
ER

TW

TW

TW

TW

TW

TW

TW

TW

Eave

Eave

Eave

Eave

Rdge

Rdge

Rdge

Rdge

ST

PT

PT

THL

THL

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

SP

SP

SP

SP

EP

EP

EP

TP

TP

INV

INV

INV

INV

INV

PInv

PInv

PInv

WL

WL

WL

WL

WL

WL

WL

WL

WL

SY

SY

BB

BB

BB

BB

BB

BB

BB

BWB03

2.944

BWB02

2.723

BWB01

2.679

BT2

5.715

BT1

4.109

BT3

4.254

3
.
4
8

3
.
2
7

2.56

2.98

3
.
1
7

2
.
9
6

2
.
9
2

2
.
6
5

3
.
1
1

2
.
9
5

2
.
9
0

3

.2

8

3

.
3

5

3

.

4

6

3

.

6

4

3

.

7

3

3

.

8

3

3

.

9

2

4

.

0

2

4

.

0

8

4

.

2

4

4

.

2

9

4

.

3

9

4

.

4

4

4

.
5

1

4
.
5
1

4
.
4
6

4

.
4

6

4

.
3

1

4

.
2

0

4
.
3
4

4
.
3
2

4

.
5

0

4

.
5

8

4
.
7
0

4
.
7
2

4

.
6

5

4

.

6

5

3

.

1

7

3.2
5

3

.3

5

3

.
5

1

3
.5

4

3
.
5
4

3
.
5
7

3

.

7

0

3

.

6

2

3

.

4

8

3

.

3

3

2
.
9
1

3.04

3
.1

4

3

.2

6

3

.

4

0

3

.

5

7

3

.

6

3

3

.

5

2

3
.
5
2

3

.
6

7

3

.

9

3

4

.

3

0

4

.

4

6

4

.
5

0

4.38

4

.
4

6

4.3
5

4

.
1

1

3

.

7

7

4

.

5

6

4

.
6

3

4
.
6
5

4
.
6
4

4
.
6
0

4
.
5
7

4
.
5
2

4
.
4
7

4
.
4
9

4
.
5
0

4
.
4
9

4
.
5
2

4
.
5
6

4

.
5

8

4

.
5

6

4

.

5

4

4

.

4

7

4

.

3

8

4

.

3

8

4.48

4
.5

3

4
.
5
7

4
.
5
5

4
.
4
9

4
.
5
1

4
.
4
3

4
.
2
4

4
.
2
6

4
.
3
1

4
.
3
3

4

.
3

8

4

.
3

8

4

.

3

2

4

.

2

5

2.4
8

2.63

2
.5

3

2

.

4

8

2

.

5

7

2

.

5

9

2

.

4

6

2

.

5

4

2

.

3

1

2

.

2

8

2

.

1

9

0.99

0.60

2

.

2

8

2
.
3
4

2

.

4

8

2

.

5

5

4
.
2
4

4
.
3
2

4

.
3

6

4

.

4

5

4

.

3

8

4

.

1

2

4

.

0

4

3

.

8

9

3

.

7

7

3

.

7

0

3.0
3

3.3
4

3

.

6

3

3

.

7

6

3

.

9

5

3

.

8

8

4

.

0

5

4

.

0

7

4

.

1

7

4

.

1

4

4

.

5

1

4

.

4

4

4

.

5

3

4

.

5

0

4

.

1

9

4

.

0

3

4

.
2

1

4

.
6

5

4

.
6

2

4

.

6

0

4

.

5

1

4

.

4

2

4.51

4
.5

7

4

.
7

7

4

.7

4

4

.

4

3

4

.

4

7

4

.

3

6

4

.
2

7

4
.
4
5

4

.
2

6

4.36

4
.
1
8

0.77

2

.

3

4

3

.
3

6

3

.

5

4

3

.

8

1

3

.

8

8

4

.

0

3

4

.

0

6

4

.

3

1

4

.

3

3

4

.

5

1

4

.

5

7

4
.
5
4

4

.
4

1

4

.
3

2

1

.
0

8

2
.0

9

0

.

9

3

1.02

0.62

2
.
3
1

2

.

5

2

2

.

3

6

2

.

5

2

2

.

3

7

2

.

2

9

2

.

5

0

2

.

6

1

2

.

5

8

2

.

5

9

2

.
5

7

4
.1

4

4

.

1

3

4

.

1

5

4

.
1

8

4
.
2
6

4
.
0
1

3

.
8

9

4

.

0

1

4

.

2

1

4
.
2
6

4
.
4
9

4
.
4
8

4
.
5
6

4
.
5
6

4
.
4
2

4.44

4.20

4.35

4.23

4
.1

4

4.07

4

.
1

3

4.1
5

4.12

4.15

4.26

4
.2

5

4.18

4.04

3.86

3.71

3.40

3
.3

4

3.27

3.20

3.20

3
.2

3

3.23

3.11

3
.0

6

3
.0

2

2.97

2.84

2.70

2
.6

8

2
.6

9

2
.7

0

2.72

2
.6

5

2.67

2.73

2.77

2
.8

7

2.84

2.79

2
.7

5

2.75

2
.7

5

2.72

2.76

2.78

2
.8

9

2.90

2.85

2

.

9

7

3.31

3.18

2

.

8

7

2.80

2
.7

5

2
.7

8

2
.7

2

2.65

2
.6

4

2
.5

6

2.48

2.47

2
.6

1

2.94

3.02

3

.0

2

3

.

0

1

2.92

2
.8

7

2
.7

3

2
.8

7

2.93 3.22

2.87

2.89

2.52

2.70

2
.7

7

2.45

2.44

2
.6

6

2.83

2.56

2
.6

3

3.00

2
.6

4

2
.8

9

2

.

6

4

2
.7

1

2.68

2.83

2.68

2.79

2
.8

0

2.83

2
.7

8

2
.7

6

2.78

2.75

2
.6

9

2.83

2
.8

6

2.78

2
.5

3

2.78

2.70

2.58

2
.6

9

2.32

2

.

6

8

2
.
4
4

2

.5

4

2.28

2.61

2.62

2.41

2.24

2.60

2.65

2
.3

5

2.49

2
.7

2

2
.7

6

2.45

2
.3

6

2.68

2
.6

2

2.36

2
.1

9

2.61

2
.5

9

2.13

2
.8

9

2

.
6

1

2
.6

6

2
.4

8

2.56

2
.5

6

2.63

2.32

2
.5

7

2.68

2.78

2
.7

4

2.88

3.00

2.99

2.85

2.94

3.06

3.06

2
.8

5

3.15

3
.2

4

3

.
1

4

3.19

3.26

3.07

3
.2

4

3.17

3.25

3
.2

2

3.13

3.33

3.35

3
.3

8

3
.4

6

3
.5

9

3.75

3.52

3.66

3.95 4.15

4.28

4.35

4
.2

6

4
.0

8

4

.

0

5

4

.

1

5

4
.2

2

4

.2

2

4.21

4

.

1

6

2
.8

2

2
.8

5

2
.8

5

2

.9

3

3

.0

5

2

.

8

6

2

.9

1

2

.
8

8

2

.7

9

3

.1

0

3

.7

2

3

.
5

8

4

.1

0

4

.2

8

4

.8

9

4

.9

7

5

.6

5

5

.3

5

6

.3

0

6

.
9

0

7

.
5

9

7

.8

1

8
.3

2

8

.3

9

9

.0

1

9

.0

0

9

.7

1

1

0

.0

9

1

0

.2

6

1

0

.3

6

1

0

.4

9

1
0
.3

6

1
0
.4

5

1

0

.3

4

1
0
.2

3

1
0
.3

4

9

.9

9

9

.
6

5

9

.7

1

9

.
0

3

9

.0

4

8

.4

5

8

.5

0

7

.7

5

7

.7

5

7

.
0

1

7

.0

3

6

.1

1

6

.0

8

5

.
4

8

5

.
5

3

4

.8

3

4

.7

7

4

.2

3

4

.2

7

3

.7

6

3

.
8

0

2

.
9

2

2
.8

7

3

.

1

8

3

.5

4

3

.3

1

2
.8

2

2
.9

1

3

.0

2

2
.7

4

2
.8

1

2.58

2.81

2
.6

5

4

.
5

8

4
.
6
1

4
.
4
8

4
.
4
5

4
.
4
2

4
.
3
6

4
.
3
5

4

.
3

4

4

.

5

1

4

.

4

8

4

.

5

2

4

.

3

6

4

.

3

1

4

.
2

4

4
.
2
3

4
.
2
5

4
.
4
2

4
.
4
7

4.39

4

.

3

5

4.36

4

.

4

1

4

.

2

4

4

.

1

7

4
.
1
6

4
.
1
9

4
.
2
2

4

.6

6

4

.
2

5

3

.

8

3

3

.

6

5

3
.
7
1

4

.

0

5

4

.

4

6

4

.
6

4

4
.3

9

4
.
5
1

4
.
4
5

4
.
3
8

4
.
4
1

4
.
3
5

4
.
3
9

4
.
4
0

4
.
4
5

4

.
4

9

4

.
5

7

4

.
6

5

4
.
6
5

4
.
5
9

4
.
5
2

4.3
3

7

.0

4

9

.7

7

3
.
7
5

2

.
5

5

2

.
6

0

2

.

5

7

2

.

6

7

2

.

4

9

2

.

3

8

2

.

3

3

2

.

4

7

2
.
6
7

2
.
6
6

2
.
6
5

2
.
6
5

2
.
5
8

2
.
8
0

2
.
5
6

2

.
9

2

2
.
9
5

3
.
2
4

3
.
3
4

3

.

1

3

2.71

2.87

3.49

3.52

3.39

3

.
4

8

3

.
4

5

2

.
8

4

2

.
9

7

3

.
3

2

3

.
2

6

3

.
2

3

3

.
1

9

2

.
9

0

3

.
2

2

3

.
3

0

2

.
8

3

2

.
7

9

2

.
7

5

2

.
7

5

2

.
5

6

3

.
0

2

2
.
9
3

2

.
8

4

2

.
6

8

2

.
6

9

2

.
7

1

2

.
6

6

2

.
7

3

2

.
3

2

2

.
7

7

2

.
8

0

2

.
9

3

2

.
8

9

2

.
8

7

2

.
9

0

2

.
8

1

3

.
1

4

3

.
5

2

3

.
4

8

3
.
2
3

3
.1

7

3.42

3.20

3.38

3.46

3.22

3.33

3.67

3.30

3.52

3
.1

1

2

.

9

8

3.50

3

.

3

4

3
.
2
5

3.14

3.12

2.91

3
.
0
1

3
.
1
7

2
.
9
9

3
.
0
2

2.99

3.13

2

.

9

4

2

.

9

6

3

.

0

4

2
.
8
8

2
.
9
7

2
.
9
6

3
.
1
8

3
.
3
9

3
.
3
1

3

.
4

8

3

.
3

7

3

.

3

5

3

.3

5

3
.7

0

3
.7

4

3.73

3.78

3
.9

5

3.8
6

2

.

7

6

3.41

3.57

3.5
3

3

.

6

1

3

.

3

8

3.50

3.64

3.40

3.37

3.3
6

3.4
0

3
.3

6

3
.3

5

3

.
0

8

3

.
0

3

3

.

5

6

3

.

7

9

3

.

6

0

3

.

6

2

3

.

4

5

3

.

3

6

2

.
6

8

2

.
7

0

3

.
0

7

2

.
6

9

3

.
2

6

2

.
5

2

3

.
0

6

2

.
5

5

3

.
0

4

2

.
7

9

3

.
2

5

2

.
9

1

3

.
2

9

2

.
8

8

2

.
9

0

2

.
8

6

3

.

5

3

3

.
3

7

3

.
8

7

3

.

9

9

3
.4

6

2

.

5

9

2

.

6

2

3
.4

3

3

.

6

4

4

.1

7

2

.

5

9

2

.

5

3

2.66

2

.

7

0

3

.

3

8

3

.

9

5

3.98

3.67

4

.
1

8

3

.
8

4

3

.

7

5

3

.

5

0

3

.

9

3

2.61

2

.

7

2

2

.

7

0

2

.

6

8

3

.

7

9

3

.

2

1

3

.

6

9

3

.

6

7

3

.

8

1

3

.

7

4

3

.

7

4

3

.

5

8

3

.

6

3

3

.

5

4

3

.

3

3

2

.

9

4

2

.

8

2

2

.

9

2

3.11

3
.6

9

3

.
4

6

3

.

6

0

3

.
1

9

3

.0

8

3

.1

0

3

.4

1

4
.0

9

3.1
6

2

.

9

0

2

.

9

8

3.00

3

.

0

6

3

.

0

6

3

.

0

5

2

.

8

8

3

.

0

4

3

.

0

0

1
.0

8

1.63

2.29

2.69

2.5
7

2.74

2.93

2.90

2.9
2

2.87

3.05

2.92

1.3
6

2.9
3

2.6
1

1.2
7

2.56

2.35

1.66

2.61

1.67

3.15

3.46

3.9
2

4.24

4

.
1

7

4
.
3
3

2
.
6
3

4
.
1
6

4
.
1
7

3
.
7
6

3
.
5
0

2
.
6
4

3
.
5
6

3
.
7
4

3
.
7
3

2
.
5
5

3
.
4
1

3
.
5
0

3
.
2
7

3
.
1
8

3
.
1
2

3
.
1
7

2
.
4
8

3.06

2.6
5

3.2
8

3.18

3.41

3.2
6

1
.0

8

2

.

5

8

3.2
3

3
.
3
4

3
.
6
1

4

.
2

5

3.6
9

3.30

2.91

2.45

2.6
6

2.5
9

2.9
2

2.9
1

2.92

3.25

3

.
1

3

3.0
8

1.8
6

2
.9

7

3
.0

2

2.47

2.60

2.81

3.15

2.94

3.06

3.07

2.90

2.84

2.80

2.78

2.86

3
.1

7

3
.0

4

2.82

2.80

1.51

2

.9

6

2

.
9

2

2

.

8

1

2

.

8

4

2

.

8

6

2

.

8

0

2

.

8

5

2

.
9

9

3

.

0

0

2.74

1.60

2.84

1.68

2.86

3.09

3.01

1.90

2.57

1.76

2.45

2.7
2

1.8
2

3

.

3

6

3
.
4
4

3
.
2
4

3
.
6
5

3
.
6
4

3
.
4
5

3
.
6
1

3
.
6
7

3
.
5
4

3
.
2
4

3
.
3
2

3

.

3

8

3.46

2.92

2.74

2
.7

5

2
.7

3

2
.4

6

3.03

3

.
1

3

3
.
1
3

3
.
1
8

3

.
2

1

3
.
3
3

3
.
1
3

2
.
9
8

3
.
0
7

2
.
9
9

2
.
9
7

2
.
8
5

2
.
9
0

2
.
8
2

2
.
7
8

2
.
7
6

2
.
8
4

2
.
7
8

2
.
7
0

2
.
8
5

3
.
1
1

3
.
0
0

3
.
1
6

3
.
2
0

2
.
9
8

2
.
9
1

2
.
9
4

2
.
3
6

2
.
9
5

2
.
9
7

3
.
1
5

3
.
1
9

3
.
3
1

3

.
1

9

3

.

3

1

3

.

4

4

3

.
5

0

2

.
7

1

1
.3

5

2.77

2.87

2.85

3.06

2.97

3.05

3.00

2.79

2.51

2.58

2
.7

5

2
.7

4

2
.7

4

2.75

3
.1

9

3
.
0
6

3
.
0
7

3
.
4
4

2.1
6

1
.
7
5

2
.8

9

2

.
8

4

2
.
6
5

1
 
6
7

1
.
7
4

2
.
9
2

2
.
6
6

1
.
7
0

1
.
9
0

2
.
7
8

2
.
8
4

2
.
8
8

3

.

1

4

2
.
7
8

2
.
7
4

2
.
8
5

2
.
7
9

2
.
7
2

2
.
8
1

2
.
8
6

3.07

3
.
0
4

3
.
0
1

1
.
9
7

2
.
9
4

3
.
1
2

1
.
5
3

1
.
6
3

3

.
1

0

2
.
9
9

1
.
7
0

1
.
6
0

3
.
0
0

3
.
2
4

1
.
5
4

3
.
2
3

1
.
6
1

2
.
9
5

1
.
5
2

1.74

2
.
9
7

1
.
3
9

2.84

2.09

1.66

2.99

3.11

3.08

2.00

3.02

3.24

2.23

3.27

3.30

2.11

3.32

3.15

2.12

3.17

3.19

2 13

3.14

4.0
1

4.11

4

.0

0

3.1
5

2
.
7
1

1.64

2
.
9
4

2

.
9

7

2
.
8
7

2
.
7
9

2
.
9
9

3
.
1
6

3
.
0
8

2
.
8
5

3
.
0
1

3
.
0
5

2.98

1.59

3.06

1.67

3.25

1.88

3.26

3.15

2.17

4.15

4.17

4.15

3
.
4
7

3.12

3

.
2

2

1.63

2.71

2
.
7
0

1
.
5
9

2
.
9
2

2
.
8
2

1
.
6
9

2
.
9
2

2
.
6
4

1.74

2
.
8
8

2
.
8
4

3.38

2.71

1.69

1
.5

0

2.37

2
.3

4

1
.5

1

2.51

2
.5

4

2.90

2.97

3
.0

6

1.88

2.94

2
.9

3

2.97

3.01

3
.
2
5

3
.
0
9

2
.
9
0

2
.
8
8

3
.
0
0

2

.
9

6

3.18

2.92

2
.
9
6

2.99

2.70

2.43

2
.
5
8

1
.
7
7

2
.
3
5

2
.
3
7

1
.
7
7

2
.
3
8

2.17

3.76

2
.
9
6

3
.
0
9

3
.
2
3

3
.
1
2

2
.
9
7

2
.
9
3

2
.
9
9

3.16

3
.2

6

2
.9

3

3
.1

3

2

.
6

0

2

.
8

1

2

.
9

6

2

.

6

5

2.68

2.95

2.75

2.73

2
.5

1

2
.4

8

2.52

2
.5

5

2.5
9

3
.
1
3

3.72

2.79

2

.
5

8

2

.
8

8

2
.0

7

0.89

0.71

1
.8

0

0.80

2.04

2
.0

9

2.09

1
.8

0

1
.
2
2

1.78

2.51

0.95

2
.8

1

1.15

2
.8

4

1.22

2
.9

5

1
.3

4

2
.8

1

1.26

1.44

2
.9

2

1.51

2
.
7
9

2

.
0

5

1
.
5
9

0
.
9
1

2
.
3
7

2
.
5
0

2
.
6
0

2
.
8
1

3
.
0

5

2
.
5
5

2
.
4
2

2
.
3
7

0
.
8
3

2
.
2
4

0
.
8
1

2
.
1
4

1

.
9

9

0
.6

4

2.31

2.35

2.54

2.79

2.80

2
.9

6

2
.
8
0

0.82

2.94

0.83

2.77

2
.
7
7

0
.
9
1

2
.
5
5

1
.0

7

2

.

5

7

2
.
9
3

1.32

1.36

2
.9

0

1.31

2
.8

2

1
.1

8
2.66

0.87

2.88

2.80

2.67

1.92

2
.0

7

2.09

1.94

1.87

2
.
4
0

2
.
7
0

2
.
5
4

1
.
0
1

2
.
6
2

2
.
6
8

1
.
1
2

2
.
5

6

2
.
6
3

2
.
6
2

2
.
6
5

2.49

0

.

5

4

2
.
2
2

1.36

1.10

2
.5

2

2.56

0
.3

6

0.42

2
.1

7

2
.4

1

0.51

0.66

0
.
4
4

0.60
0 52

2.36

2.54

2
.
5
9

2
.
4
8

4.26

4

.2

0

4.15

4
.2

2

4.17

4.05

4

.

1

4

4.00

3.90

3.88

3.71

3.63

3

.

5

9

3

.

9

9

3.92

3

.

7

6

3

.

6

9

3

.

6

2

3

.

4

3

3.65

3.52

3.71

4.01

4.04

3.86

3

.

9

7 4.27

4

.

2

4

4

.
3

7

4

.

3

3

4
.
3
5

4

.

4

3

4

.
3

8

4

.

4

6

4

.

5

1

4.40

4

.

2

4

4
.3

0

4
.1

7

4
.
2
7

4.31

4

.

3

8

4.5
6

4.55

4.44

4.64

4.20

4

.
4

9

4

.6

0

4

.

4

7

4
.
5
1

4
.
7
1

4
.3

2

4
.
4
3

4
.
5
0 5.80

4
.
5
8

4.58

6.39

4
.6

0

4
.
6
3

5
.
2
8

5
.
1
5

4

.

5

6

4
.
5
3

4
.
5
9

4.51

4.62

4.47

4.62 4.54

4
.
4
6

4.51

4.53

4

.

5

3

4

.5

5

5
.0

8

4

.
4

8

4
.5

2

4.36

4.45

4

.

4

1

4

.

3

4

4.30

4
.
3
5

4
.
3
3

4

.

4

0

4

.

3

3

4

.

1

7

3.53

4.51

4.61

4.65

5
.0

8

4.50

4
.4

1

4
.4

9

4.29

4
.
1
8

4

.

0

7

4

.

0

1

4.30

4

.

3

1

4

.

3

0

4

.

3

1

4

.

3

5

4

.2

8

4

.
3

8

4

.
3

4

4.31

4.38

4

.3

9

4
.3

6

4
.
2
7

4
.
2
9

4

.
4

7

4
.
4
8

4.48

4
.
5
8

4

.
5

7

4

.
5

4

4

.
7

2

4
.7

9

5.19

5.58

4

.

6

3

5
.3

0

4
.
5
9

4.56

5.44

4
.
2
8

4
.
4
3

4.19

5

.

3

7

3

.
1

7

2

.

7

5

2
.
5
3

2
.4

3

2

.
3

8

2

.
3

6

2

.

2

7

2

.

4

0

2
.
8
2

2

.

0

4

2.08

2

.

9

5

2

.

0

4

2

.

2

2

2

.
1

3

2

.
9

5

3

.
1

7

2

.
3

6

2
.5

6

2
.4

7

2

.

5

6

2

.
6

8

3.53

3

.

6

2

3

.7

6

3

.
8

3

4

.
0

9

4
.0

4

2

.
5

5

2

.
4

2

2

.3

3

2
.
3
0

2
.
1
6

2

.2

6

2

.4

9

2

.

5

1

2

.

2

6

2

.

4

3

2

.

3

7

2

.

1

3

1

.

9

6

2

.

0

1

2

.

1

0

2

.

2

5

2

.
4

2

2
.
2
6

2

.

5

1

2

.

4

3

2

.
2

2

2

.

3

5

2

.

2

6

2

.

0

3

1

.

9

4

1

.

8

5

2

.

2

1

2

.

3

0

2

.

3

5

2

.

3

3

2

.

2

2

2

.

2

3

2

.

1

9

1
.9

6

2

.

9

3

3

.

2

2

2

.

8

2

2

.

8

0

3

.

0

6

3

.

0

3

2
.
3
1

2

.

2

2

1

.

9

2

2

.

1

7

2.43

2

.
4

0

2

.
4

0

2

.

3

5

2

.

4

3

2

.

5

3

2

.

6

0

2

.

5

5

2

.

4

4

2

.

4

5

2

.

5

2

2

.5

8

2.3
8

2
.9

8

2
.8

2

2.51

2.17

0.25

2.09

0.29

2
.5

7

2
.
0
2

2
.
4
3

2
.
8
3

2
.
7
3

0
.
6
4

2
.
7
5

2
.1

3

2
.3

7

2

.
2

6

2.75

2
.
7
5

2.33

2.29

2
.
6
3

2
.
7

4

2
.
7
8

0
.
4
4

2
.
1
9

2.25

2
.
2
8

2
.
6
9

2
.
6
8

2
.
8
9

2
.
6
4

2
.
5
8

0

.
4

9

3.18

0

.
4

0

0

.
3

4

0.50

2.99

2.38

1.74 1.63

1.5
4

1.4
5

1.31

1.41

1.5
6

1.61

1.25

1.28

1.42

1.56

1.70

1.84

2.13

2.27

2.41

2
.
8
8

2
.
6
0

2
.
6
4

2
.
5
9

2
.
5
4

2
.2

9

1.9
2

1.97

1.67

1
.7

7

1
.7

7
1
.9

0

2
.0

2

1
.8

0

1.58

1.56

1.54

1
.
3
8

1
.
4
8

1
.
3
1

1
.
4
2

1
.
5
3

2

.
1

2

2

.
2

1

2

.
3

0

2
.
1
3

1
.
9
1

1
.
5
8

1
.
6
5

1
.
5
7

1
.
5
7

1
.
5
7

1
.
4
6

1.71

1.59

1.68

1.83

1.89

1 89

1.82

1.78

1.75

1.71

1.64

2
.
5
4

1
.
9
3

1
.
9
2

1
.
7
7

1
.
7
1

1
.
7
2

1
.
7
3

1
.
7
2

1
.
7
1

1
.
6
9

1
.
7
7

1
.
8
7

3
.
2
0

2
.
8
3

2
.
8
3

2
.
9
4

3
.
1
6

0
.
9
9

1
.
1
4

0
 
9

5

0
.
7
7

0
.
8
0

1
.
8
7

1
.
7
7

1
.2

3

0.39

0.47

0
.9

9

0
.7

7

0.82

0
.7

6

0
.7

4

0.72

0.70

0.68

1
.
0
9

1
.
0
7

0
.
9
9

0
.
9
7

0
.
9
4

0
.
8
9

0
.
8
8

0
.8

4

0
.8

8

0.85

0.82

0.79

0.78

0
.7

7

0.81

0
.8

5

0.88

1
.0

2

1.08

0
.
4
6

0
.
5
0

0
.
5
4

0
.
5
9

0
.
5
6

0
.
4
9

0
.
4
1

0
.
3
3

0
.
2
5

0.36

0.48

0.38

0.27

0

.
4

0

0

.
4

0

0

.
4

0

0

.
4

0

0

.
4

0

0

.
4

0

0

.
4

2

0

.
4

4

0

.
4

6

0

.
4

8

0

.
5

0

0

.
4

7

0

.
4

0

0

.
3

7

0

.
3

1

0

.
2

6

0

.
2

4

0

.
2

1

0

.
1

9

0

.
2

3

0

.
3

1

0

.
3

5

2

.6

9

2

.

8

9

3
.4

7

3

.

5

3

3

.

1

3

2

.

9

9

3

.

3

1

2

.

9

4

4
.5

8

4
.
5
8

9.52

11.57

12.65

9.40

7.58

9.39

11.70

9.57

4.71

4
.6

4

H

/W

a

ll

Ø1.0

Sign

Sign

Sign

Sign

Sign

Sign

Sign

H
/W

a
ll

Ø1.0

H
/W

a
ll

B
a
r
r
i
e
r
 
H

t
 
0
.
7

B

a

r
r
i
e

r
 
H

t
 
0

.
7

B
a
r
r
i
e
r
 
H

t
 
0
.
7

B

a

r

r

i

e

r

 

H

t

 

0

.

7

B

a

r

r

i

e

r

 

H

t

 

0

.

7

B

a

r
r
i
e

r
 
H

t
 
0

.
7

B

a

r
r
ie

r
 H

t 0

.7

B

a

r
r
ie

r
 H

t 0

.7

W
all Ht 0.5

Sign

W
a
l
l
 
H

t
 
0
.
5

L
i
n
e
 
o
f
 
F

e
n
c
e
 
P

o
s
t
s

Sign

E

x

t
e

n

t
 
O

f
 
V

e

g

e

t
a

t
i
o

n

F
P

R
 
H

t
 
1
.
5

F
P

R
 
H

t
 
1
.
5

DRAIN APPROX 6M DEEP

Tarmac

Tarmac

Tarmac

Tarmac

ET

MG3

H
e
r
a
s
 
f
e
n
c
e

Dense vegetation

V

e
g
e
ta

te
d
 e

a
rth

 m

o
u
n
d

H

o

a

r
d

in

g

 
F

e

n

c

e

 
H

t
 
2

.
3

Loose chippings

Track

Track

Loose chippings

Dense vegetation

F

P

R

 
H

t
 
1

.
4

F

P

R

 

H

t

 

1

.

4

F
P

R
 
H

t
 
1
.
4

F
P

R
 
H

t
 
1
.
4

Vegetation

V

e

g

e

t

a

t

e

d

 

m

o

u

n

d

U
n
s
u
rf

a
c
e
d
 t
ra

c
k

U
n
s
u
r
f
a
c
e
d
 
t
r
a
c
k

U

n

s

u

r
f
a

c

e

d

 
t
r
a

c

k

Unsurfaced track

Dense vegetation

Unable to survey.

Woodland

Woodland

Group of trees & dense vegetation

Group of trees & dense vegetation

Dense vegetation

Dense vegetation

O

v

e

r

h

e

a

d

 

T

r

e

e

 

c

a

n

o

p

y

 

e

x

t

e

n

t

O
v
e
r
h
e
a
d
 
T

r
e
e
 
c
a
n
o
p
y
 
e
x
t
e
n
t

O

v

e

r

h

e

a

d

 

T

r

e

e

 

c

a

n

o

p

y

 

e

x

t

e

n

t

O

v

e

r

h

e

a

d

 

T

r

e

e

 

c

a

n

o

p

y

 

e

x

t

e

n

t

O

v

e

r

h

e

a

d

 

T

r

e

e

 

c

a

n

o

p

y

 

e

x

t

e

n

t

Unsurfaced track

F

P

W

 
H

t
 
1
.
0

F
P

W

 
H

t
 
1
.
0

Dense vegetation

Dense vegetation

MG2

Ht 13

MG

Ht 3

Dense vegetation

Dense vegetation

U

n

s

u

r

f

a

c

e

d

 

t

r

a

c

k

U

n

s

u

r

f

a

c

e

d

 

t

r

a

c

k

O
verh

ead T
re

e c
anopy e

xte
nt

Overhead Tree canopy extent

Overhead Tree canopy extent

U
n
s
u
r
f
a
c
e
d
 
t
r
a
c
k

L

o

o

s

e

 

c

h

i

p

p

i

n

g

s

 

t

r

a

c

k

U
n
s
u
r
f
a
c
e
d
 
t
r
a
c
k

U
n
s
u
r
f
a
c
e
d
 
t
r
a
c
k

Group of trees & vegetation

Group of trees & vegetation

Group of trees & vegetation

Group of trees & vegetation

Group of trees & vegetation

Group of trees

MG

Ht 13

Ø0.4

Ht 12

Ø0.3

Ht 12

Ø0.7

Ht 13

Ø0.4

Ht 5

MG

Ht12

Ø0.5

Ht 11

Ø0.7

Ht 13

MG

Ht 13

MG

Ht 4

MG4

Ht 13

T
a
r
m

a
c

Tarmac

Tarmac

Tarmac

MG

Ht 10

MG

Ht 10

MG

Ht 8

MG

Ht 8

MG

Ht 8

Tarmac

Tarmac

Tarmac

Loose chippings

Loose chippings

Dense vegetation & rubble mounds

H

e

r

a

s

 

f

e

n

c

e

R

u
b
b
l
e
 
m

o
u
n
d

MG

Ht 8

FCB H
t 1

.5

F
C

B

 
H

t
 
1
.
5

Vegetation

Tarmac

F
C

B
 
H

t
 
1
.
7

H

e

r
a

s
 
f
e

n

c
e

W
all

Tarmac

Dense vegetation

(Brambles Ht 2m)

Unable to survey.

Dense vegetation

(Brambles Ht 2m)

Unable to survey.

Dense vegetation

(Brambles Ht 2m)

Unable to survey.

Dense vegetation

(Brambles Ht 2m)

Unable to survey.

MG

Ht 5

Mast

FSP Ht 1.5

M
a
t
u
r
e
 
h
e
d
g
e
 
H

t
 
4
.
0

Dense vegetation

Unable to survey.

Dense vegetation

Unable to survey.

O
v
e
r
h
e
a
d
 
T

r
e
e
 
c
a
n
o
p
y
 
e
x
t
e
n
t

Overhead Tree canopy extent

Overhead Tree canopy extent

F

P

R

 
H

t
 
1

.
4

Dense vegetation

Ø1.0

MG2

Ht 11

Ø0.2

Ht 11

Ø0.2

Ht 11

Ø0.3

Ht 11

Ø1.0

Ht 12

MG

Ht 13

Ø0.1

Ht 13

Ø0.4

Ht 13

Ø0.2

Ht 13

Ø0.1

MG

Ht 13

MG

 Ht 11

Dense vegetation

F
C

B
 H

t 1
.5

Dense vegetation

Vegetation

Ø0.4

Ht 16

Ø0.3

Ht 12

Ø0.6

Ht 15

Ø0.3

Ht 14

Ø0.2

Ht 15

Ø0.4

Ht 15

Ø0.4

Ht 15

Ø0.3

Ht 15

Ø0.9

Ht 14

Ø0.4

Ht 15

Ø0.4

Ht 15

Ø0.5

Ht 15

Ø0.5

Ht 15

Ø0.5

Ht 15

Ø0.5

Ht 15

Ø0.3

Ht 15

Ø0.2

Ht 15

Ø0.3

Ht 15

Ø0.4

Ht 15

Ø0.4

Ht 15

Ø0.3

Ht 13

Wall

Top of mast lv:

Ø0.5

Unable to suvery ditch.

M

a
t
u
r
e
 
H

e
d
g
e
 
H

t
 
3
.
0

M

a
t
u
r
e
 
H

e
d
g
e
 
H

t
 
3
.
0

M
a
t
u
r
e
 
H

e
d
g
e
 
H

t
 
3
.
0

M

a
t
u
r
e
 
H

e
d
g
e
 
H

t
 
3
.
0

E
a
r
t
h
 
m

o
u
n
d

Gy

3.56

Gy

4.42

IC

CL 4.12

IC

CL 4.14

MH

CL 4.20

MH

CL 4.19

IC

CL 4.09

Sign

Gy

4.08

MH

CL 4.35

Gy

4.24

Gy

4.19

Gy

4.20

MH

CL 4.30

CBX

Gy

4.20

Gy

4.24

Gy

4.28

Gy

4.42

Gy

4.38

BT

3.15

BT

3.16

BT

3.09

BT

2.96

BT

3.10

BT

2.66

Gy

2.80

Gy

3.08

Gy

3.34

BT

3.41

BT

6.29

IC

CL 4.75

IC

CL 4.60

Gy

4.21

Gy

4.39

Gy

4.26

Gy

4.19

Gy

4.41

CBX

Gy

4.15

Gy

4.03

Gy

3.75

Gy

3.55

Gy

3.23

IC

CL 3.45

CBX

Gy

3.21

Gy

3.54

Gy

3.49

Gy

3.48

Gy

3.54

IC

CL 3.66

Gy

3.60

Gy

3.74

Gy

3.95

Gy

3.97

Gy

4.26

CBX

Ø1.5

H
e
a
d
 w

a
ll

Ø1.5

Ø1.2

Ø0.5

BT

3.24

BT

3.65

IC

CL 4.13

T
a
c
t
i
l
e

T
a
c
t
i
l
e

3

.

0

3

.

0

3.
0

3.0

3

.

0

3

.

0

3

.

0

3
.
0

3

.

0

3

.

0

3

.

0

3

.

0

3
.
0

3

.

0

3

.

0

3
.
0

3.0

3.
0

3.0

3
.
0

3

.

0

3
.
0

3

.

0

3
.
0

3

.

0

3
.
0

3

.

0

3

.

0

3

.

0

4
.
0

2

.

0

2.0

2

.

0

2.0

2

.

0

2

.

0

3

.

0

3
.
0

3
.
0

3

.

0

3
.
0

3.
0

3

.

0

3.0

3
.
0

3.0

3
.
0

3

.

0

3

.

0

3

.

0

3
.
0

3

.

0

3.0

3

.

0

3
.
0

3
.
0

3

.

0

3
.
0

4.0

3
.
0

3

.

0

3
.
0

3

.

0
3.
0

3
.
0

3
.
0

3
.
0

3

.

0

2

.

0

2

.

0
2

.

0

3

.

0

3

.

0

3

.

0

3.0

3

.

0

3
.
0

3

.

0

3

.

0

3
.
0

3

.

0

3

.

0

4

.

0

3

.

0

3.
0

3.0

3
.
0

3

.

0

3
.
0

3
.
0

3

.

0

3
.
0

3

.

0

3

.

0

3

.

0

AREA OF TREES

AREA OF TREES

0

.
7

7

0

.

6

7

0.64

0.72

1
.0

0

0.44

0.14

0

.

4

2

0

.
7

7

0

.
4

3

SW drainage to

drain via BG3

SW drainage to

drain via BG3

Future Road to

drain via BG3

SW drainage to

drain via BG4

SW drainage to

drain via BG4

SW drainage to

drain via BG4

SW drainage to

drain via BG2

G

G

GG

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

/

/

/

/

/

/

/

/

/

/

/

/

/

/

/

/

/

/
/

/
/

/
/

/
/

/
/

/
/

/
/

/
/

/
/

/
/

/

/

/

/
/

/
/

/
/

/
/

/
/

/
/

/
/

/
/

/
/

/
/

/
/

/
/

/
/

/
/

/
/

/
/

/
/

/
/

/
/

/
/

/
/

/
/

/
/

/
/

/
/

/
/

/
/

/
/

/
/

/
/

/
/

/
/

/
/

/
/

/
/

/
/

/
/

/
/

/
/

/
/

/
/

/
/

/
/

/
/

/

/

/

/

/

/

/

/
/ / / / / / / / /

/

/

/

/

/

/

/

/

/
/

/
/

/
/

/
/

/
/

/

/

/

/

/
/

/
/

/
/

/
/

/
/

/
/

/
/

Headwall 20

IL: 1.370

Headwall 6

IL: 1.700

Headwall 24

IL: 1.950

Headwall 13

IL: 1.679

Flow Control Chamber 1

CL: 2.950

IL: 2.394 (Weir)

IL: 1.300 (375Ø)

Flow Control Chamber to release

16.8l/s max into IDB watercourse.

Excess flows to discharge over

weir into new watercourse system

(Headwall 24) to be stored in

attenuation basin areas

downstream.

Headwall

23 IL: 1.310

Flow Control Chamber 2

CL: 2.545 (min.)

IL: 1.005 (375Ø)

Headwall 43

IL: 1.035

Headwall 44

IL: 1.005

Low level pipes to allow for

utilisation of basin storage.

Headwall 17

IL: 1.565

Headwall 18

IL: 1.404

FW rising main to receive

discharge from later

development phases

FW Rising Main final

connection onto public

sewer via requisition by

Severn Trent Water

16.8l/s max restricted

discharge to IDB

Watercourse via

connection to new 1500Ø

culvert.

IL: 1.272 (375Ø)

Peak discharge rate

from Flow Control

Chamber to be 2.5l/s

Attenuation basin HA3

1.5m deep (max)

water storage

IL 0.075

Attenuation basin HA1 and

Road

Max 0.5m permanent water

depth, plus

1m deep max water storage

IL 1.340

Attenuation basin HA2

1m deep max water

storage

IL 1.425

FW Rising Main final connection

onto public sewer via requisition

by Severn Trent Water - extents

within adopted highway shown

indicatively and subject to utility

surveys. (Additional circa 2.6km

Rising Main to connect onto

Burringham Road.)

Headwall to new

culverted section of the

IDB watercourse

IL: 0.460 (1500Ø)

Headwall to new culverted

section of the IDB watercourse

IL: 0.410 (1500Ø)

Pipe connection between IDB

watercourse and water vole

habitat ditch to promote inflow of

water to minimise potential for

water stagnation

MH

CL: 4.476

IL: 3.876

MH

CL: 4.193

IL: 3.593

MH

CL: 3.102

IL: 2.447

MH

CL: 2.961

IL: 2.327

MH

CL: 2.707

IL: 2.207

MH

CL: 2.718

IL: 2.084

MH

CL: 3.189

IL: 1.964

MH

CL: 3.021

IL: 1.844

MH

CL: 2.764

IL: 1.725

Headwall 45

IL: 0.850

Headwall 26

IL: 1.458

Headwall 25

IL: 1.494

Low level pipes

to allow for

utilisation of

basin storage.

Emergency FW Storage in

oversized pipes located beneath

proposed footway/cycleway.

Proposed FW Pumping

Station

CL 3.735

IL -1.850 (225)

Assuming 0.9m deep sump

Sump Level circa -2.750

FW rising main to receive

discharge from later

development phases

HA1 FW Stub

IL -1.556 (225)

HA2 FW Stub

IL -0.600 (225)

LC2 FW Stub

IL -0.662 (150)

HA3 FW Stub

IL -0.812 (150)

LC1 FW Stub

IL -1.145 (150)

Connection to existing IDB

maintained watercourse

IL: 0.20

HA1 assumed impermeable

catchment of 4.816ha

based on 60% of total site

area with 10% urban creep

allowance

HA2 assumed impermeable

catchment of 3.688ha

based on 60% of total site

area with 10% urban creep

allowance

HA3 assumed impermeable

catchment of 2.314ha

based on 60% of total site

area with 10% urban creep

allowance

Filter drain to convey flows

from new footway/cycleway

adjacent to Brumby

Common lane

LC2 assumed impermeable

catchment of 0.983ha based on

90% of total site area, with free

discharge to watercourse

between Headwall 13 and 17

LC1 assumed impermeable

catchment of 0.947ha based on

90% of total site area, with free

discharge to stub to BG2

LC1

HA3

HA6

BG1

BG2

EW1

BG3

EW2

NB1

UA1

AB3

AB2

HA1

HA2

HA4

HA5

AB1

LC2

Headwall 48

IL: 0.600

Flow Control Chamber 3

CL: 2.250 (min.)

IL: 1.130

LC1 SW Stub

IL 1.210 (600)

Headwall 46

IL: 1.170

Headwall 47

IL: 1.170

Peak discharge rate

from Flow Control

Chamber to be 1.3l/s

Project - Originator - Zone - Level - Type - Role - Number Status RevDrawing Status

Drawing TitleProject TitleClient

BWB Ref: Date: Scale@A0:

Drawn: Reviewed:

Rev Date RevDrw

ISSUES & REVISIONS

Details of issue / revision

Manchester | 0161 233 4260

Nottingham | 0115 924 1100

Leeds | 0113 233 8000

London | 020 7234 9122

Birmingham | 0121 233 3322

www.bwbconsulting.com

© Copyright BWB Consulting Ltd

S8LIN-BWB-CIV-XX-D-C-0500 P03
For Planning

Outline Drainage StrategyPhase 1,

Lincolnshire Lakes,

Scunthorpe

Hargreaves Land Ltd.

A. Biag C. Brackley

221638 1:1000Dec '24

1. Do not scale this drawing. All dimensions must be checked/ verified on site. If in doubt ask.

2. This drawing is to be read in conjunction with all relevant architects, engineers and specialists

drawings and specifications.

3. All dimensions in millimetres unless noted otherwise. All levels in metres unless noted otherwise.

4. Any discrepancies noted on site are to be reported to the engineer immediately.

5. Any Surface Water Drainage pipes not specified are to be assumed as 150mm diameter.

6. Refer to BWB Drawing:

LIN-BWB-CIV-XX-DR-C-0501

LIN-BWB-CIV-XX-DR-C-0502

Notes

\\bwbdeltekfil\JOB FOLDERS\2022\221638-Lincolnshire Lakes, Phase 1\ProjectDelivery\01-WIP\Drawings\LIN-BWB-XX-XX-DR-C-0500_Drainage Layout.dwg

ALL COVER AND INVERT

LEVELS ARE SHOWN

INDICATIVELY. LEVELS

TO BE UPDATED AS

PART OF DETAILED

DESIGN.

DRAINS WITHIN FUTURE

DEVELOPMENT

PARCELS ARE SHOWN

FOR ILLUSTRATIVE

PURPOSES ONLY.

P03 24.12.24 Planning issue CBAB

Key Plan

Proposed Surface Water Drainage

Proposed Foul Sewer Drainage

/ / / / /

Foul Sewer Rising Main (Final connection to be

defined by Severn Trent Water)

Key Plan

Proposed Surface Water Drainage

Proposed Foul Sewer Drainage

/ / / / /

Foul Sewer Rising Main (Final connection to be

defined by Severn Trent Water)

For details of previous issue / revisions, refer to revision P02


	Appendix 6 - Outline Drainage Strategy.pdf
	Untitled Extract Pages.pdf
	Sheets and Views
	Sheet 1


	Untitled Extract Pages.pdf
	Sheets and Views
	Sheet 2


	LIN-BWB-CIV-XX-D-C-0500_Outline Drainage Strategy_S8-P03.pdf
	Sheets and Views
	Outline DWG



	Appendix 8 - Drainage Model - LIN-BWB-XX-XX-DR-C-0500-Drainage Model_S1-P01.pdf
	STORM SEWER DESIGN by the Modified Rational Method



Design Criteria for Storm
	Time Area Diagram for Storm at outfall 23 (pipe 3.004)
	Time Area Diagram at outfall  (pipe 9.001)
	Network Design Table for Storm




