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[bookmark: _Toc499638594]1.0 Introduction 
The subject of this study Ilston River is located around Ilston Valley -Gower, West Glamorgan in South Wales. The source of this river is a boggy marshland and is situated near Swansea Airport. It then flows through Ilston Town; down to Parkmill Village to finally reach the sea via Three Cliffs Bay estuary. In geomorphological terms this valley represents a typical example of shape formed during a regressive phase of glaciation of which are commonly cut through with occurring numerous so called ‘’misfit streams’’ which this river greatly represents. These rivers are said to be too minor and weak to be responsible for erosion of the valley in which they run. Geologically this land is formed mainly with Carboniferous Limestone, which in reaction with water dissolves creating extensive underground course. It also creates multiple underground caverns and sinkholes allowing the ‘’karstic’’ terrain to collapse. (The Geological Society 2012).                                                                                                                                                                    The main purpose of this study was to assess the changing characteristics of this river, collecting and analysing a variety of data and to observe ecological characteristics that change in correlation with shifting physical properties of the river. In this case there were 10 research sites ordered in downstream direction of the river introduced to 3 groups of students. Each of the sites were divided into 5 cross-sectional points aimed again in the same direction of the flow. To put this exercise in to chronological content and to be able to link our data with corresponding onsite events, 8 hypotheses where introduced as follow:
1.The river becomes wider and deeper downstream                                                                                      2.The cross sectional area of the river increases downstream                                                                             3.The river velocity increases on the outside of a meander                                                                                       4.The highest velocity is to be found in the centre of the river                                                                        5. The river velocity decreases downstream                                                                                                       6.The size of the bed load gets smaller downstream                                                                                                 7.The shape of the bed load becomes more rounded downstream                                                                       8.The discharge of water in the river increases downstream 
      


[image: C:\Users\MATEUSZ\AppData\Local\Microsoft\Windows\INetCache\Content.Word\google map area.jpg]
Figure 1 Ilston River, Location area, Source at: 51606872, -4.076179 (Google Maps)

Locations of Research Sites (1-10) [image: ]

Figure 2 Research Sites Placement along the Ilston River (Ch. House)      
                                                                                                                                          
[bookmark: _Toc499638595]2.0 Materials and Methods
[bookmark: _Toc499638596]2.1Materials

· Data sheets
· 25m tape measure
· Metre Rule
· Clipboard
· Stop watch
· 2 surveying poles
· Current flow meter
· Waders
· Powers Scale of roundness chart
[bookmark: _Toc499638597]2.2 Methods
[bookmark: _Toc499638598]Hypothesis 1 & 2
The river was measured at 5 cross-sectional points on each chosen research site. A tape measure was firmly attached and spread across the channel width and kept taut. The river’s width was recorded (m). Then the same tape acted as pre-set reference line to measure the depth (cm) using metre rule kept vertical against this reference line and recorded from the left bank facing downstream in perpendiculars at (50cm) intervals.

[image: ]
Figure 3 Diagram of Cross-section- (CH. HOUSE)



[image: C:\Users\MATEUSZ\AppData\Local\Microsoft\Windows\INetCache\Content.Word\IMG_20171024_131223037.jpg]Figure 4 Participants setting up for measuring the width of the river (M.Morga)


Using the above results average depth was calculated by adding all recorded depths together and dividing their sum by number of perpendiculars set for each cross-section. The final equation would be to multiply the width of each cross-section by its average depth calculated above. The obtained result would give entire Cross-Sectional Area for each point (in m²) with each cross-section plotted on graph paper.
[bookmark: _Toc499638599] Hypothesis 3, 4 &5 
 The electronic current flow meter was introduced. As stated in the brief all groups had to answer the Hypothesis 4, but only the groups with meander on their site would additionally investigate Hypothesis 3. Then 5 meter readings were taken in points (1-5) for each of 10 research sites in sequence shown on the diagram below and recorded (m/s). The basic manuals were demonstrated on site by a tutor. The shaft with a rotating sensor was immersed below the water surface at 15 cm depth (points 1,2,5), at 25cm depth (p.3) and at 50 cm depth (p.5) and kept still until the reading appeared on the attached electronic display.	 

[image: ]
[bookmark: _Toc499590918]Figure 1 Diagram- Current flow meter positioning (CH. House)
                                                                            
[image: C:\Users\MATEUSZ\AppData\Local\Microsoft\Windows\INetCache\Content.Word\IMG_20171024_122520725.jpg]
[bookmark: _Toc499590919]Figure 2 Current Flow Meter- Device Manuals by S. Garate (M. Morga)

Additionally, to answer Hypothesis 5 a basic velocity test was carried out. A 10m long, straight section of river was measured and marked using with surveying poles. A person wearing waders dropped a plastic bottle in the middle of the river at point of surveying pole 1 (upstream), making sure the bottle did not get stuck on route. The time the object took to travel downstream to reach the surveying pole 2 was measured with a stopwatch and recorded 3 times for each research site. By dividing the 10m distance by the time it took the bottle to travel, the Average Velocity was calculated (m/s). By multiplying Average Velocity by (0.85), the result was converted to Stream Velocity.
[bookmark: _Toc499638600]Hypothesis 6&7
A five random sediment samples were collected for each of the 10 researched sites. For each sample the long axis measurement was measured with a plastic ruler and recorded (cm). Next, using the Powers diagram (Fig.3) the roundness was assessed [image: ]
[bookmark: _Toc499590920]Figure 3 Sediment Classification- Modified after Powers, M.C., 1953, Journal of Sedimentary Petrology, v.23, p.118

[bookmark: _Toc499638601]Hypothesis 8
Discharge was calculated for each research site (1-10). The following mathematic formula was applied:
Discharge = [Velocity] * [Cross-Sectional Area] (m3/sec.)
Additionally, all results were presented in statistical figures presented with a Correlation Coefficient Spearman’s Rank to help highlighting the significance of findings. This ranking has its scope ranging from: [-1](strong negative correlation) to [1 ] (strong positive correlation).

[bookmark: _Toc499638602]3.0 Results and Analysis for hypothesis 1-8
Majority of data used in Results Section is the primary data gathered by participants in the process of this research experiment. Due to some data being impossible to collect, secondary data was adopted from previous years study and highlighted in red colour. Inasmuch entire research was carried out with 3 different teams collecting data for different sites a huge inaccuracy is present across all the results.
[bookmark: _Hlk499489604][bookmark: _Toc499638603]3.1 Results and Analysis: Hypothesis 1,2,3 

Site 1.  River source near Swansea Airport: Lon. -4.088170 Lat. 51.600700
Site 2. Lon. -4.086050 Lat. 51.597400
Site 3. Ilston Town (Meander): Lon. -4.083290 Lat. 51.593200

[image: ]
[bookmark: _Toc499590921]Figure 4  Site: 1,2, 3 Cross-sectional diagrams 

The Cross-section 3 (Fig.5) was measured from the right to left bank looking downstream unlike the rest of the Cross-sections due a lack of time and the research procedures being rushed up. It is a simple example of Meander where the channel is getting significantly deeper on the outer side of the bend and the river bank is much steeper on its eroding side. A velocity meter was used to study 5 different points of this Meander. Figure5 below shows the results for 5 mentioned points: 1-(0,74m/s) ,2- (0,19m/s), 3-(0,16m/s), 4-(0,1m/s), 5-(0,17m/s).

[image: ]
[bookmark: _Toc499590922]Figure 5 Meander Cross-section, Site3- Velocity measured in 5 points of the channel

It is clearly visible that at outer point1 a measured velocity is significantly higher (0.74m/s) than in the middle of this bend at points 2,3,4 (average velocity 0.15m/s) and on the inner side at point5 (0.17m/s). Also, a characteristic shape of river bed is observed. It unambiguously indicates that the major sediment deposition occurs on the inner side of this bend being much shallower and slower side. It can be strongly concluded that Hypothesis 3 is fully supported with the gathered evidence in this investigation.

Site 4. Courthouse Farm – Canisland Wood: Lon. -4.080410 Lat. 51.591800
[image: ]
[bookmark: _Toc499590923]Figure6 Site:4 Cross-sectional diagram


Site 5. Carey’s Wood Lon -4.081550 Lat 51.589900[image: ]
[bookmark: _Toc499590924]Figure 7 Site:5 Cross-sectional diagram





Site 6. Kilvrough Wood: Lon -4.087280 Lat 51.586700
Site 7. Parkmill Village- Pub: Lon -4.089670 Lat 51.582600
[image: ]
[bookmark: _Toc499590925]Figure 8 Sites: 6,7 Cross-sectional diagrams




Site 8. Parkmill- (Pennard Pill) Confluence: Lat. -4.101350 Lon.51.581000
[image: ]
Figure 11 Site:8 Cross-sectional diagram

Site 9. Northhill Wood: Lon. -4.102770 Lat. 51.577100
[image: ]
[bookmark: _Toc499590926]Figure 9 Site:9 Cross-sectional diagram
Site 10. Pennard Burrows (Pennard Pill River): Lon. -4.109350 Lat. 51.573700

[image: ]
[bookmark: _Toc499590927]Figure 10 Site: 10 Cross-sectional Diagram

Table1 and Figure11 below represent the collation of average width and depth in relation to increasing distance downstream (Site1-10) of River Clyne. Site1 is the closest point to the source.
[bookmark: _Toc499590980]Table 1 Average Depth, Width & Cross-sections for Sites1-10
[image: ]
[image: ]
[bookmark: _Toc499590928]Figure 11 Diagram of all 10 Sites: Cross-sectional Trend
The analysis of the cross-sectional diagram above clearly shows a gradual increase in both width and depth of this river (excluding anomaly at site 6). This is a clear, positive correlation in relation to distance increasing downstream. To support this thesis the Correlation Coefficient value was calculated and the Spearman’s Rank, presented below (Table2).
[bookmark: _Toc499590981]Table 2  Correlation Coefficient results (Spearman's Rank) for Width and Depth in relation to Distance Downstream
[image: ][image: ]
It appears that Hypothesis1 is easily proven with the score of 0.83 representing strong positive correlation regarding the rivers width as well as the 0.48 score referring to the depth being notably weaker yet still showing positive trend.
Regarding the Hypothesis 2 the average cross-sectional area has also been calculated. The gathered data are presented in the chart below (Figure 12).

[image: ]
[bookmark: _Toc499590929]Figure 12 Cross-sectional Area -Sections1-10
Considering that Site1 has the smallest and Site10 has the biggest cross-sectional area it can be stated, that the trend observed here is a positive trend and apart of anomalies on Site 4, 6 & 9 the correlation with a distance downstream is visible. In order to present this data in statistical context Spearman’s Ranking has also been used (Table 3). The value of 0.6 fully supports a moderate positive correlation in this case.

[bookmark: _Toc499590982]Table 3 Average Cross-sectional Area in relation to Distance downstream Sites1-10
[image: ]

[bookmark: _Toc499638604]3.2 Results and Analysis: Hypothesis 4,5

To answer Hypothesis 4 & 5 all the data from the ‘bottle speed test’ were gathered along the stretch of the Ilston River at each of 10 research stations. The results obtained aren’t very consistent due to the nature of the ‘bottle speed’ test itself. It is rather unreliable method considering, the bottle may get stuck on different impediments and may get shifted by wind blowing in different directions. Due to the current flow meter device not reading the flow speed correctly, this was the only way to obtain wanted results.

[bookmark: _Toc499590983]Table 4 Calculated Average Surface and Stream Velocity for Sites 1-10
[image: ]

[image: ]
[bookmark: _Toc499590930]        Figure 13 Average Stream Velocity Sites1-10 Downstream 

The trend observed in this case is looking strongly positive meaning that the average velocity is constantly increasing and the highest one is found at the mouth of the Illston River unequivocally disproving the Hypothesis 4. Like in previous experiments there is an anomaly with the average stream velocity dropping dramatically on Site3 and slightly on Site6. The Correlation Coefficient Spearman’s Ranking value equals to 0.9 (Table 5) below. This supports very strong positive correlation for this result meaning that the Hypothesis 5 should be completely disproved. 

[bookmark: _Toc499590984]Table 5 Average Velocity Coefficient Correlation Spearman’s Ranking
[image: ]
[bookmark: _Hlk499490906]	
[bookmark: _Toc499638605]3.3 Results and Analysis: Hypothesis 6,7

Hypothesis 6&7 The samples collected by participants along the course of the river may not be of high value as with the limited time and access students were only collecting the stones closest to the edge of the river-the ones easiest accessible. 

[bookmark: _Toc499590985]Table 6 Bedload Size and Angularity Downstream Sites1-10
[image: ]

Although the average size of the bedload found along the course of Illston River is getting eventually smaller, in fact the unexpected trend observed within first 7 Sites, is that the average size of stones was significantly increasing (Figure14) below.

[image: ]
[bookmark: _Toc499590931]              Figure 14 Average size of Bed Load, Sites1-10

The Correlation Coefficient Rank score of (-0.321) clearly consolidates the overall impression, that this correlation although is a negative one, is rather very weak due to the anomalies occurring mainly along the middle section of this river. In some ways this is confirming the Hypothesis 6 to be true, but a very weak statement.  

[bookmark: _Toc499590986]                            Table 7 Coefficient Correlation Spearman's Ranking -Average Bed Load Size
[image: ]
In relation to question asked in Hypothesis 7 a sampled bed load is clearly becoming more rounded in relation to increasing distance from the source of this river. The overall trend is well presented in the Chart below (Figure15).
  
[image: ]
[bookmark: _Toc499590932]              Figure 15 Bed Load Roundness-Powers Scale
As expected from the concluded results due to anomalies occurring at Sites 4 and 6 this positive correlation is rather moderate scoring 0.6 (Table8) in Spearman’s Rank. Nevertheless the Hypothesis 7 can not be rejected and has to be fully accepted.

	[image: ]
[bookmark: _Toc499590987]Table 8 Coefficient Correlation Rank Results for Bed Load Angularity

[bookmark: _Toc499638606]3.4 Results and Analysis: Hypothesis 8
The Average Site Discharge was calculated and presented in a chart below (Fig.16).

[image: ]
[bookmark: _Toc499590933]Figure 16 Average Discharge Cross-sections 1-10 Downstream

[bookmark: _Toc499590988]Table 9 Correlation Coefficient Rank calculated for the Average Discharge on Sites1-10
[image: ]
The observed tendency is rather strong- positive, but like before there are some exemptions diverging from the overall pattern (Sites 4, 6 and 9). The Correlation Coefficient Rank value of 0.8 (Table9) is adding up weight to support the statement, that the correlation between the size of the discharge and increasing distance downstream is significant and Hypothesis 8 is to be proved correct.

[bookmark: _Toc499638607]4.0 Discussion 
Considering the time of the year (late September-Autumn) and the fact that this is mainly a rainy season in Wales, this river so called ‘miss fit ‘stream must not be underestimated. Its source is placed around the Swansea Airport (90m above sea level) (Getthedatha.com 2017), which presents a vastly deforested, tarmacked area. This surely has an impact on the drainage (Aef.org.uk 2017) and can cause the river to overfill in a short time. The nearest Village(Ilston) is situated at much lower altitude (30m above the sea level) thus the downstream slope angle is found to be steep between Site 2 and 3 (Fig.17). Hence the average stream velocity increase (Fig.13). Site3 is located within the upper part of Ilston Village and here the natural river flow begins to be interfered by manmade structures in attempt to harness and minimise rivers ability to flood the adjacent village. On Site 3 the example of manmade structure built was found. It meant to reduce the rivers flow and minimise flooding within the village (Fig.18).
[image: ][image: ]
[bookmark: _Toc499590934]Figure 17 build Steep Slope Angle photographed between Station 2and 3 (M. Morga)
[bookmark: _Toc499590935]Figure 18 Manmade build in restriction of river flow (M. Morga)
This structure has obvious impact on Stream Flow which is dropping significantly here, the channel is getting a lot wider and deeper resulting in the cross-sectional area to be notably larger (Fig.12). Following downstream the river enters a dense, wooded section (Sites4,5,6) where manmade structures aren’t often encountered (apart of Site6 concreted reinforced right bank) and the river isn’t being much regulated there. Considering the Flood Maps for this overgrown, uninhabited section (Naturalresources.wales2017) this is a regularly flooded area. It can be stated that this is purposely allowed to relive and alleviate the build-up masses of water agglomerated in section above to this point. 
[image: ]
[bookmark: _Toc499590936]Figure 19 Flooding occurring along Sites 4-6, Ilston River (NRW 2017)
It can also be assumed that river begins eroding the banks heavily in this sector hence the sediment size would increase and get more angular again (Fig.14,15). In regard of lower section downstream (Sites 7,8) the river is going back to its previously regulated form (concreted reinforced banks etc.). It has an impact on the erosion, quality of sediment transported and the rivers velocity reasoning for the numerous anomalies occurring along these sections. Around Site 9 where the river enters more sandy terrain due to the earlier confluence with Pennard Pill River the average velocity and the discharge increase can be explained. Also the drop in size of the carried bed load can be demystified.
[bookmark: _Toc499638608]5.0Conclusion
To sum up all the findings although the River Clyne is a ‘Misfit Stream’ and its natural flow and eroding processes are greatly interfered with anthropogenic activity, it is still comparable to the Bradshaw Model of changing characteristics of the river (Coolgeography.co.uk2017)

[image: http://www.coolgeography.co.uk/A-level/AQA/Year%2012/Applied%20Geography/Bradshaw_Model.JPG]
[bookmark: _Toc499590937]Figure 20 Bradshaw Model Of River Characteristics Downstream
All the findings clearly point out, that the overall (discharge, channel width, channel depth, average velocity) are in did increasing downstream and that the size of bed load particles is eventually getting smaller and more rounded. It must be mentioned, that similar investigation should be implemented more often in particular Spring-Summer time, when the weather is significantly drier. The river characteristics could change then drastically and the data collected would be presumably different. 
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[bookmark: _Toc499638610]7.0 Appendices

Risk Assessment Table
[bookmark: _GoBack][image: ]


Average results calculated for all 10 research sites
[image: ]

Raw data obtained from all research groups
	Section
	Points Cs.
	Width of bank (m)
	Dist. fr. the bank (cm) 
	W.depth (cm)
	 bottle attempts
	Bottle Speed (Sec)
	Dist.bottle Traveled (m)
	current tested times.
	Dist. under the water (cm)
	Current Speed (M/sec)
	Amount of rocks
	Long Axis o(cm)
	roudnes

	
	
	
	
	
	1
	11.6
	3
	n/a
	n/a
	n/a
	1
	9
	angular

	1st
	1
	2
	25
	7
	2
	5
	
	
	
	
	2
	8
	sub.ang

	
	
	
	50
	10
	3
	6.23
	
	
	
	
	3
	6
	sub.ang

	
	
	
	75
	17
	4
	10.53
	
	
	
	
	4
	5
	sub.ang

	
	
	
	100
	17
	5
	10.15
	
	
	
	
	5
	9
	sub.ang

	
	
	
	125
	19
	
	8.702
	
	
	
	
	
	
	

	
	
	
	150
	14
	
	
	
	
	
	
	
	
	

	
	 
	 
	175
	12
	
	
	
	
	
	
	
	
	

	
	2
	2
	25
	7
	
	
	
	
	
	
	
	
	

	
	
	
	50
	10
	
	
	
	
	
	
	
	
	

	
	
	
	75
	19
	
	
	
	
	
	
	
	
	

	
	
	
	100
	15
	
	
	
	
	
	
	
	
	

	
	
	
	125
	16
	
	
	
	
	
	
	
	
	

	
	
	
	150
	20
	
	
	
	
	
	
	
	
	

	
	 
	 
	175
	11
	
	
	
	
	
	
	
	
	

	
	3
	2.4
	25
	8
	
	
	
	
	
	
	
	
	

	
	
	
	50
	13
	
	
	
	
	
	
	
	
	

	
	
	
	75
	12
	
	
	
	
	
	
	
	
	

	
	
	
	100
	12
	
	
	
	
	
	
	
	
	

	
	
	
	125
	19
	
	
	
	
	
	
	
	
	

	
	
	
	150
	11
	
	
	
	
	
	
	
	
	

	
	 
	 
	175
	4
	
	
	
	
	
	
	
	
	

	
	4
	2.7
	25
	5
	
	
	
	
	
	
	
	
	

	
	
	
	50
	13
	
	
	
	
	
	
	
	
	

	
	
	
	75
	18
	
	
	
	
	
	
	
	
	

	
	
	
	100
	16
	
	
	
	
	
	
	
	
	

	
	
	
	125
	15
	
	
	
	
	
	
	
	
	

	
	
	
	150
	14
	
	
	
	
	
	
	
	
	

	
	 
	 
	175
	13
	
	
	
	
	
	
	
	
	

	
	5
	2.7
	25
	15
	
	
	
	
	
	
	
	
	

	
	
	
	50
	19
	
	
	
	
	
	
	
	
	

	
	
	
	75
	14
	
	
	
	
	
	
	
	
	

	
	
	
	100
	15
	
	
	
	
	
	
	
	
	

	
	
	
	125
	11
	
	
	
	
	
	
	
	
	

	
	
	
	150
	14
	
	
	
	
	
	
	
	
	

	 
	 
	 
	175
	10
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2nd
	1
	3.6
	50
	10
	1
	10.22
	10
	n/a
	N/a
	N/A
	1
	9
	Sub rounded

	
	
	
	100
	8
	2
	9.27
	
	
	
	
	2
	9.5
	Sub angular 

	
	
	
	150
	6
	3
	10.32
	
	
	
	
	3
	13
	Very angular

	
	
	
	200
	11
	
	9.936666667
	
	
	
	
	4
	8
	Angular 

	
	
	
	250
	13
	
	
	
	
	
	
	5
	14
	Rounded

	
	
	
	300
	6
	
	
	
	
	
	
	
	
	

	
	 
	 
	350
	1
	
	
	
	
	
	
	
	
	

	
	2
	4.5
	50
	13
	
	
	
	
	
	
	
	
	

	
	
	
	100
	10
	
	
	
	
	
	
	
	
	

	
	
	
	150
	7
	
	
	
	
	
	
	
	
	

	
	
	
	200
	17
	
	
	
	
	
	
	
	
	

	
	
	
	250
	14
	
	
	
	
	
	
	
	
	

	
	
	
	300
	14
	
	
	
	
	
	
	
	
	

	
	
	
	350
	6
	
	
	
	
	
	
	
	
	

	
	
	
	400
	3
	
	
	
	
	
	
	
	
	

	
	 
	 
	450
	4
	
	
	
	
	
	
	
	
	

	
	3
	3.8
	50
	8
	
	
	
	
	
	
	
	
	

	
	
	
	100
	10
	
	
	
	
	
	
	
	
	

	
	
	
	150
	5
	
	
	
	
	
	
	
	
	

	
	
	
	200
	10
	
	
	
	
	
	
	
	
	

	
	
	
	250
	15
	
	
	
	
	
	
	
	
	

	
	
	
	300
	17
	
	
	
	
	
	
	
	
	

	
	 
	 
	350
	2
	
	
	
	
	
	
	
	
	

	
	4
	5.9
	50
	7
	
	
	
	
	
	
	
	
	

	
	
	
	100
	5
	
	
	
	
	
	
	
	
	

	
	
	
	150
	7
	
	
	
	
	
	
	
	
	

	
	
	
	200
	8
	
	
	
	
	
	
	
	
	

	
	
	
	250
	12
	
	
	
	
	
	
	
	
	

	
	
	
	300
	13
	
	
	
	
	
	
	
	
	

	
	
	
	350
	12
	
	
	
	
	
	
	
	
	

	
	
	
	400
	7
	
	
	
	
	
	
	
	
	

	
	
	
	450
	5
	
	
	
	
	
	
	
	
	

	
	
	
	500
	5
	
	
	
	
	
	
	
	
	

	
	 
	 
	550
	6
	
	
	
	
	
	
	
	
	

	
	5
	3.45
	50
	6
	
	
	
	
	
	
	
	
	

	
	
	
	100
	8
	
	
	
	
	
	
	
	
	

	
	
	
	150
	9
	
	
	
	
	
	
	
	
	

	
	
	
	200
	15
	
	
	
	
	
	
	
	
	

	
	
	
	250
	17
	
	
	
	
	
	
	
	
	

	 
	 
	 
	300
	14
	 
	 
	 
	 
	 
	 
	 
	 
	 

	3rd
	1
	5.2
	50
	68
	1
	23.04
	10
	1
	15
	0.74
	1
	13
	Rounded

	
	
	
	100
	49
	2
	19.5
	
	2
	15
	0.19
	2
	12
	Sub rounded

	
	
	
	150
	45
	3
	22.2
	
	3
	20
	0.16
	3
	6
	Angular 

	
	
	
	200
	42
	
	21.58
	
	4
	40
	0.1
	4
	8
	Sub rounded

	
	
	
	250
	38
	
	
	
	5
	15
	0.17
	5
	18
	Angular 

	
	
	
	300
	38
	
	
	
	
	
	
	
	
	

	
	
	
	350
	34
	
	
	
	
	
	
	
	
	

	
	
	
	400
	30
	
	
	
	
	
	
	
	
	

	
	
	
	450
	34
	
	
	
	
	
	
	
	
	

	
	 
	 
	500
	26
	
	
	
	
	
	
	
	
	

	
	2
	4.8
	50
	94
	
	
	
	
	
	
	
	
	

	
	
	
	100
	92
	
	
	
	
	
	
	
	
	

	
	
	
	150
	88
	
	
	
	
	
	
	
	
	

	
	
	
	200
	84
	
	
	
	
	
	
	
	
	

	
	
	
	250
	72
	
	
	
	
	
	
	
	
	

	
	
	
	300
	57
	
	
	
	
	
	
	
	
	

	
	
	
	350
	43
	
	
	
	
	
	
	
	
	

	
	
	
	400
	31
	
	
	
	
	
	
	
	
	

	
	 
	 
	450
	19
	
	
	
	
	
	
	
	
	

	
	3
	5.5
	50
	72
	
	
	
	
	
	
	
	
	

	
	
	
	100
	78
	
	
	
	
	
	
	
	
	

	
	
	
	150
	79
	
	
	
	
	
	
	
	
	

	
	
	
	200
	75
	
	
	
	
	
	
	
	
	

	
	
	
	250
	64
	
	
	
	
	
	
	
	
	

	
	
	
	300
	55
	
	
	
	
	
	
	
	
	

	
	
	
	350
	42
	
	
	
	
	
	
	
	
	

	
	
	
	400
	34
	
	
	
	
	
	
	
	
	

	
	
	
	450
	32
	
	
	
	
	
	
	
	
	

	
	
	
	500
	16
	
	
	
	
	
	
	
	
	

	
	 
	 
	550
	12
	
	
	
	
	
	
	
	
	

	
	4
	6.2
	50
	59
	
	
	
	
	
	
	
	
	

	
	
	
	100
	64
	
	
	
	
	
	
	
	
	

	
	
	
	150
	71
	
	
	
	
	
	
	
	
	

	
	
	
	200
	73
	
	
	
	
	
	
	
	
	

	
	
	
	250
	70
	
	
	
	
	
	
	
	
	

	
	
	
	300
	62
	
	
	
	
	
	
	
	
	

	
	
	
	350
	65
	
	
	
	
	
	
	
	
	

	
	
	
	400
	32
	
	
	
	
	
	
	
	
	

	
	
	
	450
	24
	
	
	
	
	
	
	
	
	

	
	
	
	500
	16
	
	
	
	
	
	
	
	
	

	
	
	
	550
	15
	
	
	
	
	
	
	
	
	

	 
	 
	 
	600
	7
	 
	 
	 
	 
	 
	 
	 
	 
	 

	4th 
	1
	6
	0
	12.5
	1
	5.12
	5
	N/A
	N/A
	N/A
	1
	13
	Rounded

	
	
	
	50
	29
	2
	5.02
	
	
	
	
	2
	9
	Sub rounded

	
	
	
	100
	22
	3
	5.69
	
	
	
	
	3
	15
	Sub angular 

	
	
	
	150
	23
	4
	5.2
	
	
	
	
	4
	13.5
	Sub rounded

	
	
	
	200
	23.5
	5
	5.49
	
	
	
	
	5
	16
	Sub angular 

	
	
	
	250
	23.5
	
	5.304
	
	
	
	
	
	
	

	
	
	
	300
	25.5
	
	
	
	
	
	
	
	
	

	
	
	
	350
	27
	
	
	
	
	
	
	
	
	

	
	
	
	400
	23
	
	
	
	
	
	
	
	
	

	
	
	
	450
	9
	
	
	
	
	
	
	
	
	

	
	
	
	500
	5.5
	
	
	
	
	
	
	
	
	

	
	
	
	550
	1.5
	
	
	
	
	
	
	
	
	

	 
	 
	 
	600
	0
	 
	 
	 
	 
	 
	 
	 
	 
	 

	5th 
	1
	6.1
	25
	31
	1
	9.11
	10
	N/A
	N/A
	N/A
	1
	14
	very.ang

	
	
	
	50
	29
	2
	9.47
	
	
	
	
	2
	16
	angular

	
	
	
	75
	34
	3
	9.12
	
	
	
	
	3
	11
	sub.ang

	
	
	
	100
	35
	4
	7.93
	
	
	
	
	4
	21
	sub.ang

	
	
	
	125
	33
	5
	10.86
	
	
	
	
	5
	11
	sub.ang

	
	
	
	150
	32
	
	9.298
	
	
	
	
	
	
	

	
	
	
	175
	30
	
	
	
	
	
	
	
	
	

	
	
	
	200
	38
	
	
	
	
	
	
	
	
	

	
	
	
	225
	34
	
	
	
	
	
	
	
	
	

	
	
	
	250
	32
	
	
	
	
	
	
	
	
	

	
	
	
	275
	30
	
	
	
	
	
	
	
	
	

	
	
	
	300
	28
	
	
	
	
	
	
	
	
	

	
	
	
	325
	27
	
	
	
	
	
	
	
	
	

	
	
	
	350
	32
	
	
	
	
	
	
	
	
	

	
	
	
	375
	28
	
	
	
	
	
	
	
	
	

	
	
	
	400
	29
	
	
	
	
	
	
	
	
	

	
	
	
	425
	28
	
	
	
	
	
	
	
	
	

	
	
	
	450
	19
	
	
	
	
	
	
	
	
	

	
	
	
	475
	26
	
	
	
	
	
	
	
	
	

	
	
	
	500
	29
	
	
	
	
	
	
	
	
	

	
	
	
	525
	26
	
	
	
	
	
	
	
	
	

	
	
	
	550
	17
	
	
	
	
	
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	6th 
	1
	3.15
	0.25
	0.28
	1
	10
	10
	n/a
	n/a
	n/a
	1
	6
	sub.amg

	
	
	
	0.5
	0.42
	2
	9.3
	
	
	
	
	2
	12
	sub.ang

	
	
	
	0.75
	0.41
	3
	11.4
	
	
	
	
	3
	11
	sub.round

	
	
	
	1
	0.39
	4
	9.8
	
	
	
	
	4
	13
	sub.round

	
	
	
	1.25
	0.35
	5
	8.7
	
	
	
	
	5
	9
	round.

	
	
	
	1.5
	0.34
	
	9.84
	
	
	
	
	
	51
	

	
	
	
	1.75
	0.28
	
	
	
	
	
	
	
	17
	

	
	
	
	2
	0.33
	
	
	
	
	
	
	
	
	

	
	
	
	2.25
	0.17
	
	
	
	
	
	
	
	
	

	
	
	
	2.5
	0.15
	
	
	
	
	
	
	
	
	

	
	
	
	2.75
	0.09
	
	
	
	
	
	
	
	
	

	 
	 
	 
	3
	0.02
	
	
	
	
	
	
	
	
	

	
	2
	4.2
	0.25
	0.41
	
	
	
	
	
	
	
	
	

	
	
	
	0.5
	0.4
	
	
	
	
	
	
	
	
	

	
	
	
	0.75
	0.41
	
	
	
	
	
	
	
	
	

	
	
	
	1
	0.4
	
	
	
	
	
	
	
	
	

	
	
	
	1.25
	0.29
	
	
	
	
	
	
	
	
	

	
	
	
	1.5
	0.34
	
	
	
	
	
	
	
	
	

	
	
	
	1.75
	0.33
	
	
	
	
	
	
	
	
	

	
	
	
	2
	0.35
	
	
	
	
	
	
	
	
	

	
	
	
	2.25
	0.31
	
	
	
	
	
	
	
	
	

	
	
	
	2.5
	0.23
	
	
	
	
	
	
	
	
	

	
	
	
	2.75
	0.2
	
	
	
	
	
	
	
	
	

	
	
	
	3
	0.17
	
	
	
	
	
	
	
	
	

	
	
	
	3.25
	14
	
	
	
	
	
	
	
	
	

	
	
	
	3.5
	0.11
	
	
	
	
	
	
	
	
	

	
	
	
	3.75
	0.07
	
	
	
	
	
	
	
	
	

	 
	 
	 
	4
	0.07
	
	
	
	
	
	
	
	
	

	
	3
	4
	0.25
	0.22
	
	
	
	
	
	
	
	
	

	
	
	
	0.5
	0.27
	
	
	
	
	
	
	
	
	

	
	
	
	0.75
	0.34
	
	
	
	
	
	
	
	
	

	
	
	
	1
	0.29
	
	
	
	
	
	
	
	
	

	
	
	
	1.25
	0.31
	
	
	
	
	
	
	
	
	

	
	
	
	1.5
	0.25
	
	
	
	
	
	
	
	
	

	
	
	
	1.75
	0.27
	
	
	
	
	
	
	
	
	

	
	
	
	2
	0.21
	
	
	
	
	
	
	
	
	

	
	
	
	2.25
	0.22
	
	
	
	
	
	
	
	
	

	
	
	
	2.5
	0.27
	
	
	
	
	
	
	
	
	

	
	
	
	2.75
	0.28
	
	
	
	
	
	
	
	
	

	
	
	
	3
	0.34
	
	
	
	
	
	
	
	
	

	
	
	
	3.25
	0.34
	
	
	
	
	
	
	
	
	

	
	
	
	3.5
	0.3
	
	
	
	
	
	
	
	
	

	
	
	
	3.75
	0.3
	
	
	
	
	
	
	
	
	

	 
	 
	 
	4
	0.12
	
	
	
	
	
	
	
	
	

	
	4
	4
	0.25
	0.11
	
	
	
	
	
	
	
	
	

	
	
	
	0.5
	0.14
	
	
	
	
	
	
	
	
	

	
	
	
	0.75
	0.13
	
	
	
	
	
	
	
	
	

	
	
	
	1
	0.23
	
	
	
	
	
	
	
	
	

	
	
	
	1.25
	0.27
	
	
	
	
	
	
	
	
	

	
	
	
	1.5
	0.27
	
	
	
	
	
	
	
	
	

	
	
	
	1.75
	0.25
	
	
	
	
	
	
	
	
	

	
	
	
	2
	0.25
	
	
	
	
	
	
	
	
	

	
	
	
	2.25
	0.28
	
	
	
	
	
	
	
	
	

	
	
	
	2.5
	0.24
	
	
	
	
	
	
	
	
	

	
	
	
	2.75
	0.25
	
	
	
	
	
	
	
	
	

	
	
	
	3
	0.26
	
	
	
	
	
	
	
	
	

	
	
	
	3.25
	0.3
	
	
	
	
	
	
	
	
	

	
	
	
	3.5
	0.27
	
	
	
	
	
	
	
	
	

	
	
	
	3.75
	0.28
	
	
	
	
	
	
	
	
	

	 
	 
	 
	4
	0.24
	
	
	
	
	
	
	
	
	

	
	5
	3.8
	0.25
	0.17
	
	
	
	
	
	
	
	
	

	
	
	
	0.5
	0.26
	
	
	
	
	
	
	
	
	

	
	
	
	0.75
	0.28
	
	
	
	
	
	
	
	
	

	
	
	
	1
	0.25
	
	
	
	
	
	
	
	
	

	
	
	
	1.25
	0.28
	
	
	
	
	
	
	
	
	

	
	
	
	1.5
	0.26
	
	
	
	
	
	
	
	
	

	
	
	
	1.75
	0.24
	
	
	
	
	
	
	
	
	

	
	
	
	2
	0.25
	
	
	
	
	
	
	
	
	

	
	
	
	2.25
	0.26
	
	
	
	
	
	
	
	
	

	
	
	
	2.5
	0.25
	
	
	
	
	
	
	
	
	

	
	
	
	2.75
	0.23
	
	
	
	
	
	
	
	
	

	
	
	
	3
	0.24
	
	
	
	
	
	
	
	
	

	
	
	
	3.25
	0.25
	
	
	
	
	
	
	
	
	

	
	
	
	3.5
	0.34
	
	
	
	
	
	
	
	
	

	 
	 
	 
	3.75
	0.32
	 
	 
	 
	 
	 
	 
	 
	 
	 

	7th
	1
	7.6
	50
	17
	1
	9.5
	10
	1
	12.5
	0.62
	1
	21
	Angular

	
	
	
	100
	25
	2
	8.77
	
	2
	Just above surface
	1.16
	2
	27
	Sub angular

	
	
	
	150
	24
	3
	9.19
	
	3
	12.5
	0.93
	3
	23
	Sub angular

	
	
	
	200
	28
	
	9.153333333
	
	4
	River Bed
	0.65
	4
	12
	Sub angular

	
	
	
	250
	27
	
	
	
	5
	12.5
	0.42
	5
	19
	Angular

	
	
	
	300
	22
	
	
	
	
	
	
	
	20.4
	

	
	
	
	350
	24
	
	
	
	
	
	
	
	
	

	
	
	
	400
	37
	
	
	
	
	
	
	
	
	

	
	
	
	450
	21
	
	
	
	
	
	
	
	
	

	
	
	
	500
	28
	
	
	
	
	
	
	
	
	

	
	
	
	550
	28
	
	
	
	
	
	
	
	
	

	
	
	
	600
	24
	
	
	
	
	
	
	
	
	

	
	
	
	650
	20
	
	
	
	
	
	
	
	
	

	
	
	
	700
	16
	
	
	
	
	
	
	
	
	

	
	 
	 
	750
	4
	
	
	
	
	
	
	
	
	

	
	2
	5.5
	50
	35
	
	
	
	
	
	
	
	
	

	
	
	
	100
	35
	
	
	
	
	
	
	
	
	

	
	
	
	150
	35
	
	
	
	
	
	
	
	
	

	
	
	
	200
	30
	
	
	
	
	
	
	
	
	

	
	
	
	250
	27
	
	
	
	
	
	
	
	
	

	
	
	
	300
	18
	
	
	
	
	
	
	
	
	

	
	
	
	350
	19
	
	
	
	
	
	
	
	
	

	
	
	
	400
	20
	
	
	
	
	
	
	
	
	

	
	
	
	450
	20
	
	
	
	
	
	
	
	
	

	
	
	
	500
	19
	
	
	
	
	
	
	
	
	

	
	 
	 
	550
	10
	
	
	
	
	
	
	
	
	

	
	3
	7.3
	50
	6
	
	
	
	
	
	
	
	
	

	
	
	
	100
	13
	
	
	
	
	
	
	
	
	

	
	
	
	150
	18
	
	
	
	
	
	
	
	
	

	
	
	
	200
	20
	
	
	
	
	
	
	
	
	

	
	
	
	250
	35
	
	
	
	
	
	
	
	
	

	
	
	
	300
	32
	
	
	
	
	
	
	
	
	

	
	
	
	350
	32
	
	
	
	
	
	
	
	
	

	
	
	
	400
	34
	
	
	
	
	
	
	
	
	

	
	
	
	450
	25
	
	
	
	
	
	
	
	
	

	
	
	
	500
	31
	
	
	
	
	
	
	
	
	

	
	
	
	550
	28
	
	
	
	
	
	
	
	
	

	
	
	
	600
	20
	
	
	
	
	
	
	
	
	

	
	
	
	650
	23
	
	
	
	
	
	
	
	
	

	
	 
	 
	700
	16
	
	
	
	
	
	
	
	
	

	
	4
	5.5
	50
	15
	
	
	
	
	
	
	
	
	

	
	
	
	100
	15
	
	
	
	
	
	
	
	
	

	
	
	
	150
	22
	
	
	
	
	
	
	
	
	

	
	
	
	200
	32
	
	
	
	
	
	
	
	
	

	
	
	
	250
	35
	
	
	
	
	
	
	
	
	

	
	
	
	300
	35
	
	
	
	
	
	
	
	
	

	
	
	
	350
	37
	
	
	
	
	
	
	
	
	

	
	
	
	400
	34
	
	
	
	
	
	
	
	
	

	
	
	
	450
	29
	
	
	
	
	
	
	
	
	

	
	
	
	500
	27
	
	
	
	
	
	
	
	
	

	
	 
	 
	550
	16
	
	
	
	
	
	
	
	
	

	
	5
	5.4
	50
	4
	
	
	
	
	
	
	
	
	

	
	
	
	100
	13
	
	
	
	
	
	
	
	
	

	
	
	
	150
	18
	
	
	
	
	
	
	
	
	

	
	
	
	200
	18
	
	
	
	
	
	
	
	
	

	
	
	
	250
	25
	
	
	
	
	
	
	
	
	

	
	
	
	300
	29
	
	
	
	
	
	
	
	
	

	
	
	
	350
	34
	
	
	
	
	
	
	
	
	

	
	
	
	400
	34
	
	
	
	
	
	
	
	
	

	
	
	
	450
	34
	
	
	
	
	
	
	
	
	

	 
	 
	 
	500
	30
	 
	 
	 
	 
	 
	 
	 
	 
	 

	8th
	1
	5.6
	0.25
	0.39
	1
	8.9
	10
	n/a
	n/a
	n/a
	1
	8
	rounded

	
	
	
	0.5
	0.35
	2
	9.2
	
	
	
	
	2
	6
	rounded

	
	
	
	0.75
	0.47
	3
	7.6
	
	
	
	
	3
	7
	sub.round

	
	
	
	1
	0.6
	4
	8.1
	
	
	
	
	4
	4
	sub.round

	
	
	
	1.25
	0.62
	5
	6.9
	
	
	
	
	5
	4
	very.round

	
	
	
	1.5
	0.67
	
	=
	
	
	
	
	
	5.8
	

	
	
	
	1.75
	0.68
	
	8.14
	
	
	
	
	
	
	

	
	
	
	2
	0.67
	
	
	
	
	
	
	
	
	

	
	
	
	2.25
	0.56
	
	
	
	
	
	
	
	
	

	
	
	
	2.5
	0.47
	
	
	
	
	
	
	
	
	

	
	
	
	2.75
	0.4
	
	
	
	
	
	
	
	
	

	
	
	
	3
	0.3
	
	
	
	
	
	
	
	
	

	
	
	
	3.25
	0.2
	
	
	
	
	
	
	
	
	

	
	
	
	3.5
	0.18
	
	
	
	
	
	
	
	
	

	
	
	
	3.75
	0.12
	
	
	
	
	
	
	
	
	

	
	
	
	4
	0.06
	
	
	
	
	
	
	
	
	

	
	 
	 
	gravel bank
	0
	
	
	
	
	
	
	
	
	

	
	2
	6.4
	0.25
	0.1
	
	
	
	
	
	
	
	
	

	
	
	
	0.5
	0.2
	
	
	
	
	
	
	
	
	

	
	
	
	0.75
	0.3
	
	
	
	
	
	
	
	
	

	
	
	
	1
	0.4
	
	
	
	
	
	
	
	
	

	
	
	
	1.25
	0.5
	
	
	
	
	
	
	
	
	

	
	
	
	1.5
	0.6
	
	
	
	
	
	
	
	
	

	
	
	
	1.75
	0.64
	
	
	
	
	
	
	
	
	

	
	
	
	2
	0.64
	
	
	
	
	
	
	
	
	

	
	
	
	2.25
	0.62
	
	
	
	
	
	
	
	
	

	
	
	
	2.5
	0.58
	
	
	
	
	
	
	
	
	

	
	
	
	2.75
	0.46
	
	
	
	
	
	
	
	
	

	
	
	
	3
	0.37
	
	
	
	
	
	
	
	
	

	
	
	
	3.25
	0.34
	
	
	
	
	
	
	
	
	

	
	
	
	3.5
	0.27
	
	
	
	
	
	
	
	
	

	
	
	
	3.75
	0.2
	
	
	
	
	
	
	
	
	

	
	
	
	4
	0.16
	
	
	
	
	
	
	
	
	

	
	
	
	4.25
	0.08
	
	
	
	
	
	
	
	
	

	
	
	
	4.5
	0.02
	
	
	
	
	
	
	
	
	

	
	 
	 
	gravel bank
	0
	
	
	
	
	
	
	
	
	

	
	3
	5.6
	0.25
	0.13
	
	
	
	
	
	
	
	
	

	
	
	
	0.5
	0.26
	
	
	
	
	
	
	
	
	

	
	
	
	0.75
	0.5
	
	
	
	
	
	
	
	
	

	
	
	
	1
	0.55
	
	
	
	
	
	
	
	
	

	
	
	
	1.25
	0.55
	
	
	
	
	
	
	
	
	

	
	
	
	1.5
	0.57
	
	
	
	
	
	
	
	
	

	
	
	
	1.75
	0.55
	
	
	
	
	
	
	
	
	

	
	
	
	2
	0.46
	
	
	
	
	
	
	
	
	

	
	
	
	2.25
	0.42
	
	
	
	
	
	
	
	
	

	
	
	
	2.5
	0.4
	
	
	
	
	
	
	
	
	

	
	
	
	2.75
	0.4
	
	
	
	
	
	
	
	
	

	
	
	
	3
	0.4
	
	
	
	
	
	
	
	
	

	
	
	
	3.25
	0.35
	
	
	
	
	
	
	
	
	

	
	
	
	3.5
	0.23
	
	
	
	
	
	
	
	
	

	
	
	
	3.75
	0.17
	
	
	
	
	
	
	
	
	

	
	
	
	4
	0.06
	
	
	
	
	
	
	
	
	

	
	
	
	4.25
	0.03
	
	
	
	
	
	
	
	
	

	
	 
	 
	gravel bank
	0
	
	
	
	
	
	
	
	
	

	
	4
	8.2
	0.25
	0.08
	
	
	
	
	
	
	
	
	

	
	
	
	0.5
	0.17
	
	
	
	
	
	
	
	
	

	
	
	
	0.75
	0.25
	
	
	
	
	
	
	
	
	

	
	
	
	1
	0.35
	
	
	
	
	
	
	
	
	

	
	
	
	1.25
	0.45
	
	
	
	
	
	
	
	
	

	
	
	
	1.5
	0.47
	
	
	
	
	
	
	
	
	

	
	
	
	1.75
	0.46
	
	
	
	
	
	
	
	
	

	
	
	
	2
	0.48
	
	
	
	
	
	
	
	
	

	
	
	
	2.25
	0.43
	
	
	
	
	
	
	
	
	

	
	
	
	2.5
	0.39
	
	
	
	
	
	
	
	
	

	
	
	
	2.75
	0.35
	
	
	
	
	
	
	
	
	

	
	
	
	3
	0.33
	
	
	
	
	
	
	
	
	

	
	
	
	3.25
	0.3
	
	
	
	
	
	
	
	
	

	
	
	
	3.5
	0.22
	
	
	
	
	
	
	
	
	

	
	
	
	3.75
	0.2
	
	
	
	
	
	
	
	
	

	
	
	
	4
	0.12
	
	
	
	
	
	
	
	
	

	
	
	
	4.25
	0.05
	
	
	
	
	
	
	
	
	

	
	 
	 
	gravel bank
	0
	
	
	
	
	
	
	
	
	

	
	5
	8.4
	0.25
	0.1
	
	
	
	
	
	
	
	
	

	
	
	
	0.5
	0.15
	
	
	
	
	
	
	
	
	

	
	
	
	0.75
	0.2
	
	
	
	
	
	
	
	
	

	
	
	
	1
	0.24
	
	
	
	
	
	
	
	
	

	
	
	
	1.25
	0.27
	
	
	
	
	
	
	
	
	

	
	
	
	1.5
	0.32
	
	
	
	
	
	
	
	
	

	
	
	
	1.75
	0.35
	
	
	
	
	
	
	
	
	

	
	
	
	2
	0.32
	
	
	
	
	
	
	
	
	

	
	
	
	2.25
	0.3
	
	
	
	
	
	
	
	
	

	
	
	
	2.5
	0.28
	
	
	
	
	
	
	
	
	

	
	
	
	2.75
	0.25
	
	
	
	
	
	
	
	
	

	
	
	
	3
	0.22
	
	
	
	
	
	
	
	
	

	
	
	
	3.25
	0.16
	
	
	
	
	
	
	
	
	

	
	
	
	3.5
	0.14
	
	
	
	
	
	
	
	
	

	
	
	
	3.75
	0.1
	
	
	
	
	
	
	
	
	

	
	
	
	4
	0.06
	
	
	
	
	
	
	
	
	

	
	
	
	4.25
	0.02
	
	
	
	
	
	
	
	
	

	 
	 
	 
	gravel bank
	0
	 
	 
	 
	 
	 
	 
	 
	 
	 

	9th
	1
	6.1
	0.25
	0.1
	1
	6.9
	10
	n/a
	n/a
	n/a
	1
	6
	sub.ang

	
	
	
	0.5
	0.2
	2
	8.2
	
	
	
	
	2
	7
	sub.round

	
	
	
	0.75
	0.21
	3
	7.9
	
	
	
	
	3
	3
	round

	
	
	
	1
	0.3
	4
	8.3
	
	
	
	
	4
	4
	v.round

	
	
	
	1.25
	0.31
	5
	9
	
	
	
	
	5
	4
	v.round

	
	
	
	1.5
	0.36
	
	
	
	
	
	
	
	4.8
	

	
	
	
	1.75
	0.45
	
	8.06
	
	
	
	
	
	
	

	
	
	
	2
	0.46
	
	
	
	
	
	
	
	
	

	
	
	
	2.25
	0.51
	
	
	
	
	
	
	
	
	

	
	
	
	2.5
	0.5
	
	
	
	
	
	
	
	
	

	
	
	
	2.75
	0.41
	
	
	
	
	
	
	
	
	

	
	
	
	3
	0.36
	
	
	
	
	
	
	
	
	

	
	
	
	3.25
	0.35
	
	
	
	
	
	
	
	
	

	
	
	
	3.5
	0.33
	
	
	
	
	
	
	
	
	

	
	
	
	3.75
	0.3
	
	
	
	
	
	
	
	
	

	
	
	
	4
	0.29
	
	
	
	
	
	
	
	
	

	
	
	
	4.25
	0.28
	
	
	
	
	
	
	
	
	

	
	
	
	4.5
	0.2
	
	
	
	
	
	
	
	
	

	
	
	
	5
	0.2
	
	
	
	
	
	
	
	
	

	
	
	
	5.5
	0.08
	
	
	
	
	
	
	
	
	

	
	
	
	6.1
	0
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	10th
	1
	14.2
	0.25
	0.1
	1
	6.8
	10
	n/a
	n/a
	n/a
	1
	2
	sub.round

	
	
	
	0.5
	0.1
	2
	5.9
	
	
	
	
	2
	3
	round

	
	
	
	0.75
	0.2
	3
	6.2
	
	
	
	
	3
	1
	round

	
	
	
	1
	0.19
	4
	6.5
	
	
	
	
	4
	1
	v.round

	
	
	
	1.25
	0.18
	5
	7
	
	
	
	
	5
	2
	sub.round

	
	
	
	1.5
	0.21
	
	6.48
	
	
	
	
	
	1.8
	

	
	
	
	1.75
	0.23
	
	
	
	
	
	
	
	
	

	
	
	
	2
	0.23
	
	
	
	
	
	
	
	
	

	
	
	
	2.25
	0.22
	
	
	
	
	
	
	
	
	

	
	
	
	2.5
	0.24
	
	
	
	
	
	
	
	
	

	
	
	
	2.75
	0.25
	
	
	
	
	
	
	
	
	

	
	
	
	3
	0.25
	
	
	
	
	
	
	
	
	

	
	
	
	3.25
	0.24
	
	
	
	
	
	
	
	
	

	
	
	
	3.5
	0.25
	
	
	
	
	
	
	
	
	

	
	
	
	3.75
	0.26
	
	
	
	
	
	
	
	
	

	
	
	
	4
	0.27
	
	
	
	
	
	
	
	
	

	
	
	
	4.25
	0.28
	
	
	
	
	
	
	
	
	

	
	
	
	4.5
	0.3
	
	
	
	
	
	
	
	
	

	
	
	
	5
	0.31
	
	
	
	
	
	
	
	
	

	
	
	
	5.5
	0.29
	
	
	
	
	
	
	
	
	

	
	
	
	6
	0.25
	
	
	
	
	
	
	
	
	

	
	
	
	6.5
	0.25
	
	
	
	
	
	
	
	
	

	
	
	
	7
	0.24
	
	
	
	
	
	
	
	
	

	
	
	
	7.5
	0.24
	
	
	
	
	
	
	
	
	

	
	
	
	8
	0.23
	
	
	
	
	
	
	
	
	

	
	
	
	8.5
	0.24
	
	
	
	
	
	
	
	
	

	
	
	
	9
	0.22
	
	
	
	
	
	
	
	
	

	
	
	
	9.5
	0.21
	
	
	
	
	
	
	
	
	

	
	
	
	10
	0.21
	
	
	
	
	
	
	
	
	

	
	
	
	10.5
	0.22
	
	
	
	
	
	
	
	
	

	
	
	
	11
	0.23
	
	
	
	
	
	
	
	
	

	
	
	
	11.5
	0.19
	
	
	
	
	
	
	
	
	

	
	
	
	12
	0.12
	
	
	
	
	
	
	
	
	

	
	
	
	12.5
	0.11
	
	
	
	
	
	
	
	
	

	
	
	
	13
	0.1
	
	
	
	
	
	
	
	
	

	
	
	
	13.5
	0.09
	
	
	
	
	
	
	
	
	

	
	
	
	14
	0.08
	
	
	
	
	
	
	
	
	

	
	
	
	14.2
	0.08
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ILSTON RESULTS

site1 site2 site3 site4 site5 site6 site7 site8 site9 site10

Average width (m) 2.36 4.25 5.42 6 5.9 3.8 6.26 6.84 6.1 14.2

Total Average depth (m) 0.13 0.09 0.48 0.188 0.29 0.258 0.25 0.32 0.2 0.37

Cross Sectional Area(m2) 0.307 0.375 2.62 1.128 1.735 0.979 1.57 2.188 1.22 5.25
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ILSTON RESULTS

site1 site2 site3 site4 site5 site6 site7 site8 site9 site10

Average width (m) 2.36 4.25 5.42 6 5.9 3.8 6.26 6.84 6.1 14.2

Total Average depth (m) 0.13 0.09 0.48 0.188 0.29 0.258 0.25 0.32 0.2 0.37
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Cross Sectional Area(m2) 0.307 0.375 2.62 1.128 1.735 0.979 1.57 2.188 1.22 5.25

Surface Velocity(m/s) 0.344 1.006 0.46 0.943 1.076 1.02 1.093 1.22 1.24 1.54
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