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CPP

Sludge Storage Pond of the Capacitor Plant,

UMP 6
Waste Dump No. 6 of the Ulbinsky Metallurgical Plant 
(tailings from uranium production),

LZP 6

Waste Dump No. 6 of the Lead-Zinc Metallurgical Complex KAZZINC,

ELZP

Waste Dump of the Lead-Zinc Plant KAZZINCTECH, 

UKHPP 1
Waste Dump No. 1 of the Ust-Kamenogorsk Heat and Power Plant,

UKHPP 2a/2b
Ash Dump No. 2а/2b of the Ust-Kamenogorsk Heat and Power Plant, 

TMP 1

Waste Dump No. 1 of the Titanium-Magnesium Industrial Complex.

1
General Project Information 


The UKER DD1 project will result in the detailed design of seven industrial waste dumps. This is part of the general ecological project in the city of Ust-Kamenogorsk to eliminate or mitigate the negative environmental impacts. Thus, the efforts made within the entire project will bring significant improvements to the environment of the industrial areas, in their vicinity but also in more distance.  

As a result of the initial research as described in the Inception Report [WIS – 1] and the investigations performed (Investigation Report [WIS – 2]) the following general statements have to be considered at the further design (more details in Table 1):

· For each site, except UKHPP 2a/2b, a pollutant’s potential and variable heavy contaminations in the downstream groundwater flow were proved.

· The sludge storage pond CPP has to be remediated considering the Stockholm Convention [SC 2001].

· The dump UKHPP 2a/2b is already recultivated; the reclamation objective was prevention of dust dissemination, and not the protection of groundwater from contamination.

· At the dump TMP 1 the recultivation was started. The recultivation was adapted and will be finished in the frame of this project.

· At the dumps ELZP and UKHPP 1 substantial relocation and contouring operations were carried out in 2009. In doing so waste highly contaminated by heavy metals was relocated from ELZP onto the slightly contaminated ash deposit of UKHPP 1. 

Information gained from the department of architecture and urban development Ust-Kamenogorsk [UKER -1] indicates that all objects are situated in industrial areas according to the present legally binding land-use plan. 

The most critical impact of the seven industrial waste disposal areas is the real pollution of the underlying subsoil and furthermore the groundwater. Transport of toxic and/or radioactive material by dust and direct impact to humans or deposition on soil is described as less critical because of the existing precautions either actively implemented or simply existing.  

The EIA will be directed to the procedures of the construction work at the remediation objects. Treating the waste disposal sites (open pond, covered tailing ponds, waste dump, or cone pile) means in each case handling the hazardous materials stored in the piles and ponds. Besides coverage of the hazardous material as recommended in the FS, also some other approaches can be applied for remediation. The specification of the remediation design will consider technical, economical and legal aspects, but the final decision about remediation of each individual site will be strongly influenced by environmental arguments.

Table 1
Main characteristics of the seven objects  

	
	CPP
	UMP 6
	LZP 6
	ELZP
	UKHPP 1
	UKHPP 2a/2b
	TMP 1

	Area
	~ 6 ha
	~ 12 ha
	~ 5 ha
	~ 4 ha
	~ 13 ha
	~ 59 ha
	~ 7 ha

	Volume
	60,000 m³ liquid; 
4,000 – 10,000 m³ pasty; 
2.000 t solid waste
	750,000 m³ solid waste;
250.000 m³ cover partially contaminated
	~ 1 Mio. m³ solid slag and 260,000 m³ ash (heaped ash disposal UKHPP 1)
	~ 180,000 m³ solid waste (slag, debris, industrial and household waste)
	~ 735,000 m³ ash; 
~ 170,000 m³ debris with silt
	~ 4.8 Mio. t ash
	~ 372,000 m³ pasty waste

	Contents
	PCB, phenol, heavy metals
	radionuclides, 
metals, fluoride, hydrocarbons
	heavy metals
	heavy metals
	salts and slightly heavy metals
	salts and minor heavy metals
	heavy metals and salts

	Main groundwater contaminants  
	PCB, phenol, Fe, Zn, Pb
	Fe, Se, , Mn, Be, 
F-, radionuclides
	Fe, Tl, Se, As, Pb
	Zn, Pb, Mn, Cd, Fe, Tl, Se
	Fe, Tl, Se, Sb, Cd, F-
	F-, V, Fe
	Cd, Cr, Fe, Cl-

	Orography / Relief
	Located on a slope, slightly inclined 
	Even
	Cone pile
	Heavily structured
	Even, in 2009  heaped almost completely by waste of ELZP
	Even
	Even

	Natural vegetation
	Expanse of water without vegetation,
surroundings: natural succession: grass, little trees
	Natural succession (grass, bushes, trees up to 10 m high)
	No vegetation 
	No vegetation 
	No vegetation on newly deposited material; eastern part: grass and little trees on old surface
	Grass, single trees up to 10 m high
	No plant cover on dump plateau; grass and shrubs at the slopes 

	Topsoil / subsoil
	On-site not available /partially available (stockpiling)
	On-site not available 
	On-site not available
	On-site not available
	On-site not available
	On-site not available
	On-site not available

	Flood hazard
	None
	None
	None
	None
	None
	None
	None

	Erosion
	Erosion gullies uphill in the direction of the pond 
	Locally

erosion gullies in the cover  
	On site no indication 
	On site no indication 
	In newly disposed material fissuring and partially slope failures 
	On site no indication 
	On site no indication 

	Seismicity
	Magnitude  7 (семибальная зона) [UMP 6- 8]
	Magnitude  7 (семибальная зона) [UMP 6-8]
	 Magnitude  7 (семибальная зона) [UMP 6- 8]
	Magnitude  7 (семибальная зона) [UMP 6-8]
	 Magnitude  7 (семибальная зона) [UMP 6- 8]
	Magnitude  7 (семибальная зона) [UMP 6- 8]
	 Magnitude  7 (семибальная зона) [UMP 6- 8]

	Current use
	Active disposal site of the Capacitor Plant 
	No use
	No use
	Disposal of waste of the lead-zinc plant (KAZZINCTECH)
	In 2009 disposal of waste from ELZP
	Vegetated  area, use as pasture tolerated 
	In reclamation process


2
Current status of the detailed Design

The detailed design is described in detail in the delivered Detailed Design Report. Following are short aggregations, see also Table 2:

1) CPP

Currently a remediation approach is designed as follows:

· Removal / treatment of the liquids

· Construction of an interim disposal cell containing contaminated sludge and soil (a future recovery of the PCB waste for final elimination is possible) 

· Covering and greening of the cell

· Open parts of the current dam

2) UMP 6

Currently the following remediation approach is planned:

· Relocation of PCB contaminated soils from the outer regions to the inner regions of the dump to clear space for the covering work

· Flatten the slopes while attending function of the outside dams

· Construction of a multi-layer cover to minimize the infiltration

· Erosion protection at the slopes

· Construction of a water catchment system around the dump

3) LZP 6, UKHPP 1, ELZP

Currently the following solution for design including some options is suggested:

· Relocation of ELZP wastes and slag onto the dump UKHPP 1 until the natural ground level is reached at ELZP, clean-up of ELZP site which will not used as dump in the future

· Re-contouring of LZP 6, UKHPP 1 and ELZP with slight gradients to grant surface water discharge 

· Construction of a state-of-the-art cover on the whole area including LZP 6, UKHPP 1 and ELZP

· Construction of a surface water catchment for the joint remediation object

4) UKHPP 2a/2b

The current cover is in accordance with the planned Kazakh remediation design, continuous monitoring is recommended

5) TMP 1

Modification of existing remediation design:

· Ensure the trafficability on the sludge with debris

· Create a new contour with loamy soil

· Cover the inner pond area and greening

Table 2
Selected optimum remediation approach and evaluation
 

	
	Initial Situation,

Waste Material
	Preferred Option, 

 Rationale
	Cover
	Specific Characteristics

	CPP
	Active disposal site of the Capacity Plant (water, sludge, solid waste)

Waste material:
PCB, phenols and heavy metals
	Pump and treat 60,000 m³ of  contaminated water on site,
Encapsulate the PCB waste in an interim disposal cell, a future final elimination of PCBs is possible after the recovery.

 Optimum in success and 
     cost considering 
     peculiarities of PCB 
	Cover on interim PCB disposal consisting of :


- polyethylene 
  film

- 1m soil
	Retrievability of the PCB waste has to be guaranteed, handling by observing the POP Convention 

Unfortunately only as interim’s solution



	UMP 6
	Decommissioned dump

Waste material:
Radionuclides, heavy metals, fluoride, hydrocarbons
	Partial relocation of the dump from outside to inside, leaving surrounding infrastructure, construction of a roof profile and of new retaining bodies of soil material

 Optimum in sustainability
     and cost
	High quality multi-layer cover because of the critical disposal site inventory 
	Surrounding infrastructure, high environmental hazard potential because of the inventory 

	LZP 6
	Decommissioned cone pile

Waste material:
Heavy metals, slag, other waste
	Internal relocation, 

Jointly shaping and covering of the whole waste of LZP 6, UKHPP 1 and ELZP,

Flattening of LZP 6,

Roof profile for UKHPP 1,

Partly relocation of waste from ELZP

 Complex solution results in 
     an optimum in cost, 
     sustainability and 
     additional environmental 
     benefits
	SRC (silt)

immediately on the diverse  waste


	Landscaping,

Broad spectrum of future use:

- Succession area
- Park / recreation
- Industrial monument

	UKHPP 1
	Former ash disposal, 
covered by mixed waste of ELZP

Waste material:
Heavy metals and salts 
	
	
	

	ELZP
	Active disposal site of Kazzinctech

Waste material:
Heavy metals, slag; industrial, demolition and household waste 
	
	
	

	UKHPP 2a/2b
	Recultivated ash dump

Waste material:
Salts
	No additional cover, leave the recultivated site (Natural Attenuation)

Continuous inspections and groundwater monitoring  

 Optimum in cost and 
     sustainability 
	Existing silt cover upon the ash, functioning vegetation cover 
	Use for pasture with ecological advantages 

	TMP 1
	Decommissioned industrial tailings pond, ongoing remediation and recultivation

Waste material:
Metals and salts 
	Optimization of the current project:
Surface stabilization with geogrid and installing additional cover material for achieving a bigger incline 

 Optimum in sustainability / 
     geotechnical stability and 
     cost
	Multi-layer cover:

- SRC (silt)
- drainage
- geogrid/ 
   geotextiles 
- Current surface 
   (Silt / debris) 
- Sludge
	Critical geotechnical characteristics of the flushed-in sludge 


The Environmental Impact Assessments will be supplementary part of the detailed design for the sites:

· CPP

· KAZZINC (LZP 6, UKHPP 1, ELZP)

· UMP 6

· TMP 1 (the former EIA will be adapted)

At the site UKHPP 2a/2b the remediation is finished. 

3
Environmental Screening for the Environmental Impact Assessment  

The contractor of UKER DD1 is requested to perform a detailed design of the remediation project including a full Environmental Impact Assessment. With regard to that the team runs the project considering the basic procedures of the EIA meeting the requirements of the World Bank environmental assessment policy as described in [OP 4.01].

The detailed design will be performed according to the Kazakh regulatory conditions. For sensitive projects like UKER DD 1 permitting will contain a Governmental Expertise (GOSEKSPERTIZA). Thus the design has to be complemented by an OVOS as required by the relevant Kazakh regulations. 

To prepare the EIA procedure and particularly the public hearings an environmental screening was conducted in the stage of the basic design. General outcomes of environmental impacts that are caused by the remediation project will be discussed in this chapter.  More detailed facts on environmental impacts at concerned sites are shown in the EIAs of the sites. 

This general screening lists potential environmental impacts at the sites which are located in industrial areas of the city of Ust-Kamenogorsk. The EIA will focus on the proposed remediation approach and the impacts during construction work but will also discuss the environmental results of the remediation measures themselves. 

The general objective of the remediation design at all waste dump sites is groundwater protection [FS 2005]. Below most waste sites (except CPP) there is a continuous groundwater flow in the quaternary sediments of the basin of the Ulba River. The groundwater level oscillates with annual fluctuations of the river [Pre-EIA 2005, WPA 2007]. Generally the stream is directed to the Irtysch River basin where drinking water wells are located to supply the city of Ust-Kamenogorsk. 

Table 3 comprises potential environmental impacts of the remediation project itself under a general view. The general situation in Ust-Kamenogorsk is described in chapters 4.1 – 4.3 of the Basic Design Report. It can be summarised that the negative impacts caused by the construction work during the remediation will be more than compensated by the results of the remedial action which will be entirely positive. 

The remediation project will show a tremendous positive environmental impact on ground-water protection which will finally turn out in better drinking water, so improving public health. The design of capping the wastes will be sophistically adapted to each specific case. Thus surfaces of the disposal sites will be in such a good state causing more positive effects to air quality (dust minimisation), surface water (erosion control), radiation protection, ecology and climate. 

Table 3
Determination of Environmental Impacts– Indicative components related to the remediation project 

	EIA Section / Compartment
	Specific Issues / Impacts
	Impact Direction
	Potential Mitigation Measures / Comments *)

	
	
	Neg.
	Pos.
	

	Description of project
	Background, project components, planned construction measures, areas affected by construction, quantities of construction materials, infrastructure, transportation
	
	
	Remediation of dump sites in industrial areas will result in improvements of the environment

Information about Basic Design see specific chapters 

	
	- during construction work
	―
	
	Details see table 4 

	
	- after finishing construction work
	
	++
	Details this table below

	Air quality
	Dust dissemination from open surfaces
	
	+
	Improvement

	
	Ground traffic
	
	
	Insignificant 

	Groundwater 
	Contamination by hazardous substances from waste dumps 
	+
	+++
	Encapsulation of hazardous waste minimises groundwater pollution

	Surface water
	Eluates from hazardous waste 
	
	++
	Encapsulation of hazardous substances, drainage of surface water

	
	Sediment transport by runoff from dump sites 
	
	++
	Elimination by seeding and planting

	Soils and landscape
	Future land use
	
	++
	Improvements in the industrial areas

	
	Effects on surface soil layer and inventory of waste dumps 
	
	+++
	Topsoil free of pollution,

waste safe covered on site (or at alternative place if relocated) 

	
	Waste inventory
	―
	
	Hazardous waste remaining 

	
	Landscape
	
	++
	Improvement

	Radioactivity
	Gamma radiation and radon exhalation (Only at UMP 6, see chapter 6)
	
	++
	Shielding limits gamma radiation and radon exhalation 

	Noise
	Noise from ground traffic 
	
	
	Insignificant 

	Ecology
	Ecologically significant habitats or biotopes 
	
	+
	Potentially positive effects on ecological situation by the project 

	Climate
	Potential long range local climatic affects 
	
	+
	Slight improvements possible

	Human beings and cultural heritage
	Urban structure, public health 
	
	++
	Improvement

	
	Social effects
	
	+
	Employment during construction

	
	Know-how transfer of envi-ronmental technologies
	
	++
	Effective in public administration and private economy

	
	General annoyance and mistrust of local population
	
	++
	Improvement

	Interactions of impacts
	Till now no potential    have been assessed, leading to impact reduction or enhancement. 


As quoted in the ToR a qualified cover is first choice to avoid further contamination of still polluted groundwater by contaminants charged from hazardous waste of the industrial dumps at all sites. Substantial part of the EIA will be to evaluate the efficiency of capping to shield the intruding surface waters. 

The final cover of the disposal sites can be shaped in such way that the landscape will be improved considering ideas of land owners and the public about future land use. The remediated sites will add green areas to the environment but can stay as parts of industrial areas in the land-use plan of the city. The people of Ust-Kamenogorsk will finally profit from an improved physical environment but also from benefits of employment and know-how transfer during the project execution. 

The only negative residual will be the waste remaining on site but encapsulated under environmentally, socially and economically optimised conditions. This critical issue is discussed under site-specific circumstances in more detail in the respective subdivisions of chapters 5, 6, 7, 8, 9 of the Basic Design Report.

An Environmental Management Plan (EMP) will be developed to support the construction work. It also will be a tool to control the environmental monitoring which will be integrated as a part in the Environmental Management and Monitoring Plan (EMMP). The EMMP in combination with the Health And Safety Plan (HASP) will be established specifically for each site during the detailed design stage. 

The Environmental Monitoring Plan will be elaborated to monitor and evaluate the success of the proposed remediation work at each site. This will include regular walk through inspections as well as groundwater monitoring. Walk through inspections will be directed on the general state of the cover, especially erosion, damages, seeding and planting. Groundwater monitoring has to be established to monitor the long-term state of the groundwater pollution before, during and after remediation as well as up- and down-stream the waste sites that have to be remediated. Annual EMMP reports will comprise results of regular inspections and monitoring but will also include conclusions and recommendations for further actions if needed. 

4
Remediation Work at the Objects 


Working procedures during the remediation work will comprise environmental impacts, see Table 4:

· relocation of hazardous waste inside and outside the borders of the sites

· construction of soil covers i.e. emplacement of gravel and soil, installing foils, seeding grass and planting bushes and trees

· transport of material on public roads

· extraction of soil from loam or clay pits

Table 4
Determination of Environmental Impacts– Indicative components during construction work 

	EIA Section / Compart-ment
	Specific Issues / Impacts
	Risk

	Potential Mitigation Measures 

	Description of project
	Background, project components, planned construction measures, areas affected by construction, quantities of construction materials, infrastructure, transportation
	
	General remarks

- Remediation work in industrial areas in 
  a certain distance from settlements;

- Information about Basic Design see 
   specific chapters 

	Air quality
	Dust generation from bulldozer operation and earth hauling on site
	++
	Sprinkler systems at dump, temporary cover of exposed clay material, efficient re-vegetation

	
	Emissions from construction machinery
	+
	Minimal, exercise normal C&M of machinery 

	
	Dust generation caused by soil transport
	++
	Cleaning tires of trucks leaving construction areas 

	Groundwater 
	Mobilisation of eluates from hazardous waste while reshaping waste
	++

+
	Retention of hazardous substances threatening ground-water by keeping interventions and open areas minimal

	Surface water
	Runoff contaminated by eluate of hazardous waste while reshaping waste
	+
	Install drainage systems and wastewater discharge at the beginning of construction work

	
	Increased sediment transport by runoff from dump sites 
	+
	Install drainage systems at the beginning of construction work

	
	Accidental spills of fuels on construction site
	+
	Fuel machines only at secure, designated areas

	Soils and landscape
	Land use 
	+
	Not significant since work in industrial areas

	
	Effects on surface soil layer and inventory of waste dumps affected by reshaping activities:

- remaining, temporarily moved

- relocation from site 
	+
	Safe relocation and temporary storage sites for topsoil,

avoid scattering of contaminated material

	
	Extraction of soil from loam or clay pits
	+
	Soil from certified pits, preferably in the vicinity

	Radio-activity
	Gamma radiation and radon exhalation during reshaping; only at UMP 6, see chapter 6
	++
	Strict compliance to rules of radiation protection

	Noise
	Noise from bulldozers, lorries and other machinery 
	+
	Minimal, exercise normal C&M of machinery / check occurrence of near settlements 

	Ecology
	Loss of ecologically significant habitats or biotopes during construction
	+
	Not anticipated

	Climate
	Potential disturbances of local climate
	+
	Not anticipated

	Human beings and cultural heritage
	Temporary or permanent destruction of fields, gardens and pasture by remediation
	+
	Not anticipated

	
	Property and / or houses affected by geotechnical instabilities 
	+
	Proper design, control and supervision of construction

	
	Traffic increased by soil transports
	+
	Temporarily, 

appropriate public information 

	
	General annoyance and mistrust of local population
	++
	Timely and well managed, transparent public information and consultation

	Interactions of impacts
	Till now no potential interactions of impacts have been assessed. Some issues will cause multiple impacts, i.e. 

· surface exposure of waste  dust and eluates to surface and groundwater

· ground traffic  emission gas, dust, noise + traffic in town

Mitigation options must not be adapted to such circumstances.


At construction work, the following environmental aspects must be generally considered at all sites. Negative impacts should be eliminated as far as possible; if some of them cannot be avoided precautions for minimization shall be met:

· Gaseous and dust emissions from construction machinery and open surfaces;

· Noise and potential spills from construction machinery;

· Mobilization of water polluting substances to the water path (surface runoff, enhanced groundwater pollution) - caused by temporary open surfaces;

· Other environmental aspects (restrictions in land use, landscape view).

Even though the waste dumps will be stabilised and covered (with or without relocation) the long-term existence of the disposed hazardous material has to be accepted. 

More detailed facts on environmental impacts at concerned sites are shown in the Basic Design and the EIAs of the Detailed Design. 

This general screening lists potential environmental impacts at the sites which are located in industrial areas of the city of Ust-Kamenogorsk. The EIA will focus on the proposed remediation approaches and the impacts during construction work but will also discuss the environmental results of the remediation measures themselves. 

�	 Approximate, as product of hazard and consequences; + low, ++ significant, +++ high 
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