
 
 
 
 
 
 
 
 
 
 
 

APPENDIX 3.3.2 
Compost Facility and Associated Processes
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1 COMPOST FACILITY AND PROCESS DESCRIPTION 

One of the principal elements of infrastructure to be provided at the facility is the proposed 
composting facility, to be located as shown on Drawing No. 3369-2417. Planning permission has 
already been granted for this element of the Drehid Waste Management Facility. 
 
The composting facility comprises the following sections: 

• A biowaste reception/handling area, where biowaste will be unloaded, stored and pre-
treated; 

• A pre-composting area, where biowaste will be composted in tunnels for a period of one 
week; 

• A post-composting area where the pre-composted biowaste is composted in aerated piles for 
a period of four weeks.  

• A compost refinement and storage area;  
• Equipment for treatment of process air, including air scrubbers and biofilter; 
• Control Room (housing PLC-equipment and process computer). 

 
The layout of the composting facility in relation to the overall Drehid Site layout is as shown on 
Drawing No. 3369-2401 and Drawing No. 3369-2417. The internal layout of the composting 
facility is as shown on Drawing No. 3369-2418. The elevations and sections of the buildings are as 
shown on Drawing No. 3369-2419. Details of the aeration floors, air treatment and water treatment 
systems are as show on Drawing No. 3369-2420. 

1.1 Biowaste reception/handling area 

After weighing and registration of the waste at the facility entrance, the trucks will be directed 
towards the biowaste reception area in the composting building. In this area, the biowaste will be 
tipped on the tipping floor.  The reception area also contains a waste inspection/quarantine area and 
a number of storage bays for specific biowaste streams such as batches of food waste with high 
moisture contents etc. and bulking materials such as woodchips etc. 
 
After tipping the waste, the contents of the truck will be visually inspected by the operator in 
charge. If the waste does not meet the acceptance criteria, e.g. the type of waste does not meet the 
licensed categories or the content of impurities (i.e. non-organic material) is high, it will not be 
accepted. In such instances the waste will be reloaded and transferred to the adjacent landfill for 
deposition, if the waste meets the acceptance criteria at the landfill. Alternatively the delivering 
party will have to transport the waste off-site to alternative recovery/disposal facilities. In both 
instances the delivering party will incur the associated costs. 
A number of bays will be installed in the reception area, separated by concrete retention walls of 
approximately 4m high, which allow separate storage of mono waste streams, and bulking 
materials. 
 
Waste that meets the facilities acceptance criteria may contain a limited percentage of bulky non-
compostable materials, which may cause process disturbances or damage to mechanical equipment 
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(e.g. concrete blocks, large plastic foils). These contaminants will be removed by the front-end 
loader and placed in a storage bay for subsequent transfer to the adjacent landfill.  
 
Proper mixing of different types of waste streams will be carried out throughout the day in order to 
allow for both a proper composting process and the production of compost with a near constant 
quality. In particular, the mixing of wet and dry waste streams to produce a mixture that has 
sufficient structure and porosity for the composting process will be carried out. As a rule of thumb it 
can be stated that the mixture should have a dry solids content of at least 30-40%. This will depend 
on a number of factors, e.g. particle size, free water absorption capacity and free water. 
 
In addition, specific biowaste streams may contain relatively high or low concentrations of certain 
elements, e.g. nitrogen, sulphur or heavy metals. To prevent process disturbances (e.g. high 
Carbon/Nitrogen (C/N) ratio), excessive emissions (e.g. ammonia, Hydrogen Sulphide (H2S)) and 
bad quality compost, levelling out peaks by proper mixing is therefore essential. 
 
The composition of the input to the facility may vary over time, due to the acceptance of a wide 
variety of household, commercial and industrial wastes, and periodical fluctuations (e.g. seasonal). 
Specific (mono) waste streams e.g. fruit and vegetable waste, will be kept apart in the biowaste 
storage area and mixed with bulking material prior to transporting biowaste to the aeration bay.   
 
Wet organic fraction (WOF) streams, e.g. off specification food wastes, can be handled in two 
different ways: 

• Unloading the WOF on a bed of ‘dry’ biowaste (> 30-40% dry solids) spread out on the 
tipping floor, which will be subsequently mixed by a front-end loader to get a solid mixture; 

• Mixing the WOF with structure/bulking agents, such as shredded waste timber or shredded 
waste paper or cardboard, which cannot be recycled otherwise. These materials will be 
stored in bays in the biowaste reception area. 

 
With the exception of mixing with bulking material where necessary, no further pre-treatment of the 
biowaste will be carried out. The reasons for this are to maintain the porosity of the fresh biowaste 
whereas shredding this material may lead to a loss of porosity. In addition this minimises the need 
for mechanical plant and labour. Efficient sieving of relatively wet materials in a trommel or other 
sieving equipment will be difficult from a practical point of view, and may cause additional odour 
emissions. In addition, during the composting process, the material will be dried to approximately 
60-70% dry solids, and therefore will be easier to handle. Furthermore, the quantity of compost will 
have been reduced to approximately 40% of the biowaste input, which reduces operational time of 
mechanical equipment. 
 
The only exception to this will be that dry biowaste, containing a relatively large quantity of coarse 
elements, e.g. green waste, will be shredded by a mobile shredder and then used as a bulking agent. 
Shredding will take place at the composting facility on a periodic basis only, generally of the order 
of at maximum once a fortnight.  
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The small percentage of pollutants in the biowaste (e.g. small stones and plastics) can pass through 
the composting process without interfering with the composting process or damaging plant or 
equipment. 
 
All biowaste delivered to the composting facility, with the possible exception of bulking materials, 
will be loaded into a pre-composting tunnel on the same day of delivery.  
 
As shown on Drawing No. 3369-2418 the surface area of the biowaste reception area will be 
approximately 235m2. The required maximum fresh biowaste storage capacity is calculated as a 
(peak) factor of 1.5 times the average daily intake. With a maximum treatment capacity of 
25,000tpa, this equals to approximately 150 tonnes. At a maximum storage height of 3m, or 1-1.5 
tonnes/m2, the required floor area equals approximately 150m2. The area available is therefore more 
than sufficient at the maximum capacity of 25,000tpa. Beside the actual waste reception area there 
is also an area of approximately 880m² available within the building for the routing and unloading 
of trucks.  

1.1.1 Composting areas 

1.1.1.1 General Layout 
As shown on Drawing No. 3369-2418 the composting process will take place in two principal areas, 
namely: 
• The pre-composting area comprising 5 No. enclosed composting tunnels.   
• The post-composting area consisting of an aerated floor separated from the rest of the building 

using PVC industrial curtains. 
 
The composting facility will be constructed to meet a design capacity of 25,000tpa. The facility 
however has the flexibility to provide for the gradual increase in the quantities at the facility to this 
overall 25,000tpa capacity. There are two principal ways of using only a part of the design capacity 
of the facility:  
• Filling the composting tunnels with biowaste to a lower height e.g. less than 2m high. This will 

however require the aeration rates to be reduced, in order to prevent drying out of the 
composting biomass in the tunnels;  

• Using only a part of the aeration floor area, equivalent to the actual quantity to be treated 
(percentage of design capacity)  

 
As illustrated on Drawing No. 3369-2418, the main features of the composting facility will be: 
(1) Pre-composting area (Composting Tunnels) 

• 5 No. composting tunnels each with a surface area of 100m2 (20m in length by 5m in 
width). 

• The tunnels will be comprised of reinforced concrete floor, walls (5m high), and 
roof.  

• The front end of each tunnel will comprise an airtight retractable steel door.  
• A concrete aeration floor, through which air will be blown, will be installed 
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underneath each tunnel, with aeration channels embedded in the concrete floor. These 
channels will also collect any leachate and process water. 

• 1 No. air blower/ventilator will be installed at the back of each of the composting 
tunnels, to supply air to the individual aeration floors of each of the tunnels. The 
ventilators will feed the aeration floors via channels connected through the concrete 
retention wall. 

• An air collection duct will be installed over the middle of the compost in the tunnels 
to collect the process air. The collected air will be fed to the air treatment system, i.e. 
scrubber and biofilter, which will be situated at the rear of the building. 

• A water sprinkler system will be installed in each of the tunnels with the capability 
to disperse water through fine nozzles to the tunnels when required.  

(2) Post-composting area (Aeration Floor) 
• The post-composting area will be located adjacent to the composting tunnels and be 

bound by a 4m high concrete retaining wall along the length of the post-composting 
area.  

• Industrial PVC curtains will be installed along both sides of the post-composting 
area. The curtains will hang from the facility roof and will be fixed and non-
removable. The post-composting area will be subdivided along the length of the area 
using a further industrial PVC curtain, thereby creating two enclosed areas.  

• The front and back end of the post-compost area will also have industrial PVC 
curtains running from floor to ceiling. However these curtains will be movable and 
will be opened to fill the post-compost area with the pre-composted material, to turn 
the compost and to remove the mature compost. 

• A concrete aeration floor will be installed underneath the post-compost area, with 
aeration channels embedded in the concrete floor. These channels will also collect 
any leachate and process water. 

• A total of 5 No. air blowers/ventilators will be installed along the length of the post-
compost area, to supply air to the aeration floor. The ventilators will feed the aeration 
floor via channels connected through the concrete retention wall. 

• At the roof of the post-composting area air collection ducts will be installed over the 
middle of the compost piles to collect the process air. The collected air will be 
recirculated, with excess air fed to the air treatment system, i.e. scrubber and biofilter, 
which will be situated at the rear of the building. In this way an enclosed composting 
bay is created, in which the process conditions for the composting process can be 
controlled, without impacting on the working environment in the adjacent areas of the 
building or allowing uncontrolled emissions to occur. 

• A water sprinkler system will be installed over the compost bay with the capability 
to disperse water through fine nozzles to the entire compost bay when required.  

 
Feeding of fresh material to the composting tunnels and pre-composted biowaste to the compost bay 
will be carried out by an industrial front end loader such as the Volvo L90D or similar. Turning of 
material in the post composting areas will be carried out by a 360° hydraulic excavator with a grab 
attachment such as the Komatsu PW 130ES-6 or similar.  
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The loader will also be used to transport the compost to the compost refinement/storage section.  
 
After a 7-day period in a tunnel, the tunnel will be emptied using the front-end loader and deposited 
in piles up to 3m high in the aerated post-composting area, which is partitioned from the rest of the 
building by a series of industrial curtains. The compost piles will be turned and moved along the 
post-composting area by the 360° hydraulic excavator on two occasions. The material will remain 
on the aerated beds for a period of up to 4 weeks at which point the finished compost will be moved 
using the front-end loader to the compost to the compost refinement area and then the storage area 
within the building.   

1.1.1.1.1 Aerated floor system  
For the proposed facility it is proposed to install a sophisticated aerated floor system whereby 
aeration ducts are embedded in the concrete floors of the tunnels and also in the post-composting 
area. This system allows significant operational flexibility with respect to handling of material and 
input composition.  
 
Air will be supplied to the aeration floors by a series of ventilators or air blowers placed at the back 
of the tunnels and along the length of the post-composting area. All ventilators have adjustable 
capacities (up to a maximum of 15,000m3/hour), so that the airflow can be adjusted as required. For 
the post-composting area higher rates of aeration are required in the first stages of the composting 
process. The positioning of the air blowers is as illustrated in Drawing No. 3369-2421.  

1.1.1.1.2 Process description 
The fresh biowaste will be filled into the composting tunnels on a 5-day per week basis, with one 
tunnel filled each day and subsequently emptied on the same day the following week thereby 
allowing for 7days of composting in each of the tunnels.  
 
The fresh waste will have a density of on average 0.45tonnes/m3 and will be filled to a height of 
approximately 2.15m within the tunnels.  Filling and emptying of the tunnels will be carried out 
using an industrial front-end loader. At the end of the pre-composting process in the tunnels there 
will be an approximate 20% mass reduction of the input biowaste.  
 
The pre-composted biowaste will be placed in piles over the whole length and width of the aeration 
floor, to a height of approximately 2.5-3m. Due to the intensive aeration through the floor, it is not 
required to place the material in separate windrows thereby maximising the capacity per square 
metre of aeration floor. The post-composting area is divided into two separate sections partitioned 
by an industrial curtain running along the middle of the composting area.  
 
In a period of 4 weeks, the biowaste is moved from the front-end to the back-end of the post-
composting section, by turning the compost on two occasions (end of week 1 and end of week 3) 
and finally removing the compost (end of week 4). The 360° hydraulic excavator works through the 
post-composting area from the back-end to the front-end i.e. it starts by removing the mature 
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compost (at the back-end) to the compost refinement area, and subsequently moves (turns) biowaste 
along the composting section. Once it has turned the whole composting section, the area at the 
front-end will be empty and will be ready for the intake of fresh biowaste. The usage of two 
separate aerated areas allows for flexibility in the biowaste handling process i.e. the front-end of 
one of the two areas will always be available for receipt of the composting biowaste from the 
tunnels.  
 
The mechanical turning of the material loosens and homogenises the composting biowaste, while at 
the same time water can be sprinkled (if necessary) to further enhance the process.  
 
During the turning of the biowaste in the post-composting area of the facility the visibility within 
these enclosed (curtained) sections of the composting facility for the operators of the mobile plant 
will be improved by the following measures: 
• Switching off the under floor aeration at the section of the post-composting area where material 

is being turned. 
• Ensuring continuous air collection in the central air duct located above the post-composting area 

(to a maximum rate of 75m³/hr.). 
• Provision of independently climate controlled cabins and headlights to the mobile plant. 
 
At the maximum capacity of 25,000tpa, approximately 480 tonnes of biowaste will be present in the 
tunnels, with approximately 1,500 to 1,750 tonnes of material present in the post-composting area 
during any given week. Depending on operator efficiency the industrial front end loader and 360° 
hydraulic excavator will each be capable of operating at a rate of 75-100 tonnes/hr. which equates 
to between 20-30 operational hours/week. The capacity of the plant will therefore be more than 
sufficient to handle the biowaste and compost at the capacity of 25,000tpa.  
 
During the six week composting period, the mass and volume of the material will be gradually 
reduced, due to biological degradation and evaporation of moisture. In the post-composting area, 
the height of the composting mass will be kept constant over the total composting period, so that the 
area, which will be occupied by a charge of biowaste, decreases as the composting period advances. 
The dimensions of the composting section are calculated on the basis of the expected mass loss over 
time, in relation to the required biowaste throughput. 

1.1.1.1.3 Process control 
The primary process control will be executed by temperature sensors placed at different locations 
and depths in the biowaste in the tunnels and in the composting piles on the aerated floors in the 
post-composting area. The signal of the temperature sensors will be transmitted to the central 
process computer, which will be installed in the adjoining facility accommodation.  
 
Oxygen will be supplied to the composting biowaste by a system of forced aeration. The ventilators, 
which supply air to the compost tunnels and aerated floor, will all have a variable capacity. The 
volume of air supplied to the composting mass will be primarily determined by the temperature of 
the composting mass, and automatically steered from the process computer. The composting 
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process will be regulated at an optimum temperature of 55 - 65°C. 
 
The maximum capacity of the ventilators (volume per hour related to pressure drop) will be based 
on calculations of the peak air consumption of the composting process, such as to ensure that 
sufficient oxygen supply will be guaranteed at all times and anaerobic conditions will be prevented.  
 
As outlined previously 5 No. ventilators or air blowers will be installed behind the compost tunnels 
i.e. one per tunnel, thereby ensuring the maximum control of air input to the individual tunnels. 
Each of the ventilators will have an adjustable aeration rate up to a maximum of 2,500m³/hr and 
therefore the rate of aeration in each of the tunnels can be adjusted according to optimum process 
requirements, which will be controlled by the central process computer. 
 
In addition, 5 No. ventilators or air blowers will be installed at the post-composting area. The rate of 
aeration of these ventilators will be higher than for the tunnels as the surface area to be covered is 
greater. In addition the rate of aeration needs to be higher at the front end of the post-composting 
area and therefore the ventilators will be concentrated towards the front end. In addition each of the 
ventilators will have an adjustable aeration rate up to a maximum of 15,000m³/hr. and therefore the 
rate of aeration along the length of the post-composting area can be adjusted according to optimum 
process requirements, which will also be controlled by the central process computer. 
 
Additional water can be added to the compost tunnels and compost piles by the fixed sprinkling 
system located in the roof of each of the tunnels and above the post-composting areas. The rate of 
application of water to each tunnel and each section of the post-composting bay will be determined 
by a visual assessment of the composting biowaste within the tunnels and the post-composting area 
by the facility operator.  

1.1.1.2 Compost refinement/storage area 
A compost refinement step will be installed to remove impurities to the extent required by the 
relevant compost standard. This refinement step will include removal of metals by an overhead 
magnet, and sieving of the compost. The mechanical equipment used for compost refinement will 
comprise of a mobile hopper/overhead magnet/trommel system, with adjustable sieving plates in the 
trommel.  
 
The compost will be conveyed to the refinement area via the industrial front end loader.  
 
It is envisaged that the compost will be sieved over a diameter between 15 and 25mm. However, the 
adjustable sieving plates allow for the sieving of the compost over variable diameters, and thus 
various qualities can be produced as required (e.g. a finer compost for future high-grade 
applications).  
 
The underflow of the trommel, the sieved compost, will be moved using the front end loader to the 
compost storage area. The compost will be utilised on-site in the short to medium term for 
landscaping and restoration purposes. Once alternative markets are developed the compost will be 
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hauled off site using articulated trucks at a maximum rate of 100 tonnes per day, which equates to 5 
No. trucks at a payload of 20 tonnes.  
 
The overflow of the trommel will be conveyed from the trommel to oversize fraction storage bay 
and subsequently returned to the composting cycle or alternatively, if this fraction contains mainly 
non-biodegradable impurities, transported to the adjacent landfill. The metals will be collected in a 
small skip and transported for recovery to the metal industry. 

1.1.1.3 Air management 
The composting process will extract air from the composting building, generating slight under 
pressure and preventing emissions through open doors. This air will be fed via ventilators or air 
blowers through the aeration floors of the composting tunnels and the post-composting area.  
 
The tunnels will consist of reinforced concrete walls with a retractable airtight steel door at the front 
of each tunnel through which the tunnels are loaded and unloaded. Each tunnel will in effect be will 
be separate from each other and also from the rest of the building and therefore allow for the 
maximum degree of process air control.  
 
The aerated piles where the post-composting process takes place will be separated from the rest of 
the building by concrete retention walls and vertical industrial PVC curtains. These curtains can be 
opened as required, e.g. to load the composting biowaste from the tunnels or to remove compost.  
The primary purpose of the curtains will be to create separate air conditions in the post-composting 
area, with warm, humid conditions, and the operations areas outside the aerated piles.  
 
An air collection duct will be installed below the roof of each of the tunnels, which will collect air 
for transport to the air treatment system comprising of a water scrubber and biofilter.  
 
Above each of the separate post-composting areas air collection ducts will be installed for collecting 
and transporting process air at a maximum rate of 75,000m³/hr. From this duct, the warm, humid air 
will be transported to a water scrubber and subsequently recirculated through the aeration floors in 
the tunnels. Excess air will be sent to the process air treatment system including biofilter. 
 
A separate air collection duct will be installed in the biowaste reception/handling area and the 
compost refinement/storage area, as odour emissions can be high during handling of fresh biowaste 
and compost. This air collection channel leads to the scrubber treating the excess air of the post-
composting area. 
 
Two scrubbers will be installed at the rear of the building, adjacent to the biofilters. One scrubber 
will treat the process air from the compost tunnels while the second scrubber will treat the process 
air of the post-composting area plus the pre-treatment and refinement areas.  
 
The water scrubber consists of a tank in which water will be sprinkled through fine nozzles, 
creating a vapour mist. The water for the water scrubber is extracted from the underground process 
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water tank. Excess water from the scrubber will be recirculated into the leachate/wash water tank 
from where it passes through a mechanical filter into the process water tank.  
 
The primary purpose of the water scrubber will be to work as a cooler and condenser, cooling the 
collected process air from approximately 45°C to approximately 30°C and removing dust particles. 
This allows air from the post-composting area, biowaste reception/handling area and the compost 
refinement/storage area to be recirculated to the composting tunnels. The pre-treatment in the 
scrubber of excess air from these areas and air from the tunnels also optimises the condition of the 
air for biofilter treatment, which increases the efficiency of the biofilter and its lifetime.  
 
From the scrubber, the excess air will be fed through a biofilter. The biofilter comprises a large 
concrete box, in which a layer of biofilter media (e.g. granular peat, woodchips, compost etc.) will 
be placed, with a manifold and a system of air ducts on the bottom to ensure an even distribution of 
air through the biofilter.  
 
In dry and relatively warm periods, water can be sprinkled on to the biofilter to maintain the proper 
moisture content. The biofilter will be covered with a hood, which will collect the air from the top 
of the biofilter and will emit this air through an air vent.  
 
The biofilter material will have to be replaced by fresh material, in order to maintain the odour 
removal efficiency of the filter on a periodic basis of the order of 2- 7 years depending on the 
biofilter material used. On the side of the biofilter a maintenance access will be provided, through 
which a small bobcat can enter. Spoilt biofilter material will be removed and then replaced by the 
bobcat through the maintenance access.  
The exact surface of the biofilters depends on the amount of process air to be treated. Biofilters of 
the envisaged type will treat 100-150 m3 process air/m2 of biofilter/hour. The loading rate of the 
biofilter is determined as a volumetric loading rate, and not based on odour concentrations per cubic 
metre. 
The aeration floor area for the composting tunnels is 500m2, with an aeration floor area for the post-
composting area of 900m2 giving a total floor area of 1,400m2. 
 
The average aeration rate is expected to be 20m3/m2/hr. or 28,000m3/hr. With a loading of 
125m3/m2 the total biofilter surface area is calculated at 225m2. 

1.1.1.4 Water management 
The underground water tanks will be constructed adjacent to the biofilters and will be comprised of 
two compartments: a leachate/wash water tank and a process water tank separated by a mechanical 
filter.  
 
Leachate and condensate from the tunnels, composting bays, together with any run-off from 
hardstand areas (e.g. through cleansing) will be collected in the leachate/wash water tank. From 
there, it will be pumped through a mechanical filter, retaining particles in the water, to the process 
water tank. 
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The water from the process water tank will be used for several purposes: 

• To moisten the composting biomass in the tunnels and post-composting area, as required. A 
sprinkling system will be installed within the compost tunnels and above the post-compost 
area. 

• As process water in the water scrubber, to condition process air prior to bio filtration. 
• To moisten the biofilters, if required. 
• For cleansing of hardstand areas within the composting building. 

 
Although the composting facility will generally be a closed loop system in terms of water usage, 
there may be limited times whereby the biowaste over a period of time has an elevated moisture 
content resulting in a continuous surplus of leachate/wash water emanating from the process. As a 
contingency measure, an access chamber and collection sump will therefore be provided in each of 
the leachate/wash water tanks, which will facilitate the pumping of the leachate/wash water tanks to 
the leachate holding tanks which serve the adjacent landfill. The collected effluent will then be 
safely tankered off-site along with the leachate from the landfill by a licensed specialist contractor 
to an approved wastewater treatment facility. This arrangement is provided as a contingency 
measure only, as in general these types of composting facilities are net water users.  
 
In periods of the year when the incoming biowaste will be relatively dry, e.g. in summer, additional 
water may be required for cleaning purposes, as the process water will not be sufficient for this 
purpose. Annually, the composting facility is expected to have a net water intake of not more than 
1,000 m3. A contingency water supply of 5m³ per day maximum will therefore be provided at the 
facility.   
 

1.1.1.5 Facility accommodation 
Facility accommodation will be provided in the main site administration building as illustrated on 
Drawing No. 3369-2422. The canteen, toilet/shower/changing facilities within the site 
administration building will also be utilised by the site operatives working in the composting 
facility. The central composting process computer will also be located in the Assistant Facility 
Managers Office in the administration building. The admin building also includes a storage area for 
sampling equipment and spare parts of small equipment (e.g. for ventilators, temperature sensors). 
A control room housing PLC-equipment will be provided in the compost building. 
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APPENDIX 3.7.1 
Leachate Arrangements with  

Kildare County Council
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APPENDIX 3.8.1 
EPA Circular Letter
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APPENDIX 3.8.2 
Predicted Gas Outputs
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APPENDIX 4.1.3 
Meteorological data for  

Dispersion modelling exercise 
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Meteorological data examined and used in the Dispersion modelling exercise 

 
Schematic illustrating windrose for meteorological data used for atmospheric 
dispersion modelling (Dub 03 to Dub 06). 
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Cumulative wind speed and direction for meteorological data used for atmospheric 
dispersion modelling (Dub 03 to Dub 06). 
 

Cumulative Wind Speed Categories 
Relative 
Direction 

> 1.54 >3.09 >5.14 >8.23 > 10.80 < 10.80 Total 

0.0 0.62 0.44 0.95 0.49 0.07 0.00 2.58 
22.5 0.13 0.43 1.04 0.54 0.19 0.00 2.34 
45.0 0.10 0.28 1.25 0.80 0.24 0.01 2.68 
67.5 0.07 0.21 1.39 0.86 0.38 0.01 2.92 
90.0 0.13 0.41 2.13 0.84 0.22 0.03 3.76 
112.5 0.16 0.68 2.61 0.78 0.15 0.04 4.41 
135.0 0.19 0.75 4.06 2.69 0.65 0.12 8.47 
157.5 0.20 0.78 2.51 1.61 0.52 0.10 5.72 
180.0 0.18 0.45 1.28 0.76 0.35 0.05 3.07 
202.5 0.17 0.39 2.25 2.17 1.10 0.24 6.32 
225.0 0.16 0.56 4.19 4.45 2.33 0.59 12.28 
247.5 0.16 0.58 4.63 5.20 2.86 0.90 14.33 
270.0 0.18 0.61 5.06 4.55 2.32 0.65 13.37 
292.5 0.15 0.64 4.40 2.55 0.86 0.15 8.75 
315.0 0.23 0.50 2.87 1.38 0.31 0.04 5.32 
337.5 0.19 0.32 1.57 0.84 0.17 0.05 3.13 
Total 3.02 8.03 42.17 30.52 12.73 2.97 99.45 
Calms - - - - - - 0.52 
Missing - - - - - - 0.03 
Total - - - - - - 100 
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