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Popular Summary 

AREVA Resources Canada Inc. (AREVA) is proposing to construct, operate and decommission a 

uranium mine, called the Kiggavik Project (Project), in the Kivalliq Region of Nunavut. The 

development of the Kiggavik Project can contribute to the overall well-being of Beneficiaries and 

other Nunavummiut without a compromise to ecosystem integrity. 

Nunavummiut and the Inuit Organizations, Institutions of Public Government and territorial and 

federal governments that represent them want a healthy environment and vibrant communities 

both now and in the future. Development can bring positive economic opportunities and 

proponents must demonstrate that project designs, mitigation and monitoring plans, company 

performance, and decommissioning plans meet the requirements for development in Nunavut.  

The following Tier 1 Draft Environment Impact Statement (DEIS) for the Kiggavik Project and all 

supporting documents were prepared to demonstrate the soundness of the proposed Kiggavik 

Project and the ability of the company to implement the Project. 

The DEIS reflects five years of recent engineering, environmental and engagement studies by 

AREVA, in addition to historical work conducted for the Project.  The integrated engineering and 

environmental work allowed for potential environmental impacts to be assessed as the Project is 

designed allowing for informed alternative selection, optimizations and design based mitigation to 

reduce potential adverse effects. Community engagement also influences Project design and 

management preferences and Inuit Qaujimajatuqangit  (IQ) provides valuable knowledge of the 

land. 

This DEIS will be reviewed by the Nunavut Impact Review Board (NIRB) to ensure it contains all 

the information as outlined in the Guidelines for the Preparation of an Environmental Impact 

Statement for AREVA Resources Canada Inc.’s Kiggavik Project (NIRB File No. 09MN003) and 

then it will be made publicly available for review. There will be a number of opportunities for 

participation in the review.  

Proponent 

AREVA is a Canadian company, headquartered in Saskatoon, Saskatchewan. The company is a 

100% subsidiary of the AREVA Group of companies headquartered in Paris, France. The AREVA 

Group is a world leader in supplying electrical energy systems with low CO2 production including 

nuclear and renewable energy systems for electricity production. AREVA would be the operator of 

the Kiggavik Project with minority interests owned by Japan-Canada Uranium Company Limited 
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and Daewoo International Corporation.  

Project 

The Kiggavik Project is a proposed uranium ore mining and milling operation located in the Kivalliq 

region of Nunavut approximately 80 km west of the community of Baker Lake. 

The Kiggavik Project is comprised of three main areas referred to as the Kiggavik site, the Sissons 

site and Baker Lake Dock Site.  AREVA will mine three uranium ore deposits at the Kiggavik site: 

East Zone, Centre Zone and Main Zone, and the Sissons site has two uranium ore deposits to be 

mined: Andrew Lake and End Grid. Open pit mining will be used to extract the three Kiggavik 

deposits as well as the Andrew Lake deposit. Mining of End Grid will require underground mining 

methods. Mineral resources are estimated at approximately 51,000 tonnes uranium (133 million lbs 

U3O8) at an average grade of 0.46% uranium. 

All extracted ore from the mine sites will be processed through a mill located at the Kiggavik site 

using hydrometallurgical processes. Mined out pits at the Kiggavik site will be used as tailings 

management facilities (TMF). The uranium product will then be packaged and transported using 

aircraft to southern transportation networks. Mill reagents, fuel and other supplies will be 

transported by ship and barge to Baker Lake and then by truck to the Kiggavik Project over a 

winter access road. An all-season road between Baker Lake and the Kiggavik Site is a secondary 

option under consideration in case the winter road cannot adequately support the Project. Figure 

1.0-1 shows the major Project components including the access road alternatives and Figure 1.0-2 

shows potential shipping and barging routes. 
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Based on existing resources, mine life is estimated at 14 years of operation after three to four 

years pre-operational construction. It is expected that additional resources will be found. 

Decommissioning is anticipated to last five years with post decommissioning monitoring lasting an 

additional 10 years. Decommissioning of the Project will include demolition of the site and 

reclamation of any contaminated areas. Closure of the TMFs will consist of covering and then 

blending the final cover in with the existing topography. Mine rock piles will be covered and re-

graded to promote vegetative growth and to provide wildlife access. Decommissioning plans and 

financial security are required for the Kiggavik Project. Financial assurance provides certainty that 

decommissioning and reclamation work will take place with available and adequate resources. 

Direct job estimate averages are up to 750 and 600 workers for construction and operations 

respectively. Indirect and induced jobs may be as high as 400 during construction and 1,300 

during operations. The total taxes and royalties to be paid on the Kiggavik Project would be 

approximately $1 billion payable to Nunavut Tunngavik Inc. (NTI), the Government of Nunavut 

(GN), and the Government of Canada. 

Project Need and Purpose 

The purpose of the proposed Kiggavik Project is development that will: 

• Realize a return on investment by the owner - The capital cost of the Project is estimated at 

$2.1 billion with operating costs estimated at $240 million per year. The market price for 

uranium concentrate over the last five years has been within the range needed for 

reasonable return on investment to owners and future opportunities are strong enough to 

encourage Project advancement with the intent of development that will coincide with viable 

future markets. 

• Benefit Nunavut communities and contribute to sustainable development - The Kiggavik 

Project would benefit communities through employment, business opportunities and 

procurement. Benefits will be preferentially targeted to and realized by the seven 

communities of the Kivalliq Region. The Project can contribute to the goals of economic 

self-sufficiency and balanced economic development. 

• Help meet global energy demands and future needs for nuclear power - World uranium 

production currently falls short of projected future annual requirements for generation of 

clean electricity using nuclear power (as an alternative to electricity generated by fossil fuel 
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consumption). Uranium from the Kiggavik Project would help to meet the future needs for 

nuclear power, which will help reduce, on a global scale, greenhouse gas emissions.  

No-Go Alternative 

Abandoning the Project, other than for significant environmental impacts or cultural concerns that 

are determined to be unacceptable, would be inconsistent with the economic strategies and 

development policies established for the area. Should the NIRB environmental review find the 

Kiggavik Project to protect ecosystem integrity and human health, the potential economic benefits 

would not be realized with a decision to abandon the Project. 

Uranium Development in Nunavut 

The Nunavut Territory has given special consideration and planning to uranium development as 

evidenced in the consideration of uranium development in the broad principles, objectives and 

conditions for uranium exploration and mining outlined in the NTI Uranium Policy and the six 

guiding principles for uranium developed by the GN. AREVA’s values and sustainable 

development commitments along with existing Canadian law and international agreements ensure 

consistency between the NTI uranium policy and GN guiding principles and the proposed Kiggavik 

Project. AREVA is committed to sustainable development that does not compromise the land or 

people of Nunavut. 

AREVA’s Integrated Approach to Environmental Protec tion 

Environmental assessment (EA) is used to identify all possible Project-environment interactions 

and their potential to result in an environmental effect(s). Mitigation to reduce potential effects is 

then considered and the significance of the remaining residual effects determined. AREVA 

believes this process should be iterative so that a good understanding of the local environment and 

site-specific constraints can influence design and mitigation and the subsequent evaluation of 

potential environmental effects. This iterative process leads to a selection or narrowing of Project 

alternatives and further refinement of Project design. 

Key features of the alternatives analysis for the Project included environmental performance, 

economic viability and project operability.  Project design considered environmental performance 

from the perspective of minimizing water and reagent use, optimizing water recycle, minimizing the 

Project footprint, capturing and treating water that may have come in contact with operational 

areas and minimizing release of atmospheric and treated effluent emissions.  
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Mitigation measures identified in this iterative EA-design can be identified in a variety of forms. 

Design-based mitigation can allow for the avoidance of potentially significant effects by changing 

spatial or temporal aspects of the Project. Specialized mitigation, environmental protection 

measures and protocols, and compensation (e.g. fish habitat compensation) are all categories of 

effective mitigation that minimize or avoid residual environmental effects of the Project.  

During facility operation, compliance monitoring maintains operational performance standards. 

Environmental effects monitoring programs determine operational effects. 

Adaptive management decisions are made on the results of monitoring when results are beyond 

the level anticipated and additional design, mitigation or other modifications are required. Continual 

improvement drives forward thinking, minimal impact management decisions even when 

operations are performing as predicted. Both adaptive management and continual improvement 

are integral parts of AREVA’s approach to environmental protection. 

The approach builds on the outcomes of EA predictions and on operational monitoring and follow-

up programs to provide a robust defense against the development of significant adverse effects. 

Optimization of performance, of monitoring, and follow-up programs is achieved through continual 

improvement based on experience.  

Community Engagement 

AREVA’s commitment to broad public engagement is evidenced in our sustainable development 

commitments, values charter, on-going corporate social responsibility initiatives and presence in 

Nunavut. Although AREVA has used a variety of communication tools, time spent in Kivalliq 

communities was a priority. In addition to formal and informal meetings with various stakeholder 

groups and open houses, AREVA has hosted tours of northern Saskatchewan uranium operations 

so that people can see first hand what an operating uranium mine and mill look like as well as 

decommissioned uranium mine. 

Figure 1.0-3 shows the locations of potentially affected communities. Potentially affected 

communities identified prior to and within the draft environmental impact statement includes the 

seven Kivalliq communities and four communities outside the Nunavut Settlement Area that have 

communicated an interest in the Kiggavik Project. 

Understanding that language is essential to communication and strongly tied to culture, AREVA 

makes efforts to translate print material and videos and use an English-Inuktitut translator when 

possible.
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Looking at comments, questions and concerns raised regarding nuclear energy and/or the 

Kiggavik Project in Nunavut over the last six years, caribou were raised as a topic of discussion the 

most frequently. The land/wildlife habitat, marine mammals and clean water all generated 

considerable discussion. 

Similar levels of interest were generated for community engagement, including the need and 

desire to better engage the youth while also respecting the elders; respect for, use of, and value 

attributed to IQ; employment opportunities and other benefits; and health and safety – both general 

and uranium specific. 

With respect to the Project description, the access road alternatives and potential Thelon crossing 

were topics of most interest followed by general questions regarding the mine site and then 

tailings. 

Comments received during engagement events have been considered and used to shape future 

engagement activities, the Project design and aspects of the EIS.  Key influences of engagement 

include removal of the south all-season access road alternative, addition of youth specific 

engagement activities, radiation education initiatives including radiation protection demonstrations 

in all seven Kivalliq communities during open houses and creation of two videos related to 

radiation education, modifications to baseline field programs for caribou and marine mammals to 

better incorporate local knowledge and preferences. 

Inuit Qaujimajatuqangit  

IQ interviews and workshops focused on elder groups and Hunter and Trapper Organizations in 

the seven Kivalliq Communities. Each community provided information on the following topics: 

wildlife and harvesting of both land and sea 

mammals, bird and egg harvesting, fishing, 

plants, travel routes and cultural sites, ice 

formation, water, changes in weather, and 

Project-specific questions and concerns.  

Information related to socio-economic concerns 

was obtained through interviews and focus 

groups that included rotational workers, 
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rotational workers’ spouses, young adults, and women. Topics discussed included women’s roles, 

dependency on country foods, and traditional activities.  

IQ was used to inform Project design, contribute to baseline information and influence company 

collection of baseline field information, select valued components for assessment, identify issues of 

importance and identification of appropriate mitigation and monitoring to reduce potential adverse 

effects to both the biophysical environment and communities. 

Existing Biophysical Environment 

The Project area experiences a continental climate characterized by cold temperatures, low 

precipitation and high winds. The winters are long and cold and the summers are short and warm; 

transitional seasons are very short. Extreme temperatures in Baker Lake have ranged between -

50.6°C in January and 33.6°C in July with a mean an nual air temperature of -11.9°C. The most 

frequent wind direction and speed at Baker Lake are north-northwest at 20.5 km/h to 31.7 km/h. 

Wind speeds greater than 39.6 km/h (11 m/s) are most frequent over the period of January to 

March. Wind speeds exceeding 100 km/h are expected to occur only once in 30 years. 

Air quality, noise and vibration are all typical of a remote, relatively undisturbed environment.  

Streams average less than 1 m deep and most streams in the area are frozen to the bottom 

throughout the winter. Lakes are typically shallow with maximum depths of less than 3 m and they 

are ice covered from October through June with ice thicknesses of approximately 2 m. Over 

wintering habitat is found in a few lakes deeper than 3 m. Streams become active at spring 

snowmelt in mid-June with flows gradually receding over the remainder of the open water season. 

Lakes reach their level and volume peaks during the spring freshet in mid-June.  

The most widely distributed fish species found in lakes in the area is Arctic grayling. Other 

commonly identified fish species include burbot, cisco, lake trout, ninespine stickleback, round 

whitefish and slimy sculpin. Arctic char, fourhorn sculpin, lake whitefish and longnose sucker are 

additionally found in Baker Lake. Arctic grayling, lake trout, ninespine stickleback, and slimy 

sculpin are common to streams in the area and burbot, cisco, lake whitefish and round whitefish 

are also observed. Arctic char and longnose sucker use the Thelon River.  

Some parameters (pH, ammonia, aluminum, cadmium, chromium, cobalt, copper, iron, lead, silver, 

and zinc) of baseline water quality levels in some lakes and some metal concentrations (arsenic, 

cadmium, chromium, copper, mercury, and zinc) in sediment samples were higher than Canadian 
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Council of Ministers of the Environment guidelines. This indicates that background levels of these 

elements are naturally elevated. 

Thickness of active layer is highly variable, ranging from 1 to 2 m in surficial sediments to 5 m in 

bedrock outcrops. Permafrost depth is estimated to range from about 210 m depth in the Kiggavik 

area to about 250 m depth in the Sissons area. There is little to no connection between the deep 

(beneath permafrost) and shallow (active layer) groundwater flow systems. Rock within and below 

the permafrost has little water movement and is not used as a drinking water source. 

The area is dominated by flat lying or gently sloping terrain with rolling and hummocky topography, 

frequent bedrock outcrops, and a few low escarpments. Eskers are rare.  Surficial deposits consist 

of a thin organic layer underlain by mainly glacial till, which varies in texture and composition. 

Some soil samples showed trace element concentrations (arsenic, molybdenum, boron) higher 

than the Canadian Council of Ministers of the Environment guidelines indicating that background 

levels of these elements are naturally elevated. Average depth of topsoil available to salvage for 

later use in reclamation is approximately 11 cm, with a minimum of 2 cm in upland lichen tundra, 

heath upland and heath tundra areas, and a maximum of 31 cm in low-lying wet graminoid and 

graminoid tundra areas with thick peats.  

The Project area is dominated by tundra vegetation 

interspersed with lichen-dominated bedrock 

outcroppings and boulder fields. Tundra vegetation is 

characterized by short shrubs such as dwarf birch, 

willows and heath species, as well as sedges and 

grasses, herbs, mosses and lichens.  

The Project area is not within caribou calving grounds. 

The historical Beverly caribou calving ground is located approximately 70 km away and the 

Qamanirjuaq calving ground approximately 200 km away. The Qamanirjuaq, Beverly and Ahiak 

herds are migratory and they move into the Kivalliq Region during the spring and summer months. 

Field observations and satellite collar locations show that the migratory herds use of the area is 

transient. Three tundra-wintering caribou herds, Lorillard, Wager Bay and Baker Lake, may use the 

area during winters but move further north for calving.  

Muskox occupy the region year-round.  
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Large predatory species, including grizzly bear, wolverine and wolf, are present throughout the 

area but are observed infrequently. Smaller predatory species, such as Arctic fox and ermine, are 

also present with Arctic foxes seen as relatively common in the region. Small mammals such as 

voles, lemmings and ground squirrels are widespread.  

Waterfowl, shorebirds, jaegers, raptors and upland birds annually migrate from southern wintering 

grounds to breed in the region during the summer. Only ptarmigan, gyrfalcon and common raven 

are residents throughout the year; they are scattered throughout the region and present in 

relatively small numbers. The most common species of waterfowl observed in the Baker Lake and 

Chesterfield Inlet area are Canada goose, long-tailed duck and common loon. Red-throated, arctic 

and yellow-billed loons, and tundra swans also use the area. 

Chesterfield Narrows drains Baker Lake and empties into Chesterfield Inlet. Chesterfield Inlet is a 

200 km, salt-water tidal corridor that joins Baker Lake with Hudson Bay. Arctic cod, Arctic sculpin, 

Arctic char, fourhorn sculpin, banded gunnel, and whitefish are found around the mouth of 

Chesterfield Inlet.  In Hudson Bay ice generally starts to form in late October and the bay usually 

becomes ice free in early August. Capelin and starry flounder are abundant near-shore species in 

Hudson Bay and fourhorn sculpin are abundant in shallow waters (below 45 m) throughout 

Nunavut. Greenland halibut and Arctic cod are abundant offshore marine fish species in Hudson 

Bay.  

Marine mammals occurring in the regional marine shipping area are polar bear, beluga whales, 

and ringed seals. Walrus, bowhead whales and bearded seals are common in other locations 

throughout Hudson Bay, Hudson Strait or Foxe Basin but are considered rare or uncommon near 

the local shipping route.  

There are no Schedule 1 or 2 listed aquatic, plant or terrestrial wildlife species listed under the 

Species at Risk Act (SARA) that occur in the Project area. Three marine fish species, the Northern, 

Atlantic, and spotted wolfish, are listed on Schedule 1 of SARA; however, Hudson Strait is 

designated as ‘probable’ range. Ross’s gull is also listed on Schedule 1 of SARA and is known to 

breed and use coastal habitat in southwest Hudson Bay. Ross’s gull are most commonly seen in 

the Churchill area than anywhere else in Canada and the last observation of Ross’s gull in the 

Churchill area was four individuals in 2005.  
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There are no Important Bird Areas (IBA), as identified by Bird Studies Canada, Nature Canada and 

BirdLife International through the IBA Program, within the local marine shipping area. The Harry 

Gibbons and McConnell River migratory bird sanctuaries include coastal habitat in the region. 

Existing Socioeconomic Environment 

Nunavut’s economy and people have unique characteristics including 1) the importance of the 

mixed economy; 2) a requirement to use renewable and non-renewable resources in sustainable 

ways that benefit Inuit; 3) the value of IQ to economic and social development decision making; 4) 

decentralization to give communities control of their own development; 5) a need to develop self-

reliance in face of overdependence on federal transfers; and 6) a very young and rapidly growing 

population with important socio-economic challenges.  

Nunavut’s mixed economy has both wage and land based parts. The wage based economy 

provides cash income. The land based economy provides food, but also important social and 

cultural benefits to Inuit. Most people try to be active in both the wage and land based parts of the 

economy. The unemployment rate in Nunavut was about 19% in July 2011, but for young people it 

was almost 40%. Most of the unemployed are young Inuit men. In 2006, Kivalliq unemployment 

rates were worse than the rest of Nunavut and much worse than Canada. Since 2006 many new 

jobs for Kivalliq people became available with the development of Meadowbank, exploration 

companies and businesses supplying mining companies.  

Very few people hunt full time or almost full time anymore but most people continue to go out on 

the land. The importance of harvesting to Kivalliq households is demonstrated by country food 

substituting for about half of what total food costs would be if all food was bought in stores. The 

practice of harvesting also confirms identity, social relations, values and knowledge.  

The Kivalliq population grew from 7,944 to 9,479 people between 2001 and 2009, an average 

growth of close to 2% per year. Dated information on education levels shows that less than 40% of 

adults have completed high school. On average, younger people are less educated than older 

people. The Kivalliq has lower crime rates than Nunavut as a whole but rates are still much higher 

than in the rest of Canada. Housing is an ongoing problem in all of Nunavut, but is worse in most 

Kivalliq communities. More than half of houses are overcrowded or in need of major repairs.  

People have maintained their language over the last decade with a strong commitment to Inuktitut. 

Most people feel they speak Inuktitut well but they note many children are using English more now 

than they did in the past. It has been hard for some people to adjust as a new culture, with different 
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values, has come in. Inuit no longer live on the land and the culture has changed. Everybody 

knows this and most people are focused on how to manage the change.  

Radiation 

Regardless of where people live or work, they are exposed to radiation from natural sources; it is 

present in the air we breathe, the food we eat, the water we drink, and in the construction materials 

used to build our homes. Levels of natural or background radiation can vary greatly from one 

location to the next. Consumption of caribou by people living in the Project area, and across 

northern Canada, has been shown to add some exposure, primarily due to the natural background 

levels of Polonium-210.  

Residual Biophysical Effects 

The Kiggavik Project has the potential to impact the biophysical environment throughout all phases 

of Project life. 

Climate 

Greenhouse gas emissions (GHGs) will be generated. Energy efficient and emissions minimization 

features will be incorporated into building design and in the operation of any equipment and 

ancillary facilities. Use and management of heavy equipment operation, vehicles and marine 

vessels will be optimized. Maximum annual GHG emissions are estimated to result in an increase 

to the baseline GHG emissions for Nunavut and Canada, but are assessed as not significant.  

Air 

Ambient air concentrations of contaminants of potential concern (COPCs; dust, metals, gaseous 

compounds and radionuclides) within the local and regional environments will increase. Dispersion 

modeling studies were used to select preferred locations of several Project facilities including the 

acid plant, power plant, storage piles and accommodation complex to minimize effects to air 

quality. Exhaust emissions controls will be used, dust minimized and suppressed and permanent 

mine rock stockpiles will be compacted to encourage growth of vegetation and suppress the 

release of dust emissions. All predicted residual effects resulting from the Project are not expected 

to extend beyond the local area, will only occur a few times per year and are reversible. Therefore, 

the increased concentrations of COPCs are assessed as not significant. 

Noise and Vibration 
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Noise and vibration will increase. Noise levels are expected to be low, with the exception of some 

short term construction activities, and not anticipated to result in any community annoyance. 

Vibration levels are expected to be negligible during all phases of the Project. The predicted 

increase in noise and vibration are assessed as not significant. 

Surface Hydrology 

Ponds will be dewatered, a section of Andrew Lake will be dewatered and pumped into the 

remainder of Andrew Lake, Andrew Lake pit will be re-flooded, contact water will be collected, 

treated and released, treated effluents and greywater will be released and freshwater will be used 

for industrial and domestic purposes and flooding of the winter road. The Project has been 

designed to most effectively minimize effects to surface hydrology by selecting large water bodies 

for withdrawal and discharge, water will be recycled where possible and the effective use of 

diversion channels and sedimentation ponds.  Changes in flow rates, lake levels (with the 

exception of Andrew Lake) and under-ice volumes will remain below appropriate thresholds. 

Effects to surface hydrology are assessed as not significant. 

Hydrogeology 

Groundwater levels will be affected by dewatering activities in the vicinity of open pit and 

underground mines. Limited groundwater will flow into mines and tailings management facilities 

during operation or post closure.  Similarly there will be limited interaction between mines, tailings 

management facilities and receiving surface water bodies. Given the project design features and 

the slow groundwater movement, all project effects on hydrogeology are assessed as not 

significant, for both current permafrost conditions and potential no-permafrost conditions that would 

result from dramatic warming conditions.   

Water and Sediment Quality 

Treated effluent will be released. Dust and air emissions can also affect water quality. The water 

treatment plant has been designed so that effluent quality will meet or exceed applicable 

regulations. Dust control measures will be in place and emissions controlled and reduced as 

possible.  Diversion channels will be used to re-route fresh water around the development areas. 

Modeling data indicate that changes to receiving water quality due to effluent discharge will occur 

during operation and final closure but will return to baseline levels post closure. Changes in water 

quality due to dust deposition are predicted to be minor with annual minor increases in metals, 

radionuclides and total suspended solids not measurable above natural background variation. Any 
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change to lake pH will be small and likely brief, due to the short residence times of the lakes. 

Sediment concentrations of all constituents of potential concern are predicted to be below 

Canadian Council of Ministers of the Environment guidelines in all segments of Judge Sissons 

Lake with the exception of nickel. Predicted future nickel levels with effluent release are similar to 

baseline nickel levels in sediment so no substantial effects due to nickel levels are predicted. 

Effects to water and sediment quality are assessed as not significant. 

Aquatic Organisms and Fish Habitat 

Changes to water quality will affect fish habitat quality. Fish habitat will be lost with Andrew Lake 

dewatering and the Mushroom-End Grid stream diversion. Fish habitat will be affected by 

watercourse crossings along the access and site roads. Natural flow paths will be maintained 

where possible. Cadmium and sulphate concentrations in select areas of Judge Sissons Lake will 

be elevated compared to baseline conditions but no appreciable adverse effects on the abundance 

and distribution of aquatic biota are expected. Activities resulting in a harmful alteration, disruption 

or destruction of fish habitat will be compensated under the federal Department of Fisheries and 

Oceans “no-net-loss” Policy. Effects on aquatic organisms and fish habitat are assessed as not 

significant. 

Fish 

Effects to water quality and fish habitat can affect fish. Detonation of explosives in or near water 

results in pressure change and vibration that can affect fish. It is expected that cadmium and 

copper concentrations in some shallow areas of Judge Sissons Lake will be elevated compared to 

baseline conditions but no appreciable adverse effects on the abundance and distribution of 

predator and forage fish are expected. Blasting setback distances, charge sizes and timing will be 

used to provide adequate protection for fish populations. Given the mitigation measures, there will 

be no residual effects to fish from blasting. Effects to fish are assessed as not significant. 

Topography, Landforms, Surficial Geology and Permafrost  

Construction and operation will change the local active layer depths and terrain stability. Project 

footprint including mine and mill areas, the access road, quarry sites and others will be disturbed. 

The Project layout considered sittings that would minimize footprint area and avoid permafrost 

sensitive and uncommon landforms. Padding and platforms will be used to maintain existing 

permafrost conditions and drainage will minimize water pooling during spring thaw. Effects on 
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permafrost and landforms will be confined to the Project footprint. The effects on permafrost and 

terrain are determined to be not significant. 

Soils 

Soil quality will be affected by dust, contaminants and emissions. Soil quality can also be affected 

by compaction and erosion. Soil quantity can be affected by burying of soils where topsoil stripping 

will likely not occur (soils saved for reclamation where possible) and erosion. Where possible soil 

will be salvaged and stored away from dust and emissions to use for reclamation and standard 

mitigation to reduce dust, contaminants and emissions will be in place. Potential acid inputs and 

emissions will only occur around the Kiggavik mine site. Changes in concentrations of constituents 

of potential concern are predicted to be below Canadian Council of Ministers of the Environment 

guidelines. Admixing, compaction, and erosion effects will be negligible. Effects on soils are 

assessed as not significant.  

Vegetation 

Vegetation will be lost to clearing during construction. Dust, air emissions, and changes to soils 

can affect vegetation. The mine footprint will be minimized and winter road alignments have 

maximized use of water bodies and watercourses. Dust and emissions will be minimized and 

controlled. Heath tundra vegetation will be the primary habitat type affected by the Project. 

Disturbance to vegetation abundance and community diversity are anticipated to be negligible. 

Potential acid inputs are below the critical load value and exposure to NO2 or SO2 are below 

benchmark guidelines. Effects to vegetation are assessed as not significant. 

Terrestrial Wildlife and Habitat 

Mortality is likely to result from vehicle collisions or 

through problem animal kills. Previously available 

habitat will be temporarily unavailable due to mine 

infrastructure. Dust and sensory disturbance will 

reduce the quality of near-by habitat. Changes to 

air, soil and vegetation quality could affect wildlife. 

Sensory disturbance and/or avoidance may result 

in changes to movement or reduced local raptor and migratory bird nest success.  

Road alignments will minimize blind spots and road profile and snow management will allow 

animals to get off the road to avoid traffic. Temporary road closures, speed limits and reduced 
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traffic will all also help reduce mortality. Dust and sensory disturbance will be minimized when 

possible. AREVA will not construct a road within 10 km of a designated caribou water crossing and 

will give caribou the right-of-way where possible and safe.  

Mortality effects will be undetectable at the local scale. Direct and indirect loss of available habitat 

for Qamanirjuaq (migratory) and Baker Lake (resident) caribou herds (the two herds anticipated to 

potentially be affected) will be approximately 0.5% of the Baker Lake winter range, and 0.2% of the 

Qamanirjuaq growing season range and a considerably smaller proportion of habitat over the 

annual range. Other mammals, raptors and migratory birds will also have some previously 

available habitat become unavailable. Caribou will be unable to move through some areas (e.g. 

mine site, airstrips) that were previously available but no satellite collared caribou from the 

Qamanirjuaq, Beverly and Ahiak migratory herds have been documented within or crossing the 

mine and access road areas. Resident herds have been recorded crossing the mine and road area 

including four Baker Lake caribou during spring migration and one Lorillard caribou during fall 

migration. Cadmium and uranium exposure to caribou and muskox will not exceed exposure levels 

associated with adverse effects and the level of exposure to all other constituents of potential 

concern are not predicted to change from baseline. Exposure to raptors and migratory birds are 

also not predicted to change from baseline. Any reduction in nest productivity will be local. 

Therefore, effects to wildlife and habitat are assessed as not significant. 

Marine Fish 

Underwater noise from marine vessels can harm, disrupt, and/or displace fish from habitat in 

Hudson Bay and Chesterfield Inlet. Operating procedures to reduce underwater noise will include 

maintaining a constant course and speed whenever possible, avoidance of unnecessary 

acceleration, and maintenance of propellers. Fish response is anticipated to be minor, short-term 

and reversible.  Effects on marine fish are assessed as not significant. 

Marine Mammals 

Polar bears will not interact with the Project as all marine shipping will occur in the open-water 

season when the bears are seasonally forced onto land in the Hudson Bay region waiting for new 

ice to form. The ringed seal and beluga whale, common marine species in the area, may be 

disrupted or disturbed from vessel noise or experience a vessel-mammal strike. Marine mammal 

monitors can be onboard vessels to monitor marine activities when transiting sensitive areas along 

the proposed barge route from Churchill to Baker Lake. A constant course will be maintained 
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whenever possible and unnecessary acceleration will be avoided. Noise levels will be almost half 

the sound required to cause a behavioural response in marine mammals. There is potential that a 

vessel-mammal strike could occur over the life of the Project but with proposed mitigation, strikes 

are less likely to result in mortality. The effect on marine mammals is assessed as not significant. 

Worker Health 

Exposure to Hazardous Substances and Constituents of Potential Concern (COPCs) 

Workers in the construction, milling, mining, decommissioning and reclamation process for the 

Kiggavik Project may be exposed to hazardous substances or COPCs. Guidance to ensure worker 

health is established by the American Conference of Governmental Industrial Hygienists (ACGIH). 

An evaluation of potential exposures to hazardous materials and COPCs was conducted to confirm 

exposures would be less than guidance values. Operational experience gained from the mining 

and milling processes at AREVA’s northern Saskatchewan operations, which use many of the 

same chemicals that will be used at the Kiggavik mine and mill, provided a basis for the Kiggavik 

Project evaluation. 

The greatest opportunity to implement controls for exposure to hazardous substances and COPCs 

is at the design stage. This opportunity is being taken for the Kiggavik Project. Standard work 

practices, together with practices 

implemented as part of a radiation protection 

program, in uranium mining and milling are 

effective at minimizing exposures to 

hazardous substances and COPCs found in 

the mine rock and ore. Important mitigation 

measures include ventilation, maintenance 

and housekeeping, education and training 

and personal protective equipment. With 

effective design features and proposed mitigation measures in place, there are no exposures to 

workplace hazardous substances or COPCs expected to exceed the threshold limit values 

established by the ACGIH.  

Exposure to Radiation 

A precautionary approach is applied to the control of radiation exposures so they are As Low As 

Reasonably Achievable (ALARA), social and economic factors considered. Exposure to radiation is 
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measured in terms of radiation dose, typically in units of millisieverts (mSv). Dose limits for 

individuals have been developed by the international scientific community to protect against the 

radiation risk. 

In Canada, the Canadian Nuclear Safety Commission (CNSC) regulates the nuclear industry and 

regulations under the Nuclear Safety and Control Act specify the limits on exposure to radiation for 

workers and for members of the general public. Like hazardous substances and COPCs, the 

greatest opportunity to implement controls for exposure to radiation is at the design stage. This 

approach was adopted for the Kiggavik Project. Dose and dose rate constraints below the 

regulated dose limits are established as objectives to be achieved during operations. Radiation 

protection objectives were used when designing facilities, processes, equipment, and work 

practices in order to minimize exposure to workers and the public. A Radiation Protection Plan is 

implemented at uranium mine sites. 

Base case and upper bound radiation doses were estimated for open pit and underground miners, 

mill personnel and personnel transporting yellowcake. No workers are expected to receive 

radiation doses higher than the dose limits set by the Canadian Nuclear Safety Commission.  

Public Health 

Atmospheric and aquatic emissions from the Project may enter the environment and then 

subsequently expose members of the public. To better understand possible pathways for 

contaminants to reach the public near the Project IQ for Baker Lake was used to identify caribou 

and fish as primary food sources, with ptarmigan, arctic hare and squirrel also consumed. 

Differences in the consumption of water, fish, vegetables, berries, and wildlife for permanent 

residents of the Baker Lake community (adult, child and toddler family members), hunters at Judge 

Sissons Lake that take game back to their families and non-nuclear workers (non-NEW) at the 

Project site (e.g. camp cook, security guard), were all considered in the human health assessment.  

Design of the water treatment plant to have appropriate and environmentally safe effluent 

discharge quality and design and mitigation to minimize air emissions and/or their potential effects 

are primary items to reduce potential effects to all environments, including the human environment.  

Air Contaminants, particulate matter, non-radionuclide COPCs and radioactivity were evaluated. 

Findings showed all concentrations well within applicable limits or criteria with the exception of 

infrequent, short-term NO2 and fine particulate matter concentrations at the Kiggavik camp. 

Although infrequent short-term concentrations of NO2 elevated above World Health Organization 
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(WHO) health-based criterion occur at the Kiggavik camp, they remain well below WHO levels of 

concern for healthy adults. Levels at Baker Lake are well below any level of concern. As with NO2, 

fine particulate matter concentrations are predicted to infrequently exceed values designed to be 

protective of sensitive individuals at site but remain below levels of concern in healthy adults and 

levels at Baker Lake will remain well below any level of concern. 

The highest exposure predicted is for the non-NEW worker at the Kiggavik site who receives some 

incremental dose from radon and inhalation of dust at the site. None of the doses to members of 

the public are expected to exceed Health Canada dose constraints or the Canadian Nuclear Safety 

Commission allowable dose for members of the public. In fact, the incremental dose to the public is 

expected to be less than 1/10th of the dose limit and less than 1/20th of the average natural 

background dose to Canadians. 

Residual Socioeconomic Effects 

The Project will create employment and business opportunities. In-migration is anticipated in Baker 

Lake and Rankin Inlet (despite pick-up points in each Kivalliq community). Employment and 

contracting opportunities will be maximized with preferential hiring; preferential contracting; 

education, training and scholarship programs; considerations for Inuit culture in the workplace and 

contractor benefit enhancements. Education and training will include pre-employment, life skills, 

high school completion, postsecondary, on the job, and mentoring programs for workers and 

prospective workers. Effects on community economies will be positive with incomes increasing for 

many people. Economic opportunities will have ripple effects beyond direct employment and 

business opportunities and community economies will grow. Job experience, education and 

training, and contracting experience will enhance the capacity of the labour force. 

Growing economic opportunities can encourage traditional culture by providing an income that can 

be used towards harvesting expenses. Economic opportunities may conversely contribute to the 

cultural shift away from the traditional culture as people adapt to expectations and requirements in 

a cross cultural working environment. Any reduction of harvesting, or sharing of harvest, has 

potential for effect on food security (particularly of the more vulnerable), nutrition and therefore 

health. Ongoing government support for traditional culture is expected to assist in the retention of 

traditional skills, language, values and knowledge. Effects on traditional culture are expected to be 

negative overall. The Project will not force or require changes to traditional culture but some drift 

away from harvesting, use of Inuktitut, and traditional values and knowledge is expected, 

particularly in the context of other forces of cultural change. 
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Increased incomes and cultural shifts have implications for wellbeing at the individual, family and 

community levels. Many people thrive with expanded economic opportunity but some do not. 

Individual, family and community wellbeing support will include a confidential employee and family 

assistance program; availability of peer and elder counsellors; communication systems for people 

to stay in touch with families; and supporting community initiatives to address community priorities 

towards enhanced wellbeing. Effects on well-being are expected to be positive overall. Although 

negative effects on traditional culture have potential to erode wellbeing for some, broadening 

choices and opportunities for livelihoods are counteracting factors and standards of living and 

household economic security will improve.  

With expectation for overall increase in community wellbeing, the need for some social services, 

particularly social assistance, is expected to decrease. The demand for health, housing, municipal 

services and potentially police are expected to increase with increased incomes.  Improved 

economic opportunities are expected to motivate more demand for education. Revenues to GN 

and NTI will allow the addition of public infrastructure and services to meet a potential increased 

demand and this is a benefit to the people. An increased demand for services would be a negative 

effect if the government were unable to meet that demand.  

Economic and fiscal effects at the territorial level are positive. There will be very large jumps in 

gross domestic product, employment, labour income, own source GN revenues and payments to 

NTI. Subsequently Kiggavik will represent a sustained contribution to the economy and revenues 

until closure.  

Overall, as people adjust to change with time, most negative effects are expected to be moderate 

and positive effects are expected to gain momentum. A Community Involvement Plan and a 

Human Resource Development Plan will be in place and updated throughout the Project. AREVA 

will continue to engage, including with elders to capture IQ, for input on socioeconomic 

management, collaborative monitoring and any needed adjustments.  

Different individuals can respond differently to an effect but the overall effect to socioeconomics is 

positive and significant. It is important to note that although the Project will end, the life-long 

benefits of job experience and learning are not reversed. Further commitments to enhance benefits 

will be negotiated with the Kivalliq Inuit Association through an Inuit Impact Benefit Agreement. 

Heritage Resources 
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Archeological resources need to be protected from disturbance or appropriately mitigated. 

Archaeological studies were conducted and four small sites, including three stone markers and 

one cache, were recorded in the mine site area. The significance of these sites was assigned as 

low. The locations of additional sites have been and will continue to be incorporated into the 

Project design so they can be avoided if possible and an Archaeological Mitigation Plan will be 

implemented over the Project life. Documentation of each site is kept on file with the Canadian 

Museum of Civilization as well as with the Government of Nunavut and records are available for 

interested persons and future researchers. 

Cumulative Effects 

Project effects are generally limited to the Project area with no potential interaction with other 

environmental effects from other human activities. Only air quality, terrestrial wildlife, health and 

socioeconomics had potential to act cumulatively. 

Air Quality - No other projects or activities are located close enough to interact spatially with the air 

quality effects from the Kiggavik Project mine site. Given the proximity of the preferred dock site to 

the Meadowbank dock site, emissions from equipment and vehicle use may act cumulatively. 

Emission concentrations increase in the immediate dock area but are limited to within 2 km of the 

dock and are assessed as not significant.  

Terrestrial Wildlife and Habitat - The alternate option of an all-season access road (winter road 

preferred option) may act in combination with local hunter harvest resulting in a cumulative 

mortality effect on caribou. Use of the road for harvesting may affect the distribution of harvest or 

the total harvest taken. Should the all-season access road be required and approved, AREVA will 

work with caribou stakeholders in determining how to control and manage public access on a 

potential Kiggavik access road in ways that respect safety, the environment and company use of 

the road.  

Worker Health - Exposures to radioactivity, hazardous substances, and constituents of potential 

concern were assessed for workers and members of the public, including residents of Baker Lake.  

All exposures remained well below acceptable limits. 

Socioeconomics - Additional projects in the Kivalliq and/or throughout Nunavut are expected to 

have the same types of socio-economic effects as Kiggavik. If the combined demand for labour 

and goods outstrips supply capacity, mining proponents may be forced to meet the supply from the 

south and benefits that could have been retained by Inuit would not be. Nunavut’s labour force is 
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growing so quickly this is a short term versus a longer term concern. Rapidly growing capacity in 

the Kivalliq Region to supply the mining sector suggests there could be spill-over effects into the 

Kivalliq Region even when projects are located elsewhere in Nunavut. Mining projects eventually 

close and the availability of new projects to take the place of older ones provides alternative jobs 

and markets for labour and business so the effect is positive. 

Transboundary Effects 

A transboundary effect may occur when a residual effect occurs outside the Nunavut Settlement 

Area as in the case of marine shipping or when animals move across jurisdictional boundaries 

which occurs with the Qamanirjuaq, Beverly and Ahiak caribou herds that migrate across political 

boundaries. In both cases the absence of significant Project and cumulative effects remove the 

potential for significant transboundary effects. 

Effects of Environment on Project and Accidents and  Malfunctions 

The natural environment has the potential to affect the Project through a number of mechanisms, 

these include: extreme weather, such as blizzards, high winds, extreme precipitation, storm 

surges, fog; climate factors, such as thaw susceptible soils; seismic activity; wildlife encounters; 

and fires. Resulting potential impacts include: increased risk to personnel safety; damage to 

infrastructure; upsets to the site water balance; and difficulties with logistics and transportation. 

Accidents and Malfunctions, including those caused or compounded by environmental hazards, 

were identified and assessed. Key Project components assessed include marine transport, 

activities at the Baker Lake dock facility, transportation on the Baker Lake to Kiggavik access road, 

open pit mining, underground mining and the milling operation.   

Mitigation measures consider personnel, local communities, the environment, and the operation 

and include 1) measures to reduce the risk of an occurrence (design features such as site 

containment, management programs and routine monitoring); 2) measures to minimize the 

consequences if the event occurs (emergency response, spill contingency, management and 

monitoring programs); and 3) measures to ensure control is regained before activities re-

commence. A preliminary Emergency Response Plan has been prepared for the Project.  

Sustainability 

Strong Project design, implementation of effective mitigation and comprehensive monitoring, 

continuing two-way communication and partnership with communities and a commitment to 
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adaptive management and continual improvement ensure adverse effects are minimized and 

benefits maximized throughout Project life as identified within the balance of environment, people 

and economics. 

During the Bruntland Commission, the World Commission on Environment and Development 

defined sustainable development as “development that meets the needs of the present without 

compromising the ability of future generations to meet their own needs.” As identified in the 

socioeconomic assessment, the life-long benefits of job experience and learning will extend 

beyond Project life. Project benefits help to meet the needs of the present generation but many 

benefits and investments can also assist future generations in meeting their needs. 

Acknowledging residual effects associated with development, the development of the Kiggavik 

Project will not compromise ecosystem integrity. Socioeconomic impacts will be positive overall 

with existing and future well-being of Nunavut residents protected and promoted.  
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n8̀N`p5 xml !,#)) a8ix5 W9oÈlx=fo6Xb. b7m9̀l4bq5 vtL[Q5 b4̀y/st5 xml 

i8q6b68̀i5 xr9̀osbs8x5 r[Z=̀F1uzg5 vt̀l4b6L[Q5 ! 2̀W9̀ox8{ xr9`osbs8ix5 kN=̀K5 

g8z=F4f8k5 tudtzk5. Gg1ZF4H, kN=̀K5 v?7mf8k5, GkNKj5H xml b2f8kz v8̀Nbs2 

v?m4fqk5 

W9oExq8k5 xg6bsJ4n5 xm`l W5Jtq5W9oExq8k5 xg6bsJ4n5 xm`l W5Jtq5W9oExq8k5 xg6bsJ4n5 xm`l W5Jtq5W9oExq8k5 xg6bsJ4n5 xm`l W5Jtq5    

W5JbsJ5 ghCD̀tq5 r[Z=Fs2 WoExzk5 WD6nsJn3nb: 

!H csp8mb st6ttFsJ̀lx3mb N1u8iv6g5- xq̀J`t5 xrgJ6Jx5 @.! 2̀W9̀ox8 b9̀M{ xml 

xsM6izk5 xqJt5 xrq5 @$) 7u9̀ox8{ srs6 xbsy6. isF6bs4X5 y9M6Jx3j5 J̀E8̀ix7 

whn[Q/sJ6 sr8k5 b9om8k5 xr[Q?4b7u8i`g6 st6Fs8i6j5 `Nm7uxg6 WD6tbs4Xb 

N1uic6gj5 xml yK8i6j5 nqJgw1N3g5 ẀJu8N6g6 W9oExE/s4X5 Wcbs2lA 

W9oExaux3X5 Wcbs2lQ5 bsg4b2t[A5 yK8i6u isF6bs4X5. 

@H. W?9o6Jx3ix3g5 kNKus5 xml g1isc6bs1iq5 wfW4g9oE2lt4 W?9o6iq5- b7̀N 

r[ZF4 WoExz W?9oDtc66ix3g6 kN9o8k5 W9oEiqk5, WoEx4n5 nesm8ix3g5 xml 

xJ6NqX9o6li. wvJ̀t5 `bsg4bs8ix5 xml cspm/sJ5 x6F8i`o5 kN9̀o5 r=?9o6u. 

W9oEF=K5 g8iy?48ix5 bsg4bsl8i W9oEx4n8k5 WD6tti6j5. 

#H. wvJ6ic6ix3g6 y9M6Jx3j5 csm6dt9̀os6i6u4 xml WJm/sJ6 J̀E8̀ix7ME4 

s6hE/s4X5- y9M6Jx3u J`E8̀ix7 cb4ym8m5 xr[Q?4bz yK8̀i6 bf2lA srsl4̀b3j5 

xg6bs/Ex̀o5 n9lmJu4 w4rb6g9̀os6i6u4 Gxg6bsJ8NC/6iz wrb6g7j5 s6hE/s8N/6X5 
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xr49`o[QxlAH J̀E8̀ix7 r[ZF1u5 wvJ6icD8N6g6 y=K8i6u J̀E8ix7 s6hEl[A, 

ur9o6t5yJN3g6, Y9M6Jx6us8i4, SJ69l8i4 x8̀ixt5yi6u4. 

Wbcqg6Wbcqg6Wbcqg6Wbcqg6- w1NqstJ4nu4w1NqstJ4nu4w1NqstJ4nu4w1NqstJ4nu4    

emwgw8N6i6 WoExaJu4, xy8i4 WJbsql8i x?ts2 x4g6bs̀lx6izk5 s̀?9̀l8`i5 

w9odysJ5 whm9̀lbslx3X5 W8Nho6Xb W/sdpqo6lt4, X6NsbsJ5 WoEx4n8k5 

`Nm[A8NwDbsN/6g6 m9oZ4nqk5 w1iM4t5bsym8izk5 x?b8̀k. x?t9oEp5 vtmpq5 

x?tu4 N4?6F[QqXA h8Nu4 s9lEx8N6g8i4 WoEx4n6Jx5 xml x8ixc6Nqg6, 

Wbcs6izk5 W9oEx4nc6t5y8izk5 whm9osC/qg5 W9oExu8i4 emwg̀w8̀N6i6u4. 

J̀E8̀ix7u4 Wa6t5y8i6 k8̀NK7uJ̀E8̀ix7u4 Wa6t5y8i6 k8̀NK7uJ̀E8̀ix7u4 Wa6t5y8i6 k8̀NK7uJ̀E8̀ix7u4 Wa6t5y8i6 k8̀NK7u    

kNK5 xF4ym8iz wh7m[Q/4nu4 x5psqgu4 xm̀l X6̀Ns̀t5 J̀E8̀ix7u4 Wa6t5y8i6 

bf4nstbsJ6 whm4n6ysDbs2li J̀E8̀ix7 WD6tbs1iz b4f/s8iqtA b7mwt[A5, 

scsycD8N6iq5 xml xg9od/sJ5 J̀E8`ix7j5 e8i6n6i6 xml s/C4bEx6̀i6 

N9̀lNw6bsymK6 g8zF4f8k5 J̀E8̀ix7j5 m9o[Zw5 xml x6F8i9̀o5 W5J̀t5 J̀E8ix7j5 

WD6bs4X5 kNK5 v?mfq5i5. xe=?4f5 W7mExt5y8mb xml w4fW1i6u4 WD6t5y8i6u4 

xgxcbs2l[Q5 v8̀Nbu m9oZ6Jw5 xml y9̀M6Jx6u xqct[̀Q8̀i5 c8kwgcdN[A s4fx̀l 

gzF4f5 J̀E8̀ix7 m9oZq5 xml kǸK5 v?mf5 xgx6bsd/q5 xml g4yCstq5 r[Z=Fs2 

W9oExzk5. x̀e?4f5 WJm8ic5yx3g5 w4fW4g9oEi6 WD6X9oxd2lA xysdpifqg69o 

kNu4 xml wkdtq8i4 kNK7us8i4. 

x̀E?4f5 vJy8̀Ng5 csp[Qx6g6Lt4 x?tK5 ux8iEsyxd2l[Ax̀E?4f5 vJy8̀Ng5 csp[Qx6g6Lt4 x?tK5 ux8iEsyxd2l[Ax̀E?4f5 vJy8̀Ng5 csp[Qx6g6Lt4 x?tK5 ux8iEsyxd2l[Ax̀E?4f5 vJy8̀Ng5 csp[Qx6g6Lt4 x?tK5 ux8iEsyxd2l[A    

x?t9oR8i6u cspn6̀i5 Gx?tH xg6bs8iz N9̀lNw/wJ6 W5bcgwNExo4 W9oEi6j5- 

x?t7j5 WJt4n8i4 xml WbcD8N6izi4 x4g6bsi4nzi4 x?ts2 G̀i5H cspn6bs8̀i5 

u4O[Qx3l[Q5 Wbc6izk5 x4gwJ8̀N6iqk5 whm[Q/sJ6 xml xqi6nf5 W8Nhx6bsd2l[Q5. 

x̀E=?4f5 s4WDh4g5 W[QxD`t5 bwmwnEx̀o5 grysmyxCu4 x?t7u4 b7migu4 xml W9lx3gu4 

WoEFsiz xe4bsym8iz xml cspn6bs8iq5 xml x?ts2 x4g6bsg1wNExc6iz. 

W[Qx6bs?9ox1iz iDx6bsym8iz W9oExàJ2 xe4bsymiz u4O[Qx6bs4X5. 

bsg49l[Q5 xgx6bsN/6iq5 W9oExz5 w9M9ost2l[A x?t9oE8i6u4 xgyx6iq5, 

W9oEx4n5 xg6L[Q5 xml W9oExz5 xs9̀M6iq5. W9oEFz5 xesmiq5 whm[Ql[Q5 

x?tu4 W9oExc6iq5 bsg4bslt4 xglx6bw9olQ5 w7m6u4 xml xgv8i6i6u4, 

xesmt5y8i6 w7m6u4 xg6bsv1i6izi4, u4O[̀QxEi6 g7uq5, t[Ayv1i6i6 w78m6u4 

m9l7m6nwv1i6i6 x4gwdN[Q5 W9oEFs̀J2 x?t9l4bzi4 xml u4O[Qx3l[A x1ixt5y8̀i5 

xml xe4h6bsJ5 x1ix1iq5. 
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s4gCDt5 NlNw6yJbsK5 bmfkz xeh6bsymJk5 NlNw3yJbslt4 xMQk5. xeh3ymiQ5 

bmfx W5JbsicDN6g5 xgQXoDbsi3j5 bmfkz x4gwicisJN6gk5 xyaXoxisJk5 

s?li5 bmgjz xgMs6icC/3gk5 bmgjz WoExaJmJj5. bmgjz x?toEif5 

uxi6yJt4nk5 s4gCymi6ta5 xgtcC/iqk5, W?oDbsi4nqk5l Gh6l wclcis?4g5 

uxiE/sJt4nqk5H bmfxl4b6 xeymyx3gu4 W?oDbsicg5 s?li5 bmgjz x?toEif5 

x4gwisN/6gu4 bmgjz WoExaJmJj5. 

bmgm̀i WoEict5lQ5, cspn6ibv6ix3g6 xgwN3ix6gi4 bmfkz WoEJbsJk5 

ckwXoxiqk5. x?toEif5 x4g4bsi5 cspn6bsix6g5 NlNw/sbslt4 bmgjz 

WoEisJj5.  

xgZ4nsix6gi4 xsM5yJbsix6gk5 whmosDt4n5 xebs?4g5 bmfiz gzFcLt4 

cspn3bsifMs6gk5 bmfx cspnifMs6g5 xqi3nsicCzb bmfNz5 whmq/symJi5 

xehwicviExcCzbl, s?li5 xyqta5 xehwviExcCzb bmN 

W/ExcCz5.vJyicX8ìx6g5 bmfiz xeQxXoDt4nsJi4 yKi4nj5 xehbsix6gi4, 

x4gwicisJk5 xsM5yi4nsJi4 whmosDbsif5 bmfx WoEisJ5 WoExai1Q5 

W5yxClx6t5lq5. bm3u4 xsM5yuif5 xg6bsiQ5 vJyt5yici6l xeQxXoDt4nk5 bmfx 

xgZsix6g5 b2fkz x̀E?f8k5 W?oxiE/zk5 bmgjz x?toEif5 uxi3y?oDt4nk5.  

bm̀N W?oxi4nj5 WDXoxi6 bmfkz WixChQ/si6k5 bmgjzl WoEisJk5 cspn6Dt5 

xml cspQxvi6bDt5 bmfx uxi6y?oDbsf2lq5 bmgjz W?oxisN/3gj5 

x4gwicisN/6gj5. Wjmic6i1Qk5 bmgm WoEisJj5, cspn3isJk5, xml cspQxvib3if5 

bmfx vJyicg5 bmftaN6 vJyt5yisJtA5 W?oDt4ni4 gzFv3lt4 bmfiz cspmisJi4 

xg6bsymo6gi4.  

kNo8i4 wMscbst5yi6kNo8i4 wMscbst5yi6kNo8i4 wMscbst5yi6kNo8i4 wMscbst5yi6    

x̀E?4f5 WJmicg5 bmfiz rNfgwN6i4 wMscbst5yi6u4 bmN bfN6yx3g6 bmftAN6 

W?oxisJta5 WJmiE/2tA5l, bmfkz W?oxQn3bsJta5 W/ExcisJtA5l bmil 

kNKucbsif5. b2fx xE?f5 xg6ymo6g5 xMQi4, bmil kNo4iymo6g5 r?9o3u bm̀N 

W/ExciXaMs6m5. bm4fkzl vtmctQb6i3f5 vtmb3if5l bmfx xMqg5 WoExcsg5 xml 

bmgjN sfwzt5yb6if5, x̀E? bf/6gwt5yb6ymJ5 bwv̀i srs6b6zi n{v5hKx8u J̀Eix7u4 

WoEFsJu bmfx wkw5 bf5hm2lq5 bmfiz ckwgmzb bmfx J̀Eix7u4 s/CbEx6isJ5 

xm`l bmfx ycotEFsJ5 ckwgmzb bmfxl sfx6bsCi4ymo6gFi5 s/CbEx6Fsif5.    

grysm2la bm̀N scsyci6 xg6icMEiz gnsmt5yJbsif5 bmfkzl wodygck5 

xg6lxiciz, x̀E? WNhx6icg6 bmfiz wk4go6tEi6u4 bmfiz ttC4ymJi4 xml 

bE/sys6ymJi4 xml xg6X4uJ5 c2lNg5 wk4g5l gnpcX4lt4 W/ExcCzu4. 
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bm4fiz bsg4Li scsysifi4, xW2fys6ifi4l xm̀l whmlQ/sifi4 scsysifi4 bmfkz 

scosDbsi1Qk5 xml\s?li5 bmgjz rZF4u WoExaJmJj5 bmi kNKu srsi bmfNi 

x6Fio4i cqg̀i. g4g5 scsysZJ4iXaJ5. bm̀N kN\smJ5 NJ6bszJisj5 bmfkz 

bEs6usb5 wm6usb5 xml nlmJu4 wmv6i6 bmfxl4b5 scsyszJi4xaMs6g5.  

bm4fxl whmQ/scbs6b6ymJ5 scsyscbs6b6ymK5 kNo4i vtmctQisJi, mfxaJ5 bmfx 

W/exciq5 xml wMscbs?o3tbsd2lQ5 mf4g5 bmfxl s5pE/s5yx6f2lq5 wkgcw5, 

s5pDh5yx6i6mfkz, xg6bsiQk5. sW[Q/si1Qk5l bmfx wkw5 cspm/gcq5 

WoExnct5yi6 xml xyql wvJDbsJ4n5; x8icNQt5pi6 xml xesmt5yi6 bmwk5 xml 

bmgjz J̀Eix7oEi6j5.  

bmgjz WoExaJmJ2 xeh6ynizk5, bm̀N x2dys6bsJmJj5 whmq/symiz bmsNl f4f5 

wvFosC/6Xb bmfx scsyslxicMs6g5 bmfkz xWdy6nbcsli bmgjz 

s/CbEx6FsJmJj5 bmfkzl ycotEFsN/3gk5. 

bm4fx scsysb3if5 vtmt5yb6if5 whmQ/symJ5 xml xg6bslt4 yKi4nu bmfiz 

wMscbst5yi6j5 WoExaJ4nk5. bmN xeh6bsymiz bmgm WoExaJmJ2 bmfxl 

ttCbsymJ5 WQxDbsN/3g5 bmfkz wMscbst5yb6if5 W/sJmici5 bmfx bmN 

x2dys6bsN/3g5 whmq/symiz wM1Z5 w6bsd2la, WQxXo3t5yici6l bmfiz 

wMscbst5y?o3i6u4 mf4gi4, xyDJwg6 wo8ix6bsinzi4 bmfx bmgjz xyDJwgj5 

uxi6yJbsi5 bftbsd2lQ5 bmwi b2fNi mDi4 x6FiosJi kNo4i r?9o3u bmftaN6 

sfwxt5yisJta5 xml net5yi6u4 bE/sys6ymJi4 bmgjz xyDJwgj5, bmfxl 

WoexaJ5 xeqxXoDt4nQi4 bmfkz g4g5 xml wm6usbw5 bEs6usbw5 

wmcyxXovid2lq5 bmfiz kNo4i cspm/sisJi4 xgtcyxvif2lQ5. 

wkw5 cspm/gcq5wkw5 cspm/gcq5wkw5 cspm/gcq5wkw5 cspm/gcq5    

wkw5 cspm/gcq5 xW3h6b3if5 

wo8ix6t5yb6if5l WJtc̀lx6Lt4 bmfkz 

wkgcsJk5 xml bmfkz xaNh4t5 

vtmpqk5 bmfNi mD̀i4 x6FiosJi 

r?9o3u kNo4i. bm3u4 kNosmw5 

WJN3t5yMs6S5 grỳ?`òDt4ni4 bmfkz 

scsysifk5: i6Jt5 xml xaNh4bs?iq 

bmẁi kNu wm6usb5l smJ5, t4uxDy5 

xm`l mi8i4 Wrsb6X`i5, wcl4ys6i5, 

WD6g5, x2dtQ/s?4g5l xsM6gk5 

wodygci3l Wbcsi5 kN5 yf2 
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ckwXox?4iz, w7ms2, xyaXoxizb yMs2, xml bmfx whmq/symJ5 bmgjz 

WoExaJmJj5 xWdy5 whmq/symi5l.   

gnZnsJ5 bmfkz wkyoEij5 W?oxi4nk5l whmq/symJ5 bmftAN6 W/sJNMs6g5 

xW6h6bif5 xm̀l xuhw1Alt5 scMctQif5 bmfx̀l WoEps?4g5, WoE?4g5l w[lusctQ5 

wMq5, mf4g5 w8Nw5, xml x6Nw5. scsysMs6g5 mfx x6Nw5 W/4nq5 xgbs6?iQ5 

i6Jt5 ieQ/q5 wodygctÀl xg6bs?4g5. 

wkw5 cspm/gcz5 xg6bsMs6S6 bmfkz wvJDbs?o3i6j5 WoExaJmj2 

ckwgix3izk5, bmfkz csp?oDbsJtA5 bmfkzl vt6h6bsifk5 bmgjz 

csp?oDt4nk5, iDx6bsymi1Qk5 bmgjz ẀMestbs̀i5 cspn6bsiqk5, NlNw6bslt4 

bmfx WMEsi5 xm̀l; bmfx NlNwN/6LQ5 xgtcyxC/6i5 xml cspn6i5 bm̀N 

uro?oDt4nzk5 x4gicisN/6g2 bmwk5 x?toEif5 xml kNo4k5.  

mNsJ6 xy1Axox̀i5 x?t9oEif5mNsJ6 xy1Axox̀i5 x?t9oEif5mNsJ6 xy1Axox̀i5 x?t9oEif5mNsJ6 xy1Axox̀i5 x?t9oEif5    

b7mgm̀i WoExaJmJu x?bi cspb6ymK5 bmguz xy1AXoxisJi4 bmgjz WJtcgi4 

wrNlx6i6j5, sN3iclxqizk5l xm̀l xkEgZJlx6iZk5. bm4fx srs5 srsacbAJ6 

xml wrN6g6 xm̀l bmfx xs/si5 Nwg5 xml sN6g5. xMQisJ5 Nwgbsmb. 

wrN3Jxis?i1Q bmi cmi5gx6u bmilx6 wr6NicLi -%).^ bmi /8kxEu xml 

sN3icLi bmi ##.^ JoaoCz5 bmgml xCAbm5 sN6iclx6Li yMs2 sN6iza5 

i4oNicLi -!!.( bm̀N xkEciXa?4g6 bmz5 Neizl xk̀E2 bm̀i cmigx6u sx4Nf5 

bmi @).% rMug{ Neiv6li bmsz trb6Li #!.& r̀Mug{. xkEs2 Nr3iz xqi6nsJ6 

bmz5 #(.^ G!! nriz wcCj5H bmfx WbcCJisJ5 bmgjz xkEci6j5 bmz5 /8kxEu5 

m3pj5. xkEs2 Neiz cqstb3iz bmguz !)) rNug{ wcCj5 WbcJuMs6X4g6 wmv6 

srs5 Wzh5 x[Zw5 Wxi4vzb. 

yMs2 xi6n6g6bs?4g2 xkE`iz, W6Xl8̀4i5 xm`l n4JWM6i5 bmfx WdygcsJ5 bmfNi 

urJbsJi x4g6bsMs3ym1Qgi4 bmgjz x?toEif5. 

bm4fx f4v5 etciq5 wmNlx6 ! ug{ wtcs6gl4b5 bwmNlx6 xml bmfx bm3uvn4 f4v5 

dymJl4bah6g5 srsl4b6. by5 wtlxX1Qg5 wmv6 bm̀i wticlxC/6g5 wvi6nsli # 

ug{ xm̀l yfyml4b6X5g5 s4gWEu5 bmsz 5J8̀ij5 bmNl yf w2Jiclx6X4g6 bmi wmv6 

@ ug{ wM1Qi xuhqg`i bmfx srsf5 w2JicXiQ5 csp/symJ5 bmilx6 # ug{ bmfx 

f4v5 f4Xoxo6XuJ5 sWZnf54 bmN xS5 xsX4oxoCz5 bmilx6 be Ji NXDXoxt5la. 

f4Xoxo6Lt4 sWzl4b6l f8̀ixo3Lt4. by5 wticiQ5 xsXoxiQ5 bmi sW1Z1A?oxoCz5 

yfwDt?4lt5 be 5J8̀i etzi.  
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bm4fx xuhMah6g5 bmfNz5 wcl4i cspm/sJ5 bmfNio by6i bm̀i mfx hl4Xszw5. 

xyq9l NlNw6bsymJ5 wclw5 xba5 cio5, wFbDw5, t4bo5 vrFx6g5 xN4o5 wcl4W5 

v8NJw5 by6usbw5 vrFx6g5 bmfx̀o Ni/symJ5 cmigx6u. hl4Xs[Zw5, wFbDw5, t4b̀o5 

xyql bmfx bmfNi byCi WbcCJ4g5 byusb5 vrFx6g5 xml xml6g5 vrFx6g5 

cspm/sJ5bs6. wcl4W5 xml xN4O5 WbcDJ4g5 bmi vQ3J2 fzi.  

bmfx wMq5 Wbxis?4g5 Gxeg5 nFC/w5, ytJ5 nFC/w5 xsX/6g5 v8k/w5 nF5l 

xeDw5lH bmfNi wmv6isJi WbcsX3g5 wMqi bmfx by5 nFcicsLt4l GbmfiznwN6 

xsX/6gi4 r2o6gi4 xml xeDw5lH bmfx bmfkz cspnDbsis?4gk5 xqi6nsMs6g5 

vNbu vtmp5 ui{bsJ bmfkz x?toEi6j5 xgxznos6ymJk5 bmfx wody1Q5 

wodygcu4i4 xeymJ5 Wdygcu4i4.  

w2J̀iz bmgjz xgtcyx6i6sJj5 WbcExcg6, bmzlx6 ! s?li5 @ ug{u4 bmszlx6 

% ug{ bmi s/CcsisJu cwgcisJu. bmgjz wticiz bmilx6 wodygcz @!) ug{ 

wtiz b̀mi rZF4 cibzi bmszlx6 @%) ug{ wticLi bwvi e4ebo4u x?bil. 

Wbcyxqg6 Wbc1Qg6̀l`i5 x5tQicsi1Q5 b2fx wti1Q5 GmiCs2 eeizb xbiH xm̀l 

w5vi5 Gwodygcu xeymJ5H miCs2l wmciq5 wQCiciq5. s/Cw5 bmfx bmgm kNs2 

eeizig5 wmcgcicyxqg5.  

bm̀N miC kN Wbcslx6icg6 mi4g2li mi5icsLi kN miC6 bmǸl s/CcsLi 

cwgcics3Li gxXics3Li, xuh1Qgi4l x5yicsli. ezszci5 WbcCJlxqg5 bmN 

miC kNs2 cz gxXicsg6 xd2oEgu4 bmfxl xMQicslt4 ckwgicsiq5, wMq5 

w2J2 miCs2 Wbcsicg5 wM1Q bmfiz GnF4ncicg5, e2o6gcsg5, s/Ccicsg5H bmfNz5 

xqi6=nsJ5 v8̀Nbu vtmp5 ui{bsJ5 bmgjz x?toEi6j5 xgxznos6ymJ5 bmfx 

ckwgiQ5 wodyq5 Wdygcu4i4 nNymicg5. bmfx x5yiciq5 bmgm miCs2 kNs2 

czig5 xgvi6bsJN6g5 xeh6bscilt5 wodygcQk5 bmilx6 !! n8bug{ xqi6Xali 

@ y8bug{ bmfǸi S6gisJi kNi miCi kNi miCi wodygcqi bmi5lx6l #! 

y8bug{ bmfǸi miCsi6i x5yisJi wmcisJi 

kNcisJil w2Jicsgi miCu. 

bmgm̀i WoEFsJmJ2 x?bi bmguz kNu4 

kNcics6g6 WdgcsLil xml s/CcicsLi 

csgcsLil. kNu WD6g5 bmfx Nwg5 WDg x?Mex5 

s6WZw5 xyql bmfxl wF4hzw wF5 Wg5l, 

w2Jcsi5 m8i5. 

Bm`N WoExaJ6 x?b kEsFs?4isQg6. bm4fx t2/os2 g4gdtQ5 kEsFQ?4bz5 bmi 

szy4ic5lx6g6 &) r̀Mug{ xm̀l bmfx cmiJ2 g4gdtqb kEsFQ?4bz5 bmi @)) 
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eMug{ szy4iclx6g6. bmfx cmi3J2 t2/os2 xml xBx6us5 g4gdtq5 Wh4Xmb 

bmsN6Xmbl r?9o3f5 sWznaoCz5 sWzaoC1Z5l cspn6bsif5 bmfx xml bmftAN6 

czb3tbsymJf5 eusy6bsymiqtA5 bmfx Wh4XoxoCZu4 w1QC?oxoC1Zu4 xuhmEs?4g5. 

WzhwaJ5 kNu srs6ysX4g5 g4g5 s4fy4no4u xm̀l cmigx6u bmguz srsf5 

xbsynwN6u5 NJZcDN6g5 ryxi Wh4XoxoJuJ5 v1Qjx4Xox2lt4 k̀Es6N56y/Cz5.   

su4mẁo bmiX4g5 srsl4b6 

x7u`h?4uJ5 xM[Q5 bmfiz ien6ys6X4g5 mfgxaJ5 x4I5, cF5 xm̀l xmDw5 bmi1QN6XuJ5 

cspn6bs?uJbs6 wMif5. uri6nsJl ien3ys6X4g5 h6l mfx, tyEzix5, bmfx 

WbcscX4g5 t̀Ezix5l bmfx bfNCJ4g5 bm`i urJft5l bmiX4g5 bmfx xF1Zw5 y4y5l 

xuhJ5 bm̀i.  

t4uxDy5, y4/6usb5 t4uxDy5, y4/Ex5, smJxDy5 xm̀l kNusbw5 t4uxDy5 xCAbm5 t4X4g5 

c2l̀N5 kNzi5 srs6ys6FQ?4bu4i5 m8iosEx6g6Lt4 bmi sWzAO6Cz5. r4ZF5 xeq5, 

rZF5l gZgw5l bmiX4g5 srsl4b6. bm̀i kNo4il4b6X4g5 WbcsqN6X4g5 xuh1QgZlw5. 

bm4fx bf4nszJ4i6X5 t4uxDy6i bmi cmigx6u xml w[loZ3J6u t4ux5, ut5 xml 

cNs5. dXkx5, dh6g5 cns5 xml bm4fx f4Jw5 bmi kNuX4uJ5. 

w[loZ3J4j5 f4 f4g6 cmigx6u5 f4Li bvkz w[loZ3J6j5 w[loZ3J6 szy4iv6g6 @)) 

rMug{ bEscisj6 bmN cmigx6j5 xb2li bmsz bEsj5 B5n8Wj5. sZw5 vNJw5 

wcl4W5 vNJw5l xml vrFx6g5 Ni/sJN6g5 bmi w[loZ3J2 x?bi. bmi b5n8Wu bmfx 

vNJw5 xuhi6XaJ5 Wbci6XaJ5 bmfNi w5vi6i6 Gu4ni $%ug{H bmil4b6 kNKl4bu. 

xfrgu szw3 xml bEs2 xN4oq5 bmfx WbcCJ4g6b5 xuhi6X5 bEs6usbi wcl4i 

bmi b5n8W bEszi.  

wm6usbw5 i6Jt5 bEsu bmfNi Wbcsi1Q5 sux6Jw5 yvs5 x2dtQ?4b1Q̀i bmfxaJ5 

Nkw5, eNlzw5, xm̀l s4Jw5, rNlZw5, x6F5 xm̀l N5y5 Wbcs6uJ5 bmi b5n8W 

bEszi, ee4bl4u bEszi Wbclx6Xqmb bmfx bEs6usbw5 bmgmi sux6JxcFs?4gu.  

bm4fkz NlNw/6ymJi4 ttC4ymJi5 ! s?̀li5 @ Wbcqg6 b̀Es6usboEi6j5. WDg5 

s?l̀i5 miCw5 kNw5 smJ5 i6J̀t5 NlNw/6bsymJ5 bmgjz smJw5 slExN6guiqk5 

Wd/6Jx36. bmfx Wbcsi1Q5 bmgmi WoExaJmJu. Wzhw5 bEs6usbw5 wclw5 

srs6b6gusb5 wclw5 xml b3no5 wclw5 ttC4ymJ5 ttcu ! bmfNi ttC4ymJi ryxil, 

ee4blu bEsdtzi NlNw6bsyJ6 WbcsXiZi4 bmfxl xMNi6bw5 Ns/5gw5 

NlNw6bsymJ5 ttcu ! cspm/sJ5 bmi WxMos6X4g5 bEs6us5 bEszi bmgm B3n8W 

wMzi. bm4fx xmNi6bw5 Ns/5gw5 bfNCJ4g5 bfNCJ4i6X5 bvN8̀i f4Jx6u Nil4b6 

vNbl4bu5 bmfizl cspnisMs6g6 bmi f4Jx6u ybsmw5 bmi @))%. 
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bmfiz Noxi4 WMEsibcqg6 bmfkz t4uxDy6k5 NJZsZJisJi4 bmftAN6 

NlNw6bsymJtA5 b2fNz5 t4uxDy6k5 cspnifk5 v8̀Nbu, vNbu t4uxDy6k5 yM6Jxl4bu 

bmftAN6 cspnis?4gta5 bmgmu b̀Esf5 xsMbFsJu. g8ǸM6 xm`l mv8k̀ f4zi b2hx 

t4uxDy6k5 Wb6bwOF4 bmN wMscbsli bEs1Z bmgjz. 

mNsJf5 wkyoEif W?oxioEif5 x?toEi6mNsJf5 wkyoEif W?oxioEif5 x?toEi6mNsJf5 wkyoEif W?oxioEif5 x?toEi6mNsJf5 wkyoEif W?oxioEif5 x?toEi6    

kNK5 W?oxiz xm̀l ẁkw5 WsJu4 wodyv6g5 mfiz !H WMEsicizk bmgm 

xMQisJi4, @H bmfiz xgExci6 WDXoxviDN6gi4 i6Jti4 WDXoxviDNQgi4 bmftAN^ 

wkw5 W?oictsJ5, #H bmgm WmEsiz wkw5 cspm/gc5 bmfkz W?oxisJk5 

wky6j5l whmosDbsif5l; $H yxm4t6ymi3tA5 bmfx kNosJ5 Nui6 xsM5yicDNf2lq5 

bmfiz W?oxJi4,%H WbcExciz Nui6 WDXoxJN6yi4nu4 bmfkz 

xg6iclx6ict5lQ5 wvJ6bsi6u4 v?mf5k5 giDbsJyA5 xml ^H WQxon6g6 kbmEsJ6 

WDXoxicg6 wkQx6y?ox2li bmfiz WMEsJi4 wkyoEif5 W/oxif5l x4hDt4nv6g5.  

kNK5 xM[Qicsif5 W?9oxiciz bẁi4 Wbciz rNs/os6Dti4 xm̀l 

kNusbsJN6i6u4. bm`N rNs/osDN6i6 WJN3t5yJbsK6 rNs/os6icDN6t5yi6u4. 

kNusbsi6 WJN6t5yicS6 bmguz ieev6DN6t5yi6u4 xm̀l WMEsicli bmfkz 

wk4k5 wkyoEif5 xml wodygcoEif5 wvJtct5yK6 wk4k5. wMq5 wkw5 bmwi4 

WNhx6ivX4g5 rNs/os6Lt4 xm̀l kNjxDN6Lt4 bmN WoExc1Qi6 bm̀i kNKu 

bmilx6 !( Sn8 Jo @)!! ryxio bmdkz mf4gk5 bmivnlx6 wMs6g6 $) Sn8. bmfx 

xuhi6nsJ5 WoExc1Qg5 bmfx mf4g5 wkw5 xat5. bm̀i @))^, r?9o3u WoE1Qg5 

xuhi6nsMs6g5 bmz5 kNKl4bu5 xuhi6nslxci6lt4 v8̀Nbl4bu. bwmz5 @))^ xuhi4 

kb̀i4 Woex4ni4 bmfkz r?9o3usk5 wk4k5 WbcoMs6g6 bmfkz W?oxisJk5 

xS6t5N6gj5, s/CbEx6gk5 xm̀l bmfkz Nui6 WoEFsJk5 s/CbExk5 x4/6g6tsJk5. 

  

xuhqgmE5 WoExEN3la mcwts̀o6g5 wkw5 s?l̀i5 mcwqNXai6g6 ryx̀i xuh5 

kNjx6X4g5 ho. Bm̀N WMEsiz xaNh4is2 bmfkz w[lusctQk5 r?9o3u bfnsJ6 

bmftaN6 ietA5 i6Jt5 ie1QtA5 xm̀l W?oDbs2lt4 bmfx ie5 isFx4n5 bsg4Lq5 

bm3u4 isFxqN6i4 iev6C/6Xb. bmN xaNh4i6 bmfkz NlNw/sbsm6g6 

wodygcE/si6j5 sWQ/si6k5 xml cspmisJk5.  

bm8i r?9o3u wkw5 xuhiq5 WDXoxJ6 bmz5 &,($$ sKz (,$&( wkw5 bmz5 @))! 

Xml @))(, xzDbm5 w9M?oicX4g5 bmilx6 @ Sn8 xCAbm5. bmfx NlNw6bsymJ5 

bmgjz wo8ix6goEi6j5 NlNwicS6 bmfx xuhqi6nw5 bmgmz5 $) Sn8 wNsJ5 

wo8ix6F4Jx6i wo8ixCi4icg5. bmw8k5, mf4i6nsJ5 wkw5 wo8ix6icyxqi6nsJ5 

bmfNz5 xzJ4OsJ̀i5. bm̀i r?9o3u uri6nsJu5 bmfiz WC/4isJi4 Wbcg6 bmgmz5 
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kNKu5 bmwk5 ryxi bmfx dy4i6nsgwN6g5 vNbusi5. w[lci6 bmN vJyN6g6 

xJN6DbsJ6 w[lwosDbsi6 bmi kNKu. ryxi bmN Ws1QMaJ6 bmfNi wMQi r?9o3u 

kNo4i. NXlxQ cQ6LQ5 wir4n6g5 s?l̀i5 kbat6bs/Excg5.   

wkw5 scsy6u4i4 xgwN3icg5 bmfNi srs̀i xuh̀i c1Q6gi WJmicyx6i6f5 xgDmif5 

bmguz wk4tg6i6u4. xuh5 wkw5 whmJ5 xJ1Qyx6i6u4 scIi4u6 wk4tg5 ryxil 

csp?4g5 xuh5 kbCw5 x2kNg5 scMi6nsoiQi4 bwmzsMs6gu5 xJ6N3icMs6m5 bmfkz 

kba?oxisJk5 xJEn3i6u4 kbA?oxJj5 wody6j5, W/oxo6n6gj5. ẁkw5 

kNusbs?Ai6g5 wodygcl xyAXoxJ6. bm3u4 bm̀N cspmo6bz5 wMQk5l 

whmQ/sicX4g6 ckwosExci6u4 bmfx xy1AXoxisJ5 W?oxt4lQ5.  

xyDJwg6xyDJwg6xyDJwg6xyDJwg6    

hNdbsqg6 Ni wkw5 kNcClx6Xb s?li5 WoEzlx6Xb, bmgjz xyDJwg6g6 

x4gb6JwNsJ5 bmfNz5 hNgwN6i5 bmig6 y`Mf5 xi6n6g3Xb2tA5, ietA5 iE?v2ta5 

wm6u wu6X4b2t4i bmfNil Wdti nNJk5 nNDbs?4gi bmfiz w[l3Jxos6gi. bmfkz 

bm̀N xyDJwgci6 xM[Qicsg6 bmfNi xM[Q`i kNosmsJi bmfkz ìE/s?4gk5 g4gk5 

bmi cizig5 bmgm WoExaJmJ2 xml bmil4b6 vNbs2 srs6b6gzi W/oicisicg5 

bmgjz x4gx/si6j5, bmfkzlx6 xyDN6giCbsJj5 NlNw/stcgj5 Po-210. 

yMf5 w1QC̀isJta5 x4gwi6yMf5 w1QC̀isJta5 x4gwi6yMf5 w1QC̀isJta5 x4gwi6yMf5 w1QC̀isJta5 x4gwi6    

b7N rZF4 WoExaJmJ6 Wbcix6g6 bmguz x4gwici6u4 bmgj̀N y9Mf5 w1QCif5 

x?toEif5 bm̀N WoEFst5la WoEil4bzi.  

y9̀M 

bm4fx s3hxlci5 yMf5 W?oxix6g6. bm4fx xem?oDbsJ4n5 bmfkz xg6bstbsix6g5 

bmfkz xeh6bsymJk5 xml bmfkz xs/4ystk5 WoEgbsJk5l  xgzsJl4bk5. 

xg6bsiq5 xml xsMbsiq5l bmfx sdmwg5 WoEist5,kNfDt5 xml bmfx sux3Jx5 

xeh6bsymix6g5.xCAbmj5 bmN wy6clx6i6 cspn3bsicix6g6 bmfkz ckwiQk5 bmfx 

xqo?oxiqi bmgjz kNKj5 xml c8̀Nbj5, ryx̀i cspnif5 bmfx xqJM1Qg5.    

y`M 

bm̀N y9Mf5 xi6ng6XbK5 xyDNgciz whmq/scbsymJ6 GSJcbcif5, nF4k5, nDtk5 

xg6bsJk5H bmfNi kNo4i xml kNosJi x?toEi6f5 bmfx xqo3icix6g5. bmfkz 

cspn6i5 xg6bsMs6g5 iDx6yDbslt4 bmfx wiQN/6b1Qk5 xMQgk5 bmfkz 

WoEFsix6gk5 bmN wMscbsli slExN6icgk5 WoEF4, svosF, bmfxl 
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vt6h6bsymJ5 xml bmfx s?aQ/six6g5 w[lQ/six6g5 bmN x4gwiciz yMj5 

xqolxdNa. bmfkz wzo6k5 w?Odbs?4g5 woscbsymix6g5 SJcbclxQJt4n5 xml 

bmfx s/Cw5 vt6h6bs?oxJ5 s/CbEx6FsJu5 so4g6ym?4ix6g5 bmfiz gxX4i4 

s/CbExbsifi4 bmfkzl WDXoxJk5 WDXoxicf6NA bmNl SJcbci6 W?oxlxdNA. 

bm3u4 bmfx bmgmz5 WoExaJmJu5 W?oxJ5 bmfkz x?tQk5 x4gwicC/qg5 

xqlqLt4l srsl4b6 bwmNwXix6mb xm̀l st6tbsJN6g5 wodygc1Qk5. bwmo, bmfx 

x4gwicisN/3iQ5 x1QJ1Qg5. 

W6Xl4̀i5 xm̀l nJ̀i5 

bm4fx W6Xl4i5 xml nJXl̀i5 W?ix6g5 WbcXix6g5. W6Xl4̀i5 xqJMqg5 bmN 

W6X̀liciz. wMqk5 xfis1Qg6 W6Xl4lxicMsDm6g6 bmfNz5 nNJ̀i5 xg6bsJi5. 

bm4fx̀l bmfkz kNo4k5 w{LwnDbsicMQg5. bmN nJicisJ6 WbclxMQg6 bmN 

WoExaJmJ6 WoEicil4bzi. bmfx bm3u4 xqJmQg5. 

miCf5 wmoEi6 

wm6l4nw5 wmw/Zs?ix6g5 wMzA5 b7N x8tDy byz wmw/zsix6g6 wMzA5 bmgjz 

wM1Zk5 wu6gbsli, b7N by6 wu6g6bsvio6uli, wmw5 vt6h6bsix6g5 nlm6nbsli 

vtbsif xm̀l fF/so6uli, bmfx v̀4rg5 wmw5 W/6bsi6nslt4 wm6u4 nlmJu4 

woscwlt4 WoEgbsJk5 xgzsix6gi4 bmNl wm6 xgzsix6g5 bmfkz x2dtk5 

ritDbsli. bm̀N WoExaJmJ6 xebsymJ6 bmgjz miCs3 czk5 xyslxExc1Qi6j5 

bmfiz xg6ix6mb wmcisJi4 xqJi4 wu6b6Fs?ix6gi4 wmw/wFs?4ix6gi4, bmfx 

wmw5 xgviXix6g5 wmw/wif5 xJ6NQnCz5 bmfkz fF6b6Fos6ymJk5 f4Fos6ymJk5l 

woscbs?oxlt4 wm6lnsi4k5l. xy1Axoxi1Q5 wmci5 wqCi1Qb by6i Gb7N 

WcbsQg6 x8tDy byzH xml yf2 xbiisJ6 wm6 bmfx hdy6icM1Qg5 wodyq5 bmfx 

whmq/symJ5 x1QJMqg5  

wmoEi5 wti6ys3t5 

kNu mi4cu wmci5 x4g6bsicix6g5 bmfkz wmoEi6k5 bmgm ciQ/1Z̀i kNs2 czA5 

s/CbEx6FsJu xml x5y4gf5 s/Cex6FsJu. xqJ1Qg6 miCf5 kNf5 wm6 bmgjz 

s/CbEx6FsJj5 xm̀l ycotEFsJj5 x4gwicix6g6 bmfx xsM5yif5 WoExawN6ix6g5 

bm̀N WoEFsJ6 WoEil4bZi xm̀l sfx6bs?oxo6X5. bm4fxl b2fx s/CbEx6FsJ5 

xfiz bmfiz WbclxMQg6 ycotEJtk5 xsM5yif5  
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wm6 xml ckwiEN/6bz  

bmfgx nlm6n6bsymJ5 fFscbs?4ix6g5. SJcbÀi5 xm yMf5 n9lmwM5 

x4gwicDN6mb2bs6 wm6u4 b7N wu6b6F4 xeh6bsMs6g6 bmfiz xesmJi4 xgExcbQi4 

Wbcf2la Wd/os6ymJi4.SJcbc̀lx6i3j5 uxi6Jt4n5 woscbsymix6g5 bmfxl 

nlmwoN6g5 xqolxdNQ5.bmfx f4Fos6ym?4ix6g5 bmN wm6 wm5nsJ6 nlmJ6 bmgmi 

WoEFsJu. bm4fkz cspnDtos6ymJ5 NlNw6yk bmfkz wmcFsJk5 wm5yx6i4 

wmw/bs?̀oxif5 bm̀N x4gbsicwN6ix6g6 WoEisJ5 WoEict5lQ5 xml 

sfx6y?oxico6Xb st6tbsix6g5 wodygc1Qk5. xy1AXoxi5 wms2 ckwXoxizk5 

bmgjz SJcbci6j5 bmfx xqJM1Qg5 xCAbm5 xq6̀oX9oicXix6g[Zlw5 urJu4. 

xyDJwgci5 bmǸl ytc`i s4gbCstf5 s4gCbsJN1Qg6 bmgjz m̀iCs2 kNs2 wodyzk5 

xMQizk5l. xyaicC/6Xb bmfx b̀y5 bm̀N urJmEsix6g6 xfis1Qg6̀l WN/6g6. 

bmgjz xfis1Qg6 WN/3iQk5 bmfx by5. bmfkz bmfx x4gwicC/6g5 whmq/symJ5 

uri6nsix6g5 bmgmz5 v8`Nbu ui{bsJ5 vtmpq5 x?toEi6j5 mozndtQi5. bml4b1Zk5 

b2hjz ee4bo4j5 bm̀N wMs1Ql̀i ifv6isJ6. bmfx ifc6̀i5 w7md6g8iq5 

bw7mw8ixCh[Q/sJ5. wm6u4 x4gw8̀i5 xml b7m9̀l4bq5 c8kwgiz cspn6bs8iq5 

xq9òlxMqg5. 

w7m6usbw5 c1kwg8̀iq5 xml wc9̀lc6̀i5 

w7ms2 xyxa6b6iqk5 x4g6yb6ix5 w6vl8i4 s29lqi4 c1kwgiqi4, wc9lw5 

w8̀iq5 xys8ix5 x8t`D̀ys2 byCz̀i w7mw/ẁi5 xml g81N1Nfts2 f[̀Zq5 wqC8iq5. 

wc9̀lw5 xg6X4bq5 x4g6bs1ix5 wqC8iq5 n1i7j9̀l8̀i5 x2d`t5 n8ix8ig5 x?̀b̀i 

x2dt5. wqC8iq5 h8Mqg5 xJ8NqX5. s/C̀F8̀i5 xml s/c5 n9sF5 bsg4bs1ix5 

x?`b8̀ig5 er4b9̀s2 byx8`i xe4h6bslt4 s4gt[QlQ5cspn6bs8iq5 c1kw8iq5 ryx8i4 

cspn6bsiq5 x4gw1iq5 xqJ8iq5 xml Wtbs8̀i5 w7m6usbw5 csp/symJ5 iEs8N6S5. 

W9oÈF5 x4g6y8iq5 xyDwg8̀N`Ex̀o5, mztE8̀i5 xml xyDw1̀i5 wc9̀lw5 w8̀iqi4 

xr9`o6bs8ix5 Wd/6Jxdtq5 m9o4l[Q5 xF4g6ym8iqb w7m67usbw5 b̀Es6usboÈp5 

“bmu4 xysqg5” xgx[Zw. x4g6bs8iq5 w7m6usbw5 c8kwggw8̀Nw5 wc9̀lc6̀i5 

cspn6bw8iqt[A5 xqlxMqg5.  

wc9̀lw5  

w7ms2 x4g6bs8izk5 w7m5ns8iz xml wc9`lw5 x4g6bscbsJ86g5, c6X9̀l8iqk5 

c6tbsJ5 w7m6u s?̀l8i5 c1ibq8i sdmw8izk5 nJW9̀M8̀i5 x4g6bs8ix5 wclw5. 

w7m8̀Nw8ixD[Q/sJ6 nFC/4n5 xml v8knw5 whm[Q/sJ5 er6b9o8u w4vDw8i 

xe4h6bs/Excix5 cspn6bs8iq5 m9o4l[Q5 ryx8i4 W9lxMqNh[Q/sJ5 x4g6bs1iq5 

xml iegJJ5 ie6n6ys6ix5 xm̀l wclF8i6i4 bwms8ixD[Q/sJ5. szy49̀l8̀i 
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c6tEFq̀i, xqt[Q8iq5 c6tD̀̀t5 xml cpnstq5 N7m4g8i5 ux8iEl[Q5 wclq5 

xuh8iq5. cspn6bs6Jx6ym8iq5, wclclx3̀i5 x4g6bs9Mqg5 c6tEJ8i5. x4g6bs1iq5 

xqlxMqg5 c1i[Q/q̀i xqlxMqg5. 

k8Nz, c1kwgiq5, cz9̀l kNzb xm̀l ee8iz 

n8No6Xb xm̀l xs9̀Mo6Xb xya6t5y8̀ix5 b7m8̀i m8iC6u4 wt8̀izi4 xml k8̀N7ux6u4 

nZ6Fq58̀i. W9oEFq8i g7m6bqi Wcbs2l[Q5 s/C4bEx6̀F5 x?tq5, x2dys68̀i5, 

s/C4b6̀f5 c6tEF5 xml xyq5 s9MWn6bs8ix5. kN5 n1N/s?9̀oxJ5 whm[Q/s8ix5 

xqolx6bw9ol[Q5 x?b̀ig5 xml ee8iz x4g6bsbw9olt4 xml x5psqg5 

c1kwg8iq5. g8zF4n9̀os6̀i5 xml g6v=̀Fq5 xg6bs8ix5 dxaiq5 kNs2 xml 

f[`F5s2izk55 w7m6i4 vt6hwodN[Q5 xs4Xoxizi. x4g6b6bsiq5 dx6ym8iq5 kNs2l 

c1kwg8iq5 bw7mwggcw5 W9oÈF1u g7uC6bsiz. xyqt[A5 dx6ym8̀i5 xml kNux6 

h8i6lxMqg6 x4g6bs̀lxMqg5. 

w=J0w5 

w=J8̀i5 x4g6bs8ix5 SJcb8k5, xyD6N6gj5 xml x8̀ix8izk5. w=Jcs6iq5 

x4g6bs8ix5 sdmw1izk5 xml sd4X9̀ox8izk5. w=Jq5 x4g6bsix5 ns/siqk5 

SxE’bbsizk5 cz8igi4 W9̀lxMqg5 Gw=J6 xg6bsv1iDm5 xgtc6Fqk5H xm̀l 

sd[Z6i6. w=J6 gd6t6bs8ix6 s/C4bEx[Zi4Xb st6tbsJm3m5 xm`l cspn6Jxi6j5 

SJcb6bsql8̀i, G hD6N6g6 xm̀l x8̀ixiq5 xesmtbs8ix5. xyD6N6gc6iq5 xm̀l 

x8`ixiq5 r[ZFs2 cizi ryx8̀i. xyxa6iq5 bsg4bsJ5 xml kNdt̀o5 whm9̀lt9̀o5 

bsg4bsJ5 x5b8iqN6ixD[Q/sJ5 v8̀Nb7us vt7mp6Jxqb u8i{g3z x=?t9oE8i6j5 

m9oZdtqtA5. xya6ỳi5, NetÈi5, xm̀l sd4t5y8̀i5 x4g6bsiq5 xesmtbsJ8Nqgqg5. 

x4g6bsiq5 w=Jw5 vspn6i4f5 xqJ9Mqg5. 

8`Nt68Nw5  

Nt6Nz xys8ix3g6 SxE/6bs9o6X5 

n8No6Xb. S0Jcb6, y9M x8̀ixiz, xm`l 

xyxa6̀i5 w=̀J6j5 x4b6bsic6ix6 N5t6N7j5. 

s/C4b̀Ex5 g7uc9̀̀lx6bw9òix5 xm̀l srsf5 

wqC̀/5 wm4f5 b̀y5 xml byCs/5. S0Jc̀b5 xm`l 

xyD6N6g5 u4Oymtbslt4 

xsMbslt4.k8Ngw8N6 N5t6̀Nwl xg6bsiq5 

NJ6bq5 x4g6bs8ic6ix5 W9oEJi5. 

xesmJ8̀i6t5ỳi5 8Nt6N6i4 xm`l 
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xqJxl8iqk55 em4bsgw8Nlt4.Wbcs6iq5 w6u[Àt5 xb8iqN6ix5 s9lEx[Q/sJ5 

sy[Q/sJ8̀N3g5 xml N0Jt̀i5 sKz NO2 s=̀?`l̀i5 SO2 xg6bsd/sJ5 x5b8̀iix5 m9o[Zw5. 

x4g6bs8iq5 N5t6Nw5 cspn6bsiqt[A5 xqJx9l8̀ixh[Q/sqg5. 

8kN7usb5 i6J̀t5 xml NJ6X4bq5              

W1i69̀l8̀i5 WbclxMqh[Q/sJ5 i6Jt8i4 g9o6y8̀i5 s=?̀l8̀i5 i6J̀t5 gdbs8iq5. 

czslxqg6 NJ6bsymJ5 b4f/4ns9Mqg5 w9l6Jxos6Z4n8k5 X6̀NwtlQ5. SJcb6̀i5 xml 

mzt̀E8̀i5 urJtbslt4 i6Jtc68i5 vibq̀i. y9̀M x9Ma6iq5, w=Jw5 xml Nt6Nw5 

Wbc6iq5 xya6t5yJ̀lx3g5 i6Jt8i4. mzt5y8̀i5 xml/ s=̀?`l8̀i5 g9l6ybs9òi5 

Wgw1Nexc6g5bs6 xyx8k5 k5gc9̀M4X5 yK8i6j5 b4X̀i trstx̀9M4X5 xm̀l t1ux6 

s2L̀c9oxM1i6X5. x2dys6bsJ5 x5y4gf9̀lx3bw9o8ix5 xml x2d`t5 n9lm6ns8̀i5 xml 

x2Sbw/8̀i5 xs9My8̀i5 i6J̀t5 cq6tbsc6lt4 x2dt4f5 g9l6bsJcd8̀N[Q5 

wqCJ8i5.s4fx6ym9̀MMs6b68ix5 x2d̀t5, xml kNfDtbc̀9lx6bwol8̀i W8i6l4gcdNA. 

SJcbc6̀i5 xm`l m1Z̀t`i5 u4ro6tbslt4 xJNqX5. xE=̀?4f5 x2dysMqg5 !)r9̀Mug3{ 

gz8i N9l6̀i g4g8k5 xm̀l g4gw5 x2dy8iq̀i trst9̀lx6bw9olt4 x8i6gcd8N[A. 

W8i6l4gcdN[Q5 x4gwdN[Q5 csp/sqg8i4 bwv8i kNQ/sJu5. bwv1inw8N6 xml 

xyspdN[Q5 NJ6bsJ5 c7mi6Jx2 GwqC8iq5H xml c7mi’gx6 Gus5H g4gw5 x7uCw5 

Gm3AwaJ5 b=K8̀N6X4g5 WbcoCzb x4g6bsdN[Q5H szy8iq5 ).% S3n8{ c7mi’gx6u5 

szy8iq5, xml ).@ S3n8{ b2fx c7mi6J2 xqo6X9oxJ5 srsl4bj5 xml szy8iq5 

whm[Q/symK5 ur8i6nu4 NJt8iq5 srsl4̀b6 s6i4ym?4bq5. xyq5 i6J̀t5, xml t8ux5 

tr8iq5 xmbs6 czgcslxqg6 kNc6X8mb N9l̀8Nw6ymlxqg5. g4gw5 k5hx9Mqg6 

8kNw5 w9Mq8̀i Gn[Z6F8i5,7u5b6F1u5H czslxqg6 bw7mw9̀MsCu4 ryx8̀i4 cmi6̀J2 

g4gq5 dayDto8i4 trgc9̀Msqg5, t2/9̀os2 xm̀l xBwx6us5 x7uCq5 ttC6bsymJ5 

w9lx8̀i N9lqb x1iA6b4lt4 xdt8i4 s/C4b6F8i5 x8i[A6b6Lt4 x2dtCs/t[A5 

x?b8̀i. b7m8io scsysymJ5 g4g5 x8i[A6b7uxg5 s/C4bEx5 x2dtdtq8i4 x?b[Al 

Wcbs2l[Q5 c7mi’gx6u s2Wzf5 Wh4g5 xm`l xbsy6 9̀l̀EM5 g4g srx4n6 Wh4g6. 

xyD6N6g5 xm̀l J̀E8ix7 NJt8iq5 g4g8k5 xml̀ s7u1m8k5 szb8k6bs9o/slt4 

xyDwdN[Q5 x4gt8iq5 xm̀l NJt8iqi4 kNdtq8̀i Wbcs6g8i whm̀lt[Q/sJ8i 

xyalxMqg5 cspn6Fqk5 cspn6t8k5. NJt8̀i5 t1ux8k5 xm`l t8qJ5 xs9M6g5 

t1ux5 xmbs6 xyxaMqg5 cspn6bs8iq5.xyq5 WD6nJ5 s29lc6̀F5 b7m8i6us5. 

bw7mw8m5, x4g6bs8iq5 i6J̀t5 xml NJ6X4bq5 cspn6i4f5 xq9lx8ixCh[Q/sqg5. 

w7m6usbw5 wc9̀lw5  

w7ms2 x5b8ig5 iWc9̀lx3gu4 s7ux6Jx6i4 xyDwJ8̀N6g5, d49lxElt4, xm̀l/  s̀?̀l 

w1i[Qqbq8k5 Bx5n8 2`Wu5 xml w[9lo[Z6J1u5. sx/6g5 wqCJ5 i2Wc6iq5 w7ms2 
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x5b[A5 bwmwgw1N6ix5 xg6X4b7ut[A5 xm`l Nr6iq5 czuxf5 xJ6NqX5, 

xyx[A6Fc9̀lxqg5 W/ExcqiE/qt[A5 w4fm6X9̀l8̀i5, xm̀l n1N/sym8iq5 x̀àtq5. 

wc9lw5 d49lxlxqg5 x4g6bs9lxqg5, x4f1isqg6 xm̀l raiz[A5.cspn6bsiqt[A5 

w7m6usbw5 wc9̀lw5 xqlx6ixCh[Q/sqg5.    

 i6J̀t5 w7m6usbw5   

8N8kw5 bwv1iMqg5 W9oEo6Xb s7ux6Jx68i x2dtq8i b̀Esf5 wqC9o6Xb s/4f5 

8N8kw5 xs/6ys6ixmb y4/6X8̀i Bx5n8 2̀W bEsz̀i y4f̀t8ix3mb xs/6yslt4.  N5̀y`l 

xml e8̀N9l[Zw5, B̀Es6usbw5 xp[Qqg5 b=?8̀i, w7mc d4lw/s8ix5 s=?̀l8̀i5 

s7ux6Jx6i4 gn9o6Xb xs=?̀l8i5 WJcgw8Ex̀o5 bEs6usb6u4 x4g6bsl8i. b̀Es6usb6i4 

i6Jt8k5   cspn6tbc6ix6 w4rmJ8i4 s7ux6Jx6̀i i6Jtbclx6iqk5 trstoCzb 

wqCJ5 f4JxC̀l8u5 c7mi’gx6j5. x2dt[Q/s?4g5 x2dt[Q/sq8N6ix5 w4fmq5 

xs9Mexcqg5 xs9M6tbsbqlt4. W6Xllxqlt4. N2X9̀lxE/q8i4 w4fm6Xl4lt4 

c1kwgiq5 wm6uxbw5. W5bcgw1Nexo4 i6Jt8i4 w7m6usb6i5 g9l6bsJcgw1Nexo4 

bw7mz5 W9oEil4bq8i5 ryxi4 Wd/s4Xb cspn6i6Jx3i4.g9l6bsjclxC/qg6 

W1i6l4gc̀lxC/qg6.x4g6bsiq5 w7m6usbw5 cspn6bs8iq5 xqlxC/qg6.  

W9oEp5 x8̀iW9oEp5 x8̀iW9oEp5 x8̀iW9oEp5 x8̀ix6bw9oi6j5x6bw9oi6j5x6bw9oi6j5x6bw9oi6j5    

8`NJt8iq5 xyD6N6g8k5 s9lExn6g8k5 xml kNdtzi Wbcs6g2 whm̀lt5 

GhD6N6g5̀oH     

W9oEp5 n8̀N`p5, ycotÈp5,s/C4b6̀t5, Wx8i4g9oÈp5 xml kNu4 st6ttJ5 W9oEp5 

r[Z=Fu4 W9oEFzk5 `NJtgw1ǸEx9̀o5 s9lEx8N6g8k5 s?̀l8i5 xyD6N6go8k5. 

x5gx6bs/Ex̀o5 xg6bslt4 xe4bsymJ5 

b2f8Nz5 x7̀u`Ev8 vtm2lt4 v?7moEp5 

W9oEF4JxoEp5 c8kwqi6u4 

GNwN6g6H. csp[Qx6bsJ5 

Wbcgw1NExc6gk5 nNt8i6u4 

s9lExN6g8k5 Wdt8k5 xm̀l hDN6g8k5 

W9oExaymJ5 N9lNw6bsJ5 NJt8i6u4 

m9od/sJ5 x5b8iqN6ix5. W9oEym8i4f5 

xJqmb xq8i6ni4 s/C4b6i6u4 xml 

yc9otEi6u4 xesmt5yi6u4 X̀E=?4f8i5 

srs6b6gzi n{v5h?8u W9oEFqi5, 

xg6X4bqb x5p5yxq8i4 w6uAtq8i4 xg6b6ix5 b4Wv1̀i r[Z=F1̀u s/C4b6Fz̀i 

csp[Qx6bs2l8i.  
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xqi6XaJ6 W9oEo6Xb xs9M5yi6u4 W9oE8ist8i4 NJt8i6u4 xyD6N6g8k5 xml 

hD6N6g9o8k5 xe[Qx6bsymJ5. vt6h6L[Q5 W9oEJns̀t5 xg9o6tbs2lt4 w9M7uxEmQ5 

`sb6N6g7j5 uxiE/si6u4 W9oEx5, J̀E8̀ix7uL̀i s/8ix6t8k5 xml yc9otE8i6j5 

xg6bs/Exc̀lxF4g6 ur9o6ymlA NJt8i6 s9lEx8N6g8k5 xm̀l xyD6N6g9o8k5 

Ni/symiqk5 s/c̀i xm̀l s/C4baJ5̀i. W9MestbsJ6 cspn6i6Jx5 Wcbsl[A 

x8i6n6g6FcExc6g5, xesmt5y8i6 xml w[l8i4 n9lm6nwp5, w9o8ix6goÈi5 xml 

W9oEJnw8i6 xml rggẁ8Nw5 ux8iE/slt5 ux8iE/s1ist8k5. xes7m5yxlt4 xg6bsJ5 

xml cspn6bsymyxlt4 xg6gl4̀b5, N0JtJcdN[Q5 s9lEx8Ǹlx3g8k5 wD6gt8k5 s=?̀l`i5 

xyD6N6g9o8k5 ìEs[Q/sJ6 w8iMsm5yxlt4 b7mwt[A5 Wd/sK5 s2fx.        

 8̀NJt8̀i6 sb6tbs8N6gk5    

s5p6gyxExc6̀i5 cspm/slt4 xgtc6iq5 xs9MyJk sb6bsN6g9o8k5 NJtJ8k5 

d5y4ytbsdNA c8kwqg6 xg6bs4X5 G̀x9̀Ms̀CH, wkoE8̀i5 xml W9oEpk5 W0J̀t5 

whm[Q/sJ5. NJt8i6 sb6bsN6g7j5 cspnbs?4g6 bm8N sb6bsN6g6 8is6bsiz, 

w7mwg5 s4gCs5 Gu{y=K5{H. r49oc6tbsJ6 8is6bs8iz WoEp7j5 xe4bsym8m5 

y9M6Jx6us8k5 cspmJ8k5 kNo8k5 ux8iE/siqk5 uxiEd2l[Q5 sb6N6g7u5.  

v8`Nb7u, b2fx v8̀Ntx8 cJJoEp5 x8i6bwoi6j5 v7uy8k3{ G CNSC) m9o[Zos6g5 

c6bJ8k5 W9oExu8i4 xml m9oZ6Jxt[A5 xgd/sJ5 s=Kz c6b̀J8k5 x8i6bw9omi6 

xml̀ xsMbs8izk5 m9o[Z6Jx5 N9̀lNwg6 r4oc6g5 NJt8i6u4 sb6N6gj5 W9oEp8k5 

xm`l w9M9ostymJ5 rg9l4b8k5 w8kct[Qk5. hD6N6gtg5 xm̀l xyD6N6g9̀o5, xqi6Xt[A5 

WJN6bitA5 xg9ot5yJ5 xs9My8i6u4 NJtJ8k5 sb6N6gj5 xesmtbsix6. b7m8N 

xg6bsix6 b4Kz rZ=Fs2 W9oEFzk5. 8̀is6y8̀i5 xml isc68̀i5 xqiq5 

xb8iq8N6ix5 m9o[ZoxaJ5 8̀is6y`i5 r49oq5 xe4ymJ5 scsysmb W9oEo6Xb. 

sb6N6gj5 uxiE/s̀i5 xg6bs8ix5 cf[A W9oEo6Xb W9oE=F8̀i,W[Qx6Fz5, W9E5J̀t5, 

xml W9oEJn6bsJ5 uOymwNd2lA sb6N6g6 NJt8iz W9oEp8k5 xml rggw8N6k5. 

sb6bs8N6g9o4 ux8E/si6 X6Nst xg9o6tbsK6 J̀E8̀ix7u4 s/C4b6Fk5 kNqk5. 

gzF[Q2lA xml d9̀M`i sb6N6go4 8̀is6bs4X5 wmw8̀ixD[Q/z5 n[Z6̀F1i xml 8̀kNs2 

xb[A6gu s/C4b6̀F̀i, yc9otEp5 xml x4/6g6̀t5 /9̀lr4u4. iEsNqg6 W9opEp5 

sb6N6g8i4 8̀is6yJm6mzb r4o[QtbsJ6 cq6bsMqg6 xe4bz5 v8`N5tx8 c6b6goEp5 

c1kwqt5y8ij5 v7un8. 

r5g9l4b8k5 x1ix6bw9ot5yi6r5g9l4b8k5 x1ix6bw9ot5yi6r5g9l4b8k5 x1ix6bw9ot5yi6r5g9l4b8k5 x1ix6bw9ot5yi6    

y9M9oEi6j5 xml w7m6uxb9oEi6j5 x8ixFsJ5 W9oExaJ7u5 trstgw1Nex9o4 xml 

NJtl8i bwv8ig8k5 w9M[Q4g8k5 rggw8N6k5. gryxyxDmJc6X5 xJ6nqg6 yK9os6i6u4 
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xyD6N6g5 csp[Qx6lQ5 wkl4b5 W9oEFs2 c1izig5 wkwl cspm/gcq5 c7mi’gx6us5 

xgx6y2lt4 g4g8i4 xml wc9l8i4 xg6mb xqJu4 ie[Q2l[Q5. xe[Qt[Àl, s4v9o6t[A5, 

xml y4y4t[A5 xmbs6. x5psqgf5bs6 xg6bs?4gtA5 w7m6u4,wcl8i4, 

kNC6g6i6u4,Xszt[A5, xml i6Jtgcw cmi’g2 c8izig5 kNzb Gw1Nw5,kbc5, xml 

kbC9̀M5 egz̀E5 w9M̀Q5H, mcẁt5 er4b9o8j5 xqCst?4g5 w9M7u8k5 xml 

cJJ9oEpbcqg5 W9oEJ8i4 Gk5b6bcqH W9oEF2t8̀i Gs=̀? w[Z̀p5, 7ux8i6yp5H, 

whm[Q/sJ5 wkiq5 cspn6bsymJ5. 

xe4h6bsymiz w7m6j5 xe6htq5 s4v8̀k6g5 xesmt5yJ5 `Nm8̀N6gu4 xml x=?t7j5 

c1kwqt5y8̀i5 fFF5 xml n8N/symiq5 xml cspn6bs8iq5 x8`ixiq5 u4rJtbs2lt4 

y9̀Mw8N6jxdN[Q5 xml- / s=?`l8̀i5 Wbc6izk5 x4g6yJ8N6̀i5 yK9ostbK5 urJt8̀NLQ5 

x4gwJ8N6iq5 x=̀?t9̀l4b7j5, Wcbs2l[Q5 w8ka6tbsymJ5 x=?tq5.  

y9Mj5 xyD6N6g5, urJbs2l[Q5, xyD6N6gcqg5 hD6N6g9̀o`l xml `N9̀Mst8k5 w7ux1N6g5 

cspn6bsymK5. 8N8i/sym8iq5 b4ft5yK5 whm[Q/symJ̀l4̀b5 w9lx8il4̀b6g5 r49o[Qd/sJ5 

s?̀l8`i5 xgx6bsJ5 `N7m[Q/sJ5 c1kwqg5, Nw8N6LQ5 –NO2 xml u4r5gt[A5 whm[Q/siq5 

b4X8i r[Z=F1u kNzi. bw7msgw8NC̀lxLb Nw8N6LA bsg4bsiz sKz NO2 xatyMJ6 

y9M6Jx6us5 t7udtqk5 GWHO) x1ix6bwo8i6j5 m9o[Qx̀o5 b4f2l[Q5 r[Z=Fs2 kNz̀i. 

h9̀o x5b8̀iqN6g6 y9̀M6Jx3us5 m9o[Qxc6bq5 x1ix6bw9oi6j5 x4g8k5. xqiq5 

cmi’gx6u x5b8iyx6g5 h9̀o whm9̀lt5. m4ft[`AN6 – NO2, N7m̀1̀N6iq5 u4rJ̀t5 whm[Q2l[Q5 

whm[Q/sJ5 cft4f5 szbsdd/sqg5 xe4bsymJ5 rg7ux8k5 b4X8̀i kNzi h9̀o 

x5b8̀iqN6g5 whmlbsJ8̀i5 x1ixc6bs9oi6j5 x4g8k5 xml d5yqg5 cmi’gx6u 

h1iqg5 whm̀lt[̀Q/s9̀Ms6g5.  

dy8i6X5 WbcDmD[Q/sJ5 W9oEpsqg8k5 kbaqg6 W9oEpk5 r[Z=F1u kNzi bw2fx 

is6yymJ5 `E5b8u4 xml w9l7j5 x8i6n6ym/z Sjcbzi4 kNzi. is6yJc6ymqg6 

w9M[Q8i4 rggw8N6i4 trstymJu4 x1ix6bsoi6j5 v8̀Nb7u is6y8i6j5 s̀?`l8i5 

v8`Nw5tx8 c1kwb9oi6j5 v7un8f5 m9o4bsd/q8i4 is6y8i6j5 w9M[Qk5 rggw8N6k5. 

W5Jt5, WbcC/C̀lx3X5 is6bsJ6 rggw1N6k5 uri6nsgw1NC/6g6 !/10 is6yJ6 xqt[QJ6 

r4oz9o xml ur8i6nsN/6 s?z5 1/20 u5 Wdys?4g6 Wdyg1Nz szb8ig6 is6bs?4g6 

v8`Nb7us8k5. 

 wqCJttA5 W9oEx4n6Jx6k5 x4g6bs1iq5wqCJttA5 W9oEx4n6Jx6k5 x4g6bs1iq5wqCJttA5 W9oEx4n6Jx6k5 x4g6bs1iq5wqCJttA5 W9oEx4n6Jx6k5 x4g6bs1iq5   

W9oEp=̀K5 xeym8ix3g6 W9oEx4n8i4 xm̀l W9oEF9̀o5 WF4nc6lt4. x-yxizqg5 

Wcbslt4 c7mi’gx6us5 xml v1Q6Oi6us5 GWlQ5 xw/sb6lt4 r=`?9o6us5 kNq̀i5H. 

W9oEx4n9l xm̀l v8gCg3{ W=F4nc6ix5 yK9o6Xsl[Q5 W9oEtbslt4; xg6bsN/6g5 
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v8gC4ymix5;w9oix6ymJ5,W9oEJn6ymJ5 xm̀l y9Mg6n6Fuzg5; xm̀l whm[Q/s8ix5 ẁkw5 

w9odyq5 W9oEF2t8i xm̀l v8gC4g3{ dnyx4nq5 W/sJ8Nlt4. w9oix6ymi6 xm̀l 

W9oEJn6ym8̀i5 w9Most/slt4 Wcbsl[Q5 W9oE9̀ms6ymJ5, N8u8i6 wkJ8N6̀i5, 

dy8i6n8k5 w9oix[Zi1if5, w9oix6Fug5, WoExc6g9l, xm̀l WJmJ5 xJq9i9̀o5 xml 

W9oE6Jx6ymJ5. x4g6bs8ix5 kN9ouzg5 W9oEx4b6ymJ5 r8Ns/q6 xq49o[Qx6bs?4lt4 

wkw5 x7uh5.  W9oEx4n7ux’gw5 ne8ix5 x4gw8c6lt4 szt4v8ix8k5 W9oEF9̀o5 kN9o5 

xqo6lt4.W9oEic6ymJ5, w9oix6ymJ5 xml W9oEJn6ymJ5, xm̀l v8gC4ym?4g=̀f8`i5 

xJ6nqg5 xuh9lt4 W9oEp5 W9oE[Qx6ix5.  

WD6X9oxo6Xb W9oE/4n5 b7mfxbs6 wvJ6g6bs8ix5 wkw5 w9ofyq5 Wdyq5 

r8`Ns/9̀osDbslt4 xg6bslt4 y=K7j5 mcwb6i6j5 x4rgJ8k5. W9oEx4n5 xu[Zq9o6Xb 

g8is6vw8̀i5 w9odygc6k4 W?o6lt4 r2S/o6lt4 Wdygc6i5 w9odygc6i5 

w9oy?oxo6Xb kbai6n8i4   wkw5  xgx6yo6Xb W9oEFq5 x4gxico6Xb. xyq5 

u4O[Qx6bs4Xb mcwb68`i5, Wbcs6izk5 x4g6bs4Xb iet[A5 uxi6y8i4f5 GW9lx6g7u4 

xJND8̀i6iqk5 xyD6ymqg5H ie5yx5 xm̀l w8kyx6N6g5. vJylt4 vKmf5 wvJ6gw8iq5 

wkw5 Wdyq8i4 w9ofyq8i4 iEs[Q/sJ6 wvJ6bs8iqi4 W[Qxv1i6bs4Xb wkw5 

w9odyq5 xJq8iq5, scsyq5, w2o6N6g5 xm̀l cspm/gcq5. x4g6bs8iq5 

w9odygcq5 iEs[Q/sJ5 xyD6bsl4b9Mqg5. W9oExK5 xyxadpqg5 ryx1i4 

w9odygc6u8i5 xya6ix5 szy4y?o6lt4̀9l mcwb6i6u4.  xm9`l w9odygcw5 

w29o6N6gl xm̀l cspmiq5 xyqk5 natbsgw1Nex9̀o5 w9ody6k5 xyqk5.   

r̀Ns/9os6̀i5 xq4o[Qx6Xb xm̀l Wd̀y5 r2S4ym9o6Xb w8kyx6i6j5 wkgw8N6j5, 

w9M[Q8k5 xm̀l kN9o8k5. x7uh5 wkw5 W[Qxv8iDmlt4 W9oEx4nv1i6i4 ryxi4 w9Mq5 

xm`l kNc6g5 Wsyq8̀iix5. wkgx3j5, w9M[Q8k5 xm̀l kNo1Qk5 c8kwqyx6i6k5 

wvJ6g6bs8i5 Wcbs2l[Q5 gn6bs/Excqg5 W9oEp5 xml w9M[Q5 egz̀E5 wvJ6bs8i4g5 

WoExa8̀i5; b4f4ns8i4f5 wkct[Q5 xm̀l wkgcw5 w8kyxdpJ5; gnDt8i4l xg6g5 

w9Mu8k5 scl4g5; xm`l w4vJ6gwp5 kN9o8k5 kN9oi4 scctc6g5 h8N8i4 

y=`K9osdp1mzb W5Jtc6g5 w8kyxExc6i6j5. w8kyxd/s8̀i5 iEs[Q/sJ5 

W=̀?9o6Jx6ixD[Q/sJ5. scsysbC̀9lx6tl[Q5 w9Mqk5 W?9oMqga6 w9Mq5 

w8kyxo6X9o8ix5, xqo?o6lt4 WJm/sJ5 iDx6bsJ5 xm`l Wbcsyxo6l8i 

s7mE8i6nso6lt4 yK7j5 W5JbsJ5 xm̀l Wdys?4g6 wki6j5 xm̀l w[lusct[̀Q5 

W9oExcyxo6lt4 c̀kwnExc6iq5 Ws8i6nso6lt4. 

I`Es[Q/sJ5 b7mwt[A5 xqi6ns9o6lt4 kNol4b7j5 c1kwqyx3̀i5, xg6bs/Ex9̀ol 

xJ6n6g9oEp1k5, W9lx6g7u4 icwg6̀t5 wvJ6bs/Exc6iq5, u4O[QxXo6l8il 

icwg6i6. x1ixcqX9oDm8i6, w[lcExc6i6, Bx7Mf5 xml Sr6b9ocExc6i6 

WpyC6bs8̀i5 iEs[Q/sJ5 xq9o6X9o6ix3g5 r1̀ns/os6Xoo6Xb. r1Ns/9os6iq5 
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v=?7m4f5 kN=K7u xml gzF4f5 xqi6nso6lt4 w9l6Jx9osv1iExc68̀i5 xml 

WpyC6bs8i5 xml g8iD̀t5 wk8k5. xqi6nso6Xb WpyC6bsJmJ5 vK7m4f5 xJoC̀lx6Xb 

xJ6N6y?9oMqg6. 

W9oEx4n5 xm̀l xC[A5b7m6ys̀t5 x4g6bs1iq5 kNK7u xJ6Nlxqg5. W=?o6ic6Jx3ix5 

W9oE8̀ist8i4, W9oEx4n8i4, x[Z8ui5 xg6Lt4 Wpy6g5, N1u8i6ui4 kNK5 v?7mq5 

r8ns/9os6g5 xml xr9o6gwJ5 g1Ff8k5. W9lE8N6gu4 r[Z=F4 sc6tsl8i w4fW4lt4 

g1iD̀t5 WoEx4n8k5 xm`l r1Ns/9os6Jxlt4 s4fx6F4nz trCb6l[A. 

b7mwt[A5, wkw5 w2WE4tym9o6X̀b xyxa6is2 cspnstdtzA5, h8NsqiCwJ5 u4r9o6lt4 

xml h9o8iCwJ5 x4gwlt4 iEsQ/sJ5 bw7mso6X5. kN9̀o5 sccbso6lt4 

X6Ncbso6lt4 xml W9oEJoEp5 WD6t5ylt4 xml xamtlt4 bmwt[A5 WoExaJt[A5. 

x̀E=?us5 vJyJ7u4 W9oE8ix5, Wcbsl[Q5 w8kgcw5 t[Aym/q5 cspm/q5, wvJ68̀i5 

W9oEx4n9oE6Jx68̀i5 xs9M5y8̀i5, vt6hw8̀i5 cspn6̀i5 W/sd/sJ5 xe[Qx6bs?4lt4. 

x5p[Qqg5 wkgw8Nw5 rsJ8̀N6g5 x5psqg8i4 x4g6bs8i6u8i4 ryx8i4 W9oEx4n6Jx6k5 

W9MesK6 xm̀l xqi6nsJ6. W9MEsK6 bsg4bs4X5 b4K8̀N W9oEx2t[A5 whc6ix6, 

WoEcb6i6j5 g1iDyx5 WoEiqk5 xg6ym/qt[A5 xml w9oy?9oxiz[A5 ra7jqg6o. 

szt4v8izk5 WJm/syx6g5 g1iDyx5 xw?sbslt4 xqct[Q8i4f5 r=?9o6u w8kw5 

vgpct[Qqi5 b4K8̀N6lt4 wkw5 x4g6bsiqk5 giDyx5 xqct[Q8i4f5. 

  w5n6ibgc6i4 gry[Qx6̀i6w5n6ibgc6i4 gry[Qx6̀i6w5n6ibgc6i4 gry[Qx6̀i6w5n6ibgc6i4 gry[Qx6̀i6    

Wdt=F8igcw5 w5n6ibgcw5 uxiE/s/Ex9̀o5 x4g6bsdN[Q5 s=?`l8̀i5 cspn6tsqgk5 

cspn6bsqlt4.  g2W6FF̀i5 WdtFigcw5 cspn6bs9̀Ms3g5 xml u4rJ[Z/5 kN5 W/s2lt4, 

m4fxaJ5 Wzh5 s/c5 N9L̀Nw2fb5 xm̀l xbsy6 WD/6, ttct[A5 `N9l8Nw6bsJ5 

s/C4b6F2t8i. Wbcs6iz kNz ttC6ymJ6 urJ[Z/6. kNv1̀i5 w9M9ostymJ5 xml 

vJy8ic6g5 w9MQ8mb b2hjznw8N6 W9oExaJj5 x4g6bsbw9oJ5 xJ6NqX5 xml 

WgcF8̀i5 g2W6FF̀i5 WoEi2t8i vJytbs8ix5 cspn6Jx6i6t[A5 vJytbslt4 WoEF=K5 

s7m8izi. tcdt[Q/so6g5 ttcdtq8k5 v8`N5tx8 Wdtgc6Fzk5 wkct[Qyx6i4f5 

xmlbs6 kN=̀K5 vKmfqb ttcdtq8ig5 bf/sgw8Ex̀o5 NzDh4g1k5 wk8k5 xml 

yK8i6u cspnDmJ8k5. 

W9oExEqb2t8i4 x4W9oExEqb2t8i4 x4W9oExEqb2t8i4 x4W9oExEqb2t8i4 x4gwymJ5gwymJ5gwymJ5gwymJ5    

W9oExK5 x4gw1iq5 b7mwt[A5 r49oc6X4g5 W9oExE/sJ5 h8Nbcq5nCzb xyqk5 

x?t7j5 x4g6bs8izk5 xy2t8k5 wkgw8N6k5 W9oeux3gk5. y9̀Ms2 N7m8iz, 

kNcs6iq5 i6J̀t5, c1kwqyx6̀i5 xml W9oEx4n6Jxc6t5y8̀i5 Wbcs6Jx6X5 

W9oExE6Jxg9̀lx6bK5. 
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`y9̀Ms2 c1kwiz- xyq5 W9oExaJ5 Wtqb=K5 c1ig[Z/5 x4gw8ic6Xb y9̀Mu4 

c8kwg8izk5 x4g6yJ5 r[Z=F1uzg5 W9oEF2t8i5 s/C4b6F2t8k5. scsyElA xgDm/K5 

w4n6̀F5 sf1kz x2S6t8̀N6g6us8k5 g9M4b6F4 w4n6F4, x8̀ixt5y4Xb W9oE8̀ist7u8i5 

xml kNfDtz5 Wsqg4X5 wLxqX5. x1ixt5yl8i Wsqg7u4 whm[Q/sl8i xqo6X5 

bwv8i w4n6F1u g9M4F1j5 x?b8i r49oc6g6 @ r9`Mug3{ w4n6Fj5 xm̀l vspn6bsqX5 

bwmw8iz Nm[Z/qg6. 

kN[Q/z5 i6J̀t5 xm`l NJ6bsJ6- n9̀oxfgw1N6 xg6bsd/s4X5 xdbsJ6 czl4b6 

xdtQ/zl Gsrsfw8N6 x2d5 xg6bs4X5H N9ox1kgw8N6 b7m8i6us5 xaNh4̀t5 mcwb6g5 

WJbsgw1Nex9̀obs6 g4g8k5 x4gw1i6u4. xg6b6tlQ5 x2d7u4 mcw8i6u8k5 

x4gwgw1Nex9̀o5 xwg6bsiqtA5 mcwt9l[Q5 s?̀l8i5 b7mwt[A5 tA/7ut[A5. 

xq6bs/Exc6ix6X czl4b7j5 x2d5 xg6b=K5, x̀E=?4f5 W9oEctc6ix5 g4gys6X4g8i4 

xqct[Q8ixlt4 c8k6 xs9`Mbs8ix6mz5 w8kl4b8k5 xg6bs4X5 Wbc9o6X5 r[Z=F1jx3g6 

xgw8Nso6X5 x2d̀b m9o5yx6ix6Xb x2dts2 m9o[Zq8i4 c1kwgcdN[A, x=?t7j5 xml 

W9oEp5 xg6bzi4 x2d7u4. 

W9oEp5 x1ixicdN[Q5- N0Jt8iq5 `N9̀Mstk5 w7ux8N6gk5, s9lEx8N6g8k5 wD6gt8̀k5, 

xml kNdtzk5 Wbcs6gj5 whmlt[Q/sJ5 xg6bsiq5 x2f̀t5 W9oEp8k5 xml 

wkgw8Nw5 w9MscbsJ5, Wcbs2l[Q5 bm8̀i cmi’gx6us5. b7ml4bu4 NJ6bsJ5 urJtbs1ix5 

m9o4bsd/sJ5 xq6bsymJ5 x5̀b8̀i. 

W9oEx4n6Jxc6t5y8i6- WcbslQ5 r[Z=F8j5 xml/ s=?̀l8̀i5 b7mwt[A5 8̀kNK7u iEs[Q/sJ5 

x5p[Q4gi4 W9oEx4n6Jx3i4 x4g6y8ix3m5 r[Z=f4. N9oCE4tbs4Xb W/sJmJ5 W9oEp4n5 

xml xg6bsJ4n5 WsJ4Xb x7u[Zq8iqk5, s/C4bEx6i6j5 xg6bsJ4n5 w7mc 

8`Nmyx68ix6Xb c2̀l`N8i5 ryx8i4 trn6bsb6lt4 xml g1iDbsJ5 wk8k5 W/s8N/̀Ms3g5 

Wql[Q5. kN=̀K5 W9oEp4n8i4 WDx9Mn6m5 w9M8if5 xml xf8isi6n5 W9oEp5 

whmltq5. Wx9Mn6g7u4 WD6iq5 r=?9o6us5 WdtbExc6̀i5 s/C4bEx9oEJ5 WdpJ5 

f=FJcgw1Nexc6M5- b7msz r=?9o6us5 x4g6bslt4 x4̀M9`l̀i5 W9oExaJ5 

b7mzqv̀lx6Xb xyx1i kN=̀K5. s/C8̀ix6i6 W9oExaJ6 s4fx6ym9oC̀lx6X5 xml 

xyqi4 negc6l8i kbaJ8i4 W9oEx4n8i4 w1Nqst9lt4l WF8igc6i4 xbs6 

W/4nc9o6t5yli W9oEx4n4v1i6i4 xml y9M6Jx6j5 is=F6bslt4 xml 

W9oEx4n6bco6ul8̀i x4g6y8i6 N9lNqo6S6. 

 k8`Ndt[Qqb=K5 x4g6bs4X5k8`Ndt[Qqb=K5 x4g6bs4X5k8`Ndt[Qqb=K5 x4g6bs4X5k8`Ndt[Qqb=K5 x4g6bs4X5    

k8Ndt[Qqb=K5 x4g6bs4X5 WJcC/6X5 czux6 kN[Q/sJj5 x4g6yli kN=̀K5 y9Mb8̀i 

kN=̀Kb6ymi2b y9Mb8̀i s7uxJf5 s4gt[Ql[A s?̀l8i5 iJ̀t5 n8i?tbs4Xb 

kNdt[Qqb2t8k5 WJbslt4 c7mi6̀J2 g4gq5, t2/9̀os2l xm̀l xBwx6us5 g4gq5 
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x7uCdtq5 Wh4g5 wv6lt4 sc[AJ5 kNdtqk5. b7mwt[A5 c8kwoiqk5 xqJ4X5 

W9oEx4n6 xml Wtqb=K5 x4gw4Xb xyx1kx6lt4l Wbc6g7j5 xqJ7u4 

kNdt[Qqb2t8i4 x4gwl8i. 

x4g6bsiq5 x?ts2 W9oExaJt[A5 xml W8i6l4gc6X5 xml xs9Myxqgc6X5x4g6bsiq5 x?ts2 W9oExaJt[A5 xml W8i6l4gc6X5 xml xs9Myxqgc6X5x4g6bsiq5 x?ts2 W9oExaJt[A5 xml W8i6l4gc6X5 xml xs9Myxqgc6X5x4g6bsiq5 x?ts2 W9oExaJt[A5 xml W8i6l4gc6X5 xml xs9Myxqgc6X5    

x=?tgw8N6 Wbcs6m5 xg6yJN6g8i4 bmft[A8N6 xuht[A5 WJbs8N/6gt[A5, Wcbs2l[q5: 

y9Mnsq6Jx6g6, x8kE6Jx68̀i5, xstv9̀lx68̀i5, W6y6Jx6̀i5, b4y68̀i5, y9ms2 

xyxax9̀M8iq5, W=J2l xstx9M8iq5, y9Muzg5 c1kw9os6iq5, i6J̀t5 trstb6iq5, 

xml kNs w4fx9M8iq5. c8kw9osiq5 x4g6bsiq5. xqolx6X5 s9lEx1N6g6 

W9oEp8k5 x8i6bw9oi6j5, xyD6Xb w9l9os6bsJ5; `N7mqo6X5 w7mE/sJ6; xml 

xJ6nDbs9o6Xb x4/6̀gt5 xml wqC5J̀t5. 

W8i6l4Jx6gc6X5 xml xsMyxqgc9o6X5, Wcs2l[Q5 W8i6l4tbq5 x?t2b 

s9lEx1N6g5, N9lNw/6bsJ5 xml csp[Qx6bsJ5. W9oEF1j5 xg6bsJ5 x2dt[Q/sJ5 

s7ux6jx5 wqC5J̀t5, W9oEJ5 c7mi’gx6us5 w4n6=F1u W9oEFzi, xs9̀MD̀t5 c7mi’gx6u5 

r[Z=F1j5 x2d̀t5, n[Z6ymJ5 s/Cb6̀F5, kns2 x5b8̀i s/Cb6F4 xml yc9otE=F8u W9oEp5. 

cspn6bs6Jx6iq5 s4g6yml[Q5 whm[QlQ5 W9oEp5, b7m8i kN9̀o5, x=?t2t8i, xml 

xs9M6iq5 xml Wcbs2lQ5 1H cspn6lQ5 Ur9o[Qx6l[Q5 s9lExnC/6g5 

W8i6l4t5yN/6g5 Gxe4ymJ5 bf4nsiq5 xyD6N6g5, xs9Mt8̀i5 W9oEx8i4 xml 

x2dt[Q/q5 cspn6l[Q5H, @H csp[Qx6l[Q5 ur4o[Qx3l[qQ5 c1kw9odN[Q5 negcC/6X5 

Ggx=F6N6g8i4 rsJ4n8i4, f=FJc6X5 W4v8i6F4n8i4, xs9MyJ4n8i4 xml cspn6t4n8i4 

W9oEp4n8i4H; xm̀l #H s4gC6lA Nmd2lQ5 xs9My8̀i5 W=̀?9o6̀i5 y=K8ix[A5 W9leo6Xb 

W[QxD8N6g8i4 gx=F6N6gc6X5 rsJ4n5 X6N4ymJ5 xe4bsyMlt4 W9oEx2t8k5. 

 

W9oEct[QyxD1N6̀i5W9oEct[QyxD1N6̀i5W9oEct[QyxD1N6̀i5W9oEct[QyxD1N6̀i5    

nqJ8ix3g6 W9oExzb xesm8iz, vJytbs8z xe4ymyx6ix3g6 cspn6bwymyx3g5 xml 

cspn6tcsyx3l8i, vJyJ7u4 gnsmct[Q5y6ix5 xm̀l W9oEctc6ix5 kN9osJ8i4 xml 

WJmic5yx3g5 xs9Mt5yxi6u4 xm̀l vJy8ic6lt4 xe[Qx6yi6u4 xesmyx3l8i 

x4g6bsiq5 xqlxqlt4 xm̀l Wb6tbs8iq5 xqJtbs8x5 W9oEil4bqi5 W9oExzb 

vJy8il4bzi NlNw/6bsli b7m8i x?t9oÈi5,  

wkq̀l xml̀ W9oExc6t5y8i6. bw2hm8isMs3g6 2X35M85 v7un8f5, y9M6Jx6j5 v7un8f5 

x=?t9oEi6j5 xm̀l x=F4g6ymiz xesmyx3g6 WD6X9oxi6j5 Wa6X9oxt5y8i6 

“Wa6t5yi6u4 vtbsJ8N6iq5 WJm/qt[A5 s9luyst8i4 xeymqLt4 WjmiC6g8i4 



AREVA Resources Canada Inc. 
Kiggavik Project EIS  
April 2012 

Page li 
Tier 1 Volume 1 

Popular Summary 

 
 

yKi6j5 ra?aJ8k5 WJm/qi4bs6 WJmiC6bsqg5” N9̀lNw/6ymJ5 W9oEx4n6Jx6i4 

cspnw8i6, x4f8isJu4 wvJD̀T5 bWb6tbs8̀i5 W9oExc6tbs8`i5 W9oEym8i5 xml 

w9oy?9ox1̀i5 szt4v8ix8k5 W9oExaJ2 s7m8izk5. W9oE9iqk5 Wtbs8i5 xwg̀t5 

wvJ6ix3g5 W/sJm8iqk5 ra?q8k9l ryx8`i4 xuh5 Wtbs8`i5 xml WD6nw8̀i5 

b7m4fxbs6 wvJ6ic6ix5 y=K8i4nq̀i ra?q8k5 WJm/qk5. 

N9L8̀Nw6y8̀i5 b7mi6usbs8i6u4 x4gw8ic6ix5 WDt5y8i6u4 netE8i6i4, WD6t5y8̀i5 

r[Z=F1u W9oE8iq̀i5 x4gwqi6i4 y9Mu4. W9oEx4n6Jx6i9̀o x4g6y8i6i4 

N9l8N9Mqg6 b7mwt[A5 nes7mi6t[A5 xm`l y=K8i4n7j5 xm`l c1kwq5yx6i6j5 

kN=K7us8i4 uxi6y8i6u4 xml xJD8̀i6t5yi6u4. 


