the mountaineers,
doing preventive work against rock fall,
position at 50 m above the river.

[Ba anbnuMHucTa, BbINOMHAT
I'IpO(*)I/IJ'IaKTW-IeCKllle pa6OTbI npoTtue
KamMHenagoB, NosnoXxeHne Ha BbicoTe 50

M Haf, PEKoW.

2011-05-18

Photo 5: Gravel pits and
storage / FpaBuiHbIE Kapbepbl U
b6accenHbl

Opposite of the village Sichurak, left
bank.

HanpoTtue cena Cuyapor, nesbli
Geper.

2011-05-19

Photo 6: Abandoned sewage

water treatment plant /
3abpoLleHHble OYUCTHbIE
COOPYXXEeHUSA CTOYHbIX BoA

Reconstruction work is ongoing, 13
ponds in a row

BocctaHoBuTENBHBLIE PAGOTHI
npogormkatotcs, 13 npynos noapsa

2011-05-20
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Photo 7: Creek Say
Pasmuraho / YcTbe peku Can
Macmypaxo

View toward ford, Creek with big
capacity to erode.

Bua B HanpaBneHuu 6poaa, ycTbe
MMeeT OrpOMHbIN NOTeHLMan
YMEHbLUEHUS.

2011-05-18

Photo 8: Road M41 in
direction to Nurobod / lopora
M41 B HanpaBneHun Hypoboaa

Herders with their livestock on the way
to summer pastures.

MacTyxu co CKOTOM Ha NyTW K NETHWUM
nacTouLam.

2011-05-16

Photo 9: Road to former
quarry / new sewer / [lopora K
ObIBLIEMY Kapbepy /| HOBOM
KaHanusauuu

Big landslide formed a gap of about 100
m in the paved road

BonbLuioi ononseHb cchopmupoBan
3a3op okono 100 m
accanbTMpOBaHHOM 4OPOTrn

2011-05-20
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Photo 10: Road to former
quarry / new sewer / flopora K
ObiBLIEMY Kapbepy / HOBOWM
KaHanusauumu

Retaining wall and drainage ditch. The
ditch may provoke new erosion
because of forming a steep slope
without a reason.

MoanopHas CTeHKa 1 gpeHaxHbIe
KaHaBbl. POB MOXeT cnpoBoLupoBaThb
HOBbI 3p0O3UK M3-3a POPMUPOBAHUS
KpYyTOro ckrnoHa 6e3 npuymnHbl.

2011-05-20

Photo 11: Access road
between M41 and Rogun /
NMopbespHas popora mexay M41
n PoryHom

Slope along the street with plantation of

trees but no seeding of grass and
herbs.

CKIMOH BOOMb yNULbl C MaHTaumusamm
aepeBbeB, HO 6e3 nocesa TpaBsbl U
pacTeHun.

2011-05-21

Photo 12: Steep wall under
the village of Rogun / KpyTble
CTeHbl NOA KMLUITaKOM
PoryHckon N'9C

An important amount of water is
discharged into the gravel. Once
the road close by might
collapse.

BaxHoe Konn4ecTBO BOAbI
cbpacbiBatoTcs B rpasuin. Ecnn
OyaeT gopora psiaoM, TO MOXeT
obBanutbcA.

2011-05-20
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ANNEX 6 SITE REHABILITATION PLAN

AG.1 Maps

On the following pages, a number of maps related to construction site management and
site rehabilitation are provided, namely:

e Figure 17: Overview of construction site

e Figure 18: Overview of dam site

e Figure 19: Erosion on the construction site
e Figure 20: Contaminated sites

e Figure 21: Erosion control

e Figure 22: Waste cleanup

e Figure 23: Proposed site rehabilitation plan
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Settlements / Orchards

Main road / Access road to Rogun
Roads

Constructing installations

Dam (stage 1. and 2.)

Gravel pit, storage

Quarry, storage

Landfills / dump sites

Figure 17:

Rogn HPP: overview of construction site

> "‘a'('i m
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-

Poyry Energy Ltd.
Hardturmstrasse 161
P.0.Box, CH - 8037 Zurich

Drawing HAT

Format A3

Ro?un Hydro Power Plant
ESIA

14.07.2011

Scale: 1:40'000

Overview Rogun
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Settlements / Orchards

Main road / Access road to Rogun
Roads

Constructing installations

Dam (stage 1. and 2.)

Gravel pit, storage

Quarry, storage

Landfills / dump sites

Figure 18: Rogun HPP: dam site

T POYRY

Drawing HAT

Format A3
14,07.2011

Scale: 1:20'000

Poyry Energy Ltd.
Hardturmstrasse 161

Rogun Hydro Power Plant
ESIA

Dam site Rogun
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P.O.Box, CH - 8037 Zurich
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Settlements / Orchards

Main road / Access road to Rogun
Roads

Dam (stage 1. and 2.)

Erosion, caused by human activities
Natural Erosion, caused by rivers
Natural Erosion, accelerated by human activities

BRSS
o
o—

00

Figure 19: Rogun HPP: erosion on construction site
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14.07.2011 .
————————— Erosion
Scale: 1:40'000
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A
hd

Il

Possibly contaminated areas
Visible waste, landfills, dump sites
llati i ible w.

- Electrical Transformers and
Substations

- Concrete plants / Cement silos
(e.g. prefab parts, shotcrete)

- Processing Gravel (Crushing,
sieving, washing)

REPDPBES

Metal Smelter
- Housing for Staff »
- Filling Station (gasoline, diesel) .‘ TR, | 4
- Workshop : 1.

Figure 20: Rogun HPP: contaminated sites within construction site

Pdyry Energy Ltd.
Hardturmstrasse 161
P.0.Box, CH - 8037 Zurich

< POYRY

Rogun Hydro Power Plant ESIA

WASTE: Suspected Contaminations
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J

w74 - Erosion caused by human activities
77z - Natural Erosion, accelerated by

- Avoid new erosion problems
2. Priority: Measures against

human activities

3. Priority; Measures against
- Natural Erosion, caused by rivers

Figure 21:

Rogun HPP: Measures for erosion control

Pdyry Energy Ltd.
Ha‘r’gunnstrggsse 161
P.0.Box, CH - 8037 Zurich

Rogun Hydro Power Plant ESIA

EROSION: measures erosion control

08.08.2011
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Cleanup operations:

Specific installati | sites:

Visible waste, landfills, dump sites

1.Stage
2. Stage
Final Stage s Péyry Energy Ltd.
Hardturmstrasse 161
O POYRY o o 007 zurich
Not clearly defined saminations:

Rogun Hydro Power Plant ESIA
Possibly contaminated sites
(Dump and construction sites)

WASTE: Cleanup Contaminations

Scrap Metal or concrete slabs

08.08.2011

Figure 22: Rogun HPP: cleaning of contaminated sites
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= e
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~ Abandoned workshops =
\ Goals: . ewage wa reatmen % Goals:
Decommission useless buildings Goals: ~ No contamination inside lake
- " Gain agricultural land | Cleanup landsc Limit erosion problems ~ Minimum organic matter
' Measures: e Gain agricultural Repair damage on landscape ~ No potentially dangerous land-
Demolition old buildin, Measures: and pastures - slides
! Apply sub- and topsoi Colect and reuse old concrete Measures: - Safeguard resources of value
‘ Revegetate and protect against | | slabs / prefab parts Improve stability of slopes | Measures:
pu. { overgrazing (Fences) Revegetate and protect against le, Retaining walls etc. = - Move out equ:%mem. decom-
- overgrazing (Fences) y top soil where possible f 3 - mission all buildings and
- Revegetate and protect against / installations
. Ve ! 7 || overgrazing (Fences) : - Dismantie villages / settlements
o ! ) M ( , - Treat contaminations and
| \ - 5 2 relocate outside lake
Haul out sub- and topsoil for

rehabilitation to farm
Clear vegetation (trees / shrubs)

New road on left bank
Goals:

Avoid erosion problems
_ Less maintenance on road

new road
'\(. Reduce size of roadway and
/ ! : : : | curve radius
Access road to Rogun ~ SRR |nstall drainage systom
Goals: ¥ , % ; ; ” s y - Revegetate and protect against
Limit erosion on slopes - overgrazing (Fences)
Less maintenance on road
Gain pastures
Measures:
Improve stability of slopes
(Angle, Retaining walls etc.)
Install Drainage system
Revegetate and protect against
| overgrazing (Fences)

= = ] Gain pastures
E S ! ’ > G = =———— e : A Takem;“: raphy into acount
. W e — -, oL ' while plming pul building the

Goals:
Limit erosion problems
Compensate loss of forests and
trees

Measures:

Reforest steep slopes
Revegetate and protect against
overgrazing (Fences)

= E

Old construction / housing si

| | Goals:

Decommission useless buildings
Decontaminate site
Rehabilitate agricultural land
Measures:

res:
Demolition old buildings
Accurate planning and realisation
of dumps and landfills

Apply subsoil and topsoil
Revegetate and protect against
overgrazing (Fences)

Goals:

| Improve safety for men
Controle erosion on both river

banks

Measures:

Re tate / Reforest as far as
possible and gmteet against
overgrazing (Fences)

~

Poyry Energy Ltd.
Hardturmstrasse 161

Measures:

m Control erosion along existing road gg.habilitat i A Ee";g ;r?n;mcseloam P.O.Box, CH - 8037 Zurich
: e agricultural la S5 ~ M : g -
o~ gvohi:bz;:”? ?:f::g e I::adl - Maintain existing village _ SP A e Creata stable siopes ¢ DrawingHAT RO?“" Hydro Power Plant
ehabilitate fertile agricultural Measures: i r g R ly subsoil topsoil ESIA
(orchards, gardens) Apply subsoil and topsoil Apply e 4 Format A3
2 Revegetate and protect against trees/shrubs) and protect against 04.11.2011 Site Rehabilitation
Revegetate slopes and pastures overgrazing (Fences) | overgrazing (Fences) Scale: 1:35000

m Reforest steep slopes

Figure 23: Rogun HPP: proposed site rehbilitation plan
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AG.2 Bioengineering

On the following pages, methods mentioned in Chapter 6 are illustrated and explained in more detail.

Source: Zeh, H., 2007: Soil Bioengineering, Construction Type Manual. European Federation for Soil Bioengineering; vdf, Zurich,
450 pp.
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Preface by H. M. Schiechtl

Definition of Bioengineering

Bioengineering is a part-discipiine of dvil engineering. It pursues technological, ecological economic as
well as design goals and seeks ta achieve these primarlly by making use of living materials, Le. seods,
plants, parts of plants and plant communities, and employing them in nearnatural constructions while
exploiting the mandold abilities inherent in planty

Bioongineenng may sometimes be a substitute for classical engineenng works. However, in most cases it
Is @ meaningful and necessary method of complementing the latter,

Its applicaton suggests asedf in all fiedds of sod and hydraulic engineering, especially for slope and em-
bankment stabalization and erasion control,

Fields of Application and Plants for Bioengineering Control Works

Bivengineering methods can be applied wherever the plants which are used a living building materials
are able to grow well and develop.

This is the case in tropical, subtropical and temperate zones whereas there are obwious limats in dry and
cold regions, |.e, where arid, semi-arid and frost 20nes prevall

In excoptional cases, lack of water may be compansated for by watering or irrigation.

In Europe, dry conditions limiting application exist in the Mediterranean as well a3 In some inner alpane
and eastarn European snowy regions. However, bmits are most frequently imposed (n alpine and arctic
regions. These can usually be clearly noticed by the limited growth of woady plants forest, tree and shrub
lines) and the upper himits of closed turf cover. The more impaverished a region 15 in species, the less
sulted 1t is for the application of bloengineernng methods,

Functions and Effects of Bioengineering Structures

The objective of bloengineering construction work is that it fulfill Important functions, Amang these,
priority has ahways been given to

Technical functions:

+  protection of soil surface from
+  protection from rock fall

+ ehmination oc binding of destructive mechanical forces
+ reduction of flow velocity along banks

+ wrlace and/or deep soll cohesion and stabilization

by wind, precipitation, frost and flowing water

dralnage

protection from wind

alding the deposition of snow, dnift sand and sedimonts
Increasing soil roughness and thus preventing avalanche release

Apart from these, ecological functions are gaining more and more In inportance, particularly as these can
be fulfiled to a very limited extent anly by classical engineering constructions

BBEAEHMUE X.M. WWAXTENA (SCHIECHTL)

ONPEAENEHUE MHXEHEPHOW BUONOTAK

Wrmenepran GrONOTUA - 310 PA3gen CTPONTENLHOID BENA, KOTOPSE CTABHT nepeg coBoN TEXHHYEOKME,
INONOTHVNECKHE M IKOHOMMVECKME LIENMW, BLMNONHEWME KOTODMK BOIMOMMG, Brarogaps uCnoms3osanwo
ALY CTRORMATEDNAN0S, CEMAM, DACTEHWN, YACTER DACTEHWA H COOBWECTBA PACTEHUK.

ITHX LENER MOXHO AOCTIL NPKM BN Passnix TEA PICTEHHA W TWNa
CTPONTENLCTEA, GRAroNPeITHOO BN NPWPOALL

MOA MHKEHEDHOR BHOBOIWER CACRYET TRKwe Jameny P
OMANLHOE W GrOQUMOe 2 * Hesy.

O CTPOMTERLOTIA AW DAl -

OBNACTb MPUMEHEHWA UHXEHEPHO-BUONOMMYECKUX COOPYXKEHUIA

“" 'S

D MULCKNE CODPYKEHIA MORHO NPUMEHETD BEIGE, ML MMEIOTCR BRAronprATHING Mec
T AUNA WCNOABL SOBAHNA XWBOTO CTPOMTERLHOTD MaTEPHANa,
Hanpusmep, B Tponnkax, CyGTpONNKaX U B 30HaX C ymepessem knnvatom. Ocobitie pamons npeacTasns-
T CYXME M XOROSHIAE OONICTH, 3 TAKME NYCTHIMHLIE M MONYIYCTHMHNE 30HM,
JedmunT 8O/ MOMHO BMDOBHATE B UCKIIMHTENLHBLX CRYNaAx opolueswen. B Espone umenTon ocobue
30s 8 Baccense CpeanIemnoro MOpA, 3 TAKKE & NPEAENAX CPE/IME-ANuTHRCKIK W BOCTONHD -S8DONSRC-
KNX CHEXHEIX S0HAX. HECTD SCTDEMBNTCR ANLARACKAE W BPKTHEECKNE XONOMEE PAROHEL B GonbiliwscTae
CHYMAEE OHEM OTUELINED PAC A N0 MPEHALE NECS [Jepesin 1 KYCTAPHAKA) i 1O BEEXHEN MEaHuye
YO, MeMm GERHES TERPITOPMR RAZAMIN PACTEHAR, TEM BONSLIE OFPAKNMENNA NPEACTARMNETCR ANN NP~

) PHo-6 MNECKMX MeTORON,

OYHKLUUM U QENCTBUE MHXEHEPHO-BMONOMMYECKMX COOPYXKEHUIA

Lennio wosesepso BUONDrMecking CTRONTEABNLX MEPONPUATIN REARETCA FLNONHEHNE OC0BLIX §yH-
UM
HaNBONEE BUMHLINA HUNROTCH:

Texnuveckue PyHKyuu:

o AWM Ta Ha3EMHON NOBEPXHOCTH OT BETPA, OCAAKOH, IAMOPOSKOE I BOQHON IPOIMN
3aWNTA OF KAMHENAS
3awmra or speg KX NCTENN

Ymenbiuesse CopocTn NoToxa saons Geperoy

.
o Yxpennesse P THBX W £y 6 CHOeR NOMBL
.
.
.

Ocywewne

Jawmta ot petpa

CHEroIAZePMANNE, JAWNTE OT NECUIHIX JAHOCON M 1640y WX NECKos
MPeqoToPALIEHNE CXOLS CHEMMBIX NABIM.

Bee Sonuwee IMaNeHNE NPUOOPETIIOT IXONOTIMECKNE DYHKLIMK, KOTOPKIE JOCTIIIOTCA NDN BaMe He3sa-
HHTENLHOM NEUMEHEHUA KNACOAIETKIK WHAEHEPHO - BHONDIINECKIX METOZOR
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Ecological functions: JKonozuyeckue GyHKyuU:
. improvernent of water regime by improved soil interception and storage capability as well as water +  Ynyuwenue sogHoro 6anaHca 3a cyeT NoBbIWEHUA MCNAPEHWS, MCNONb3YA CNoCOBHOCTb pacTeHui pe-
consumption by plants rynupoearb cogepxaHue snaruv 8 novse.

+ soil drainage

« proteéction from wind

+  protection from ambient air pollution

+ mechanical soil amelioration by the roots of plants

« balancing of temperature conditions in near-ground layers of air and in the soill

+ shading

+ Improvement of nutrient content in the sod and thus of soil fertility on previously raw soils
+ balancing of snow deposits

«  noise protection

«  yiedd Increase on neighbouring crapland

Landscaping functions:

+ healing of scars Inflicted on the landscape by disasters and humans activities (exploitation of mineral
resources, construction work, deposition of overburden, tunnel excavation material, industrial and do
mestic waste)

» Integration of structures into the landscape

+ concealment of offending structures

« enrichment of the landscape by creating new features and structures, shapes and colours of vegeta-
tion

Economic effects:

Bioengineering control works are not always necessarily cheaper in construction when compared to clas-
sical engineering structures. However, when taking into account their lifetime, including their service and
maintenance, they will normally turn out to be more economical. Thelr special advantages are:

« lower construction costs compared to “hard” constructions

+ lower maintenance and rehabilitation costs

+ creation of useful green areas and woody plant populations on previously derelict land

The result of bioengineering protection works are living systems which develop further and maintain
their balance by natural succession, Le. by dynamic self-controd, without artificial input of energy. if the
right Hving but also non-living bullding materials and the appropriate types of construction are chosen,
exceptionally high sustainability requiring kttle maintenance effort can be achieved,

Planning of Bioengineering Construction Works

The early involvement of a bioengineer in the overall project Is cruclal for ts success, at least in the case
of large projects.

This will not only result in considerably lower total costs but also in a better integration of the technical
construction into the landscape

In the past. bioengineering solutions were, unfortunately, sought only after classical engineering meth-
ods had lailed,

The project should be planned in harmony with and close to nature, Le. adjusted to the landscape and
satisfying ecological neods

First of all, this requires first stocktaking of the existing natural resources, assessment of the ecological
canditions (site conditians] as well as identifying the causes for the absence of vegetation and for ero-
sion.

«  [peHax nousbl

« 3awwmra ot BeTpa

+ 3awwra OT pa3HOCa BPeAHbIX BEWEeCTs

+  MexaHuueckoe yKpenneHue nousbl KOPHAMU PACTEHUIN

+  CHuXeHne pasHuLbl SKCTPEManbHbiX OTHOWEHWIA TEMNepaTypbl NOYBbI 1 BO3AyXa

« [lputeHenue

« ToBbllWeHWe CoAepKaHNA NUTATENbHbIX BEWECTE B MOYBE 1 MOBbIWEHWEe NNOA0POANA NOYBbI
+ PaBHOMepHOe pacnpegeneHmne CHeXHbIX HaHoCoB

+  3awwmra oT Wyma

« [oBblWweHWe NPOAYKTUBHOCTI CONYTCTBYIOWMX NOPOL.

Scmemuvyeckue yHKUUU:

+  YcTpaHeHue nocneacTsBuil, HAHOCUMbIX NaHAWAdTY YPe3BbINalHbIMU CUTYaUUAMM U KaTacTpodamu
VNV BPeAHbIM aHTPONOreHHbIM BO3encTenem (4o6biua nonesHbX MCKONaemblx, CTponTenbHble pabo-
Thl, CKNagupOBaHue Mycopa v T.4.)

« ToBbllWeH®e ICTETUHECKOTO BUAE CTPOUTENBHOTO COOPYXKEHNA,

+  Co3zgaHvie naHAWadTHOro Nei3axa, MCronb3ys HOBble CTPYKTYpPb, aKUeHTb, GOPMY U UBET pacTeHun.

JKoHOMUYeCKUe BNUAHUA:

VIHXeHepHO-B1ONOrMYeckue CoopyXeHns He Bceraa ObiBaloT Aellesne B U3roTOB/EHUN, YeM Knaccuiec-
KUe NHXeHepHble coopyxeHus. OfHaKo, ecnv NPUHUMATL BO BHUMaHWE JONTOCPOMHOCTL COOPYKeHU,
a TakXKe YXOf 3a HUMW 1 UX COlepXaHue, BCe 3TO, Kak NPaBuio, IKOHOMUYECKH dpdekTnaHo. MoxHO
OTMETUTb Criegyiolyne NpeumyLLecTsa:

+  JKoHOMMA npwn crponTenbcree
+  JKOHOMWA Ha cogep’KaHnm 1 yxogax
+  CO34aHMe NONe3HbIX NNOWaAen ¢ 3eNeHbIMU HaCaXKAEHNAMUN Ha I'IPE)KHeﬁ nycrowm.

Pe3ynbraTom WHKeHepHO-6UONOrMYeCcKNX COOPYKEHUI ABNACTCA KUBbIE CUCTEMbI, KOTOPbIE CAMOCTO-
ATENbHO PA3BUBAKTCA MO NYTW ECTECTBEHHOW CYKLECCUM U CamoperynupyloTcs 6e3 UcKyCCTBEHHOro
3HEPro-NpUTOKa, CAMOCTOATENBHO NOAAEPKUBAA NPUPOJHOE pasHosecve. MNpu npasunbHoM Boibope
HKUBBIX U HEKNBbIX CTPONTENbHBIX MATEPUANOB, a TaKKe CTPOUTE/IbHbIX METOA0B, NPOABAAETCA BbICOKAA
YCTOMUMBOCTD MPW MU3EPHbIX 3aTpaTtax Ha 06cnyxuBaHue.

MJIAHUPOBAHUE UHXEHEPHO-BUONOTMYECKUX MEPOMNPUATUN

Pewaiowmm 3HaueHnem ABNACTCA BKNOYEHUE UHXKEHEPHOW Buonorum Ha PaHHeM 3Tane NpoexkTuposa-
HUWA, NOCKOJIbKY 3TO NPUBEAET K CYLEeCTBEHHOMY CHWXEHWID 06wmx pacxogoe v nyywemy npwcnocoﬁne-
HWNIO TEXHUYECKUX CTPOUTENBHDBIX 3N1IEMEHTOB K naunma«b'ry.
K coxaneHuto, B NPoWNoM nNpu co3aalnm KNacCuuecknx MHKeHepHbix coopy»(enuﬁ NUWb NpU Heyfavax
anGeranM K MHMEHepHO-GMOﬂOFM“e(KMM MEPONPUATUAM.

Mpw NpoeKTNPOBaHUM HEOBXOAUMO YUNTHIBATL NPUPOAHDIE YCNOBWUA, COCTOAHVE NaHAWAadTa v ero IKo-
norwio. Mpexae Bcero, OUEHWUBAIOT IKONOrnieckne GpakTopsl, a TakKe NPUUNHBE 3PO3UN.
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Living building materials

Another equally important isue is the choice of the living materials to be used.

Autochthonous lving materisly, Le. plants, seeds, parts of plants and plant communities from the con-
struction site itself and from close around, are always sulted best because they have already adapted to
the site, This is why a first survey of the future constructions site must always include an inventory of the
living building materials available on site, One needs 1o examine whether parts of the natural vegetation
have to be removed in the course of construction and whether these can be reused later on

Preforred candidates are pieces of closed vegetation, which are lifted off as transplants together with
topsoil and roots, stored temparanily, if necessary, and then replaced

Further material that suggests itself are shoot-forming parts of woody plants, which can be reused as cut-
tings, branches ar twigs, as well as vegetatively propagating herbs and grass species as rhizome cuttings
or divided stolons,

One crucial question is always whare the living, shoot-forming material to be uwsed for stable construc:
tions comes from, Normally, it is required in larger quantities. Natural poplar and willow stands are bost
suited because thoy not only provide all efigible species, but also all age stages and branch diameters as
well a3 the entire genetic potential,

Plants which are valuable, rare or worth protecting and preserving for other reasons can be dug out i
Individual plants together with their root balls and reset as transplants

Purchased living building materials will have to be resorted to where they cannot be obtained from natu-
ral vegetation at the construction site,

In large areas of southern and central Europe, for example, natural willow and poplar populations no
longer exist. it is therefore necessary to use older bioengineering works a3 secondary stock or to purchase
the material from nurseries (willow plantations)

When purchasing living buslding material, every attempt should be made to make sure that it originates
from areas that are largely identical to the site of application. Moreover, compliance with national laws
and regulations regarding quality and health has to be ensured.

To warrant sustainability of the living structure to be built, as many different "anabolic” species as possible
should be chosen. The ecologically most efficient anabolic plants are those living in symbiosis with bac-
teria and fungi. Mycorrhizae or nodule-forming bacteria live on the roots of plants and produce nitrogen,
thus creating the effect of automatic permanent fertilization, which quickly leads to soil improvement

For our purpose, alder and kegumes are the most important speces in Europe possessing these qualities
It should therefore always be considered, when making the choice, whether one of the three indigenous
alder species is eligible and which of the commercially available legumes are suitable for the compasition
of the seed mixture.,

Regarding the choice of species to be used, there is ample literature which may be consulted (SCHIECHTL
1994, 2001, SCHIECHTL/STERN 1994, 2001 DIN 18 918).

Choice of the best-suited bioengineering construction method

The intended goal can usually be achieved by a variety of different construction methods. Therelore the
choice should be made in favor of those that promise to be most effickent undes the glven conditions of
the site employing those materials that can be obtained at the lowest possible costs. They are, at the same
tirme, the most sustainable ones, require the least maintenance efforts and are therefore, last but not least,
the most economical ones,

Timetable

A umetable for the procurement of the plant material as well as for the execution of the Individual work:
Ing steps is of utmost Importance because nelther of these activities can be carried out with sufficlent
success In every season. Furthermaore, all operations have to be coordinated in time with groundwork and
classical engineering work

/IAHUPOBAHUE UHXEHEPHO-BUO/TIOMMYECKUX MEPOIPUATUN

[laHHbie 06 MCNONb30BaHUM KUBbIX CTPOUTENBbHbLIX MATEPUANOB ABNAIOTCA BaXKHbIM AOCTUKEHNEM UHXKe-
HEepPHOWN 61onorny. ABTOXTOHHbIN AKNBOW CTPOUTENbHBIN MaTepWan, HanpuMep, PacTeHWA, CEMEeHa, YacTy
pacTeHnit Nyywe BCero NOAXOAAT K MECTHLIM COOPYKEHWUAM, TaK KaK OHV NPOM3PacTaloT B 3TUX CaMbiX
mecTax. [o3Tomy, Npexae BCero Hago NpujasaTbh 3HaUEHWe TeM PacTeHNeM, KOTOpbIe yKe UMEITCA Ha
mecTe. HeobxogumMo NpoBepuTh, CTOUT NN B NPOLIECCe COOPYKEHMA KOHCTPYKLIMM YAANATL YacTh pactu-
TENbHOCTN N BNOCNEACTBNM €e BHOBb MCMONb30BaTh. B nepeyto ouepeab MOXHO NCNONb30BaTh NNACTb
PACTeHWIA, KOTOPbIE Kak TPaHCMNAaHTaHThl NOKPbLIBAIOT BCK MOBEPXHOCTL U BbICTPO BOCCTaHaBAMBaIOT
CBOIO KOPHEBYI0 CUCTEMY ¥ NOBPEXAEHHbIN YUaCTOK.

Takke MOXKHO MCNOMb30BaTL YaCTK PaCTEHMUIA, CNOCOBHbIE K 0BPaz0BaHKI0 3BEHTUBHbBIX KOPHEIL: BETBY,
YEPEHKK, KOPHW MM XNbICTbI, A TAKXKE BEreTaTMBHO Pa3MHOXalOLWeecs pazHoTpaBbe.

06bI4HO BCerfa BCTaeT BONPOC, 0TkyAa bpats XKuUBOW maTepuan, cnocobHbii K ykopexenuto. NMpouspacra-
10WKe Ha MecTe pacTeHnA, HaNPUMEp TONOMNb N MHOTME BUAbI MBbI NYYLLE BCEro MOAXOART ANA KNBbIX CO-
OPYXEHWUN, NOCKOMbKY UX BETBX 0ONAAaoT MOLUHBIM FEHETUMECKUM NOTeHUManom. Pegkue unu yeHHbie
nOpoAbl MOKHO TaKKe UCNONb30BaTh B OTAENbHLIX CNYYaAX, KOTOPbIE BbIKanblBaloTCA BMECTE C KOMOM
3EM/IM 1 aKKYPaTHO NepecaXxnBsaloTca, Kak TpaHcnnaHTanTol. MokynHon matepuan NpUMEHSIOT B TeX Cny-
YanAx, €CNY Ha MECTe HeT eCTeCTBEHHOW PacTUTeNbHOCTY.

Hanpumep, 8 I0xxHo#n 1 Cpeaneir yacTn EBpONbl HET @CTECTBEHHbIX BUAOB MBbl U TONONA. [TO3TOMY B MH-
HKEHEPHO-BNONOrMYECKNX COOPYKEHUAX UCMONBb3YIOT NUMBO BTOPUYHBIE NONYNALMK, NUBO CaXeHLbl U3
NUTOMHUKOB. [Py NOKYMKe X1BOro Matepuana cnegyert obpalats BHUMAHNE Ha €ro NPouCxXoKaeHne n
KauecTso.

Y1061 4OBUTHCA YCTONUMBOTO GYHKLNOHNPOBAHUA NHXEHEPHO-6MONOrMUecKoro CoopyKeHus, cnegyet
NPUMEHATD PasnNUHbIe BUAbI PacTeHUl. DKONOrMYeckue Buabl pactTeHuii Hanbonee AenCTBEHHb, ecnu
OHU KMBYT B cMBUo3e ¢ baktepuamn 1 rpubamu. Myukopusa u npoune 6akTepui XKnBYT Ha KOPHAX pac-
TEHWI U NPOU3BOAAT a20T, KOTOPbIN COCOBCTBYET BLICTPOMY YAYULIEHWIO NOYBbI. TakM 06pasom, co3aa-
etca 3G eKT 4ONroBPEMEHHOI0 eCTeCTBEHHOTO YA0BpeHus NouBs.

Bbi60p N0OX00AWUX UHXKEeHEePHO-6UON02UYeCKUX COOPYXeHul

MocTagneHHas Lenb AOCTUraeTCA CambiMy Pa3HOOBPa3HBIMM MHXEHEPHO-6MONOFNYECKUMI METOAaMM.
[na 31oro HeobxoanMo ebibpaTh TaKoW MeToq, KOTOPbIN Nyulle BCero NOAXOAUT K MecTonpouspacta-
HUI0, BNaronpuATHOMY AANA UCNONb3YEMbIX KUBbIX PACTEHMIA, MOCKONbKY B 3TOM Cliy4ae pacteHus Haubo-
nee YCTONUMBD! 1, TPEBYIOT He3HAUNTENbHbIX 3aTPaT Ha OBCAYXMBAHNE U ABNAIOTCA CaMbiMI IKOHOMMY-
HbIMU.

KanendapHeiti nnaw

BaKHbIM 3TaroM ABNACTCA COCTaBNEGHME KaNeHAAaPHOro Nnaxa, Kak Ana nogbopa pacTeHuil, ux 4OCTaBKK,
Tak v 4nA MCNONHEeHUA OTaenbHbIX paboT. MOCKoNbKY BCE HE MOXKET MPONCXOANTE B Nloboe Bpems roaa, To
8ce paboTbl HYXXHO COFNACcOBBIBATL BO BPEMEHN C 3eMASHbIMKU PaboTamu 1 KNacCUYeckon NHKeHepHon
paboroun.

O6uwee u demansHoe nnaHuposaHue

Mpy MHXEHEPHO-BMONOrMYECKIUX CTPOMUTENbHBIX PaBoTax OKa3anocs HepaLuoHanbHbiM AeTanbHoe nna-
HUPOBaH1E OT Havana [0 KOHLa, NOCKONbKY BCTPEMAIOTCA HEMPeACKasyeMbie U3MEHEHWA BO BPEMA 3eM-
nAHbix pabor. Mo3ToMy Nyylwe BCero cHavana CoCTaBAATL TONbKO 06N NnaH 1 npeanpuHumate bosiee
[eTansHoe NNaHUpoBaHue Bo BpemA fanbHENLLNX CTPoUTeNbHbIX paboT.
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General and detailed planning

It has turned out not to be practical in bioengineering construction works to plan everything in detail in
advance as frequently unexpected changes occur during groundwork. It is therefore advisable to start
out with a general plan and to plan smaller details as the work progresses if the general plan is not suf-
ficiently detailed.

Tending and Maintenance of Bioengineering Structures

It is a specific feature of bioengineering structures that their protective potential is initially low and that
they develop their full effect as the plants develop. To encourage this development and to shorten the
period until full effectiveness is achieved, tending and maintenance operations are usually required. The
more extreme the conditions are for the survival of the pants the more intensive these will have to be.

In-process tending

This includes all measures which are required for a structure to reach a state at which it is ready for accept-
ance. Works which have been assigned to special subcontractors for execution should be included as well.
This not only clearly settles the matter of responsibility for remedial measures in case of poor workman-
ship but also for any necessary improvements until acceptance, such as reseeding, replanting, fertilization
and pruning as well as mowing, mulching and watering, if necessary.

Sustained tending

This term includes all measures which have to be taken to preserve the vegetation that has developed and
to maintain its technical and ecological functions. Sustained tending is the responsibility of the client or
itis put up for a separate tender,

Provided the right bioengineering methods as well as the right species of plants have been chosen, in

most cases no further tending is likely to be required after two years.

However, on extreme sites, such as very narrow brooks or locations that are exposed to permanent high

stress, (e.g. ski slopes), annual tending measure may be needed.

Under normal circumstances, tending measures to preserve bioengineering works and their functions

are required at mid-term (3 - 10 years) or long-term (more than 10 years) intervals or after extraordinary

events, such as natural disasters, fire or damage by third parties.

Such tending and maintenance measures may include:

« prevention of damage by game animals

«  mowing including the removal of the mown herbage material

- pastoral use, usually for a short time, by certain animal species, e.g. sheep

« mulching of woody plants, especially in dry zones

- watering orirrigation

- dewatering or drainage

- soil amelioration by fertilization, aeration and loosening

« wood pruning by removing dead and diseased or damaged shoots for rejuvenation, thinning and en-
couragement of preferred woody species

Tending and maintenance schedule

For larger bioengineering structures, a tending and maintenance schedule should always be prepared,
specifying mandatory measures for an extended period of time (at least 30 years) and containing informa-
tion in which month the respective measures are to be carried out.

YXO[ 1 OBCNY>KUBAHUE UHXXEHEPHO-BUNOJIOMUYECKUX COOPYKEHUI

OCOBEHHOCTBIO MHXEHEePHO-CTPONTE/IbHBIX METOLOB ABAACTCA TO, YTO CBOK 3aWUTHYI0 GYHKLMIO OHU
BbINOMHAIT TOMbKO NOCNE YCTONYNBOrO PasBUTUA pacTeHuit. YTobbl COAeNCcTBOBATL ITOMY Pa3BUTIIO
1 BMECTe C TeM COKpPaTUTb BPEMA A0 HACTYMAEHWNA NOMHOW YCTOMMWBOCTY COOpYKeHus TpebyoTca me-
ponpuATUA No yxogy. OHu JoNXkHbl BbiTe MHTEHCUBHEe Tam, rae Hanbonee 3KCTpemManbHbl YyCNoBUA Ans
CyLLeCTBOBaHUA PAcTeHNN.

Yx00 3a 20mo8sbIM coopyeHuem

Mog s3Tum cnegyer noHumaTo BCe Te paﬁo‘ru, KOTOpble HEOGXORMMbI ANA JOCTUKeHWA ycrofmmsoro co-
CTORHWNA COOPYXKeHuA. dton ycTpaHeHne HeoCTaTKOB NpX BbINONHEHWUW BCNIOMOraTesibHbiX pa607, Ha-
npumep, AONOMHUTENbHbBIN NOCEB UNK AONONHEHWe OPEeBeCcHOW PacTUTENbHOCTY, BHECEHMe yno6penvu?1,
npu H906XOAMMOCTM CEHOKOC, MyNibMMpOBaHMe 1 opoLweHue.

O6cnyxusaHue

Moa 3TUM NOHATVEM NOAPA3yMEeBaloT Te paboTel, KOTOPbIE TPEBYIOTCA ANA YXOAa 33 COOPYKEHUEeM U CO-
XPaHeHMEM ero TeXHUYECKNX U 3KONOrn4eckux oyHkumin. OBcnyxuBaHme BbINONHACTCA 3aKa3uMKOM no
cneuuanbHoOMY NPegnucaHmio.

Ecnu Bbi6paHbl NpaBuiibHble MHXEHEPHO-OMONorYeckne MeToAb!, @ TakXKe NPOU3BOAUNCA NPABUAbHbLIN
nogbop BUAOB pacTedui, To B BonbwMHCTBE CNyyaes co BTOporo roga bonsbue He Tpebyetca HUKakoro
TeKkyLwero yxopaa.

OAHAKO B IKCTPEMANbHbBIX MECTOHAXOXKAEHNAX, HANPUMED HA NbDKHbBIX TPACCAaX 1AW BO3ME MENIKNX yyac-
TKax pyUubeB 1 peK, MOXKET NOTPeboBaTLCA eXKErogHbIN yXoA.

Kak npasuno, pabotbi no yxoay TpebyloTca AnA COXPaHEHUA UHXEHEPHO-BUONOrMYECKUX COOPYXKEHWUIA 1
nx GyHKUNIA B cpeaHem Yepes Kaxabie 3 — 10 neT uan nocne YpessbivanHbiX CUTYyaUui, Hanpumep, nocne
CTUXMIAHbIX BeacTBIA, NOXapa U T.4.

Takoro poga yxoa MOXET cogepatb cnegytolme paboTbi:

+  NPeAoTBpaLleHUe NOBPEXACHUI OT ANKNX KUBOTHBIX

+  CeHOKOC, BKMIOUas TPaHCNOPTUPOBKY

+  MynbuMpOBaHWe, 0COBEHHO Ha 3aCyLWNUBLIX NNOLWAAAX

+  opoueHne

+  006e3B80OXMBaHNE 1 CO3JaHME APEHAXKHDIX CUCTEM

+  ynyuweHue nousbl yaobpeHmem n pbixneHuem

+  ypaneuue nornblunx ApeBecHbiX PacTeHNi 1 OMONOXKEHUE APEBECHbIX MOPOA.

lnaH no yxody

Mpu cTpoutenscTae HoNbLINX MHXEHEPHO-OUONOrNUEeCKX COOPYKEHNIT AOMKeH pa3pabaTbiBaTbCA NnaH
N0 YXOAY, KOTOPbIN Perynupyer AoNrocpoyHbie paboTsl No 06cnykunsaHuio (MuHUMym Ha 30 neT), a Takxe
COAEPKUT YKa3aHMA, B KAKOM MECALE HY>KHO BbINOMHATL T€ UK HbIe PaboTbl.
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Service Life

Modern bioengineering structures are relatively young. The oldest ones, which are well documented in
publications by SCHIECHTL and which still exist, were designed by HASSENTEUFEL, KRAEBEL and PRUECK-
NER and date back to the 1930's.

Numerous projects implemented by Schiechtl himself are fifty years old and still fully operative,
Although most of them were little cared for and no major maintenance efforts were made due to the lack
of money, they still fulfil their function today.

This is clearly the result of a correct assessment of the ecological conditions during planning as well as of
the right choice of plants, construction method and workmanship.

Stable permanent states can be safely achieved, as is the case with other plant communities such as for-
ests and grassland.

Profound knowledge and consideration of the dynamics of artificial plant communities thus created (i.e.
natural succession) will help to avoid unpleasant surprises and reduce maintenance costs.

Normally, pioneer vegetation develops via several phases of maturity up to a so-called state of climax,
which is determined by local ecological conditions. A climax community is a kind of permanent state,
which changes only if conditions on site - especially climate - change.

If an intermediate stage of plant development is required for functional reasons, mid-term and, if neces-
sary, even annual maintenance intervention may be required.

The long-tem nature of such developments and the longevity of climax stages justify the assumption that
living, bioengineering structures are superior to classical engineering works as regards their service life.

However, every living system depends on its own vitality. This is why bioengineering structures will
achieve their highest efficiency and longest service life where optimal growth conditions prevail.

NPOYHOCTb COOPYXXEHUA

Coopy¥eHna COBPEMEHHOW UHXeHEepPHOW BUONOrMK OTHOCUTENBHO MOTOAbl. CaMble CTapUHHbBIE, N3BeCT-
Hbte Ham n3 ny6nnkauuin LUWXTENA (SCHIECHTEL), npumenaembie XACCEHTOWNEM, KPBENb W MPIOKHE-
POM (HASSENTEUFEL, KRAEBEL, PRUECKNER) 6bin1 nocTpoeHs! B Tpuauareie rogbt 20 cronetus.

Camum LLnxtenem Bbinm COXpaHeHbl MHOTOYMCNIEHHbBIE COOPYKEHMA, KOTOPbIM, HAaNPUMEP, yXKe NoncoT-
HU NIET ¥ OHW NPeKPacHO GYHKUMOHUPYIOT. BONBLUIMHCTBO N3 HWUX U3-3a OTCYTCTBUA AeHer ocTasanucs 6e3
YXO0a, OAHAKO [10 CUX MOP OHW BbINOAHAKT CBOK GYHKLMIO.

370 ABnAetcs, 623 COMHeHus, NPaBWUIbHLIM IKONOTUYECKMM NOAXOA40M MPK NNaHWMPOBAHWUK, a TaKXKe npa-
BUNbHbIM BbI60pOM Bugos pacrenmﬁ N NHXEHEPHO-CTPOUTENbHbIX METOA40B NPW UCNONTHEHNI.

3HaHuWe v yueT pasBuUTUA TaKuUX MCKYCCTBEHHO CO3AaHHbIX COOBLYECTB pacTeHnil NpejoTBpallaeT Henpu-
ATHOCTY M YMEHbLUAET Pacxofbl Ha cofepXKaHue.

Ecnu Heobxognma nogaepKka npomMeKy TouHOM CTagun pasBuTna PacTUTENbHOCTYH, TO NPOBOAAT Cpej-
HECPOUHbIE 1 BO3MOXKHO [aXe eXXeroHble MeponpuATUs No YXoay.

Kaxpan xusan cucTema BCerga 3aBucuT OT CBOEIN yCTOMUUBOCTY U NO3TOMY MHXKeHepHO-Buonornueckue
COOPYKeHUA JOCTUraloT Tam CBOEro HauBbICLLero pa3BuTs N HanbonbLuel NPOYHOCTY, rae npeobnaga-
10T NyuLWKe YCAoBUA pocTa.
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1.1 ® Ausrunden von Bruch- und Anschnittrindern Anweadung und Baubeschreibung: Uberhdngende Baume, iberhingende Rinder von Briichen und Anschnitten
* Modelagao da crista do talude em deslizamentos e taludes de escavacio sollen abgotugon und mit einem Radius von mindestens 5 m ausgerundet werden. Die darunter legende
® Boschung wird dadurch stabller und kann sich begranen oder ingenieurbiologisch vedbaut werden
Oxpyrnenie 6poskm Baumateriat Maschinen, wenn Zidahrt maglich, sonst mit Handwerkzeug
Rounding off of fallure and cutting edges Eabaweit: jodeczedt

“ Reperfilado de la coronacién del talud en deslizamientos y en taludes de excavacion Arbeitszeit: 5 Min /m, variabel nach Gelandesituation

Proceds ¢ apbcagdo; Extral-se o material que sobressal na crista do talude, Incluindo drvores
© vedactes, arrendondando-s& numa curvaiura com pelo menos 5 metros de raio. 1510 ird determinar a
estabilizacho do corpo do talude, que se pode deixar a0 cuidado da vegetagio espontinea ou sistemath
zi-1o com técnicas de engenharia natural

Materisis: Descoroamento mecanico sempre que seja possivel o uso de maguinas, caso contririo, manual
Periodo de execugio: Qualquer periodo,

Dumagde 44 trabulhec 5 min /i aprokimadamente, dependendo da topografia mals ou menos acidentada,

iy TP e BuCTYNAUY0 BROBKY NAXOTHIK IOMME M IEMENLHLX YHICTHOB Mol
ROLAMO CreCTi NO pagnycy 5 m. Tonuko noche sToro Chegyer HauHaTy OIeNenNTs OTKOC WAK COARABATY
VMO0 HE MO -BUONOrvYOCKHE CODPYMOHWA,

Cipe o puan: Mex > 0 8 TOM CAYYIL, €CAK NOISONRIOT NOILEIAHGIE NYTH, HHAME 4enaTs
BNy,

Eposs cTponTRAMTEL: I ADBOR APEOMA

Palouee spema 5 MM, B SABHCHMOCTI OF COCTORMMA 3EMNM

¢ dure and appli Overhanging trees, overhanging edges of failures and cuts should be
removed and rounded off with a radius of at least 5 m, This improves the stabllity of the slope undemeath
and pregares it far revegetation o bioengineering measures.

Material: machines, if access is possible, otherwise hand tools

Time of construction: any tme

Time required: 5 min./m, depending on terrain features

Descripoan y aphicacdn: Se extrae la parte que sobresale de la coronacdn def deskzamiento, se rodondea of
perfil con un radio de por lo menas 5 metros. Se acondiciona de esta manera para estabilizar el talud que
se encuentra por debajo, y que por |o tanto se podrd bien dejar a la revegetacion espontanea o bien se
acondicionara con las técnicas de bioingenieria,

Materiales: Reperfilado mecanico siempre gue sea accesible 3 1a maguinana, en caso contranio reperflado
manual

Penodo de efececion: Cualquier periodo

Duracion del trabajoc 5 min./m aproximadamente, dependiendo de ks Topografia mas o menos accidentada

Kostos, custe, Pacagm, cost, coste: 1) - 15 €/m

n ’ 73
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Drainage systems

5.10 ® Lebender Stangendran
“ Canaletas de drenagem com ramagem viva
“ Ap ns P
Living pole drain
* Haz de estacas vivas de drenaje

A dung und B hreibung: Zur tiefreichenden Entwisserung werden unten tote und oben lebende
Stangen in 50 - 60 cm breite und tiefe Graben eingelegt . evtl. mit Bindedraht gebunden, Sie werddn an
Rutschhangen mit sestichen Pfihlen gesichert und im sumpfigen Terrain wegen des Auftriebs mit Quer:
stangen niedergehalten

Baumaterial: Stangen ausschiaglihiger Geholzarten und andere mit 5 - 10 om Durchmesser und mindes-
tens 3 m Lings, lebende oder tote Pliocke, 1- 15 m lang, oder Stahistibe, Querholzer, Bindedsaht
Babauzeit- wihrend dec Winterruhe

Arbeitszest: 30 Min./m

P e aplicagha: Utilizam-se quando se pretende obter uma drenagem em profundidade.
Escavam-se sulcos com uma profundidade entre 50 a 60 cm. Na parte inferior do sulco colocam-se os
FMOSs MOrtos & sobre estes sho colocadas os ramos vivos. Se necessario 05 ramos podem ser atados com
arame. Em taludes com risco do deskzamento, as faxinas sao foiadas lateralmente por estacas mortas, de
modo a que & mesma fique retida na vala.

Materiais: Ramos de espécies lenhosas com capacdade de propagaclo yegetativa, com didmetro entre S o
10 cm @ um compeaimento de pelo menos 3 metros. Ramos Mmortos ou vivos com um comprimento de 1a
1,5 m, ou barras de ogo e arame

Periodo de execugio: Durante o perodo de repouss vegetativo

Duragde de trabalhe: 30 min/m?,

Npumenonne n CrponTenswoe onncamme: 170 OCYIDOMHS INOKHRX CAOeN NOYEE! B BOPOIME:, MPUHOK W FayGHHOR
50 ~ 60 om yrAaguinaoT MepTENE W sstibie NoGEr, N0 BOIMOMHOCTI Comtsaan wx npononoxoi. Mo 6o-
KOM WX YEPENIAIOT KONBAMS, & #8 BONOTHCTOR MECTHOCTH RONONNATENKHO SAKPDENNRIT NONEREYHO,
Crpontenssiit MaTeprar: BeTan Apescoudx BRAON, CROCOtMLe YROPEHATEER, RHaMeTRpoM 5 - 10 oM, Ankuol
MIAMYM 3 AL wmssie WM MepTise Konen 1 1.5 m anunon i cransisie Creprony 6pyCcha NpoBonoka,
Bpomn CYPOHTRNLITRE: B NEEIO 3HM010 NOXON

Padoues spemna: 30 muk/m.

Constrattion procedure and application: For deep-reaching drainage, dead poles are placed at the bottom and
living podes at the top of ditches of 50 - 60 cm in depth and width and tied togethor with hinding wire, if
necessary. On slopes prone to failure, they are secured on the sides by piles. On marshy terrain, they are
held down with cross beams to prevent uplift

Material; poles of shoot foeming woody plants and others of 5 - 10 cm in diameter and of at least 3 m in
length, living or dead stakes of 1 - 1,5 m in length or steel rods, crass beams, binding wire

Time of construction: during winter dormancy

Time required: 30 min./m

Descipddn y aplicaciée Este sistema se utiliza cuando sea necesaro un drenaje profundo, Se abren zanjas
de una profundidad y anchura de 50 a 60 om, 5o colecan estacas muertas @n la parte Inferior y vivas on la
parte superior. S| es necesario, se stan con alambere. En pendientes con desl 1to, se aseguran con
plaguetay laterales. En zones pantanosas o encharcadss, se pueden sujetar los haces de estacas con barras
perpendiculares, para evitar ol efecto de la fuerza ascendente,

Materiales: Varas de especies lefiosas con capacidad de envaizamiento y otras de un didmetrode Sa W0 em y
una longitud de ol menos 3 m, eStacas vivas o muertas de 1a L5 m de fongitud o barmas de acero, traviesas,
alambre.

Periodo de ejecucion: Durante el reposo vegetativo

Duracidn del trakajo: 30 man./m

Kosten, custo, Pacxagu, cost, coste: 20 — 50 €/m

o o e
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1.8 # Sickergraben, Sickerschiez A dung und Baubeschesidung: Zur Oberflachenentwisserung oder bel Staundsse werden Je nach antal
' Canais e fossas de drenagem fenden Wassermengen in regelmidssigen Abstinden Grilben gezogen und mit wasserdurchiassigem Ma-
s terial geflilt. Sie munden in andere Entwilsserungssysteme
Apenaxubie kanass Baumaterist Reisig, tote Aste, Rundholzstangen, Steine, Filtergabionen, Kokoswalzen, Kunststoffe
Seepage ditch, robble dram Einbaureit: jederzeit

Asheitszeit: maschined| 30 Min./m

Fosos de drenaje, canaletas de drenaje

Pe. "

L4 & apbicagher Para facilitar n drenagem superficial ou no caso de acumulagio de agua,
constroem-se fassas a uma distincia regular, cheias com material que permita a percolagho da dgua. As
fossas de drenagem confluem a jusante com outros sistemas de drenagem.

Materlals: Ramagem, ramos mortos, troncos, pedra, gabides filtrantes, rolo de coco e materials sintéticos
Periedo de execuche: Qualquer periodo.

Duragdo do trabate: 30 min,/m.

p np Ann ocymennn NOBEPXMOCTI WIN My, N0 NAOWAAN HE DAKHARDBOM
PACCTORMMM BAXANSNMOT KaMABG) M 3ar WX sogonp 4 Mmarcpuanom. Jarem o Coe -
HRIOTCR C ADY MMM CHCTEMAMK OCY LI HNR.

(rpumw MATCPRIA: XDOPOCT, CYHhR, ACPCRAIOST LUXCCTR, KIWHN, KONOCONEO NANWKHA, HOXYCCTREW
GNNLTRYIOUMA MaTOPWAN

Epens TPOSTEARCTEA B MOBOE RPoMH,

Patowse DPOMI: MEXAHMSOCKH 30 Mitn/m,

Construction procedure and application: For surface drainage or In case of waterdogging, ditches are dravwn at
regular distances and depending on the water quantities to be dreainad and filled with materal that is
pervious to water, They discharge into other drainage systems

Material: brushwood, dead branches, round timber poles, rocks, filter gabions, coconut Aber rolls, synthetic
material

Timve of construction: arty tame

Time required: using mechanical equipment: 30 min/m

Descxipcion y aphicaddn: Paca faciktar ol drenaje superficial o en el caso de un estancamiento det agua, se rea-
fizan fasos a distancia regular que se rellenan con material gue permita la precolackon del agua. Los fosos
de drenaje confluyen a valle con otros sistemas de drenaje.

Materiales: Rarnaje, ramas muertas, troncos, pledras, gaviones filtrantes, rollos de coco, materiales sintét-
[

Periede de ejecuciéa: Cualquier periodo

Duracion ded trabajec 30 min./m

Nasten, custo, Pacxoge, cost, coste: 50 - 300 €/m
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1.6 * Offene Rinne
© Canais e canaletas abertas
© OrxpbiTeie wenoba
Open channel
@ Canales, canaletas ablenas

82

Amwendung und Baabeschreibung: Oberflachiich uber den Hang abfliessendes Wasser, welches von der Vegeta-

tion nicht alleine sufgenommen wird und nicht versickern soll, kann in offenen Rinnen aus jeglichem zur
Verfugung stehendem Material abgeleitet werden.

Bawmaterial: vorgefertigte oder vor Ort zusammengebaute Elemente aus Holz Stein, Beton, Blech, Kunst-

stoff, Befestigungsmaterial
Einbauzent: jederzeir
Arbeitsze®: 30 Min. - 5 h/m

Procedimento conatrutive & aplicache: A Agui que escoa laminarmente sobre o talude, que nio & interceptada
pela vegetacio e que nio se infiltra no terreno, pode ser captada, atraves de canais abertos realizados
com qualquer matanal disponivel

Materlais: Elementos em madeira, pedra, cmento, laminado metalico, plastico pré-fabricado ou feito em
obra, material de fixagho,

Periodo de execegio: Qualquer perfodo.

Duragdo do trabalhec 30 min. - 5 h./m

TpHmanonne 1 CTPORTEAKMOE DNNCImse: TOKYU|YHO 110 NOBEPXMOCTH CXNONE BOMY. KOTOPYIO HE YCRANBIOT PacTh-
TENLHOCTL, MOKHO GTBECTH OTHPMTLEMM Menobamu 1 moboro, OCA B PACHOP M. MaATEDH-
ana,

e &

PUAN: MATOT 3APANCE NN COBPANMBIO HA MECTO INEMONTH NI ARPONA, KIS,
6e‘roua MECTH, HOKYCCTEEHHONO MATEPMANA (NABCTMACCHI, KPENEKHBLIA MATEPHAA
Bpemn crp LI 8 Mod
Paboves spoma: 30 Mm-S uim,

Construction precedure and appiication: Water that runs off the surface of a slope and cannot be taken up by
vegetation alone and should not be allowed to seep Into the ground either, can be discharged In open
channels of any material available.

Material: olements of wood, rock, concrete, sheet metal, plastic esther prefabricated or assembled on site,
fastening material

Time of conatrection: any time

Timve required: 30 min, - S h/m

Descripcidn y aplicacién: El agua que fluye laminarmente sobre la ladera, que no es interceptada por la ve-
getacidn y que no se infiltra en el terreno, puede captarse mediante canaletas ablertas roalizadas con
cualquier material disponible

Materlales: Elermnentos en madera, piedra, hormigan, laminado metalico, plastico ya prefabricados o cons-

truidos en abra, elementos de anclaje
Periodo de epecucion: Cualquier periodo
Duradion del trabajo: 30 min. - 5 h/rm

Kosten, custe, Pacxogm, cost, coste: 30 — 300 €/m

LV ALV RV
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1.7 ® Raubettrinne, Raupfister, Baupackung Aswendung und Baubescwedeng: Um Hangwasser oberflachlich abzulelten und zu versickerm, werden in der
* Canais e canaletas de fundo rugoso ou com revestimento vegetal Falllinde raue Steine moglichst senkrecht in Form von flachen Mulden gepackt und mit Plihlen gesichert,
a Bei stirkerer Belastung griindet man die Raubettrinne auf Drahtsteinmatten oder Beton
KecTkmit %enob (noTok) 3 GynbimHuKa Sagmaterial bruchraue Steine, Kantenlinge ca. 15 - 30 cm, Pfithle, Filterkies, evtl. Drahtsteinmatten, Beton
Rock channel, rough rock paving, tiprap Hinbaweit: joderzeit
“ Canaleta de fondo rugoso, canaletas con revestimiento vegetal Aebetszeit: 120 Min./m?

Prnradies boo e

7 eaplicaghe: De forma a facllitar a drenagem superficial ou a impedir acumulagdes de
8gua, sho realizados a distancias regulares, canais largos e pouco profundos, que 5o posteriormente
preenchidos com pedra ou outro material que consinta a percolacdo de Agua. Estes canais sho depois
interligados a um sistema de drenagem.

Materials: Pedras de 15 4 30 cm, estacas de madewa, cascalho grosselro, mantas de gabloes e cimento
Penisdo de sxecugho: Qualquer periodo

Duragio do trabathe: 120 min./m?

p uerp Hrobst OTASCTH C NOREPNOCTA CRADKA BoAY W ofecneunTs ee oanoape-
MEHHDE NPOCIYUBANNE, N0 AWM NROTRKINHA B KIHIIXY YKADAMEMOT HEPOBHME KM, NO BOIMOM-
HOCTH BERTUKANLHO, W MIPDEAKS YKREIHOT MX KOMALEAMM. TTIDN CUABOoN HATPY Sk MEnol ns OynbuKHtKa
(xmucul YRPENMIOT METARNMMECKOR CETROR Niv GETOHOM,

P P ATEAC HEPONMRE KAMIS ANMHON OxoN0 15 « 30 Om, Konseuxn, TPann, WH T
W1 KAMMOS npoannom GeTon
Speun crposTeascTaE 8 Mo00E BpeMs
Pabowee spemn: 120 sn/ned,

(¢ dure and appl To discharge slope water on the surface and to enable it to seep Into the
ground, touqh rocks are packed In the fall-hine in a vertical direction In the shape of a shallow trough and
secured with pegs, In case of higher loading. the rock channel I3 laid on gablon mats or on concrete
Materlal: quarry-faced rocks, edge length approx. 15 ~ 30 cm, pegs, filter gravel; gablon mats, concrete, If
neCEssIry

Tieme of construction: any time

Tiene required: 120 min./m?

Descripcion y aplicacion: Pars captar las aguas torrenciales y permitic al mismo tiempo la precolacidn, se co-
focan al fondo de valles amplios y poco profundos grandes piedras rugosas orlentadas a lo largo de la
linea de maxsma pendiente, posicionandalas verticalmente slempre que sea posible y si fuera necesario,
ancladas con piquetas. En caso de una fuerte carga hidraulica, el canal se cementa

Materiales: Trozos de piedras de tamado 15 - 30 cm, piquetas de madera, grava gruesa

Penido de ejecucién: Cualquier periodo

Duracion del trabajec 120 min./m?

Kosten, custo, Pacxage, cost, coste: 200 - 300 €/
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717 © Begriinte Rauhbettrinne A deng und Baubesch g: In nicht standig Wasser fUhrenden Runsan oder stellen Entwissarungsrin

“ Canal enrocado de leito rugoso vivo nen. In flache Mulden werden nach Bedarf Pfahle eingeschiagen, um dahinter Steine 2u packen, oder die
Steine werden lose geschittet. Am Rand werden die Mulden mat Faschinen bepflanzt, die 2wischenrau-

T O20naHaHNe PHITEWH K] CWEPOXORITHM 1HOM me der Steine werden mit Saatgut begriint. In diesen Rinnen vesickert Uberschissiges Wasser oder wird

Vegetated rough bed channel abgeleitet

© Canal de lecho rugoso vivo Baumaterial: Pfahle, langliche Natursteine oder kantige Schdttsteine, Faschinen
finbauzest: jederzeit, Faschinen withrend der Vegetationsruhe
Mbeitsreit: 60 Min. /m?
Procegdimento construtive & aplicagho: Em canais com caudal intermitente ou em canaks de drenagem declivosos
Os canals planos sdo recuperados com a ajuda de estacas, atrds dos quais sdo colocadas pedras, Também
se podem colocar as pedras sem ancoragem com estacas. Ao longo das margens colocam e faxinas, Nes
tes canaks Infiltra-se a dgua em excesso, 0u entdo ¢ escoada com wvelocddades de escoamento amortecidas
pela rugosidade do fetto rochoso
Materiai: Estacas, pedras naturais oblongas ou matenal de enchimento com extremidades afadas e faxi
nas,
Perinde de execngdo: Em qualquer estagio, as faxinas durante o perodo de dormeéncia
Duragio do trabathe: 60 min./m?
Tipusteiemt » CIPONTEAMMSE ONRCANNE: JACHONLEYIOT NN OCYIUEHHA KEYITHLIX KAHSH Wik KRy Ty oBparos. B
NNOCKYIO MACT OBPATS (PUITHMMA, BEARIOT HOOGXOANMOE KONUMECTIO KONLES, W JADPACKBANT KAMNFR
Mot KPas SNaiwsed 0XCNOMA0T GMUMMHAMM, B TAKIX NOMMAOMUEX (BNALMHEIX) MATWRINSH RAGA AMTHES
OTCH I8 NONEY MM CTOKART.
Crposreasinsh Marepanan: KOsest; NPOAOATONATHE NPWDOSHEM KIMHM MW OCTRHE Kamewsn (Wwebewn), daun-
LS
Bpeame cpontenscrsi & MOG0E SpeMn; SALNHB 8 NEPNOA BETETALMONHOND NOKON,
Pabovee npesmn; 60 M /v’
Construction procedure and application: In temporarily water-carrying gullies or steep drainage ditches, Piles are
driven o shallow troughs and packed or loosely filled with stones behind. The troughs are vegetated
with fascines along their edges. In these ditches, excess water seeps into the ground or is discharged
Materiak: piles, oblong natural stones or sharp-edged fill material fascines
Time of constrection; arvy time, fascines durtng the dormant period
Time required: 60 minJ/m?*
Descripdon y aplicacidn: En regatos intermitentes o en zanjss de drenoje de fuerte pendiente. En hondonadas
suaves, se clavan las plquetss que sean necesaras para colocar piedras tras ellas. Tambidn se pusden
echar s pledras sueltas. En 1os latersles de ls hondonada se colocan fajinas. En ¢stos fosos, el agus exce-
dente se infiltra 0 puede ser desviada
Materlabes: Piquotas, pledras naturales alargadas o plodras canteadas, fajinas
Periode de ejecucion: En cualquier momento, fajinas en parada vegetativa
Duracion del trabajo: 60 min./m?*
Katen, custe, Pacxogw, cost, conte: 200 - 300 €/m?
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Seeding

2.1 ® Heublumensaat A dung und Baubescheeibong: Offene Flachen werden wieder hergestelit, vor allem in alpinen Regionen
* Sementeira de feno und Naturschutzgebleten Voo autochtonem Wiesenheu waerden die samenreichen Reste samt den Hal
on men cinige Zentimeter stark auspestreut. gegegenenfalls mit Wasser bespriht.
OCOSBHICOXTMEMM COLUMETHAMM Baumaterak samenresche Reste von Hew, 0.5 - 1 kgim?, das Hew kann auch gedroschen werden
Hayseed sowing Einbaszeit: zu Beginn und wahrend der Vegetationszest

Siembra de heno Arbritszeit: 1 - 3 Min/m?

’ utive e aplicagho: Para reinstalar vegetagho em superficies nuas, especialmente em regides
montanhosas @ em dreas protegidas. Espalha se uma mistura de feno @ restolho rica em sementes de
espécies autoctones, até se cnar uma camada com alguns centimetros e se necessirio rega-se

Materhis: Mistura de feno rico em sementes, de 0,5 a Tkg/m?*, Pode-se utilizas feno triturado.

Periado de execugie: Inicio e durante o periodo vegetativo

Dura¢de do trabatho: 1 - 3 min /m?

p "o 0e YURCTHM 003 PACTHTONLMOCT DOCCTAMIRMMIOTCR, NPOED DCara, B
ANBIWACKON JOHE ¥ IAN0BEAHMKAX, C OCTROWERCH 1 NYTaX ANTOXTONHON SRACOXIIEN DACTHTENLHOCTH
FACOTANHRAOT PICTEHUA € COLRY > Gonuuoe THO COMAH, ViX YKAAAMRZOT HA
YUSCTES W NPU HEOBXOMMOCTI HEMNOO YHAANINOT,

CrponTenmnml MATEPUMAR BOraTINE CHMERAMI OCTATEN NUCOXIAX PACTEMRA, 0.5 < 1 kI/M', COHO MORHO Tasse
obwonotiTe

BeNA CTposTen TR J10 HAMAND M BO BPEMN BECCTALNONHOND NEeRROND,

Pabower spesasc t - 3 MMM

L€ tieo precedure and ap This method is applied for the revegetation of bare areas, especially in
slpine regions and conservation areas, The seed-containing residues and stalks of indigenous mesdow
hay are spread in a thickness of several centimeters and sprinkled with wates, If necessary.

Material: hay residues that are rich in seeds, 0.5 ~ | kg/m?; threshed bay may be used as well

Tiene of constructisnc at the beginning of and during the vegetation period

Time regetred: 1 - 3 min./m?

Dexcripaién y aplicacin: Para la revegetacion de superficies extensas, especiaimente en regiones montanosas
y o0 dreas protegidas, Se esparce un residuo de heno rico an semillas de especies autacIonas Junto con
tallos, con un espesor de diversos centimetros, ocasionaimente se riega

Materhales: Residuo de heno rico de semilias, de 0,5 a 1 Kg/m?, ol heno puede ser trillado
Periado de ejecuddn: £poca de realizacion: Al iniclo y durante la época vegetativa

Durmcion oo trabaje: T - 3 min /m?!

Kosten, cesto, Pace0am, 005, coste: 3 - 30 €/m*
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2.2 ® Heudruschsaat, Andecken von Heudrusch
" Sementeira de feno obtido a partir de ceifa local
“ Noces cennoro obmonora
Sowing of threshed hay, appication of threshed hay
* Siembra, semillas de heno procedente def trillado

58

A dung und Baubescheeibang: Standorttypische Vegetation wird erhalten. Autochtones Mihgut wird ge-
droschen und auf dkologisch shnlichen Standorten ausgebracht, gewalzt, beregnet oder mit trockenem
Kleber bestreut.

Raumateral: gedroschenes Mabgut von naturcaumiich definterten Okotypen

Babauzeit: nach dem Miahen, wihrend der Vegetationszedt

Arbelrsaelt: 5 Min./my?

Proaced 1i

P eaplicagio: O resultado ¢ a vegetagho tipica do local. O feno triturado, resultante de
cortes de prados naturais, ¢ distribuldo por 7onas ecologicamante similares, onde ¢ aplicado ¢ fixo ao
solo, utillzando-se um dlindro, regando, ou misturando um agregante

Materials: Feno triturado, rico em sementes provenientes do corte de ecotipos naturais definidos

Periodo de execugia: Apds o corte, durante o perindo vegetativo,

Deracie do trabalho; ¥5 min /m?

nerp TTOABMPAKITER PACTEHIN, COOTEETC TRYIUINE CHOBMY MECTY MPONSPac-
Taenn ypon»'! ABTOXTOMMOH DACTUTENLMOTTHA OGMQDO'AGN. ONMLLeH W NPUKATAN B COOTReTCTIRYIOULAX
MECTAX, NOANT, ROIMOKHO, NDUMEsCHNe CyD:OID wNes

Crp " pran: O6 T COME M3 TWITIN MBI SRONOTMYECKNX BULON

Bpesa crponrensorna: OCAE NOROCE, BO BPEMN SETETALNOHHOND NEPHOLA

Pafiavee apena: 60 M/ 100 sd.

Construction precedure and application: Vegetation which is typical of the site i preserved, Indigenous mown
herbage is threshed and applied onto ecologically similar sites, rofled, irrigated or sprinkled with dry
glue

Material: threshed mowed matter defined as natural ecotypes

Time of comstruction: after mowing, during the vegetation period

Time required: Vs min./m?

Descriptidn y aplicacion: Se obtiene una vegetacion de temporada. El producto de la siega de prados naturabes
se esparce en ronas ecoldgicamente simiares, se pasa por el rodille; se riega, © bien se esparce en seco
con un colants

Materiales: Semillas procedentes de la trilla de la siega de eco wpos naturales definidos

Periodo de ejecucion: Después de la siega, durante & pedodo vegetativo

Deraciém def trabajo: 15 min./m?

Kosten, custo, Pacxoam, cost, coste: 0.5 - 3 €/m!

e — %
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2.3 ® Heumulchsaat, Heudecksaat A dung und Baubeschreibung: Einheimische Flora, vor allem in Naturschutzgebieten, wird erhalten. Samen-
Sementeira de feno sob palha reiches Heu van jahreszeitlich gestaffelten Schnitten wird ausgebracht, angewalzt, beregnet oder mit
é trockenem Kieber bestrout

Noces ¢ mynbynupoBanmnem ceHom Baumaterial: Heu mit Samen von 2 - 3 Schnitten, 300 - 500 g/m*

Seeding of hay muich Enbauzeit: nach dem Schnitt, wahrend der Vegetationszed

Siembra, accichado de heao Abetsaeit: Vo Min. /v

Proced ¢ aplicagio: Utilizada sobretudo em dreas protegidas, o resultado € o restabelecimen-
to da flora autdctone, Espalha-se o feno rico om semontes provenientes de cortes ansals consecutivas,
passa-se com um cllindro, rega-se ou mistura-se um agregante

Materiais: Feno proveniente de 2 ou 3 cortes, 300 - 500 g/m?!

Pestiodo de execugha: Apos o corte, durante o periodo vegetativo,

Deraghe do trabalho; Vi miin./my

Migatesenine i CTPONTEALHOE UNNCINe: [1/1M SOCCTSHOBNEHWA MECTHOR N0, NPEX LS BCEND 8 SaN0HELHNKAX,
060('ML¢NIQDE CEMEHAMN CEHO PACRNAZLIBIIOT, NDMKITRNINAT, NCKYCCTHEHHO OPOLEINOT UAN MO DO MO
HOCTH NPUMENIIOT CyXON Ko

Crpouranimnit MaTepias: BriCOXIINE PACTRHMA C Comamants (M3 2 - 3 ywocon), 300 - S00 rimw?

Bpemn crpeutensorsa; Mocne NOKOCA, BO BREMA BETETATHEHOMO NEPMOLa

Pafiaver mpesa 60 MuH/100 at.

Construction precedure and application: Autochthonous flora is preserved, especially in conservation areas. Hay
which s rich In speds and has been harvested at different times of the year is appled, rolled down, irmi-
gated or sprinkled with dry glue

Material: seed-containing hay from 2 - 3 harvests; 300 - 500 g/m?

Time of comtruction: after the harvest, during the vegetation period

Time required: Y min/m?

Descripode y splicacién: Se obtiene heno de flora autdctona, sobre todo en dreas protegidas: Se distribuye el
heno rico en semillos procedentes de siegas consecutivas, se pasa por el rodillo, se regs o bien se ssparce
en seco con un colante.

Materiales: Heno procedonte de 2 o 3 siegas, 300 - 500 g/m?

Perlodo de ejecscidn: Después de la siega, durante el periodo vegetativo

Duracién del trabaje: Vo min./m?*

Kosten, custn, Pacopm, cost, coste: 0.5 - 5 €/m/!
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2.4 * Auslegen von Fruchtstanden, Grsmulchsant
“ Revestimento com inflorescéncias e infrutescéncias
© PaccTin COUBETIIN, PAONANLEAHNE (EHHON MyRLIH
Planting of infructescences, application of grass mulch
“ Revestimiento con frutos

A dung und Baubesch 1g: Um einen Standort mit autochthonen Arten zu besiedeln bew, Lucken zu
schilessen, werden reife Fruchtstande kieinflichig ausgebreitet und eventuell mit Klebern oder Matten
befestigr

Baumaterial: samenreiche Fruchtstande von Grasem, Krautermn, Zwergstrduchern und Geholzen, Kieber,
Matten

Bnbauzeit: sammeln und ausbringen kurz bevor die Samen ausfalien, je nach Art von Juni bis September
Arbeitszeit-1 Min./m?

Procedi e aplicagio: Para colonizar uma determinada drea com espécies atoctones, como por
exemplo, 0 revestimento de falhas ou zonas onde 3 sementeira falhou, espalham-se em peguenas super-
fickes inflorescéncias maduras oy infrutescincias que podem ser fixas COM um agregante ou com mantas
organicas.

Materiais: Inflorescéncias maduras ou frutos ricos em sementes de gramineas & outras herbdceas, de espé-
cles subfruticosas e plantas lenhosas, agregante & mantas orginicas

Periodo de sxecuche: Recolher e utilizar um pouco antes das sementes serem libertadas, dependendo das
espécies de Junho até Setembro

Dusracho de trabatho: 1 mvin./m?.

Herp Y1068 BOCCTANOBNTE YHACTOK JBTOXTOMILAM DMZIMM i LAKDETE RMIKH,
HEPORHOCTIE, HA HEM DACKNAAGIRAIT COTPT RIS COURTTHR, KOTORAO NO BOIMOMICOCTA JIKPRNNRKIT KN~
RUUMAM BOLOCTOOM HAM UEATIMM (LIMHOBKAMN)

Crpoureniesik mategsan; OOOCAUIEHINE CONNOANSE, COURETHR PRJHWX TPAR, KANPHMED COLBITHS BOPOCKa,
APCRECHMX PACTOMMU, KNON, LEATI {UMHOBKK),

Bpema crponteascTas: COOMPATT ¥ PACANAINMNRIOT HOZAAOTO A0 DNAAPHIRE COMAH, I 1ARACAMOCTH OT Pal
HOBMAMOCTI € MIOMR NO CONTABPS.

Patavos mpama: 10 mpm/m®

Construction peocedure and application: To popudate a site with autochthonous species or to fill gaps, npe Infruct
escances are planted In small patches and secured with glue or mats.

Materal: seed-containing infructescences from different kinds of grass, harbs, dwarf shrubs and woody
plants, glue, mats

Time of ceantruction: collection and apphication just before the plants shed their seeds: from June to Septem
ber, depending on the species

Time requirsd: 1 min,/m?

padn y Para © una determinada drea con especies autoctonas, como por gjemplo
cerrar algunos huecos, se esparcen en pequenas superficies frutos maduros que se pueden fijar ocasio-
nalmente con un colante o mantas organicas,
Materiales: Inflorescencias maduras o frutos ricos en semillas de gramineas y otras herbaceas, de especies
su fruticosas y de plantas lefiosas, agente fijador, colante ¥ manta organicas
Perlodo de ejecacidn: Rocolectar y utilizar poco antes de que suelten la semilla, dependiondo de las especies
de Junio hasta septiembre
Deraciéa def trabajo: 1 min,/m*

Kosten, custo, Pacoam, cost, coste: 3 - 10 €/

WL
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Planting

3.1 ® Planzung. Pllanzverfahren, Bepllanzung, Jungpflansung
* Plantacéo
* NMocapxa, cnocobel NOCAROK
Planting, planting method, planting of seedlings
“ Plantaciéon

188

g und Baube & Mit verschied 1 Pllanzverfahren werdon Flichen mit Jungen Geholzen
bepflanzt. Dadurch werden vegetationsiose Flichen schneller als durch Sukzession in Wald bzw. Hecken
UberfGhr

Baumaterial: moglichst junge Gehtdze von standartgeesgneten Arten, mit Angabe der Herkunft

Babauzeit: wihrend der Vegetationsrube

Arbeitczelt: jo nach Pflanzart und Schwierigkeit des Gelandes 2 - 30 Min/Stlck

d 1

Proce . Utilizando diversas técnicas plantam-se superficles com plantas jovens
Deste modo, superficies sem vegetacio alcangam as etapas arbustivas e de bosque mais rapidamente do
que por sucessso natural

Matenais: Plantas jovens de espécies autdctones, se possivel com certificado de origem.

Fenodo de execugho: Durante o repouso vegetativo,

Duragda de trabalhe: Dependende do tipo de plantagdo ¢ das dificuldades encantradas no local 2 < ¥ min,/
planta

Npua " orp C 13t DESCD. T passivie cnocoGams. I1o Heobrogweo gan
TOCO, MTOGM o NNOWAINX, IO OTCYTCTBYET DOCTUTENBISOCTE, OKA NONBMNACH DICTDee, HEM 38 CueT CyK-
HOCCMM B NECY MK NECONONDCAX,

Crpoutensssh Marepuan; (10 BOIMOMHOCTI MONOABE CAXEHUE TNZ0R, COOTOBETCTHYIOUMX YENOUNAM MeCTa
NPONIPACTAHUN W MIBEC THOMO NPOMCXOMAEHIN

Bpema CTPeuTANLOTRE: B NOPWON Sa7OTALMONHOID NOKOS,

Patovee spena: B 3a0MCaMOCTA OF DI PACTEHWA W COCTURA TEPRWTORMM 2 ~ 10 mats/wir.

Constructien procedwe and application: Using different planting methods, areas are stocked with young woody
plants. This enables barren areas to develop forests or hedges sooner than would occur under natural
succession

Material; young woody plants of species suited to the site — with specification of thelr origin

Time of coastruction: during the dormant period

Time requived: depending on species and difficulty of terrain, 2 - 10 men /plece

Descripddo y aplicaidn: Con diversas técnicas de plantacion se estabilecen superfices con planta joven, De
eosta manera, superficies sin vegetackon alcanzan el climax del bosque o de Ia etapa arbustiva antes que
con la sucesion natural

Materiales Planta joven de especies autoctonas, posiblemente con certificado de ongen y procedencia
Perodo de ejecucion: Duranta el reposo vegetativo

Duraciée del trabajoc Dependiendo del tipo de plantacian y de las dificultades estaconales 2 - 10 min./plan-
(0]

Kosten, custo, Paccosim, cost, coste: 2 — 20 €/510ck
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3.2 ® Pflanzung von geteilten Gehélzen
“ Plantacdo de ramos enraizados
“ MocaaKka KOPHEBbIX OTNPLICKOY
Planting of divided woody species
“ Plantacién de fragmentos de plantas, dwision de mata

Alngss incana Corylus avellana

2 "

g und Baubesch g Zur Berelcherung autochthoner Geholzarten, die im Handel nicht beschatt-
b sind, vermehet man Striucher und Biume von Laubgehblzen durch Zereilen ihrer Wurzelstocke und
Wurzelausigufer. Evil, Oberboden oder Kompaost belgeben und bewdssern

Baomaterist: Im Baustelienbereich gewonnene basale Trieb- oder Wurzel-Steckhdlzer von geteilten Wurzel-
stocken oder Ausliuferwurzein, ca. 20 - 40 om lange Sticke, 3 StUck/m?; geelgnete Arten: Alnus, Cornus,
Corylus, Labumum, Ligustrum, Lonicera, Lycium, Rosa, Viburmum

EBnbavzeit: wahrend der Vegetationsruhe, 2u Beginn der Vegetationszeit

Arbeitszeit: 2 Min Stk

Pracedi m

f ¢ aplicagho: Para enriquecimento com espécies lonhotas autéctones que ndo estio
disponivels no comércio, multiplicam-s& determinados arbustos e folhosas pela divisio de cepos, esto-
lhos ou rizomas, Se necessario, adiclonar terra vegetal ou COMPOSLo @ regar.

Mateslais: Raizes. estolhos, rizomas recolhidos na obra e cortados em partes de aprox, 20 - 40 cm de com-
primento, 3 ramos/my? dos géneros seguintes: Alnus, Cornus, Corylus, Laburnum, Ugustrum, Lonicera, Ly-
cium, Rosa, Viburnum,

Perindo de exetugio: Durante o repouso vegetativa ou no inico do periodo vegetativo

Dutagio do trabalhe: 2 min./ramo,

Np ue {JANA PATMHOMEMMA FBTOXTOMMLLX RUIOE J158 B0 CHMX DAC TR, KOTOEMK
»ev " nooname. KYCTADHMEM ¥ 18D ELA THCTHEHHAK NOPOL PAISHOMAIOT HENSHNEM X YTTA, OTROZAKAMM M
KOPHESRMA OTNPHCKAMM, PACTEHNA NPACWIIOT NOBOH, KOMAOCTOM W NONWEINT
Crpowressinii Matepuan: Ha CYPOMTEABLHBN NNOWALAX MCBONLEYIOT CAMEHLN, NOMYMENMIME ACNEHWEM Ky C-
18, OTHOANA, CTNPBICKH, OxONO0 20 ~ 40 O sucoToR, 3 Wrysn wa 1 nf nogxoangne sngut Alnus, Cornus,
Corylus, Luburnum, Ligustrum, Lonicers, Lycium, Ross, Viburnum

o B nepwon sere O NOKON; B HAYANE BETETALMONHOND NEPNOSS.
Patiouee w 2 M/ wTyxa.

G tion p dore and appln

To enrich autochthonous woody plant species which cannot be obtained
from mmem-s. dmdunus shrubs and trees ane propagated by dividing their root stocks and runners. If
necessary, add topsoil or compast and irrigate,

Material: basal shoot ar root cuttings from divided root stocks or runners obtained from the construction
site, pleces of approx. 20 - 40 cm in length, three pleces/m?, sulted species: Alnus, Cormnus, Corylus, Labur
num, Ligustrum, Lonicera, Lycium, Rosa, Viburmum

Time of constrection: during the dormant period, at the beginning of the vegetation period

Time required: 2 min /piece

Descripeidn y aplicaclon: Para enriquecer con espacies lenosas autdctonas que no estan disponibles en of co-
mercio, se multiplican determinados arbustos y arboles caducos par division de mata, de estolones o de
rizomas Ocasionalmente se afade tlerra vegetal o compost y se riega

Matelales: Radces, estolones, rizomas obtenidos en la obra y cortados en trozos de aprox. 20 - 40 cm. de
longitud, 3 trozos/m?. De 1os géneros sigulentes. Alnu, Cornus, Corylus, Laburmum, Ligustrum, Lonicera,
Lycium, Rosa Viburnum

Petiodo de ejecucion: Durante el reposo vegetativo o al inicio de le vegetacion

Dutacidn del trabajo: 2 min /fragmento

Kosten, custs, Pacxesm, cost, coste: 3 - 5 €/5t0ck

™
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3.3 ® Pflanzung wurzelnackter Geholzpflanzen, Nacktpflanzung, Einzelpflanzung, Heckenpflanzung
“ Plantacho em raiz nua
* Mocagka pacTennit C OTKPLITON KOPHEBOR CHCTEMON, DTALNLHLE NOCANMN, NOCIAKA RLCHEL NDNOC
Bare root planting. indiidual planting, hedgerow plinting, planting of woody species with bare roots
“ Plantacion de plantas a raiz desnuda

92

Asweadung und Baubeschreibung: Zur Wiederansiedlung von Hecken, Gebiuschen oder Wald, in Baumschu-

len werden vorkultivierte Geholze ausgegraben und die Erde von ihren Wuzeln geschlttelt, sodass die
Wurzeln nackt sind, An frostfreion Tagen werden sie in vorgegrabene Locher sorgfaltig eingepflanzt. Die
Pllanzabstdnde nichten sich nach den Ortichen Gegebenherten (ca, 1 - 3 ml,

Baumaterist SSmiinge oder mehrmals verschulte Strducher oder Biume standorttypischer Asten, meilst
Forstware, 60 - 100 om gross; an Ufern und Standorten mit vielen Hochstatuden 100 - 150 cm gross
Einbauzeit: witwend der Vegetationsruhe

Asbeltszeit: 3 Min./Stiick

. 2 sd

¥ . ap Para a Instalacho de matos, moitas ou bosques, recorre-se a plantas de
vivelro & quais sBo extraidas do solo e desprovidas do torrdo ficando assim em raiz nua. 580 plantadas

em covachos em dias sem risco de ocorréncia de gelo. A distincia entre as plantas depende das caracte-

risticas locais e das espécies,

Materiais: Plantas com um ano ou plantas transplantadas, Y de espécies autdctones de arvores ou arbustos
de 60 - 100 cm de altura. Nas macgens de linhas de Agus ou em zonas com vegetacdo de crescimento
rapido, utilizam-se exemplares com 150 cm de altura

Ferled de execugio: Durante o periodo de repouso vegetative,

Duragio do trabalhe: 3 min./planta.

nnn:uor ANDAMBAOMUE IDOROCHE DICTONMA ¥ OTPRGHINAT JTAMMNI0 C WX KOPMeH, B Ge2Moposnne gun
WX BHICAMNBAKIT B NPERBADMTENL0 B KOMAMHLME Meri, PACCTORMWE MERLY DICTEH MRV YCTIHABANBAKT
# SABNCHMOCTI OT OCOBEHHOCTI MECTHOCTH (oxono | - 3 M)

(4 " Camesgs xycrap WM I0PENS0N MOCTHL DRZACH, MYHLIE MOPOIOYC TORWIIG
60 WD o Movoa Ha Geperax myuiie WCNONLI0BATE XPYTIHONAPHWE Camenii K0 - 150 cm BucoToR
Bpema Crpontesscres: B neprog BereTaumirmor NOKoN,

Pabowee spemn: 3 s/ aryna

(¢ i dure and application: To initiste re-growth of hedgerows, shrubs and forests. Woody plants

that have been pre-cultivated in nurseries are dug out and freed from earth, so that they are bare rooted.

They are planted carefully into prepared holes on frost-free days, The distance between plants depends
on the local conditions (approx. 1 -3 mj

Materiak seedlings or repeatedly transplanted shrubs or trees of species suited to the site, usually forest
plants of 60 - 30 cm In helght; along embankments and sites with a large tall-shrub community, 100 - 150
cm in height

Time of construction: during the dormant period

Time required: 3 min./pioce

Docerinslh: T oarid

yap Para el establecir de bosquetes, setos 0 bosques e obtienen plantas con ralz

desnuda sin verra, procedentes de vivero. En dias sin rlesgo de helada, se plantan en el terreno. Las plan-

1as se instalan dependiendo de las caracteristicas estacionales y de las especies.

Materiales: Plantas de un afo o plantas transplantadas, Y\ de especies autdctonas de drboles o arbustos de
60 - 100 crm de altura, en las orlllas o en las zonas con vegetacion de rapido crecimiento, se emplean de
altura de 150 em.

Perisdo de ejecudion: Durante ef periodo de roposo vegetativo

Duracion del trabajec 3 min /planta

Kasten, custo, Pacxogm, cost, coste: 2 — 10 €/5tlck

nerp L 00CCTano BAEHUR AECHLE NGNOC MAN Neco. B necHbix wronax awka-
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3.4 * Ballenpflanzung von Geholzen, (ontainerpflanzung, Topfpflanzung, Root-Traimes
@ Plantagdo em torrao, em contentor, em vaso, “Root trainer” (Fitocélulas miitiplast
¥ Nocagka APEBACHBIX NOPOA C KOMOM @MW, CAMEWIL I KONTERNEDIX, ESETOIBIX [ OPIIKIX, RUGIKIX
Ball planting of woody species, contamer planting, pot planting, root traines
“ Plantacién de plantas con cepelln, en contenedor, en vasa, root traines

A dung und Baubeschrebung: Empfindliche Gaholze werden als 8allen ausgestochen und mit einem Gewe-
be, melst Jute, flr den Transport umhulie. Fur die ganzjahrige Pllanzméglichkelt werden Geholze in Con-

tainern kultiviert. Alpine Junggehdize werden in Topfen oder Root-Trainern” vorkultiviert. Die Geholze
werden mit den verschiedenen Pllanzverfahren gepflanzt, nachdem sie von ihrer Hille befreit wurden.
Bsematedial Jute- oder Kokosnetz, Containertopfe, Topfe aus Ton, Plastik, Papier, Torf, Kunststoff-Root-Trak
ner, jeweils mit Geholzen, die bei Nacktpflanzung unter dem Verpflanzungsschock leiden wiirden
Enbawzeit: jodorzelt, besser wihrend der Vegetationsrube, ausser bel Frost

Arbeitseit: e nach Gridsse 6 Min/Stuck

Procedimento construtive ¢ aplicaghoc As plantas mais sensivels extrasm-<& com o torrlo & protegem-se com um
tecido durante o transporte, normalmente juta. Para se poder plantar em qualquer periodo do ano, as
plantas 530 reproduzidas em contentores. As plantas jovens reproduzem-se em vasas ou “Root tralners”.

Mateelaty: Mantas de juta ou Coco, vasos de plastico, de barro, de papel, de turfa ¢ *Root trainers”,

Periodo de execugio: Em qualquer perodo do ano, mas especialmente durante o repouso vegetativo, sem
risco de ocorréncia de geadas

Duragdo do trabalbe: Dependendo das dimensbes 6 min, /planta

L L

MA0X0 NPHMMBAVUMECH APEBECHHE POTTENM SEIKANBIBAIOT BMECTE C

KOMOM J10MMNE YTAKOBWBANT 0 TEAML, NEPCTAMMAIOT ATYTOM ANR TRANCNOPTAPONXH. ﬂpn wWoNoNLIOnA-
MU DACTEHMN B TONEHMY BCETO MOA MX AMPIUWSIOT B KONTERHEDAX, ANBTHACKAL CAMENLM NPEARIDW-

TENLHO BHICIRNESIOT B UBETOMHEIE TODLEKI MAN ALV, BRCAMUSA0T ADEBECHNE DACTEHWA DAIANYHIIMA
cnocobaa.

Crponrenninel marepuan: CoTsa M3 Xy Ta UM KOKOCA, KOKTEAHERM QN5 DACTEMMIL UNETOMMIME FORIEKM K3 14
HEd, NTICTHRD, KAPTOMA, TOPDE, HOCYCCTBEHHLX MATELMANDE.

Bpemn crpontenncraa: B moGoe spesmn, nyuwie B NepRog SEreTaumonHONG NOKON, HO HE & MOPOSHBIR NEpe-

og,

Patovre Bpema; B 3A8MCHMOCTH OT PRIMEDA & MUHALTYRA,

Construction procedure and application: Sensitive woody plants are dug out together with thelr balks and pro
tected with fabric, usually jute, for transport, For planting all year round, woody plants are cultivated in
containers, Young Alpine woody species are pre-cultivated in pots or root trainers. After remaval of their
protective cover, the plants are set out using different planting methods.

Materlal: nets of jute or coconut, container pots, pots of clay, plastic, paper, peat, plastic root trainers for
woody plants which, if planted with naked roots, would suffer from transplanting shock

Time of constraction: any time, however, preferably during the dormant period, but not during frost

Time required; depending on size, § min./plece

Descripdon y aplicacée: Las plantas mas delicadas se extraen con un cepellon de tiesra y s& protegen con
un tejido durante el transporte, normalmente yute. Para poder plantar en cualquier periodo del ano, las
plantas se producen en contenedor, Las plantas jovenes se cultivan en bandejas alveolares forestales, o
100t trainer.

Materisles: Bandejas alveolares forestales, yute o manta de coco, vasos, macetas de barro, de plastico, de
papel, de turba, de material sintético, root trainer.

Periode de ejecuciec En cualquier penodo, pero especiaimente durante ta parada vegetativa; sin nesgo de
heladas.

Duracion del trabajo: Segun la dimension 6 min/planta

Kosten, custe, Pacxogst, cost, coate: 10 - 100 €/5tick

r]
(6 o
L}_
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5.14 * Heckenbuschlage, (Lagenbau), Gemlischie Buschlage
© Faixas de vegetacao combinadas
© YKnagka KPynMbiX 4epPenKos, CN0HHLE X YROPEHERI, (MISHAR TRAAIKA SETRCH H (ameHLes
Hedge brush layer, mixed brush layer Q,
“ Lecho de plantas y ramaje v

A i d Baubesch g Auf Boschungen mit gentigend Feinbodenantedl schafft die Kombination aus
Buschlaqen und He(kenlaqen eine Plonsergehodlzvegetation zugleich mit der nachfolgenden Laubholz-
geselischalt In einemn einzigen Arbeitsgang. Zu den lebenden Asten der Buschlage werden bewurzelte
Laubgeholzpflanzen eingelegt und das Ganze auf ¥0 cm rurGckgeschnitten.

Baumateril: Aste ausschlagfahiger Holzarten, 70 - 300 am lang, 5~ 10 Aste/m und Samlinge oder Heister
von Laubgeholzen 60 - 150 om lang. 1 Stuck/m

Bobauzeit: wihrend der Vegetationsruhe

Arbeitszeit: 30 Min./m

[y o

P ¢ aplicagdo: Em solos de textura média onde tal se prove necessario a combinagio de
ramos vivos e plantas em 1orao assegura a Instalacao numa Unica intervencdo da vegetacdo pioneira e
das etapas posteriores da sucessdo vegetal. Em socalcos separados verticalmente 60 cm sio alternadas
plantas em torrdo com ramas vivos que ndo devem sobressair da superficie final da encosta mais de %
om,

Materiais: Ramos vives de espécies com capacidade de propagacio vegetativa com comprimento entre 70
a 300 om, § estacas por metro linear; plantas em torrdo com comprimento entre 60 a 100 cm, uma espécie
por metro linear

Periodo de execugde: Durante o perodo de repouso vegetativo

Duragde do trabalha: 30 min./mu.

[ M CTpo Hac € AOCTATOMHO XOPOWEN NOUBOA COIAINT KOMOHALNO #3
oeTRER 1 YKOD N CamMENUen gPenecHbiX NOPOL; 38 oguk pabowni NpuEm nponIsoanT

OfNRCRsM NNOWAAN © OANORPEMEMHIIM NOCNRRYIUNM DOPMHPOBAHNEM COOTUIBCTID MACTREMMMX

aep Ky seTeAM fob YROREHEHHEIE NTHCTBEHHNE NDEBECHME DSCTENMA,

NPMEHINAIT KX NOYBON N 0BPEIAIOT MAZIEMHYI0 YaCTE pacTennit go 10 cm.

Crpourenianii Matepsan: Betan gpenocknix nopoa, cnocobiese k. obpasonammie noberos; 70 - 300 cwm gnw

WOR: 5 < 10 BeTOK/METY, CAMEHLIN WK YROpe A Jepe nncT x nopog 60 - W00 cm AnRMHOR,

Tairyma/merp,

Bpemn crpeutentcrna: B nepnog DereTauMoMMOrD NOKOR.

Padoree mpews: 30 Musi/m

Contruction pracedure and application: On slopes with sufficient fine soll, the combination of brush layers and

hedge layers promotes the establishment of pioneer tree vegetation with the subsequent deciduous

shrub community in one single operation. Rooted deciduous shrubs are inserted together with the living

beanches of the brush layer, The whole construction is then cut back to a height of 30 cm

Material: ramified branches of shoot-forming woody plants, 70 - 300 cm in length, 5 - 10 branches/m, and

seedlings or saplings of deciduous shrubs of 60 - 150 cm In length, 1 plece/m

Time of comstruction: during the dormant period

Time required: 30 min./m

Descripodn y aplicadon: En taludes con suficiente suela, la combinacion de lechos de ramaje y lecho de plantas
enraizadas crea en una sola operacion una vegetacion pionera y la siguiente comunidad arbérea. Junto
con las raman vivas se meten phes [eH0sas enraizados, cortandolo todo después 4 10 cm. Sobre pequenas
barmas, separadas 60 cm, se colocan ramas de sauce y phes lefosos con raices y se cubren con tierra de la
berma sigulente, Revegetacion en pendientes deslizantes,

Materiales: 5 a 10 ramas de keAosos (70 - 300 am) y 1 arbolifio 160 - 100 cm) por metro

Pedodo de ejecacian: Durante ¢l roposo vegetativa

Durackém del trabaja: 30 min./m

Kosten, custo, Pacxosise, cost, coste: 10 - 30 €/m
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51

220

® Steckholz, Versetzen von Steckholz, Setzholz, Setzling

“ Estacas de espécies lenhosas

“ OppeBecHesWNe YePeHKN, DOCAIN YEDEHKDE, BETETATHEHLLY 0pras0g
Dormant cutting, planting of cuttings, pole, slip, transplant

* Estaquilla, Plantda, Colocacion de estaguiths

A dung und Baubeschreib Zur Stabil
ge Zentimeter horausragen. Eventuell schneidaet man zu weit heravsragende Stumpen ab. In kompakten
Bodan schlagt oder bohrt man Locher vor.

Bumaterial mehrjahrige Steckholzer ausschlagfahiger Holzarten, meist Weiden, 30 - 60 (100) cm fang, 1-5
om dick, unten schrag geschnitten oder 2ugespitzt

Einbaureit: wilwend der Winterruhe, aber nicht bei Frost

Arbestszeit: 5 Min./Stick

Procedi =

e boc Para o estabilizacho, dronagem e fixagdo de diferentes estruturas. Intro-

duzem-se as estacas no solo, de modo a que sobressaiam apenas alguns centimetros. Se necessario, cor-

tam-e as ostacas demasiado longas. Em solos compactos, os buracos sdo feitos previamente.

Materials: Estacas plutanuals, de espécies lenhosas com capacidade de propagagio vegetativa, afiados ou
cortados em bisel na parte infenor. Geralmente, utilizam -se estacas de salgueiros (Salix sp.), comprimento
de 30 a 60 - (100) cm, dldmetro | -5 cm

Periado de execuche: Periodo de repouso vegetativo, excepto em penodos de temperaturas negativas,
Duracho do trabale: 5 min funidade.

# CTpow JIns cTabMnuIIUNN 1 OCYIUEHHA YHICTROR, 3 TAKNE C (o0 yrpanne
uun PAIANNHLX COOPYMEHWIE. KONuA Ty00K0 RONBIIOT B 3eM0, YTOO MAN 3EMNEHR OCTANOCEH TONLKO
HECKONLEO CAHTUMETPOR. CAMEXOM AAMHHO TOPUALIME NEHEKM, N0 BOIMOMHOCTI OBRELI0T, B NNOTHMX
NOUBAX NPESBAPUTENLIO NPOSYPNBA0T OTBEDCTMN
Crp prax: Ogpesec ueperEw ap
HMIO XopHeR 1 noberown; nywwe wees 30 - 80 (100) cm gmron, | - 5 cv TONUMMOR, CPe3hl NOZ YINoMm,
Spena crpouTenncrsa: B NEpMOR IMMHETD NOKOR, HO WE 1 MOPOINSGR NEPNOA.

Pabosec npesn: 5 s/ wryna

Construction procedure and application: For stabilization and drainage as well as for fixation of various structures,

Cuttings are driven into the ground allowing only a few centimeters to emerge above surface, Stumps
protreding too far ace cut off, In case of compact soil, holes are pre-dug or pre-dritled;

Material: perennial cuttings of shoot-forming woody plants, mostly willows, 30 - 60 (100] cm in length, 1-5
om in diameter, battered or polnted ot thelr lower ends

Time of construction: during winter dormancy, but not during frost

Time required: 5 min./piece

Descripcitn y aplicaciénc Para la estabilizacion, drenaje y Kackon de diferentes obras, Se introducen las estagui-
Hlas en el suelo, de tal manera que solo sobresalgan pocos centimetros. Si fuera preciso, se cortan las esta-

quillas que hayan quedado demasiada largas. En suelos compactos, se cavan los hoyos con anterioridad,
Materiales: Estaquillas de varios anos de especias lenosas con capacidad de echar brotes, afiladas o cortadas
oblicuamente par s parte inferior. Generalmente, se utilizan estaquilias de sauce, longitud de 30 a 60
(W00} om. grosor 1 - 5¢cm

Periado de ejecucker Durante {a parada vegetativa invernal, excepto en caso de heladas

Durackin del trabaje: 5 min /unidad

Nosten, custo, Pacxoa, cost, coste: 3 - 5 €/5t0ck

g g und Entwisserung sowie fur 8efestigungszwecke bel ver
schiedenen anderen Bauwerken. Man schldgt Steckholzer so tief in den Boden ein, dass sie nus mehr eini-

CHEEX BMA0S PACTEHM, CnocoBnnix x obpasosa-
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Maintenance

8.24 » Zhunen, brhalten von Zaunen
Cercas e vedagdes ¢ sua manutencao

© OropamuBanne, 3AWNTHOS OrpamAeHne
Fencing, mamtaining of fences
Vallar

390

Massnahme: Bau und Erhaltung von Einzaunungen Ingenieurbiologischer Bauwerke oder Zwischendepo
nien. Ein tempadirer Schutz gogon Weidevieh ist durch einfache Elektrozaune maglich. Gegen Kaninchon
und Schafe werden Drahtgitter mit engen Maschenweiten mindestens 30 cm tief gingegraben; gegen
Rotwild werden mindestens 2 m hohe Drahtzoune errichtet, Flr Enzelpflansen gibt es Binzelschute vor
Vierbiss In Form von Draht- oder Kunststoffhosen

Lestpunkt: nach dem Pflanzen, jederzest, laufend kontrollieren, bis die Pllanzen nicht mehr verbessen wer-
den kbnnen

ek Schutz Ingenieurblologischer Bauwerke gegen Beweidung, gegen Wildschiden, unbefugtes Betre
ten und Befabren

Medida: Construcdo ¢ manutengdo de areas vedadas para obras de engenhana natural ou escombrewras
temporitias. Uma protecgdo tempordria do gado ¢ possivel com a simples utiRzacdo de vedagdes eldctri
cos. Contra coelhos ¢ ovelhas enterra-se a pelo menos 30 cm. no solo uma rede metalics de malha estreita
Contra veados, coloca-se uma vedacho metdlica com uma altura minima de 2 metros. Para plantas indivi
duals existern também protecgdes individuais de forma metadlica ou em plastico.

Periode de execucde Deupols da plantaglo, em gqualguer Momento, com controlo continus até confirmagio
de que a5 plartas 34 ndo correm rsco de donos de arigem animal

Objectve: Proteccao das obras de engenharia natural contra o pastorelo, contra danos causados por ani
mais selvagens ¢ contra a passagem nao autorizada,

P e [Lm COXPOHEHNR MHXEHEDHO-BNONOIMMECKNX OOLEXTOR W OIPANIEHIN CEANOK MOmET BbiTh
COOPYMEMA ANCKTROMNDPOAL KIK EOSMENNAN JAUNVTA OT BHNACA KpYNMoro poratoro crora. Nposo
NOMIAR COTHA © MBIIKHMM SHORKIMM, BRONAHMEA 1WA IyONMY 30 CM I2UMULR0T O KPOOMKOE W aReL; Ans
SAUMTM OF ONEIeR, COOPYRINOT 2-X METROBYIO MNPOSOROYMMY KEOPOn. OTAeMNHO DACTYILWE Bepeshs
OF PAMSIIOTEN OF NODPEKIEHMR MKHBOTHLAMN SOUMTHEIMM WEENAV W3 NROBOAOKK MITH HOXYCCTBENOTD
Marepuana,

Eptwa aponegtuna: MoCne NOCAAEM, A MODOS BROMA; OTPAMANISN NOCTORMMO KOKTROINDYWT A0 TeX NO,
FIORE HE BCHESHET YTPOSA N DACTENNI

Uess: 3aumera wismesiepHO-GmOoN0rmieckiny CODPY MEHWI OT MMM, HEXEANTCENOTO NPOEIgi W NPoXoLs

Measwe: Construction and maintenance of enclasures or intermediate depots using bloengineenng tech-
niques. Tomporary protection against grazing livestock is provided by simple electric fences. To fond off
rabbits and sheep, narrow-meshed wire nettings are barked at least 30 cm In the ground. Wire fences of
at least 2 moin beight are required against red deer. Individual plants are protected sgaimst browsing with
Jackets of wire mesh or plastic

Time: after planting, any time; 10 be checked regularly until the plants are no longer endangered by brows
ing

Objective: Protection of bloengineering structures agaimt grazing. browsing ond trespassing

Medida Comtroction y mantenimiento de vallados pars obicas de Bioingeniens o escombreras ternporales
Una proteccion temporal de la vegetacion frente al ganado es posible mediante sencillas vallas eléctnica
Contra conejos y ovejas se entierran, al menos 30 am. en el suelo, rejillas de alambre de malla estrecha.
Contra vanados, se colocan vallas metMicas de una altura minima de 3 metros. Existe también proteccso.
nes individuabes contra el mordisqueo, como protectores de malls metiiics o simética

Periode: despuds de la plantacion, en cualguier momento, controlar continuamente hasto que las plantas
ya no puedan ser danadas

Objetive: Proteccion de las obras de bioingeniena contra pastoreo, contra danos causados por animales de
caza, contra paso no autorizado

mn
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8.32 * Entsteinen
“ Remocao de pedras
“ Y6opka kamnen
Removal of stones
* Desempedrar

406

Massnabme: Die durch Frost an die Oberflache gelangten Stelne werden gesammedt und an geelgneten,
erosionsfresen Stellen zu Lesehaufen oder -mavern aufgesetzt, Bel Skipisten mussen diese welt ausser-
halby der Piste angelegt werden, damit dadurch keine Gellihrdung der Skifahrer entsteht - Nach Lawinen-
abgangen und Hochwiissern wird das Gelinde von Steinen, Schutt und Molz oder Treibgut geraumt. Aste
und Baumstrinke plaziert man im Kemn dar Lesehaufen.

Leitpunkt: irn zeitigen Frihjahe, nach Katastrophen

Biel: Riumung des Gelandes zur Wuchsfarderung des Bestandes oder zur landwirtschaftiichen Nutzung,

Madida: Retiram-so as padras da superficie do terreno que tenham chegada com o gelo ¢ colocamse em
sivos adequados fora de zonas de erosio. Al podem-se construlr pequenos muros ou montes de pedra
Devem ser colocadas fora das pistas de ski para néo colocar 0s esquiadores em perigo, Depols de cheias
ou inundaghes retiram-se da drea as pedras, o escombros, troncos ou outros elementos. Os ramos e tron-
cos podem ser colocados no centro das pilhas de pedra.

Perlodec No principio da primavera depols de catastrofes,

Objective: Limpeza do terreno para favorecer o crescimento da vegetacio ou para uss agocota,

Meponp W = PXHOCTA KaMHW (HLASSNUBAIOTCH MR HIIKNX TeMnepatypax) cobu-
PRIOT W BROOIAT B MECTA, FAS HET IPOINM, ¥ TRA COOPYKIOT HI HMX C eI WIH CRNAMSEAI0T 0 Ky W (ngans
OF NuOKMMX TPACE, HTOGN MIBEXATE ONACHOCTI ANS NRoxHMKoa), NOCNe CXOLA NMARMK # HANOANEHWA C TOP
PUTOPAN yOUPAOTCH KaMmin, Webews, ApeaecHHa. BeTen u DPewa CRIAMPYIOT B Kyt

Bpemn nposeaennn: Parsei 8ecHos, Nocne saracTpod.

Lens: OuNCTRS TEpPHTOPWIR M COSAAHNE YTAOBMA SN DASHATUA PACTEHMA MANW MCNOABLIOSANW) B CENb:
CHOM XOINNCTEE.

Measure: Stones brought to the surface by frost are picked up and depasited on erosion-free spots in the
form of piles or walls. In skiing areas, they have to be placed at sufficient distance from pistes so asnot to
endanger skiers. After the release of avalanches and after floods, the terrain is cleared of stones, debris,
woad and drift material. Branches and tree stumps are placed in the center of the pile

Time: in early spring, after disasters

Objective: Clearing of site to promote growth or for agricultural use.

Nedida: Se retican las peedras de ta superficie del terreno que ban legado con las heladas y se colocan en
sitos adecuados sin Hesgos de erosion, Alli se construyen pequenos muros de pledras o bien se amon:
tonan, Hay que colocarlas fuera de las pistas de esqui. para que no pongan en peligro & los esquiadores
Después de aludes o inundaciones, se despeja la area de piedras, escomnbros, troncos u otros elementos.
Ramas y tocones se ponen en ef cantro de las pllas de piedras.

Pededu a principios de primavera, despods de catastrofes

Objetivo: Despejar del terreno para favoreces el crecimiento de la vegetacion o para el uso agrario
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8.8 » Temporar Beweiden
' Pastoreio temporario
“ Poraymommsie nacrbnua
Temporary grazing
“ Pastoreo temporal

Massnahme: Zeitlich beschriinkte Beweidung mit leichigewichtigem Wesdevieh wie Schafe und Jungrinder
Qrtlich ist die Baweldung durch Abzaunen mit einem Elektrozaun oder durch Haten (Hirte mit Hund) auv
begrenzen. Die Enrichtung metrerer Rotationsflachen ist zweckmassig.

Teitpanit: wahrand der Yegetationszeit; zeitlich so begrenzen, dass Schaden am Boden virmisden wer-
den

Biel: Forderung der Narbendichte und des Wurzetwachstums. Kurzhalten der Rasen aus landschaftsgestal-
tetischen Grinden und zur Erhaltung der Funktionsfahigheit £.8. von Skipisten

Medida: Pastoreio efectuado temporadamente por gado de pouco peso, como ovelhas ou novilhos. Pode
confinae-se No ESPAco com utliizacho de vedagtes alectricas ou com um pPastor. A promogcio da rotativi
dade das parcelas de pasto poderd ser vantajosa

Periodo de execegio: Durante o penodo vegetativo, delimitar o pastoreio temporaimente para evitar danos
ao nivel dos solos.

Objective: Fovorecer a densidade e desenvolvimento dos sistemas radiculares. Manter o prado balxo por
razdes palsaglsticas ¢ para a2 manutencao das suas funcoes especificas, pe. om pistas de esqul.

MeponpruTH: POTBLMOMMLE YURCTIA SAN BLHIMACH MEMKOS CHOTA, TARDIS KK DLW ¥ MONOAHRR KPYTING
POFATONO CKOTA. Ha MECTHOCTH yHACTEN NAcTOMILE OrPamAMOT INEXTPNMECKDA WM MMOR NITOPOASID,
TAE HAXOANTEN NACTYX € COBANOR. LIENSCO0HAIH0 COOPYMATE SHIUIMTEMBHOE KOMMECTEBO DOTALMOMMMY
yMacIxon.

Bpesn nposegew: B sereToUM oML NEPHOL B0 NSBEMAHNE NOBDEMEHIN NOUSHE LANTEALHOCTS BUNSCS
1 YHACTRRX OTPAMMYMIIOT.

Uenn: Coxporenine NOSERXHOCTH NOWS R W KOPHerAlL, COXPAHEHNE SHEWLMETO BMAL 1 GYHKLMOHALHOCTH
QTRPMTIX YUICTHOD, MATPUMEORD, S NN LY TRACCAN

Measure: Temporary grazing by light-weight animals, such as sheep and young cattle, The grazing area has
to be confined in space by providing electric fences or by shepherding {shepberd with dog). Providing
seversl rotation areas may be advantageous

Time: during the vegetation period; to be limited in time to prevent damage to the ground

Obgective; To promote turf density and root growth, to keep the turf short for landscaping reasons and to
maintain the respective function, e g. as ski-pistes

Medida: Pastoreo, temporalmente limitado, de ganado de poco peso, como ovefas y novillos. Se puede
limitar espacisimente el pastorea con pastor eléctrico o con pastor con perro. Las parcelas de poastos
rotatonias son aconsejables

Perodo: Durante el periodo vegetativo, imitar el pasto temporalmente para evitar danos al suelo.

Obetivo: Favorecer lx densidad del césped y el desarrollo de las raices. Mantenar o prado coro por razones
paisajisticas y para el mantenimiento de funciones especificas, p.e. en pistas de esquil
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ANNEX 7 INSTRUMENTATION AND MONITORING PLAN

A7l

Tentative Specifications and Cost Estimate for a Microseismic Network

A7.1.1 Applicability

No such network was planned as yet for Rogun HPP. The following cost estimate is
based on a (preliminary) proposal for such a network for an HPP in Turkey, cost basis
2004. therefore, this can only give an approximate idea about costs for such a network
for Rogun HPP.

AT7.12 Specifications for Microseismic Network
The cost estimate for the microseismic network shall comprise the following supplies:

e Seven autonomous microseismic stations, one of them shall serve as control
centre, where the seismic signals from all the stations are collected electronically
and analyzed. Cost estimate is required for 5 stations and two additional stations.

e The microseismic stations must be capable to record and locate events with
magnitudes larger or equal than 0.5. The location of the microseismic stations is
not known yet and will have to be agreed upon with DSI.

e Software and hardware for the automatic analysis and storage of microseismic
activity and seismic events, i.e. evaluation of time, epicentre, hypocentre, focal
depth, magnitude, focal mechanism, plotting of epicentres in map etc.

e Continuous data transmission from microseismic stations to main control station
by radio (maximum distance 70 km, average distance of other stations ca. 30
km).

e Annual maintenance costs of whole system.

A7.1.3 Quotation by GeoSIG

On the basis on the above Specifications GeoSIG, Switzerland was asked for a
preliminary budgetary quotation for 5 plus two additional stations including VHF
telemetry.

The quotation was submitted with the following remarks:

e A network with spread spectrum is in the same price range but not
recommended for that part of terrain in Turkey, because line of sight is very
critical in spread spectrum.

e The data acquisition centre declares the common trigger from the continuously
received data streams and event parameters are sent to required locations via
GSM / SMS.

e The automatic evaluation of events is not recommended because it is not
reliable. It is better to operate it manually. This is valid especially for a micro-
seismic network.
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e For the operation of the system a minimum of 1man month (e.g. a DSI Engineer)
per year plus the costs for GSM or telemetry fees /taxes must be considered.
These costs are not included in the following quotation.

e Furthermore the following items would have cost implications which are not
considered in the following quotation:

o Power supply
o Licenses for the communication system

o Required autonomy for stations and centre (4 days autonomy of
instruments is provided)

o Data storage space required (16 MB storage is provided)

o Selection and preparation of station and centre locations; relevant
communication tests

e Delivery time approximately 16-20 weeks. The time for commissioning depends
on the site conditions.

A7.14 Preliminary Budgetary Quotation GeoSIG Ltd., March 25, 2004

Item Cost (CHF)

Field Stations & Data Acquisition Centre (5 stations): 197'000.-

5 GSD-24

5 CMG-40T-1

5 GPS

5 TEL-VHFO

5 Antenna Station

1 TEL-VHFC

1 Antenna Central

1 Central Computer System

1 GeoDAS Seismic Central Software

1 GSM functionality including transmitter

Additonal Stations (2 extra stations) 54'000.-

2 GSD-24

2 CMG-40T-1

2 GPS

2 TEL-VHFO

2 Antenna Station

Packing & Freight & Insurance 10'000.-

Commissioning & Training 46'000.-

Optional Repeater 21'000.-
2 TEL-VHFO
2 Antenna Repeaters

Maintenance (1 included; annual costs) 25'000.-

GRAND TOTAL 353'000.-
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A7.15 Cost Estimate for Rogun HPP

Two issues have to be considered:
e The above cost estimate was made in 2004 for a hydropower project in Turkey.
¢ In the case of Rogun, Nurek should be integrated.

For these reasons it has to be assumed that additional stations would be required; a more
detailed analysis would have to be made for determining the required number.
Furthermore, an update would have to be made for actual (2013) prices.

For these reasons, at the present stage the cost for a microseismic network for Rogun
HPP are estimated at USD 500'000.
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ANNEX 8 SCHEDULE

No entry on this page

Her 3anucu Ha 3TOM cTpaHuLe
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ANNEX9 COSTS OF ESMP IMPLEMENTATION

No entry on this page

Her 3anucu Ha 3TOM cTpaHuLe



