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1.0 INTRODUCTION   

This is the eleventh Annual Environmental Report, referred to hereafter as AER, covering 

environmental performance at the Queally Pig Slaughtering (T/A Dawn Pork and Bacon) 

facility in Grannagh, Co Kilkenny. Throughout this report Queally Pig Slaughtering will be 

referred to as Dawn Pork and Bacon. The AER has been prepared in accordance with the 

requirements of condition 2.8.2 of Integrated Pollution Prevention and Control (IPPC) 

Licence No. PO 175-01 issued by the Environmental Protection Agency (EPA). This report 

has been compiled as outlined in the EPA guidance note for AER.  

 

The AER is viewed by the Management of Dawn Pork and Bacon as an important part of 

company communication, both internally and publicly on environmental matters. 

The class of activity that takes place at Dawn Pork and Bacon is Class No. 7.4 and can be 

described as follows; The slaughter of animals in installations where the daily capacity 

exceeds 1500 units and where one unit has the following equivalents, 1 pig = 2 units. 

 

Dawn Pork and Bacon has it origin in the Queally Group. Part of the group’s original 

activities included the production of live pigs and in 1986 it was decided by the group to 

introduce a natural flow to the groups activities by slaughtering and processing own pigs, thus 

maximising the groups potential.  

 

In view of such, a new purpose built factory was constructed at Grannagh close to Waterford 

City. This facility would eventually house what is now Dawn Pork and Bacon. The factory is 

comprised of 10,125 sq. m containing one of the most modern and technically efficient pork 

processing plants in Europe. 

 

Dawn Pork and Bacon has evolved and progressed its activities at a rapid pace since its 

inception in 1986. It has established its factory, trained its staff, produced and marketed a 

quality product while remaining a profitable enterprise throughout this time. In 1995 a new 

de-boning, packing and storage facility adjacent to the existing premises was introduced. This 

expansion plus the alterations to some existing facilities allowed the company to increase 

killing, de-boning and trimming throughout.  
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1.2 Description of site activities 

The facility at Grannagh is located on a site of approximately 30 acres on the main Waterford 

to Limerick Road, approximately 4 miles outside Waterford City. The River Suir is located to 

the east of the plant and runs into Waterford Harbour. 

 

The on-site Waste Water Treatment Plant, referred to hereafter as WWTP, is located on the 

banks of the River Suir, slightly upstream from the main factory. The WWTP  is also used by 

Dawn Meats Exports Ltd. to treat wastewater however, the day to day operation and 

monitoring of the WWTP is under the control of Dawn Pork and Bacon. 

 

The raw effluent flows by gravity to the WWTP, where it is pumped thought primary 

screening. Dawn Meats Exports Ltd. influent is pumped through a screw conveyor and Dawn 

Pork influent is pumped through a rotary screen. Both influent streams mix in a sump before 

they are transported to a DAF unit. The Dawn Pork and Bacon influent comprises of  all the 

wastewater from the slaughtering and processing facility, skip area and lorry wash. 

 

From the DAF unit the influent is fed to equalisation or balance tanks to allow further 

agitation and mixing before the main activated sludge process. The remainder of the WWTP 

consists of an anoxic zone, two aeration basins, two clarifiers, a dewatering plant and sludge 

holding facilities.  

 

The final effluent from the WWTP is discharged into the River Suir from a dispersion pipe, 

which runs approximately 20m out to the River Suir. 

 

1.2.1 Brief description of process 

Operations at Grannagh have the capacity to slaughter 10,000 pigs per week. In addition to 

slaughtering, there are facilities for cutting, boning, curing, chilling and freezing of pork and 

bacon products. 

 

Normal hours of production at the plant are 6.00am to 6.00pm, Monday to Friday. Cleaning 

operations, which are vital component of daily activity, continue until 11.00 p.m. The 

refrigeration plant operates continuously and controls the temperature of the chill rooms and 

the cold store.                                                                                                      
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The current workforce including management, administrative, maintenance and production 

staff stands at 270 people. Markets currently being served by Dawn  Pork and Bacon include 

Europe, Japan, Korea, USA, Russian and the Irish Domestic Market.  

 

The plant is both EU and USDA approved. The plant participates in Bord Bia pig meat  

quality assurance scheme and the BRC standard. 

 

Groundwater is used as a water supply to the plant, with boreholes located off- site to the 

south east of the plant. The water is chlorinated, prior to on-site storage and use. 

 

The energy supply for the plant is derived from electricity, natural gas and oil combustion, 

with two hot water boilers and one heating boiler present on the site.  

 

Following a comprehensive identification and evaluation process it was concluded that the 

significant environmental aspects due to site activities for 2010 are as follows: 

 Effluent  discharge 

 Energy consumption  

 Waste management  

 Odour management  

These environmental aspects will be discussed later in this report.  

 

1.3 Dawn Pork and Bacon Environmental Policy 

The following page displays Dawn Pork and Bacon’s Environmental Policy. As can be seen it 

is endorsed by Senior Management at Dawn Pork and Bacon and confirms our commitment to 

pollution prevention, waste minimisation and compliance with legal obligations. 
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1.4 Organisation Chart  



 

 

2.0 SUMMARY INFORMATION – 2010 

Included in the following pages are the self monitoring  results for Dawn Pork and Bacon 

final effluent and surface water discharge.  

 

2.1 Emissions to waters - 2010 

This section includes the self monitoring data from the final effluent discharge point at Dawn 

Pork and Bacon. This data was submitted to the EPA during 2010 as part of the biannual 

reports.  

Table 1: Schedule 1(i) Emissions to Water 

Emission Point Reference No: EW- 1 

Name of Receiving Waters: River Suir 

Location: 

 

Grannagh, Co. Kilkenny 

Volume to be emitted: 

 

1800m
3  

in one day 

90m
3 

rate per hour 

  

Parameter Emission limit value 2010 

pH 6-9 

Temperature 25
0 

C 

COD 100mg/l 

BOD 40mg/l 

Suspended Solids 60mg/l 

Nitrates (as N) 20mg/l 

Total Ammonia (as N) 10mg/l 

Total Phosphorus (as P) 2mg/l 

Orthophosphate 1mg/l 

Detergents 5mg/l 

Oils, fats and Grease 15mg/l 

 

AER Electronic Reporting System Printout is located in Appendix 1. 
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Water is used for cleaning and sanitising purposes in a number of unit operations carried out 

on a regular basis. Following delivery of animals, trucks and trailers are washed down. The 

effluent from the truck wash goes through a screening process and then drained to the effluent 

plant. During the slaughtering process and subsequent process such as scalding, de-hairing 

scrapping etc. water is used to clean and sanitise surfaces, water from internal cleaning goes 

to the WWTP. 

 

The onsite Laboratory is equipped to monitor and  report effluent analysis in an accurate and 

timely manner. Equipment maintained in the lab includes an analytical balance, drying oven, 

desiccators, filter papers, filtration apparatus, a vacuum pump, DO meter, COD kit wash and 

reagent bottles, pipettes graduated cylinders, microscope, fridge, pH meter and distiller water. 

The lab technician is fully trained and proficiency  testing regulated by the EPA is conduct at 

intervals throughout the year. In 2010, Dawn Pork and Bacon performed well in the 

proficiency testing.  

All internal lab procedures are review and approved by the Environmental Manager. 

Chemical Oxygen Demand (COD), Suspended Solids, Ammonia and Nitrates are analysed 

daily in-house by a trained laboratory technician. Total Phosphate is analysed weekly in-

house by a trained laboratory technician. Biochemical Oxygen Demand (BOD), Oils, Fats and 

Grease (OFG)  and Detergents are analysed at a frequency required by IPPC Licence PO 175-

01 Schedule 1(iii) Monitoring of Emissions to Water, by an external laboratory.  

Table 2: Summary of mass emissions to water 2010 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2 shows 2010 and licensed mass emissions from monitoring point EW 1. EW1 is 

located in the Dawn Pork and Bacon WWTP, it is the point where treated effluent leaves 

WWTP and enters the River Suir.                                                                                
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Parameter 2010 Mass emission 

(Kg/year) 

Licensed Mass emissions 

(Kg/year) 

Volume Discharged (m
3
) 555,895 657,000 

COD  38,912 65,700 

Suspended solids  6,670 39,420 

Nitrates 1,806 13,140 

BOD  8,727 26,280 

Total Phosphorus  300 1,314 

Orthophosphate  100 657 

Detergents  198 3,285 

Oils, Fats and Grease  711 9,855 

Ammonia 1,589 6,570 



 

In table 2 on page 7 licensed mass emission figures are based on the Emission Limit 

Values,(ELV) multiplied by maximum allowable flow (m3) and converted to kg/year by 

multiplying by 365 days.  

 

To calculate mass emissions for 2010 and  a daily figure in mg/L (determined in-house or in 

an external lab)  for each parameter was multiplied by flow (m3) and converted to kg/year by 

multiplying by 365 days.  

 

The following paragraphs outline some of the operational control measures in place in the on 

site WWTP: 

 pH and temperature monitoring. 

 Monitoring and control of RAS (return activated sludge)  and MLSS (nixed liquor 

suspended solids)  

 Regular maintenance and calibration of lab and WWTP equipment  

 Chemical dosing  in the WWTP  to decease the phosphate concentration.  

 Monitoring of DO (dissolved oxygen)  levels in the aeration basins 

 The on-site Dissolved Air Floatation unit (DAF), allows removal of most OFG (Oils 

fats and grease)   before influent enters the WWTP.  

 Effluent flow monitoring 

 Sludge dewatering on a single belt press 

 

The following graphs, detail the comparison between 2009 and 2010 monthly emissions data 

from EW1.  

 

COD, BOD, Suspended Solids, Total Nitrogen,  Total Phosphate, Orthophosphate, OFG, pH, 

Temperature, and Detergents are all represented on the following graphs. 

 

The monthly average figures for each parameter for 2009 and 2010 are represented on each 

graph. The X-axis (horizontal axis) of each graph displays the month i.e. (January to 

December) and the Y-axis (vertical) displays the concentration of each parameter in final 

effluent in mg/L of effluent analysed.  

 

The red line in each graph indicates the ELV as set by  IPPC Licence PO 175-01 Schedule 

1(iii) Monitoring of Emissions to Water.  
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Graph 1:  BOD  in Final Effluent  2009  versus 2010 

 

Graph 2:  COD in Final Effluent 2009 versus 2010 

 

 

 

 

As seen from graph 1 and 2 , monthly BOD and COD concentrations 

in final effluent remained similar  in 2010 when compared to 2009. 

Both sets of data are well within the ELV set in IPPC Licence PO 

175-01 Schedule 1(iii) Monitoring of Emissions to Water. 

 

 

 

 

 

 

 

 

In January of each year there is an  accumulation of raw material 

(live pig) in suppliers farm over the Christmas shut down.  The 

loading on the WWTP would increase, similarly in December of 

each year production will increase due to customer demand. 
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Monthly average ammonia analysis 2009 Versus 2010
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Graph 3:  Ammonia in Final Effluent 2009 versus 2010 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Graph 3 shows the trend in ammonia concentration in final effluent in 2009 and 2010. It can be 

seen from graph 3 that ammonia levels remained with in ELV at all times.  

 

Seasonal temperature changes will have a effect on nitrifying bacteria and subsequently ammonia 

concentrations in the final effluent. When the ambient temperature rises(summer months) growth 

rate of nitrifying bacteria population increases and this leads to a decrease in ammonia 

concentrations through the nitrification process. pH, dissolved oxygen and total ammonia 

concentration also have a effect on the nitrification process.  
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Monthly average nitrates analysis 2009 Versus 2010
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Graph 4:  Nitrate  in Final Effluent 2009 versus 2010 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

As seen from graph 4 above nitrates in 2010 decreased. Denitrification takes place in the Anoxic 

zone and it leads to the production of Nitrogen gas. For denitrification to occur nitrate and 

organic matter need to be present. This process occurs in the absence of oxygen so bacteria in the 

anoxic zone use nitrate (NO3) as the oxygen source.  

 

The decrease in final effluent nitrate in 2010 can be attributed to efficient operation of the Anoxic 

zone: 

 pH control between 6.5-7.5, a pH meter is installed at the outlet from the anoxic zone.  

 A rich  source of BOD i.e. approx 2.9kg of BOD per kg of Nitrate removed, BOD is 

monitored weekly, using a composite sample.  
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Monthly average Total phosphorous analysis 2009 Versus 2010
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Monthly average OFG analysis 2009 Versus 2010
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Graph 5: Total Phosphate  in Final Effluent 2010  versus 2009 

 

On analysis of graph 5, it can be deduced that the ELV for Total 

phosphate is 2mg/L P. The monthly average figure for 2009 was 

generally 1.5mg/L P (+/- 0.5 mg/L P).The monthly average for 2010 

was 1.07 mg/L P  Therefore, TP on a average monthly basis  has 

decrease by 29%  in  2009. This is a direct result of operation control in 

the WWTP. An example of operational control in the WWTP would be 

chemical dosing to keep TP within ELV.  Phosphorous exists in three 

main forms in waste water. Ortho-phosphate, polyphosphate and 

organic phosphate.  

 

Graph 6: OFG  in Final Effluent 2010 versus 2009 

 

OFG in 2010 and 2009 are both within ELV. From graph 6, the ELV 

for OFG is 15 Mg/L and with an average of 1 mg/L throughout 2009 

and 2010 the DAF unit at Dawn Pork and Bacon has proven very 

efficient.  
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Monthly average suspended solids analysis 2009 Versus 2010
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Monthly average DET analysis 2009 Versus 2010
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Graph 7: Detergents  in Final Effluent 2010 versus 2009  

 

 

 

Graph 8: Suspended Solids  in Final Effluent 2009 versus 2010 

 

 

 

 

 

 

Upon review of graph 7, it can be said that detergents in EW1 effluent are 

of similar  concentrations in both 2009 and 2010.  With a monthly average 

concentration of  <1 mg/L detergents are within the ELV of  5 mg/L.  

 

 

 

 

 

 

 

Graph 8 represents the suspended solids emitted to the River Suir from 

EW1 during 2010 and 2009.  
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Monthlty average orthophosphate Analysis 2009 Versus 2010
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Graph 9: Orthophosphate  in Final Effluent 2010 versus 2009 

 

 

Phosphorus occurs in natural water and wastewaters almost solely as phosphate.  Phosphates 

may enter water from agricultural run-off, biological and industrial wastes.  A certain 

amount of phosphate is essential for most plants and animals, but too much phosphate in 

water can contribute to eutrophictation, especially when large amounts of nitrogen are also 

present.  Therefore it is important to monitor the levels of phosphates released in the final 

effluent. 

Monitoring pH and temperature has a vital role to plan in the maintenance of a good quality 

effluent. The pH and temperature must remain within ELV so the effluent  does not disrupt 

the natural aquatic environment to which it is discharges. In 2010 pH and temperature 

measurements were within in ELV for all discharges.                                                                                            
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2.2 Surface Water Results  

The programme for managing our surface water IPPC Licence requirements has been integrated 

into our EMP and objectives and targets 2010, it can be viewed in section 3.0 of this report.  

 

Table 3: Schedule 3 (i) Surface Water Discharge Monitoring 

 

Emission Point Reference No: EW- 3 

Name of Receiving Waters: River Suir 

Location: 

 

Grannagh, Co. Kilkenny 

Parameter Monitoring frequency  2010 

Conductivity  Continuous 

COD Monthly 

Total Ammonia  Quarterly 

Suspended Solids Quarterly  

Chloride Quarterly 

Fats, oils and grease  Quarterly 

Visual inspection  Weekly 

 

It can be deduced that there is no significant variation in results between 2010 and 2009.  

 

Table 4: 2010 and 2009  Average Surface Water Monitoring Results 

Parameter COD Total 

ammonia 

Suspended 

solids 

Chloride FOG Visual 

inspection 

2009 13.0 0.38 8.5 32 <1 No Visible 

contamination 

2010 15.0 0.57 8.5 41 <1 No Visible 

contamination 
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2.2 Emissions to Atmosphere  

As stated in IPPC Licence PO 175-01 condition 5 emissions to atmosphere are discussed in the 

following paragraphs:  

2.2.1  Condition 5.1 of IPPC Licence states that odours and air emissions shall be managed so 

they do not cause environmental  nuisance. During 2010 odour audits were  conducted to 

ensure that no environmental nuisance arose. There were no complaints from employees 

or the public during 2010 in relation to this issue. 

2.2.2 Condition 5.2 of IPPC Licence informs that an annual boiler emissions test must be 

submitted to the EPA as part of AER. The 2010 boiler efficiency test is located in 

appendix 2 of this report.  

2.2.3 There were no non-conformances in relation to air emissions during 2010.   
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2.2.4 Data for waste arising 2010 

 

Table 5 outlines the quantity of  waste generated during 2010. The data is reported in tonnes/annum. 
 

Table 5: Quantity of waste arising in 2010 

 

Note 

The codes in the method of disposal column refer to table 10 Table of codes to be used in completing waste information table as in EPA guidance note 

for annual environmental report.                                                                                                                                                                                                 
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EWC  

Code 

Hazardous/ 

non hazardous 

Description of waste Quantity tonnes 

/ annum 

Method of disposal  

/recovery  

Location of disposal/ 

recovery 

20202 Non-Hazardous Cat 2 1,622.24 Processing Off – Site (Ireland) 

20202 Non - Hazardous Blood (Cat 3) 1,759.96 Processing Off – Site (N.Ireland) 

20202 Non- Hazardous Offal (Cat 3) 3,108.10 Processing Off – Site (Ireland) 

20202 Non- Hazardous Lungs and Liver (cat 3) 766.14 Pet food Off – Site (Ireland) 

200101 Non- Hazardous Pallets 328 pallets Recovery (R0) Off – Site (Ireland) 

200101 Non- Hazardous Packaging and office waste 5733.00 Recycling / landfill (R0) (D1) Off – Site (Ireland and abroad) 

020204 Non- Hazardous Sludge from effluent plant 5,733.47 Land spreading (R10) Off – Site (Ireland) 

130208 Hazardous Oil 1,000 liters Recovery by distillation  (R13) Off – Site (Ireland) 

160506 Hazardous Lab waste 0.05 Incinerated (D10) Off – Site ( abroad) 

180101 Hazardous Blades and sharps 0.181 Incinerated (D10) Off – Site (abroad) 

200121 Hazardous Flourescent tubes 0.116 Recycled  Off – Site (abroad) 



 

 

2.2.5 Waste disposal contractors. 

Each waste stream generated at Dawn Pork and Bacon is disposed of through approved waste 

contractors. The approved status is given by the EPA and/or the Department of Agriculture, 

Fisheries and Food (DAFF). Table 6 below outlines the waste licence/IPPC Licence and/or 

animal by-product processing approval number. 

 

Table 6(a) Details of waste disposal contractors and animal by-product rendering plants 

Waste/animal by-

product 

Disposal/rendering 

facility 

Waste licence 

number/IPPC licence 

number and/or DAFF 

approval number 

Comment 

Cat 2 Dublin By-products, 

Dunlavin, Co. Wicklow 

IPPC Licence P0041-02  

Blood (Cat 3) APC Technologies, 2 

Silverwood Ind. Estate, 

Craigavan, Co. Armagh 

REN /241/89 – as issued 

by DAFF 

 

Offal (Cat 3) Western Proteins, 

Ballyhaunis co. Mayo 

IPPC Licence P0048-02 

and R918 as issued by 

DAFF 

 

Lungs and Liver (cat 

3) 

Premier Petfoods, Cahir, 

Co. Tipperary 

ID3  - as issued by 

DAFF 

 

Pallets   Broken pallets 

are sent off-site 

and are 

repaired. They 

are re-used in  

production 

Packaging and office 

waste 

Greenstar , Six Cross 

Roads, Buttlerstown, 

County Waterford. 

W0116-02 and waste 

collection permit 

WCP/KK/054/02 

 

Sludge from effluent 

plant 

Agrilife Ltd, Tourin, 

Cappoquinn, Co. 

Waterford 

WCP/KK/317/06 and 

see PO 179-01 Dawn 

Meats (exports) IPPC 

Licence nutrient 

management plan. 
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Table 6(b) Details of waste disposal contractors and animal by-product rendering plants 

 

Waste/animal by-

product 

Disposal/rendering 

facility 

Waste licence 

number/IPPC licence 

number and/or DAFF 

approval number 

Comment 

Electronic waste 

Bulbs 

Irish Lamp recycling, 

Woodstock Industrial 

Estate, Kilkenny road, 

Athy, Co. Kildare. 

02/2000 B  

Electronic waste 

printer cartridges and 

cellular equipment 

Redeem PLC,  8 

Ashcourt, Ashbourne 

Industrial Park, 

Ashbourne, Co. Meath 

 The waste is 

transferred to 

England to be 

recycled. 

Oil Safety Kleen Ireland Ltd, 

Unit 5, Airton Road, 

Tallaght, Dublin 24. 

W0091-01  

Lab waste Veolia, Corrin, Fermoy, 

Co. Cork 

W0050-02, waste 

collection permit number 

WCP-CK08-0578-01 

Veolia collect 

and transfer the 

waste to Sava 

in Holland. The 

waste is 

incinerated in 

Holland. 

Blades and sharps Sterile Technologies 

Ireland Ltd. Unit 430 

Beech Road, Western 

Industrial Estate Naas 

Road, Dublin 12 

W0055-02 Waste 

collection permit 

WCP/KK/170(A)/07 

Waste is 

transferred to 

Germany to be 

incinerated 
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2.3 Agency Monitoring and Enforcement 

During 2010 Dawn Pork and Bacon final effluent samples were collected and analysed by the 

EPA. The samples were grab samples.  

 

The site audit conducted by the EPA on the 06.05.10, highlighted two non-conformances. 

Preventative and corrective action was implemented, details of which have been communicated 

to the EPA.  

 

2.4 Energy and Water consumption  

 

Table 7: Energy Consumption 2010 

 

Energy Type Total used 2010 

Natural Gas 334,759.00 (M
3
) 

Electricity 5,245,500 kwh 

Oil 168,204.00 (litres)  

 

 

 

Table 8: Water Consumption 2010 

 

 

 

 

 

 

The well water used to supply the factory is pumped at a rate of up to 800m
3
/day. The water is 

extracted from the well at a rate of 100cu/hr. See appendix 3 for licence specific report on annual 

groundwater monitoring.  

 

 

2.5 Environmental complaints and incidents 

There were no environmental complaints or incidents recorded for Dawn Pork and Bacon for  

2010.  
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Water Source Total 2010 

Water 48,716,432.00 (GALS) 



 

3.0 MANAGEMENT OF THE ACTIVITY 

 

Senior Management at Dawn Pork and Bacon conduct an annual review of the EMS. The 

outcome of this review are outlined in the following pages.  

 

3.1 Environmental Management Programme Report 

Following a comprehensive identification and evaluation process it was concluded that the 

significant environmental aspects due to Dawn Pork and Bacon process for 2010 are as follows: 

 Effluent  discharge 

 Energy consumption  

 Waste Management  

 Odour Management  

Therefore these aspects have been managed in the Dawn Pork and Bacon EMP and schedule of 

objectives and targets for 2010. 

 

As part of our IPPC Licence we are required to monitor; 

 Boiler efficiency  

 Ground water 

 WWTP Sludge 

 Equipment Calibration  

 

It was therefore agreed by Senior Management to manage these requirements in the EMP and 

schedule of objectives and targets for 2010 also.  

 

As part of continual environmental improvement at Dawn Pork and Bacon, environmental 

training for employees is also managed in the 2010 EMP and schedule of objectives and targets.  

 

The following pages detail the objectives and targets 2010, the EMP 2010 and the proposed 

objectives and targets and EMP for 2011.  
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APPENDIX 1 

PRTR emissions data  



                                                                                                                                



 



                                                                                                                                



                                                                                                                                

APPENDIX 2 

 

Boiler Efficiency Testing 2010 



                                                                                                                                



                                                                                                                                



                                                                                                                                

 



                                                                                                                                

 

APPENDIX 3 

Groundwater Analysis 2010 



                                                                                                                                



                                                                                                                                



                                                                                                                                



                                                                                                                                



                                                                                                                                

APPENDIX 4 

Noise Monitoring Report 2010 



                                                                                                                                



                                                                                                                                



                                                                                                                                



                                                                                                                                



                                                                                                                                



                                                                                                                                



                                                                                                                                



                                                                                                                                



                                                                                                                                



                                                                                                                                



                                                                                                                                



                                                                                                                                



                                                                                                                                



                                                                                                                                

 



                                                                                                                                

 



                                                                                                                                

 



                                                                                                                                

 



                                                                                                                                

 



                                                                                                                                

 



                                                                                                                                

 



                                                                                                                                

 



                                                                                                                                

 



                                                                                                                                

 



                                                                                                                                

 



                                                                                                                                

 



                                                                                                                                

 



                                                                                                                                

 



                                                                                                                                

 



                                                                                                                                

 



                                                                                                                                

 


