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DRAWING SPECIFIC NOTES
1. ALL DRAWINGS TO BE CHECKED BY CONTRACTOR ON SITE AND

ENGINEER INFORMED OF DISCREPANCIES BEFORE WORK
COMMENCES.

2. CONTRACTOR SHALL SATISFY HIMSELF AS TO THE ACCURACY
OF EXISTING DRAINAGE LEVELS & SERVICES ON SITE PRIOR TO
COMMENCEMENT OF WORKS ON SITE

3. ALL WORKS TO BE CONSTRUCTED IN ACCORDANCE WITH THE
NRA SPECIFICATION FOR ROAD WORKS UNLESS NOTED
OTHERWISE

4. MANHOLE COVER LEVELS ARE TO CONFORM WITH FINISHED
ROAD AND PATH LEVELS

5. ALL DRAINAGE TO BE AS PER THE LOCAL AUTHORITY CODE OF
PRACTICE FOR DRAINAGE WORKS/LOCAL AUTHORITY & IRISH
WATER REQUIREMENTS

6. ALL EXTERNAL COLLECTOR DRAINS TO BE MINIMUM 150 mm DIA.
7. ALL FOUL SEWERS TO BE CONCRETE OR WAVIN SPEC AS PER

IRISH WATER SPECIFICATION, AND COMPLY WITH THE
REQUIREMENTS OF THE IRISH WATER CODE OF PRACTICE.

7. ALL SURFACE WATER SEWERS TO BE CLASS H CONCRETE TO
EN1916 & IS 6 2004.

8. THIS DRAWING IS BASED ON TOPO SURVEY BY J&L SURVEY
LIMITED. DATED 11/12/2017

9. CONTRACTOR SHALL INSPECT THE ROUTE & CONFIRM
LOCATIONS OF ALL TREES, FEATURES, ENTRANCES & ASPECTS
IMPACTING CONSTRUCTION OF THE WORKS

GENERAL NOTES:
1. ALL WORKS SHALL BE CONSTRUCTED IN ACCORDANCE WITH

THE WORKS REQUIREMENTS.
2. ALL DIMENSIONS IN METRES UNLESS SPECIFIED OTHERWISE.
3. ALL CO-ORDINATES ARE TO IRISH TRANSVERSE MERCATOR.
4. ALL LEVELS ARE TO ORDNANCE DATUM (MALIN HEAD).
5. ALL TEMPORARY TRAFFIC & OPERATIONS MANAGEMENT SHALL

COMPLY FULLY WITH THE WORKS REQUIREMENTS
6. THE CONTRACTOR MUST LIAISE DIRECTLY WITH LOCAL

AUTHORITY DEPARTMENTS AS DIRECTED IN THE WORKS
REQUIREMENTS.

7. ALL VEHICULAR & PEDESTRIAN, CYCLE & PRIVATE ACCESS
ROUTES WITHIN AND SURROUNDING THE WORKS EXTENTS
MUST BE MAINTAINED THROUGHOUT THE WORKS IN
ACCORDANCE WITH THE CONTRACTORS APPROVED
TEMPORARY TRAFFIC & OPERATIONS MANAGEMENT PLAN.
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LIST OF IRISH WATER WASTEWATER STANDARD DETAILS BROUGHT INTO THE CONTRACT

STD-WW-02 TYPICAL LAYOUT FOR SEWER WITHIN NEW DEVELOPMENT
STD-WW-03 DRAIN AND SERVICE CONNECTION PIPEWORK
STD-WW-04 TYPICAL SEWER/SERVICE PIPE CONNECTION
STD-WW-05 TYPICAL SERVICE LAYOUT INDICATING SEPARATION DISTANCES
STD-WW-06 RESTRICTIONS ON TREES/SHRUBS PLANTING ADJACENT TO SEWERS
STD-WW-07 TRENCH BACKFILL & BEDDING
STD-WW-08 CONCRETE BED, HAUNCH & SURROUND TO WASTEWATER PIPES
STD-WW-09 BLOCKWORK MANHOLE (<450mmØ)
STD-WW-10 PRE-CAST CONCRETE MANHOLE
STD-WW-11 IN-SITU CONCRETE MANHOLE
STD-WW-12 BACKDROP MANHOLES
STD-WW-13 PRIVATE SIDE INSPECTION CHAMBER
STD-WW-14 THRUST BLOCKS FOR RISING MAINS
STD-WW-15 SCOUR VALVE CHAMBER (FOUL RISING MAIN <200mmØ)
STD-WW-16 SLUICE VALVE DETAILS FOR RISING MAINS DUCTILE IRON (D.I) PIPE 
(<200mmØ)(SHEET 1 OF 2)
STD-WW-17 SLUICE VALVE DETAILS FOR RISING MAIN POLYETHYLENE (P.E) PIPE 
(<200mmØ)(SHEET 2 OF 2)
STD-WW-18 AIR VALVE CHAMBER (FOUL RISING MAIN <200mmØ)
STD-WW-19 DUCT CHAMBER
STD-WW-20 EMERGENCY OVERFLOW STRUCTURE
STD-WW-21 TYPICAL DITCH/STREAM CROSSING FOR GRAVITY MAIN (SHEET 1 OF 2)
STD-WW-22 TYPICAL DITCH/STREAM CROSSING FOR RISING MAIN (SHEET 2 OF 2)
STD-WW-23 TYPICAL BRIDGE CROSSING FOR RISING MAIN (SHEET 1 OF 2)
STD-WW-24 TYPICAL BRIDGE CROSSING FOR RISING MAIN (SHEET 2 OF 2)
STD-WW-25 SECURITY GATE & FENCING
STD-WW-26 INDICATIVE PUMPING STATION LAYOUT
STD-WW-27 FLOW METER CHAMBER (FOUL RISING MAIN <200mmØ)
STD-WW-28 INDICATIVE SUBMERSIBLE PUMPING STATION
STD-WW-28A INDICATIVE PRE-CAST CONCRETE SUBMERSIBLE PUMPING STATION
STD-WW-29 RISING MAIN DISCHARGE MANHOLE
STD-WW-30 KIOSK TYPE 1 PUMPING STATION & WET KIOSK (SHEET 1 OF 2)
STD-WW-31 KIOSK TYPE 2 + 3 PUMPING STATION & WET KIOSK (SHEET 2 OF 2)
STD-WW-32 HARDSTANDING AREA PUMPING STATION (PERMEABLE & IMPERMEABLE)
STD-WW-33 LAMP BOLLARD & LAMP STANDARD
STD-WW-34 VENT STACK

LIST OF IRISH WATER WASTEWATER STANDARD DETAILS BROUGHT INTO THE CONTRACT

STD-WW-02 TYPICAL LAYOUT FOR SEWER WITHIN NEW DEVELOPMENT
STD-WW-03 DRAIN AND SERVICE CONNECTION PIPEWORK
STD-WW-04 TYPICAL SEWER/SERVICE PIPE CONNECTION
STD-WW-05 TYPICAL SERVICE LAYOUT INDICATING SEPARATION DISTANCES
STD-WW-06 RESTRICTIONS ON TREES/SHRUBS PLANTING ADJACENT TO SEWERS
STD-WW-07 TRENCH BACKFILL & BEDDING
STD-WW-08 CONCRETE BED, HAUNCH & SURROUND TO WASTEWATER PIPES
STD-WW-09 BLOCKWORK MANHOLE (<450mmØ)
STD-WW-10 PRE-CAST CONCRETE MANHOLE
STD-WW-11 IN-SITU CONCRETE MANHOLE
STD-WW-12 BACKDROP MANHOLES
STD-WW-13 PRIVATE SIDE INSPECTION CHAMBER
STD-WW-14 THRUST BLOCKS FOR RISING MAINS
STD-WW-15 SCOUR VALVE CHAMBER (FOUL RISING MAIN <200mmØ)
STD-WW-16 SLUICE VALVE DETAILS FOR RISING MAINS DUCTILE IRON (D.I) PIPE 
(<200mmØ)(SHEET 1 OF 2)
STD-WW-17 SLUICE VALVE DETAILS FOR RISING MAIN POLYETHYLENE (P.E) PIPE 
(<200mmØ)(SHEET 2 OF 2)
STD-WW-18 AIR VALVE CHAMBER (FOUL RISING MAIN <200mmØ)
STD-WW-19 DUCT CHAMBER
STD-WW-20 EMERGENCY OVERFLOW STRUCTURE
STD-WW-21 TYPICAL DITCH/STREAM CROSSING FOR GRAVITY MAIN (SHEET 1 OF 2)
STD-WW-22 TYPICAL DITCH/STREAM CROSSING FOR RISING MAIN (SHEET 2 OF 2)
STD-WW-23 TYPICAL BRIDGE CROSSING FOR RISING MAIN (SHEET 1 OF 2)
STD-WW-24 TYPICAL BRIDGE CROSSING FOR RISING MAIN (SHEET 2 OF 2)
STD-WW-25 SECURITY GATE & FENCING
STD-WW-26 INDICATIVE PUMPING STATION LAYOUT
STD-WW-27 FLOW METER CHAMBER (FOUL RISING MAIN <200mmØ)
STD-WW-28 INDICATIVE SUBMERSIBLE PUMPING STATION
STD-WW-28A INDICATIVE PRE-CAST CONCRETE SUBMERSIBLE PUMPING STATION
STD-WW-29 RISING MAIN DISCHARGE MANHOLE
STD-WW-30 KIOSK TYPE 1 PUMPING STATION & WET KIOSK (SHEET 1 OF 2)
STD-WW-31 KIOSK TYPE 2 + 3 PUMPING STATION & WET KIOSK (SHEET 2 OF 2)
STD-WW-32 HARDSTANDING AREA PUMPING STATION (PERMEABLE & IMPERMEABLE)
STD-WW-33 LAMP BOLLARD & LAMP STANDARD
STD-WW-34 VENT STACK

7

2

.
0

9

2

7
1
.
9
4
4

7
1
.
8
5
3

7
1
.
6
3
8

7

1

.
5

0

9

7

1

.
4

8

3

7

1

.
3

7

1

7

1

.
3

6

0

7

1

.
3

5

4

7

1

.

3

3

1

7

1

.
2

9

0

7

1

.
3

0

0

7

1

.
4

0

2

7

1

.

5

5

1

7

1

.

6

0

0
7

1

.

7

1

1

7

1

.

7

0

4

7

1

.

6

9

7

7

1

.

9

6

7

7

1

.

9

7

0

7

1

.

8

4

3

7

1

.

7

6

3

7

1

.

7

5

7

7
1
.
6
9
6

7
1
.
8
0
1

7

1

.
9

3

3

7

2

.
0

3

4

7

1

.

8

0

7

1

.

8

2

7

1

.

8

8

7

2

.

2

7

7

2

.

3

4

7

2

.

4

1

7

2

.

7

4

7

2

.

8

9

7

3

.

1

1

7

3

.

9

2

7

4

.

0

6

7

3

.

7

8

7

3

.

3

4

7

2

.

6

8

7

3

.

0

6

7

3

.

3

7

7

3

.

7

3

7

3

.

1

8

7

3

.

1

8

7

3

.

8

6

7

4

.

4

2

7

4

.

1

4

7

2

.

1

3

7

1

.

9

6

7

2

.

0

5

7

2

.

1

2

8

7

2

.

9

8

6

7
1
.
3
1

7

1

.

2

6

7

1

.

1

9

7

1

.

1

8

7

1

.

2

3

7

1

.

4

1

7

1

.

7

8

7

2

.

0

4

7

3

.

2

0

7

3

.

1

6

7

3

.

3

2

7

3

.

1

7

7

2

.
4

9

7

2

.

2

3

7

2

.

0

3

7

1

.

8

3

7

1

.

5

6

F

H

7

2

.

9

1

7

2

.

9

0

7

2

.

7

2

7

2

.

5

8

7

2

.

7

3

7

2

.

4

9

7

2

.

3

9

7

2

.

3

5

7

1

.

5

0

7

1

.

5

7

7

1

.

6

8

7

1

.

7

8

72.308

72.695
7

2

.

7

5

9

7
2
.
8
9
6

7

2

.
8

4

9

7

2

.
3

8

4

7

2

.

0

3

4

7

1

.

9

9

9

7

2

.
0

6

3

7

2

.

3

3

2

7

2

.

4

5

4

7

2

.

2

7

0

7

1

.

7

8

5

7

2

.

2

0

6

7

2

.

4

3

7

7

2

.

6

1

9

7

2

.

6

1

0

7

2

.

4

8

9

7

2

.

4

3

2

7

2

.

4

9

7

7

2

.

2

8

3

7

2

.

3

0

8

7

2

.

0

8

4

7

1

.
3

8

2

7

1

.
3

4

0

7

1

.
3

6

6

7
1
.
6
1
3

7
1
.
6
1
4

7
1
.
5
6
1

7

1

.

5

6

0

7

1

.

4

4

0

7
1
.
5
9
8

7
1
.
6
2
8

7

1

.

2

7

0

7

1

.

2

3

8

7

1

.

2

3

2

7

1

.
4

7

3

7

1

.

3

3

8

7

1

.

0

8

6

7

1

.

2

5

9

7

1

.

2

8

9

7

1

.
1

8

1

7
1
.
1
1
2

7

1

.

2

0

7

7

1

.

3

0

1

7

1

.

2

7

9

71.300
7

1

.

2

7

6

7

1

.
3

5

2

7

1

.

2

6

4

7

1

.

1

2

7

7

1

.

1

3

3

7

1

.

5

6

3

7

1

.

4

2

5

7

1

.

2

5

2

7

1

.
0

4

4

7
1
.
6
5
9

7

1

.

8

2

7

7

1

.

5

8

0

7

1

.

8

7

8

7

1

.

6

7

6

7

1

.

6

3

2

I

L

7

0

.

2

8

7

1

.

4

1

7

1

.

3

4

7

1

.

3

3

7

2

.

3

5

7

2

.

8

7

7

3

.

2

1

7

2

.

8

5

7

2

.

4

3

7

2

.

0

6

7

1

.

9

2

7

1

.

3

7

7

1

.

3

2

7

1

.

3

6

7

1

.

7

4

7

1

.

3

8

7

1

.

2

6

7

1

.

1

8

7

1

.

3

4

7

1

.

3

3

7

1

.

3

1

7

1

.

3

2

7

1

.

2

5

7

1

.

4

4

7

1

.

2

2

7

1

.

3

9

7

1

.

3

8

7

2

.

2

2

7

2

.

3

3

7

2

.

3

3

7

2

.

1

5

7

2

.

1

1

7

2

.

0

4

7

1

.

8

8

7

2

.

1

1

7

2

.

0

7

7

2

.

2

4

7

2

.

0

5

7

2

.

2

8

7

2

.

2

9

7

2

.

0

3

7

2

.

2

6

7

2

.

0

5

7

1

.

9

2

7

1

.

9

0

7

1

.

9

3

7

1

.

9

3

7

1

.

7

8

7

1

.

7

7

7

1

.

7

7

7

1

.

9

0

7

1

.

8

4

7

1

.

7

4

7

1

.

6

7

7

1

.

6

0

7

1

.

6

2

7

1

.

5

9

7

1

.

4

9

7

1

.

4

9

7

1

.

5

0

7

1

.

5

2

7

1

.

4

8

7

1

.

2

2

7

1

.

4

1

7

1

.

3

0

7

1

.

3

4

7

1

.

4

7

7

1

.

3

6

7

1

.

2

7

7

1

.

2

7

7

1

.

3

4

7

2

.

4

6

4

7

1

.

3

7

8

7

1

.

6

5

4

7

1

.

6

2

8

7

1

.

6

6

5

7

2

.

1

5

2

7

1

.

3

4

1

7

2

.

7

4

0

7

3

.

2

4

0

7

3

.
2

5

1

7

2

.
8

5

1

73.575

7
2
.7

5
7

7

2

.

6

9

3

7

2

.

6

6

9

7

2

.
6

3

8

7

2

.
6

3

6

7

2

.

7

3

3

7

2

.

7

7

3

7

3

.

1

5

1

7
3
.
1
9
8

7

3

.

2

0

0

7

3

.

1

4

2

7

3

.

0

4

2

7

2

.

3

2

1

7
2
.
3
8
3

7

2

.
9

1

2

7

2

.

8

6

4

72.4
98

7

2

.
2

4

8

7
2
.
9
8
6

7

3

.
0

3

6

7
1
.
5
4
7

7

1

.

5

4

0

7

1

.

5

7

5

7

1

.

6

4

1

7

1

.

5

7

1

7
1
.
7
0
5

7

1

.

5

6

7

7

1

.

4

7

8

7

1

.
4

7

4

7

1

.

4

8

4

7

1

.

4

6

4

7

1

.

5

1

4

7

1

.

4

4

7

7

1

.
4

9

1

7

1

.

4

4

2

7

1

.

3

6

4

7

1

.
4

3

5

7

1

.
3

8

3

7

1

.

3

6

6

7

2

.

9

4

9

7

4

.

0

0

0

7

3

.

5

0

0

7

3

.

0

0

0

7

2

.

5

0

0

7
2
.5

0
0

72.0
00

7

2

.

0

0

0

7

1

.
5

0

0

7

2

.

0

0

0

7

1

.

5

0

0

7

1

.

5

0

0

7
1
.
5
0
0

7

1

.
5

0

0

7

1

.

5

0

0

72.500

7

2

.

5

0

0

7

1

.

5

0

0

7

2

.

0

0

0

7

2

.

0

0

0

7

1

.

5

0

0

7

2

.

5

0

0

7

2

.

0

0

0

7

1

.
5

0

0

7

2

.

0

0

0

7

2

.

0

0

0

7

2

.
0

0

0

7

2

.

5

0

0

7

3

.

0

0

0

7

3

.

5

0

0

7

2

.

5

0

0

7
1
.
5
0
0

7

1

.
5

0

0

7

3

.

5

0

0

7

4

.
0

0

0

7

3

.

5

0

0

7
2
.0

0
0

7

4

.

5

0

0

7

2

.

0

3

2

7

3

.

7

3

7

2

.

0

4

4
J

L

1

7

2

.
0

0

0

7

2

.
5

0

0

7

2

.

0

0

0

7

2

.

5

0

0

7

2

.

0

0

0

7

2

.

5

0

0

7

1

.

5

0

0

72.000

7
2
.0

0
0

7

1

.

5

0

0

7

1

.

5

0

0

7

2

.

0

0

0

7

2

.

0

0

0

7

2

.

5

0

0

72.500

7

2

.

5

0

0

7

2

.
5

0

0

7

2

.
5

0

0

7

2

.

0

0

0

7

2

.

0

0

0

7

2

.

0

0

0

7

2

.

5

0

0

7

2

.

5

0

0

7

2

.

5

0

0

7

1

.
5

0

0

7

1

.

5

0

0

7
1
.
5
0
0

7

2

.

0

0

0

7

2

.

0

0

0

7

1

.

5

0

0

7

1

.

5

0

0

7

1

.

5

0

0

7
1
.
5
0
0

7

1

.
5

0

0

7
1
.5

0
0

7
3
.
0
0
0

7

3

.

0

0

0

7

4

.
0

0

0

7

4

.

0

0

0

7

4

.

5

0

0

7

4

.

5

0

0

7

3

.
5

0

0

7

3

.

5

0

0

7

3

.
0

0

0

7

3

.

5

0

0

7

3

.

5

0

0

7

4

.

0

0

0

7

4

.

0

0

0

7

3

.

5

0

0

7
3
.
5
0
0

7

4

.

0

0

0

7

4

.

0

0

0

7

4

.

0

0

0

7

4

.

0

0

0

7

5

.

0

0

0

7
4
.5

0
0

7

4

.

5

0

0

7

4

.

5

0

0

7

4

.

5

0

0

7

4

.

5

0

0

7

4

.

0

0

0

7

4

.

0

0

0

7

4

.

0

0

0

7
3
.
5
0
0

7

4

.

0

0

0

7

4

.

0

0

0

7
4
.0

0
0

7

4

.

0

0

0

73.500

7

3

.

5

0

0

7

3

.

5

0

0

7

3

.

5

0

0

7

3

.

5

0

0

7

3

.

0

0

0

7

4

.

0

0

0

7

4

.

5

0

0

7

5

.

0

0

0

7

4

.

0

0

0

7

4

.

5

0

0

7

4

.

0

0

0

7

4

.
0

0

0

7

4

.

0

0

0

7

4

.

5

0

0

7

4

.
5

0

0

7

4

.

0

0

0

74.500

7
4
.0

0
0

7

3

.

5

0

0

73.500

7

3

.

5

0

0

7

3

.

5

0

0

73.500

7

3

.

5

0

0

7
3
.
5
0
0

7

3

.

5

0

0

73.500

7

3

.
5

0

0

7

3

.
0

0

0

7

3

.

0

0

0

7

3

.

0

0

0

7

3

.
0

0

0

7

3

.

0

0

0

7

3

.

0

0

0

7

3

.

0

0

0

7

3

.
5

0

0

7

4

.
0

0

0

7

4

.
5

0

0

7

5

.

0

0

0

7

5

.

0

0

0

7

4

.

0

0

0

7

4

.

5

0

0

7

3

.

5

0

0

7

3

.

5

0

0

7

3

.
5

0

0

7

3

.

0

0

0

7

3

.

0

0

0

7
3
.
5
0
0

7

3

.
5

0

0

7

3

.

0

0

0

7

3

.

5

0

0

7

3

.

5

0

0

7

3

.

5

0

0

7

4

.

0

0

0

7

4

.

5

0

0

7

4

.
0

0

0

7

4

.
0

0

0

7

4

.

0

0

0

7
4
.
0
0
0

7

3

.

5

0

0

7

3

.
5

0

0

7

4

.

0

0

0

7
4
.0

0
0

7

3

.

5

0

0

7

4

.

5

0

0

7

4

.
5

0

0

7

5

.

0

0

0

7
4
.
0
0
0

7
2
.0

0
0

7

4

.

0

0

0

73.500

7

3

.

5

0

0

7

3

.

5

0

0

7
4
.
0
0
0

7

4

.

0

0

0

7

4

.

5

0

0

7

4

.

0

0

0

7

2

.

5

0

0

7

4

.
0

0

0

7

4

.
0

0

0

7

2

.
5

0

0

7

3

.

0

0

0

7

2

.

5

0

0

7

4

.

3

5

4

7

4

.

3

1

3

7

4

.

2

9

6

7

4

.

1

9

3

7

4

.

1

0

8

7

4

.

1

3

0

7

4

.

2

3

5

7

4

.

3

1

9

7

4

.

3

6

5

7

4

.

4

3

6

7

4

.

3

4

8

7

3

.

4

8

5

7

3

.

4

2

8

7

3

.

3

0

1

7

3

.

2

3

9

7
3
.4

9
0

7

3

.
8

1

5

7

4

.

0

5

4

7

4

.

2

1

8

7

4

.

0

0

6

7

3

.

0

0

9

7

3

.

0

3

5

73.065

7

3

.

0

6

4

7

3

.
0

0

2

7

2

.

9

7

1

7

2

.

9

0

4

7

2

.

8

5

6

7

4

.

0

7

0

73.9
77

7

3

.

6

6

2

7

3

.
4

8

2

7

3

.

7

7

6

7

4

.

1

9

2

7

4

.
0

5

4

7

3

.

8

8

7

7

3

.

5

6

6

7

3

.

4

9

6

7

3

.
5

2

9

7

3

.

4

0

1

7

3

.

4

8

4

7

3

.

6

6

1

7

3

.

5

8

1

7
3
.
9
6
4

7

4

.

2

8

9

7

4

.

1

3

7

7

3

.
7

0

6

7
3
.6

6
0

7

3

.
9

4

4

7

3

.
9

8

8

7

3

.

4

2

4

7

3

.

5

5

2

7

3

.
5

9

0

7
3
.6

3
8

7

3

.

6

0

0

7

3

.
6

2

8

7
3
.
6
4
0

7

3

.

5

1

1

7

3

.

4

5

2

7

3

.
4

1

1

7

3

.
4

5

1

7

3

.

7

4

4

7

3

.
8

2

1

7

3

.

8

6

5

7

3

.

9

1

4

7

3

.

8

8

1

7

3

.

8

8

5

7

3

.

9

5

0

7
3
.9

2
2

7

3

.

9

2

7

7

3

.

9

7

2

7
3
.
9
8
9

7

3

.

9

0

0

7

3

.
9

1

6

7
3
.
9
0
6

7

3

.

8

3

2

7

3

.

8

7

6

73.813

7

3

.

7

9

8

7

3

.
7

6

4

7

3

.

7

3

9

7

3

.

7

3

0

7

4

.

1

6

4

7

4

.

1

3

7

7

4

.
4

0

6

7

4

.

6

1

9

7

4

.

6

1

9

7

4

.
3

0

4

7
4
.
2
8
6

7

4

.

8

2

1

7
4
.6

5
7

7

4

.

6

1

4

7
4
.
8
1
0

7

4

.
4

4

9

7

4

.

7

3

0

7

4

.

6

2

8

7

3

.

0

9

1

7

3

.

0

9

6

7

3

.

1

6

0

7

3

.

1

2

1

7
3
.1

6
1

7

3

.

1

4

1

7
3
.
0
7
0

7

3

.

0

0

1

7

2

.

9

7

4

73.054

7

3

.

4

4

2

7

3

.

4

4

9

7

3

.

4

3

1

7

3

.

4

8

0

7

3

.

4

7

9

7

3

.

3

7

5

7

3

.

2

8

3

73.366

7

3

.

1

5

6

7

3

.

1

2

0

7

2

.

9

4

4

7
3
.
1
4
1

7

3

.

1

9

1

7

3

.

1

4

8

7

3

.

0

6

1

7

3

.

1

4

0

7

3

.
0

4

8

7

3

.

0

7

9

7
3
.
2
6
0

7

3

.

2

0

0

7

3

.

2

1

6

7

3

.

2

9

4

7

3

.

2

4

4

7

3

.

1

2

9

7

3

.

6

2

5

7

3

.

5

3

8

7

3

.

6

1

8

7

3

.

9

5

4

7

3

.

9

4

4

7

3

.

7

7

3

7

3

.

9

4

7

7

3

.
8

6

5

7

3

.

7

3

7

7

3

.

7

3

5

7

3

.
8

3

9

7

4

.

0

1

6

7

3

.

8

0

3

7
3
.
5
9
1

7

3

.

5

6

6

7
3
.
5
2
8

7

3

.

5

1

9

7

3

.

5

0

8

7

3

.

4

4

1

7

3

.

4

0

2

7

3

.

5

1

6

7

3

.

4

2

2

7

3

.
2

9

5

7

3

.

2

1

3

7

3

.

2

1

7

7

3

.

3

4

0

7

3

.

3

8

9

7

3

.

4

3

8

7

3

.

4

7

7

7

3

.

5

2

1

7

3

.

5

7

8

7

3

.

7

2

9

7

3

.

8

5

4

7

3

.

8

5

9

7

3

.

8

2

7

7

3

.

8

2

8

7

3

.

7

5

4

7

3

.

6

8

9

7

3

.

7

1

0

7

3

.

6

7

9

7

3

.

7

4

9

7

3

.

7

9

8

7

3

.

7

9

0

7

3

.

8

7

6

7

3

.

8

7

8

7

3

.
8

1

4

7

3

.
8

0

7

7

3

.
9

7

6

7

3

.
8

9

5

7
3
.8

2
2

7

3

.
9

8

5

7
4
.
0
3
3

7

4

.
1

2

4

7

4

.
1

0

7

7

4

.
0

7

0

7

4

.

0

4

5

7
4
.
1
0
4

7

4

.

0

5

1

7

4

.
0

6

0

7

4

.
1

2

0

7

4

.
1

1

8

7

4

.
1

2

0

74.050

73.8
62

7

3

.
8

3

7

7

3

.
8

3

6

7

3

.
7

1

0

7

3

.
7

0

4

7

3

.
6

3

2

7
4
.
4
6
8

7

4

.

3

7

4

7

4

.
2

9

5

7
4
.2

7
5

7

4

.

1

6

4

7

4

.

3

3

2

7

3

.

9

8

2

7

3

.

8

0

6

7

3

.
5

5

2

7
3
.
6
4
0

7

4

.

0

4

6

7
3
.
9
5
4

7
3
.
6
4
8

7

3

.

2

8

7

7
3
.
1
6
3

7

3

.

1

3

4

7

3

.

0

8

5

7

3

.

0

9

1

7
3
.
2
0
1

7

3

.
3

9

1

7

3

.

4

6

9

7

3

.

5

6

4

7

3

.

3

3

8

7

2

.

1

5

0

7

1

.

9

6

7

7

1

.

9

3

0

7
1
.
9
2
6

7
2
.
3
7
1

7

2

.
4

5

8

7

2

.

4

7

3

7

2

.

5

0

8 7

2

.
4

7

5

7

2

.

4

6

9

7

2

.
3

7

8

7

3

.

9

3

2

7

3

.

7

7

2

7

3

.

8

4

5

7

3

.

8

9

5

7
4
.1

2
4

7

4

.

1

8

2

7

4

.

1

1

5

7
4
.
1
2
5

7

3

.

0

1

9

7

2

.
9

4

9

7

3

.

0

5

7

7
3
.
0
2
1

7

3

.

2

3

7

7

3

.

3

9

2

7

3

.
5

4

4

7

3

.

6

4

8

7
3
.
5
1
2

7

3

.

3

6

4

7

3

.

1

7

7

J

L

1

7

1

.

8

9

7

1

.

0

3

7

1

.

2

0

7

1

.

2

4
7

1

.

1

5

7

1

.

3

0

7

1

.

1

9

7

1

.

6

6

7

1

.

4

1

7

1

.

5

97

1

.

6

4

7

2

.

0

7
7

1

.

9

9

7

1

.

9

6

7

2

.

0

9

7

2

.

1

0

7

2

.

3

5

7

2

.

4

0

7

2

.

2

8

7

2

.

1

5

7

2

.

2

4

7

2

.

5

9

7

2

.

5

5

7

2

.

5

3
7

2

.

5

5

7

2

.

5

6

7

2

.

7

2

7

2

.

6

7

7

2

.

7

5

7

2

.

6

9

7

2

.

8

3

7

2

.

7

3

7

2

.

7

2

7

2

.

6

9

7

2

.

7

9

7

2

.

8

8

7

2

.

8

7

7

3

.

0

4

7

3

.

0

6

7

3

.

0

5
7

3

.

0

1

7

2

.

9

1

7

3

.

2

2

7

3

.

2

9

7

3

.

3

9

7

3

.

3

0

7

3

.

2

5

7

3

.

2

0

7

3

.

2

2

7

3

.

0

9

7

3

.

0

5

7

2

.

9

4

7

3

.

2

5

7

1

.

9

0

7

1

.

9

6

7

2

.

0

3

7

1

.

9

7

7

2

.

0

3

7

2

.

1

6

7

2

.

2

8

7

2

.

5

9

7

2

.

5

5

7

2

.

7

2

7

2

.

8

8

7

2

.

9

5

7

3

.

0

9

7

3

.

3

3

7

3

.

5

1

7

3

.

7

5

7

3

.

8

5

7

4

.

1

2

7

3

.

8

8

7

4

.

0

3

7

3

.

8

0

7

3

.

7

9

7

3

.

7

2

7

3

.

6

0

7

3

.

3

8

7

3

.

2

0

7

2

.

9

8

7

3

.

0

3

7

3

.

0

5

7

2

.

7

4

7

2

.

6

2

7

2

.

4

9

7

2

.

4

1

7

2

.

3

4

7

2

.

3

2

7

2

.

1

9

7

2

.

6

0

7

2

.

6

3

7

2

.

7

4

7

2

.

7

3

7

2

.

8

5

7

2

.

9

4

7

3

.

1

2

7

2

.

9

9

7

3

.

1

9

7

3

.

3

2

7

3

.

6

2

7

3

.

6

2

7

3

.

7

6

7

4

.

2

6

7

4

.

4

4

7

4

.

0

9

7

3

.

9

6

7

4

.

1

0

7

4

.

7

7

7

3

.

9

9

7

3

.

9

5

7

4

.

3

1

7

4

.

2

0

7

4

.

1

4

7

4

.

1

4

7

4

.

1

8

7

4

.

2

7

7

4

.

1

6

7

4

.

1

9

7

4

.

0

5

7

4

.

0

1

7

3

.

8

9

7

3

.

5

5

7

3

.

5

3

7

3

.

3

7

7

3

.

4

5

7

3

.

4

2
7

3

.

3

7

7

3

.

3

2

7

3

.

2

7

7

3

.

1

5

7

3

.

0

5

7

2

.

9

3

7

2

.

8

6

7

2

.

7

7

7

2

.

6

9

7

3

.

4

8

7

3

.

4

8

7

3

.

2

0

7

3

.

2

8

7

3

.

3

6

7

3

.

8

3

7

3

.

9

6

7

3

.

9

2

7

3

.

8

9

7

3

.

8

2

7

3

.

7

9

7

5

.

0

8

7

5

.

1

2

7

5

.

1

1

7

5

.

0

6

7

3

.

1

6

7

3

.

1

7

7

3

.

0

8

7

3

.

1

3

7

3

.

0

9

7

3

.

0

0

7

2

.

8

3

7

2

.

9

2

7

2

.

9

8

7

2

.

9

8

7

2

.

9

4

7

2

.

8

8

7

2

.

7

6

7

2

.

9

7

7

3

.

0

5

7

3

.

1

2

7

3

.

1

8

7

3

.

3

4

7

3

.

4

0

7

3

.

4

8

7

3

.

5

5

7

3

.

4

6

7

3

.

6

1

7

3

.

7

4

7

3

.

6

1

7

3

.

6

2

7

3

.

5

3

7

3

.

5

3

7

3

.

4

7

7

3

.

4

9

7

3

.

4

4

7

3

.

2

9

7

3

.

2

7

7

3

.

2

4

7

3

.

1

8

7

3

.

1

8

7

3

.

1

8

7

3

.

1

4

7

3

.

2

4

7

3

.

3

0

7

3

.

3

3

7

3

.

3

9

7

3

.

4

1

7

3

.

4

7

7

3

.

5

1

7

3

.

5

9

7

3

.

5

9

7

3

.

6

4

7

3

.

7

4

7

4

.

0

9

7

4

.

2

5

7

4

.

2

8

7

4

.

2

8

7

4

.

1

7

7

3

.

8

2

7

3

.

9

4

7

4

.

2

0

7

4

.

3

4

7

4

.

2

7

7

4

.

3

7

7

4

.

4

2

7

4

.

3

4

7

4

.

4

4

7

3

.

6

6

7

3

.

6

1

7

3

.

6

3

7

3

.

5

5

7

3

.

4

7

7

3

.

3

9

7

3

.

2

8

7

3

.

2

7

7

3

.

1

7

7

3

.

3

9

7
2
.
1
5
5

7
2
.
2
2
4

7

2

.
1

7

1

7

2

.
1

7

6

7

1

.
3

7

3

7

1

.

5

4

2

7
1
.
5
7
5

7

1

.
5

9

7

7

1

.
7

6

1

7
1
.
5
7
8

7

1

.
2

0

2

7

1

.

7

5

7

1

.

8

2

7

1

.

9

3

7

1

.

7

7

7

2

.

2

7

7

1

.

2

2

7

1

.

1

1

74.282

7

4

.
8

2

5

7

4

.
6

1

0

73.253

7
3
.4

2
7

7
3
.3

9
2

7
3
.7

4
1

7
3
.5

0
9

7
3
.4

7
9

73.6
90

7
3
.6

0
2

7
3
.6

9
3

7

3

.

7

0

7

7

3

.

9

9

3

7

4

.
1

0

6

7

4

.
6

8

7

7

1

.
5

8

2

7

1

.
7

9

7

7

1

.
7

9

9

7

1

.
5

9

2

7

1

.
5

1

6

71.425

7

1

.

3

8

3

7

1

.
4

4

3

E

M

H

E

M

H

E

M

H

E

P

E

P

E

P

E

P

7

3

.

7

5

E

P

7

3

.

8

2

E

P

F

H

G
r
i
d

7
3
.
7
2
8

G

T

G

T

G

T

G

T

G

T

G

T

G

T

7

2

.

2

8

4

7

1

.

9

7

6

7

1

.

9

2

3

7

1

.

8

9

2

7
4
.
1
9
7

7
4
.
1
3
4

7
4
.
9
9
4

7
4
.
2
4
2

7
4
.
4
3
4

7
4
.
3
3
3

7
4
.
4
8
0

7

4

.
4

2

5

7

4

.
6

3

6

7

4

.

6

6

0

7

4

.
6

9

5

7
4
.7

6
1

7

4

.
8

1

6

7

4

.
6

2

9

7

4

.
5

0

7

7
4
.
5
0
9

7
4
.
7
6
2

7
5
.
2
5
2

C

L

7

4

.

4

0

M

H

C

L

7

4

.

1

6

M

H

J

L

2

7

3

.

8

7

7

3

.

8

2

7
3
.
7
9

7

4

.

3

3

7

4

.

2

1

7

3

.
9

7

7

3

.
9

7

7

3

.
8

9

7

3

.

8

6

7

3

.

8

0

7

3

.

7

3

7
3
.
9
0

7
3
.
9
5

7
1
.
5
6

7
1
.
4
7

7
1
.
5
5

7
1
.
6
7

7
1
.
5
8

7
1
.
4
7

7
1
.
4
3

7
1
.
5
4

7
1
.
3
7

7
1
.
5
7

7
1
.
4
9

7

1

.
4

2

7

1

.
5

5

L

S

C

L

7

3

.

8

4

C

L

7

4

.

0

1

S

M

H

7

1

.
8

0

7

1

.

7

2

7

1

.

8

3

3

71.807

7

1

.

7

8

4

7

2

.

0

0

2

7

2

.

0

5

2

7

2

.

2

2

0

7

2

.

3

8

5

7

2

.

5

4

4

7

2

.

7

4

4

7

2

.

9

5

0

7

3

.

1

2

8

7

3

.

5

0

6

7

3

.

5

8

3

7

3

.

6

8

7

7

3

.

7

1

4

7

3

.

7

4

1

7

4

.

5

8

4

7

4

.

4

8

5

7

4

.

3

9

4

7

4

.
2

9

6

7

4

.
1

4

9

7

3

.
8

6

8

7

3

.

8

9

6

7

3

.
8

1

5

7

3

.
7

3

6

7

4

.

6

4

4

7

4

.

4

5

2

7

3

.

7

3

4

7
3
.6

5
9

7

3

.
6

5

6

7

3

.
7

2

5

7

3

.

6

7

9

7

1

.
3

8

4

7

1

.

4

2

5

7

1

.

3

4

6

7

1

.

3

0

9

7

1

.

4

2

3

7

1

.
5

8

3

7

1

.
5

9

5

7

1

.

4

1

2

7
3
.
8
3
6

7
3
.
8
1
7

7
3
.
8
7
3

7
3
.
8
3
5

7
3
.
9
4
1

7
3
.
9
9
7

7
4
.
1
3
1

7
4
.
3
8
5

7

3

.

8

9

4

7

3

.
7

1

1

7

3

.

6

0

4

7

3

.

4

9

7

7

3

.

2

0

7

7

2

.

9

6

8

7

2

.

7

0

3

7

2

.

4

4

3

7

2

.

3

4

3

7

2

.

1

5

9

7

2

.

0

1

4

7

1

.

9

5

1

7

1

.

7

5

5

7

1

.

7

2

0

7

1

.
6

5

0

7
1
.
5
1
7

7

1

.
6

1

6

7

1

.

5

6

5

7

1

.

5

1

9

7

1

.

4

0

4

7

1

.

3

9

1

7

1

.
2

9

2

7

1

.
3

1

3

7

1

.
3

2

9

R

S

R

S

R

S

R

S

7

1

.

6

7

5

7

2

.

1

9

7

7

2

.

6

4

9

7

3

.

9

0

4

7

3

.

7

4

5

S

V

S

V

S

V

74.368

74.425

74.391

7
1
.
9
1
9

7

1

.

8

7

5

7
1
.8

7
6

T

P

 

7

4

.

0

7

T

P

74.0117
4
.
2
0
7

7
4
.
1
6
5

7
4
.
1
4
5

7
4
.
1
9
9

7
4
.
2
6
8

74.177

7
4
.
1
9
3

7
4
.2

0
1

7

4

.
1

8

5

7
4
.
3
1
1

7
4
.
4
4
7

74.696

7
4
.
5
7
7

7
4
.
3
2
0

7
4
.
0
9
0

7
4
.
0
2
2

7
3
.
9
6
0

7
3
.
8
4
6

7

3

.
8

4

9

7

3

.

8

1

4

7

3

.

7

8

6

7

3

.

7

2

4

W

M

W

M

W

M

W

M

W

M

7

3

.

9

7

4

7

3

.
7

4

1

7

3

.

7

0

0

7

3

.
8

6

2

7

3

.

8

8

2

7

3

.

9

2

7

7
4
.
0
0
2

7

4

.

2

3

3

7

4

.

2

6

9

74.199

7

4

.

2

8

8

7

4

.
2

4

9

7

4

.

1

9

4

7

4

.

2

3

4

7

4

.
3

1

7

7

4

.

4

0

8

7

4

.

4

1

1

7

4

.

4

1

8

7

4

.

3

3

9

7

3

.

6

1

9

7

3

.

5

0

6

7

3

.

4

3

1

7

3

.

6

6

5

7

3

.

8

0

7

7

3

.

8

8

4

7

3

.
9

1

5

7

3

.

9

4

6

7

4

.

0

9

0

7

4

.

3

5

5

7

4

.

3

0

5

7

4

.

2

2

5

7

4

.

3

1

0

7

4

.
2

7

5

7

3

.

7

6

5

7

3

.

9

3

8

7

3

.

6

1

8

7

3

.

4

2

9

7

3

.

5

3

5

7

3

.
6

3

9

7

3

.

6

3

6

73.658

7

3

.

3

5

0

7

3

.

5

2

7

7

3

.

4

7

5

7
3
.
4
6
0

73.363

7

3

.

2

3

1

7
3
.
1
9
6

7

2

.
4

4

7

7

2

.

6

0

6

72.7
77

7

2

.

7

9

7

7

2

.

5

5

5

7

2

.
5

8

3

7

2

.

5

7

2

7

2

.

5

8

8

7

2

.
4

9

3

7

2

.
4

2

1

7

2

.

8

2

6

7

2

.

9

3

6

7

3

.

0

5

0

73.170

7

3

.

3

5

3

7
3
.
4
4
0

7
3
.
2
9
5

7
3
.
0
0
1

7

2

.

9

4

1

7

2

.

8

8

1

7

2

.

6

7

3

7

2

.

6

1

4

7

2

.

5

7

6

7

3

.

0

9

8

7

3

.

1

1

7

7

3

.
2

3

9

7

3

.

1

7

0

7

2

.

9

0

6

7

2

.

8

8

7

7

2

.

7

3

0

7

2

.

7

6

4

7

2

.
6

3

9

7

2

.

7

8

4

7

3

.

0

4

3

7

3

.

0

6

0

7

3

.

1

3

3

7

3

.

4

8

6

7

3

.

4

5

6

7

3

.

2

7

2

7

3

.

0

5

3

7

2

.

6

9

7

7

2

.

4

2

6

7
2
.6

5
7

7

2

.
7

3

1

7

2

.

9

0

1

7

2

.

9

0

9

7

2

.
9

1

7

7

2

.
8

5

6

7

2

.

6

6

3

7

1

.

3

3

7

7

1

.
2

3

6

7

1

.

3

3

2

7

1

.

3

5

2

7

1

.

3

0

3

7

1

.
2

7

4

7

1

.
3

7

4

7

1

.

2

8

7

7

1

.

2

5

8

7

1

.
2

5

0

7

1

.

2

5

6

7

1

.
3

1

3

7

2

.

0

1

8

7

1

.
8

4

8

7

2

.

0

9

4

7
2
.
0
3
1

7
1
.
8
9
0

7

3

.

0

2

5

7

3

.
0

5

9

7

3

.
0

9

5

7
3
.
0
4
9

7
3
.
5
2
2

7

4

.

4

3

5

7

4

.
3

4

5

7
3
.
5
9
6

7
3
.
4
6
4

7

3

.

5

9

3

7

3

.

5

9

2

7

3

.

5

3

6

7

3

.

1

7

4

7

3

.

2

6

3

7

3

.

3

6

2

7

3

.

4

2

1

7

3

.

4

5

2

7

3

.
5

2

1

7

3

.

4

3

4

7

3

.

3

3

3

7

3

.

2

5

3

7

3

.

2

1

1

7

3

.

2

0

6

7

3

.

4

2

8

7

3

.

3

7

8

7

3

.

2

6

2

E

P

E

P

E

P

G

T

G

T

7

1

.

7

6
P

i
p

e

7

1

.

7

9

1

0

0

m

m

 

P

i
p

e

 

c

r

o

s

s

i
n

g

7

1

.

9

4

7

1

.

7

6

7

1

.

8

7

7

1

.

9

2

7

4

.

3

7

7

4

.

5

0

7

4

.

8

3

7

4

.

3

6

7

4

.

7

8

7

4

.

3

2

7

4

.

4

7

7

4

.

8

2

7

4

.

2

1

7

4

.

2

7

7

4

.

9

4

7

5

.

4

4

7

4

.

8

6

7

5

.

3

1

7

4

.

3

8

7

4

.

1

1

7

4

.

2

0

7

4

.

5

17

4

.

0

8

7

3

.

3

9

7

3

.

2

6

7

2

.

9

4

7

2

.

6

2

7

2

.

4

1

7

2

.

2

0

7

2

.

2

6

7

2

.

0

1

7

2

.

0

7

7

1

.

9

8

7

2

.

1

9

7

2

.

2

3

7

2

.

1

0

7

1

.

9

2

7

1

.

8

5

7

1

.

8

4

7

1

.

9

4

7

1

.

8

6

7

1

.

8

0

7

1

.

8

6

7

1

.

9

7

7

1

.

8

9

7

1

.

7

7

7

1

.

8

2

7

1

.

9

3

7

1

.

8

6

7

1

.

7

4

7

1

.

8

1

7

1

.

8

8

7

1

.

7

7

7

1

.

7

8

7

1

.

8

8

7

1

.

5

8

7

1

.

6

0

7

1

.

9

1

7

2

.

0

3

7

2

.

2

6

7

2

.

4

8

7

2

.

6

9

7

2

.

8

7

7

3

.

1

3

7

3

.

2

7

7

3

.

1

1

7

2

.

9

5

7

2

.

6

7

7

2

.

5

6

7

2

.

4

5

7

2

.

4

2

7

2

.

4

5

7

2

.

7

5

7

2

.

6

9

7

2

.

6

0

7

2

.

7

6

7

2

.

9

8

7

3

.

1

2

7

3

.

4

3

7

3

.

3

8

7

3

.

1

1

7

2

.

9

4

7

2

.

8

9

7

2

.

9

7

7

2

.

9

2

7

2

.

7

8

7

3

.

2

4

7

3

.

0

7

7

3

.

0

7

7

3

.

1

6

7

3

.

2

3

7

2

.

6

2

7

3

.

0

2

7

3

.

1

2

7

3

.

1

2

7

4

.

4

4

7

4

.

4

4

7

4

.

4

2

7

4

.

3

6

7

4

.

2

7

7

3

.

6

9

7

3

.

8

7

7

4

.

0

3

7

3

.

9

4

7

3

.

8

7

7

4

.

0

4

7

3

.

9

7

7

4

.

1

4

7

4

.

1

0

7

3

.

6

1

7

3

.

4

2

7

3

.

3

0

7

3

.

1

2

7

2

.

9

8

7

2

.

7

6

7

2

.

8

7

7

2

.

8

7

7

2

.

5

2

7

2

.

7

4

7

2

.

7

3

7

2

.

8

5

7

3

.

0

4

7

3

.

2

1

7

3

.

0

8

7

3

.

3

7

7

3

.

5

6

7

3

.

7

9

7

3

.

6

8

7

4

.

3

8

7

4

.

4

2

7

4

.

3

4

7

4

.

2

9

7

4

.

1

0

7

3

.

9

7

7

3

.

9

3

7

3

.

6

9

7

3

.

5

2

7

3

.

5

2

7

3

.

4

2

7

3

.

1

5

7

3

.

0

7

7

3

.

2

5

7

3

.

2

5

7

3

.

3

0

7

3

.

4

3

7

3

.

6

6

7

3

.

7

3

7

3

.

8

6

7

3

.

8

5

7

3

.

9

5

7

4

.

0

5

7

3

.

8

4

7

3

.

7

0

7

3

.

8

8

7

4

.

0

5

7

4

.

0

5

7

4

.

2

5

7

3

.

6

3

7

3

.

0

5

7

3

.

5

2

7

3

.

6

3

7

3

.

0

5

7

3

.

0

7

7

3

.

5

1

7

3

.

7

0

7

3

.

8

9

7

4

.

0

3

7

4

.

0

6

7

4

.

0

8

7

4

.

1

4

7

4

.

1

5

7

4

.

2

9

7

4

.

2

1

7

4

.

2

1

7

4

.

2

7

7

4

.

2

7

7

4

.

1

3

7

3

.

8

8

7

3

.

7

2

7

3

.

5

7

7

3

.

4

9

7

3

.

8

4

7

3

.

9

3

7

4

.

0

7

7

4

.

2

1

7

4

.

3

2

7

4

.

2

9

7

4

.

2

7

7

4

.

2

5

7

4

.

2

9

7

4

.

4

7

7

4

.

4

8

7

4

.

4

8

7

4

.

5

0

7

4

.

5

1

7

4

.

4

5

7

4

.

3

2

7

4

.

1

7

7

4

.

0

1

7

3

.

9

2

7

3

.

9

0

7

4

.

1

6

7

4

.

3

1

7

4

.

4

3

7

4

.

5

8

7

4

.

5

3

7

4

.

5

5

7

4

.

5

1

7

4

.

4

1

7

4

.

2

9

7

4

.

4

6

7

2

.

1

0
7

2

.

1

2

7

3

.

0

3

7

2

.

9

7

7

2

.

3

3

7

3

.

6

1

7

3

.

2

0

7

2

.

8

2

7

2

.

1

4

7

2

.

2

4

7

2

.

1

1

7

2

.

2

0

7

2

.

0

6

7

1

.

9

3

7

1

.

7

1

7

1

.

5

5

7

1

.

4

6

7

1

.

3

7

7

1

.

2

9

7

1

.

1

9

7

1

.

3

6

7

1

.

3

6

7

1

.

3

3

7

1

.

4

8

7

1

.

3

6

7

1

.

5

1

7

1

.

6

8

7

1

.

8

1

7

2

.

0

5 7

2

.

2

4

7

2

.

1

9

7

1

.

9

8

7

2

.

0

4

7

2

.

2

8

7

2

.

1

4

7

2

.

3

9

7

2

.

4

1

7

2

.

5

8

7

2

.

5

2

7

2

.

6

7

7

2

.

6

4

7

2

.

4

4

7

2

.

1

7

7

2

.

5

0

7

2

.

4

8

7

2

.

2

5

7

2

.

2

3

7

2

.

4

9

7

2

.

1

9

7

1

.

9

7

7

1

.

7

4

7

1

.

5

7

7

1

.

4

4

7

1

.

3

4

7

1

.

3

3

7

1

.

3

3

7

1

.

2

9

7

1

.

3

1

7

1

.

3

4

7

1

.

6

5

7

1

.

4

4

7

1

.

4

7

7

1

.

3

4

7

1

.

3

7

7

1

.

5

3

7

1

.

5

6

7

1

.

7

5

7

1

.

9

8

7

2

.

1

2

7

2

.

2

9

7

2

.

5

6

7

2

.

5

6

7

2

.

3

0

7

2

.

3

4

7

2

.

5

3

7

2

.

5

5

7

2

.

3

7

7

2

.

3

1

7

2

.

2

2

7

1

.

9

9

7

1

.

9

9

7

1

.

8

1

7

1

.

6

9

7

1

.

6

2

7

1

.

6

1

7

1

.

6

8

7

1

.

7

7

7

1

.

8

3

7

1

.

9

5

7

2

.

0

6

7

3

.

7

7

7

3

.

7

7

7

3

.

5

5

7

3

.

6

7

7

4

.

1

2

6

7

4

.

3

2

6

7

4

.

2

2

6

7

4

.

1

3

3

7

3

.

9

0

7

7

4

.

0

3

6

7

4

.

1

9

8

7

4

.

1

0

9

7

4

.

1

7

9

7

4

.

1

7

1

7

4

.

1

7

4

7

4

.

1

9

6

7

4

.

1

5

6

7

4

.

1

2

9

7

4

.

0

2

4

7

4

.

0

3

0

7

3

.

9

2

3

7

4

.

0

9

0

7

3

.

5

8

6

7

3

.

4

2

2

7

3

.

8

4

8

7

3

.

8

7

7

7

4

.

0

2

5

7

4

.

1

9

2

7

2

.

0

8

4

7

3

.

5

3

5

7

4

.

1

5

8

7

4

.

1

9

4

7

4

.

0

7

2

7

3

.

9

5

4

7

3

.

4

2

7

I

L

7

1

.

8

0

I

L

7

2

.

5

7

I

L

7

2

.

7

6

I

L

7

2

.

6

9

I

L

7

2

.

8

9

I

L

7

2

.

7

3

I

L

7

2

.

9

5

I

L

7

2

.

4

5

I

L

7

2

.

4

1

I

L

7

2

.

2

4

I

L

7

2

.

4

8

I

L

6

9

.

9

4

I

L

7

0

.

0

5

I

L

7

0

.

1

1

7

2

.

2

3

6

7

2

.

1

5

6

7

2

.

1

2

5

7

1

.

9

0

0

7

1

.

8

1

7

7

1

.

7

9

1

7

2

.

1

3

2

7

2

.

1

0

4

7

4

.

5

6

1

7

4

.

5

7

9

7

1

.

9

6

7

7

1

.

8

9

7

7

1

.

8

0

7

7

1

.

4

6

4

7

1

.

5

2

0

7

1

.

3

5

2

7

1

.

3

3

7

7

1

.

4

1

1

7

1

.

3

5

7

7

2

.

0

7

8

7

1

.

7

6

0

7

1

.

4

9

2

7

2

.

0

3

4

7

1

.

8

4

2

7

2

.

3

6

2

7

2

.

5

7

6

7

2

.

7

8

6

7

3

.

3

1

9

7

3

.

4

3

5

7

3

.

5

6

9

7

3

.

5

8

9

7

3

.

5

3

8

7

3

.

5

5

9

7

3

.

6

3

8

7

2

.

8

2

4

7

2

.

9

6

7

7

2

.

8

2

6

7

2

.

6

2

0

7

2

.

3

1

5

7

2

.

5

9

8

7

3

.

3

7

3

7

3

.

1

7

6

7

2

.

8

6

4

7

2

.

9

5

1

72.707

72.685

7
2
.6

9
9

72.712

7
2
.6

2
2

72.532

72.437

7
2
.
3
3
2

7

2

.
1

0

6

7

1

.
9

2

1
7

1

.

7

6

2

7

1

.
8

6

6

71.9
05

7
2
.0

3
9

72.155

7
2
.2

2
6

72.2
36

72.312

72.563

72.745

7
2
.5

1
1

7
2
.1

7
3

7

2

.

4

1

9

7

2

.

4

7

5

7

1

.

3

1

7

7

1

.

5

1

7

7
1
.
6
1
6

7
1
.6

0
6

71.834

7
1
.7

0
5

7

1

.
7

1

0

7

1

.
7

0

6

7
1
.
7
2
7

7

1

.

7

8

4

7
1
.8

6
2

71.756
7

1

.

7

2

4

7

1

.
4

1

1

7
1
.
3
5
2

7

1

.

3

4

7

7

1

.

4

0

1

7

3

.

1

3

0

I

L

7

0

.

1

3

I

L

7

0

.

1

2

I

L

7

0

.

1

3

I

L

6

9

.

8

2

I

L

7

0

.

1

8

I

L

7

0

.

0

5

I

L

7

0

.

2

5

I

L

7

0

.

5

7

I

L

7

0

.

6

1

I

L

7

0

.

9

8

I

L

7

1

.

0

6

I

L

7

1

.

3

0

I

L

7

1

.

0

8

I

L

7

1

.

4

9

I

L

7

1

.

6

6

I

L

7

1

.

3

3

I

L

7

1

.

3

3

I

L

7

1

.

9

2

I

L

7

2

.

0

3

I

L

7

1

.

9

7

I

L

7

2

.

0

5

I

L

7

2

.

1

3

I

L

7

4

.

6

0

I

L

7

2

.

0

8

I

L

7

2

.

2

3

I

L

7

2

.

0

0

I

L

7

1

.

9

5

I

L

7

1

.

9

6

I

L

7

2

.

0

4

I

L

7

2

.

0

6

I

L

7

2

.

0

7

I

L

7

0

.

1

1

I

L

7

0

.

0

6

7

4

.

3

6

5

7

4

.

0

0

6

7

3

.

8

2

4

7

3

.

8

3

7

7

3

.

8

5

1

7

3

.

9

1

0

7

4

.

0

7

5

7

4

.

2

0

5

7

2

.

0

3

4

7

3

.

2

0

0

7

2

.

6

1

7

7

2

.

4

9

3

7

2

.

4

6

2

7

3

.

7

6

6

7

3

.

5

9

3

7

3

.

0

1

8

7

2

.

9

6

0

7

2

.

9

7

9

7

2

.

8

4

5

7

2

.

5

0

4

7

2

.

4

9

8

7

3

.

2

7

0

7

3

.

7

4

9

7

3

.

6

8

5

7

3

.

6

4

3

7

3

.

0

3

5

7

2

.

9

0

0

7

3

.

7

7

5

7

3

.

7

7

4

7

3

.

7

7

6

7

5

.

4

3

5

7

5

.

7

7

0

7

6

.

1

2

3

7

6

.

5

7

2

8

0

.

7

6

3

7

3

.

6

5

9

7

3

.

4

4

1

7
3
.
3
5
5

7
3
.6

1
7

7

4

.
0

5

7

4

.
1

7

7

4

.

3

8

7

4

.

4

7

7

4

.

5

5

7

3

.
1

6

8

7
3
.
2
2
7

7

3

.
4

1

0

7

3

.

5

2

5

7

4

.

9

8

0

7

5

.
0

4

0

7

5

.
0

9

5

7

5

.

0

8

6

7

5

.

0

5

8

7

4

.

9

5

6

7

4

.
9

8

2

7

4

.

9

9

3

7

3

.

4

3

8

7

3

.
3

7

4

7

3

.
2

8

7

7

3

.

3

0

0

7

3

.
4

3

8

7

3

.
4

1

9

7

3

.

5

2

6

7

3

.

5

3

8

7

3

.

5

0

3

7

3

.

5

6

8

7

3

.

5

4

1

7

3

.
5

9

0

7
3
.
5
4
4

7

3

.

6

0

5

7

3

.

6

3

3

7
3
.
6
2
0

7

3

.
6

0

3

7

3

.
7

4

5

73.907
73.986

7

4

.

0

0

1

7

3

.
8

8

4

7

3

.

8

2

4

7

3

.
7

9

3

7
3
.
7
2
0

7

3

.
8

1

3

7

3

.

8

7

0

7

4

.

0

5

8

7

3

.
4

0

3

7

3

.

3

8

5

7

3

.

4

6

5

73.509

7

3

.

5

9

3

7

3

.

7

8

2

7

3

.
9

7

5

7

3

.

9

8

2

7

3

.

8

9

2

7

3

.
7

1

5

7
3
.5

9
7

7
3
.3

8
5

7
3
.3

2
7

7

3

.

2

5

9

7

3

.

2

8

2

7

3

.
3

3

1

7

3

.

3

9

2

7

3

.

4

5

2

7

3

.
5

1

8

7
3
.5

9
7

7

3

.

6

1

2

7

3

.

5

8

0

7

3

.
5

3

3

7

3

.

4

6

6

7

3

.
4

0

2

7

3

.
3

9

7

7

2

.

9

9

8

7

3

.

2

7

7

7
3
.
4
7
3

7

3

.

5

5

0

7
3
.
5
2
5

7

3

.

2

7

1

7

3

.
1

5

2

7

2

.

9

7

9

7

2

.
9

8

5

7
3
.4

0
8

7
3
.4

4
1

73.456

7

3

.
4

3

7

7

3

.

3

3

7

7

3

.

3

2

1

7
3
.3

4
3

7

3

.
3

0

8

7

3

.

2

5

2

7

3

.
1

3

8

7

3

.

0

5

4

7

2

.

9

9

0

7

2

.

8

5

7

7

2

.

7

8

1

7

2

.
7

4

5

7

2

.
7

1

8

7

0

.

4

3

2

P

I

P

E

I

L

7

0

.

6

9

6

P

I

P

E

I

L

7

2

.

9

6

1

P

i
p

e

 

I

L

 

(

3

0

0

Ø

)

7

2

.

9

8

1

7

0

.

0

5

4

P

I

P

E

I

L

7

0

.

3

5

1

P

I

P

E

I

L

7

1

.
5

4

5

7
1
.
6
5
0

7

1

.

5

8

2

7

1

.

2

9

7

7

1

.

1

8

0

7
1
.2

0
9

7
1
.2

3
4

7
1
.2

3
3

7
3
.
8
5

7
3
.
8
3

7
3
.
8
1

7
3
.
7
7

7

3

.

7

3

7

3

.

7

3

7

3

.

6

9

7

3

.

6

4

7

3

.

6

7

7

3

.

6

6

7

3

.

6

8

7
3
.
9
5

7
3
.
9
5

7
4
.
0
5

7
3
.
9
9

7
4
.
0
5
4

7

4

.

2

7

7

4

.

3

1

7
4
.
3
4

7
4
.
1
1

7

3

.
8

0

7

7
3
.6

7
5

7
3
.7

8
6

7

4

.

5

6

7

4

.
4

8

7

4

.

4

0

7

4

.

3

8

7
4
.3

4

7

4

.
4

1

7

4

.
4

4

7
4
.
5
8

7
1
.7

3

7

1

.

9

9

7
1
.
7
7

7

1

.

8

8

7

1

.

9

7

71.88 7

1

.

7

8

7

1

.

6

6

7

1

.

8

0

7

4

.

0

6

7

3

.

8

0

7

3

.

7

0

7

3

.

4

3

7

2

.

9

5

7

3

.

6

4
73.57

7

3

.

1

5

7

2

.

8

9

7

2

.

8

7

7

2

.

9

2

7

2

.

8

3

7

2

.

5

5

7
4
.
6
2

7

4

.

4

8

7
4
.
5
7

7

4

.

5

5

7

4

.

4

9

7

4

.

4

7

7

4

.

5

0

7

4

.
4

9

7

4

.

4

4

7

4

.

3

8

7
4
.3

0

7

4

.

2

9

7

4

.
1

5

7

4

.

1

0

7

4

.

1

0

7

4

.

2

5

7

4

.

2

3

7
4
.3

3

7

4

.

2

9

7

4

.
2

9

7

4

.

3

1

7

4

.

3

8

7

4

.

5

1

7

4

.
5

5

7

4

.

4

5

7
4
.
4
7

7
4
.
6
0

7
2
.
3
0
0

7
2
.
2
9
67

2
.
3
4
4

7
2
.5

8

72.627

2

.
3

1

7

2

.

1

0

7

2

.
1

0

7

2

.

1

4

7
2
.2

1

7

2

.

2

7

72.14

7
2
.
2
7

7
2
.
2
2

7

2

.

2

9

7

2

.

5

0

72.39
7

2

.

2

8

7

2

.

6

2

7
2
.
5
5

7

2

.

2

3

7
2
.3

7

7

2

.

4

6

7

2

.

5

9

7

2

.

7

2

7

3

.

3

6

7

3

.
6

0

7

3

.

0

9

7

2

.

9

7

7

1

.

9

5

7

1

.

8

2

7

1

.

8

8

7

1

.

9

5

7

2

.

1

5

7

2

.

3

1

7

2

.

4

3

7

2

.

6

4

7

2

.

8

3

7

3

.

1

6

7

3

.

4

8

7

3

.

6

9

7

3

.

5

9

7

3

.

4

7

7

3

.

2

4

7

2

.

9

2

7

2

.

6

1

7

2

.

3

4

7

2

.

1

0

7

2

.

1

3

7

1

.

8

9

7

1

.

8

5

7

1

.

8

8

7

1

.

8

5

7

1

.

1

6

7

1

.

1

2

7

1

.

1

2

7

1

.

9

4

7

1

.

7

8

7

1

.

8

1

7

1

.

7

3

7

3

.

7

5

7

3

.

8

1

7

3

.

9

5

7

4

.

2

1

7

4

.

3

5

7

4

.

5

3

7

4

.

7

0

7

2

.

2

4

7

2

.

1

8

7

2

.

0

4

7

1

.

9

4

7

1

.

4

2

7

1

.

3

4

7

1

.

5

1

7

1

.

6

4

7

1

.

6

4

7

1

.

5

9

7

1

.

8

2

7

1

.

8

1

7

1

.

7

2

7

1

.

6

3

7

1

.

6

7

7

1

.

5

8

7

1

.

6

8

7

1

.

8

3

7

1

.

8

1

7

1

.

7

5

7

1

.

3

9

7

2

.

3

8

7

2

.

5

9

7

2

.

8

6

7

2

.

9

7

7

2

.

9

4

7

2

.

9

1

7

2

.

8

3

7

2

.

7

7

7

2

.

5

0

7

4

.

3

8

7

4

.

3

7

7

4

.

8

9

7

5

.

1

4

7

5

.

1

8

7

5

.

1

0

7

4

.

5

6

7

4

.

3

0

7

4

.

0

7

7

4

.

1

2

7

4

.

0

7

7

4

.

3

9

7

4

.

3

7

7

4

.

2

77

4

.

1

9

7

4

.

1

4

7

4

.

2

2

7

3

.

6

5

7

4

.

1

8

7

4

.

4

3

7

4

.

3

0

7

3

.

9

2

7

4

.

3

3

7

4

.

6

2

7

4

.

7

8

7

4

.

3

6

7

3

.

9

0

7

3

.

9

4

7

2

.
4

1

7

2

.

7

8

7

2

.

6

0

7

2

.

4

4

7

2

.

4

2

7

2

.
4

7

7

2

.

6

7

7

2

.

7

7

7

2

.

9

2

7

3

.

0

7

7

2

.

7

0

7

2

.

8

5

7

2

.

8

2

7

2

.
6

3

7

2

.
4

9

7
2
.
5
1

7

2

.

4

1

7

2

.

3

5

7

2

.

2

6

7

2

.

2

0

7

2

.
3

0

7

2

.
4

1

7

1

.
7

9

7

1

.
6

3

7

1

.
6

6

7

1

.
6

5

7

1

.

7

3

4

7

1

.

7

8

0

7

1

.

7

2

1

7

1

.

7

3

6

7

1

.

7

3

7

7

1

.

7

5

4

P

i
p

e

 

I

L

 

(

3

0

0

Ø

)

W

O

O

D

E

D

 

A

R

E

A

D
/
K

e
r
b

D
/
K

e
r
b

D
/
K

e
r
b

D
/
K

e
r
b

D
/
K

e
r
b

D

/

K

e

r

b

D

/
K

e

r

b

D

/
K

e

r
b

D

/
K

e

r

b

D

/
K

e

r

b

D

/

K

e

r

b

R
o
a
d
 
e
d
g
e

K
e
r
b
l
i
n
e

F
o
o
t
p
a
t
h

F
o
o
t
p
a
t
h

K
e
r
b
l
i
n
e

R
o
a
d
 
E

d
g
e

R
o
a
d
 
E

d
g
e

R
o
a
d
 
E

d
g
e

K
e
r
b
l
i
n
e

R

o

a

d

 
E

d

g

e

R

o

a

d

w

a

y

R

o
a
d
w

a
y

R

o

a

d

w

a

y

K
e
r
b
li
n
e

K

e

r

b

l
i
n

e

R

o

a

d

 
E

d

g

e

R

o

a

d

w

a

y

R

o

a

d

w

a

y

D

r
a

i
n

D
ra

in

E

l
e

c
t
r
i
c
i
t
y
 
c
a

b

l
e

s
 
o

/
h

E

l
e

c
t
r
i
c
i
t
y
 
c
a

b

l
e

s
 
o

/
h

E

l
e

c

t
r
i
c

i
t
y

 
c

a

b

l
e

s

 
o

/
h

E

l
e

c
t
r
i
c
i
t
y
 
c
a

b

l
e

s
 
o

/
h

E

l
e

c

t
r
i
c

i
t
y

 
c

a

b

l
e

s

 
o

/
h

E

l
e

c

t
r
i
c

i
t
y

 
c

a

b

l
e

s

 
o

/
h

E

l
e

c
t
r
i
c
i
t
y
 
c
a

b

l
e

s
 
o

/
h

E

l
e

c

t
r
i
c

i
t
y

 
c

a

b

l
e

s

 
o

/
h

E

l
e

c

t
r
i
c

i
t
y

 
c

a

b

l
e

s

 
o

/
h

E

l
e

c

t
r
i
c

i
t
y

 
c

a

b

l
e

s

 
o

/
h

E

l
e

c
t
r
i
c
i
t
y
 
c
a

b

l
e

s
 
o

/
h

E

l
e

c

t
r
i
c

i
t
y

 
c

a

b

l
e

s

 
o

/
h

E

l
e

c
t
r
i
c
i
t
y
 
c
a

b

l
e

s
 
o

/
h

E

l
e

c

t
r
i
c

i
t
y

 
c

a

b

l
e

s

 
o

/
h

E

l
e

c

t
r
i
c

i
t
y

 
c

a

b

l
e

s

 
o

/
h

R

o

a

d

w

a

y

R

o

a

d

w

a

y

R

o

a

d

w

a

y

R

o

a

d

w

a

y

R

o

a

d

w

a

y

D

r
a

i
n

D

r
a

i
n

S
T

O
P

D/Kerb

e

s

b

7

3

.

0

0

0

73.000

7

3

.

0

0

0

C

L

 

7

4

.

3

7

F

M

H

G

T

I

L

7

2

.

3

8

I

L

7

2

.

4

3

I

L

7

2

.

3

5

I

L

7

2

.

5

3

I

L

7

3

.

3

7

I

L

7

3

.

1

4

I

L

7

2

.

5

7

C

L

 

7

3

.

8

1

S

M

H

C

L

 

7

3

.

7

9

S

M

H

C

L

 

7

3

.

7

4

S

M

H

C

L

 

7

4

.

3

3

S

M

H

M

H

(

s

v

)

2
2
5
Ø

2
2
5
Ø

2
2
5
Ø

3
0
0
Ø

C

L

 

7

3

.

7

9

2

N

o

.

 

2

2

5

Ø

1

5

0

Ø

2

2

5

Ø

225Ø

3

0

0

Ø

2

2

5

Ø

2
2
5
Ø

1

5

0

Ø

2

N

o

.
 
2

2

5

Ø

2

N

o

.
 
2

2

5

Ø

2

N

o

.
 
2

2

5

Ø

S

M

H

I

L

7

2

.

3

0

2

2

5

Ø

4

5

0

Ø

3

0

0

Ø

4

5

0

m

m

 

P

i
p

e

W

O

O

D

E

D

 

A

R

E

A

W

O

O

D

E

D

 

A

R

E

A

W

O

O

D

E

D

 

A

R

E

A

E

M

H

E

M

H

7
5
.
3
9
3

7
5
.
2
8
6

7
5
.
2
2
6

7
5
.
1
9
4

7

5

.

1

1

9

7

4

.

9

9

7

W

M

W

M

G

T

7

4

.

4

8

0M

H

74.300

7
4
.
7
7
0

7
4
.
8
2
0

L

S

R

S

S

V

S

V

S

V

7
4
.
4
8
0

7
4
.
9
3
1

7
4
.
8
9
2

7
4
.
8
4
8

7
4
.
7
8
7

7
4
.
4
1
0

7
4
.
4
5
2

7
4
.
4
5
9

7

4

.

6

8

9

7

4

.

8

8

1

7
4
.
7
2
0

7
4
.
6
7
0

7
4
.
6
1
0

7

4

.

4

7

0

7
4
.
9
1
0
D

/
K

e
r
b

D
/
K

e
r
b

K
e
r
b
l
i
n
e

S
T

O
P

D/K
erb

D/Kerb

2
2
5
Ø

2
2
5
Ø

2
2
5
Ø

2
2
5
Ø

7
4
.
5
1
6

7
4
.
1
9
7

7
4
.
3
8
5

S

V

S

V

7
4
.
5
7
7

7

4

.

6

8

9

7

4

.

8

8

1

R
o
a
d
 
e
d
g
e

1

2

3

4

5

6

7

8

910

11

12
13

14

15

16

17

18

19

20 21 22 23 24 25 26 27 28 2930

31

32 33 34

35

36

42

41

40

39

3738

50

49

48

47

46

45

4443

51 52 53 54 55 56 57 58

59

60
61626364

65
66

6768
69

70

71

72

73

74-76

77
787980

8182
838485

86 87 88 89 90 91 92 93

155

156-158

159

160

161

162
163164

165
166

5

.
5

5
.
5

5
.
5

5

5

PV

PV

W

ATER

R

AD

O

N

SUM

P

PV

PV

W

ATER

RADON

SUM

P

100mm VENT DUCT FOR RADON.

100mm VENT DUCT FOR RADON.

3

3

9

5

4645

1975

3
3
9
5

4640

1975

5
2
7
0

5
2
7
0

1
9
5
0

1
9
5
0

6

2

0

675

675

675

675

2025

2025

1
0
2
0

1

0

2

0

P
V P

V

1380

4
0
1
5

2
1
3
5

905

1565

PV

PV

PV

PV

5
5
0
0

9
0
0

4445

970

3915

3
3
7
0

3
0

4

5

4
2
1
0

9
7
5

4
8
4
5

45

3455

450

3070

45

1
1
8
0

5
2
8
0

2
5
0
5

4

1

8

0

PV

PV

PV

PV

5

5

0

0

9

0

0

4445

970

3915

3

3

7

0

3

0

45

4

2

1

0

9

7

5

4

8

4

5

45

3455

450

3070

4

5

1

1

8

0

5

2

8

0

2

5

0

5

4

1

8

0

PV

PV

PV

PV

5

5

0

0

9

0

0

4445

970

3915

3

3

7

0

3

0

45

4

2

1

0

9

7

5

4

8

4

5

45

3455

450

3070

45

1

1

8

0

5

2

8

0

2

5

0

5

4

1

8

0

PV

PV

PV

PV

5
5
0
0

9

0

0

4445

970

3915

3
3
7
0

3
0

45

4
2
1
0

9
7
5

4
8
4
5

4

5

3455

450

3070

45

1

1

8

0

5
2
8
0

2
5
0
5

4
1
8
0

P

V

P

V

W

A
T

E
R

R
A

D
O

N

S
U

M
P

P

V

1
0
0
m

m
 
V

E
N

T
 
D

U
C

T
 
F

O
R

 
R

A
D

O
N

.

3395

4
6
4
5

1
9
7
5

1
9
7
5

5270

1950

620

6
7
5

6
7
5

6
7
5

2
0
2
5

2
0
2
5

1020

PV

PV

WATER

RADON

SUMP

PV

PV

WATER

RADON

SUMP

100mm VENT DUCT FOR RADON.

100mm VENT DUCT FOR RADON.

3
3
9
5

4645

1975

3
3
9
5

4640

1975

5
2
7
0

5
2
7
0

1
9
5
0

1
9
5
0

6
2
0

675

675

675

675

2025

2025

1
0
2
0

1
0
2
0

PV

PV

WATER

RADON

SUMP

PV

PV

WATER

RADON

SUMP

100mm VENT DUCT FOR RADON.

100mm VENT DUCT FOR RADON.

3
3
9
5

4645

1975

3
3
9
5

4640

1975

5
2
7
0

5
2
7
0

1
9
5
0

1
9
5
0

6
2
0

675

675

675

675

2025

2025

1
0
2
0

1
0
2
0

PV

PV

100mm VENT DUCT FOR RADON.

RADON

SUMP

5
5
0
0

9
0
0

4445

970

3915

3
3
7
0

PV

PV

100mm VENT DUCT FOR RADON.

RADON

SUMP

5
5
0
0

9
0
0

4445

970

3915

3
3
7
0

45

1
1
8
0

5
2
8
0

2
6
8
0

2
6
8
0

PV

PV

PV

PV

5

5

0

0

9

0

0

4445

970

3915

3

3

7

0

3

0

45

4

2

1

0

9

7

5

4

8

4

5

45

3455

450

3070

45

1

1

8

0

5

2

8

0

2

5

0

5

4

1

8

0

PV

PV

WATER

RADON

SUMP

PV

PV

WATER

RADON

SUMP

100mm VENT DUCT FOR RADON.

100mm VENT DUCT FOR RADON.

3
3
9
5

4645

1975

3
3
9
5

4640

1975

5
2
7
0

5
2
7
0

1
9
5
0

1
9
5
0

6
2
0

675

675

675

675

2025

2025

1
0
2
0

1
0
2
0

P
V

100mm VENT DUCT FOR RADON.

R
A

D
O

N

S
U

M

P

3
0
7
0

30

FFL 72.55

FFL 73.25

FFL 73.15

FFL 73.55

FFL 73.40
FFL 73.55

FFL 73.95
FFL 74.10

FFL 73.75

FFL 73.45

FFL 73.60
FFL 73.93

FFL 74.20

FFL 74.40
FFL 74.65 FFL 74.41

FFL 74.185

FFL 73.85

FFL 73.55

FFL 73.75

FFL 73.20

FFL 74.20
FFL 74.10

FFL 73.80

FFL 73.10

FFL 73.80

FFL 72.60

FFL 72.50

FFL 72.30

FFL 73.55

FFL 73.55

FFL 73.85

FFL 73.20

E

73.79

73.86

73.74

73.63

73.55

73.47
73.39

73.30
73.19

73.10
73.0172.93

72.95

73.02

73.09

73.16

73.27

73.33
73.39

73.31
73.23

73.1673.08
73.00

72.93
72.86

72.79
72.72

72.65
72.5872.42

72.50
72.58

74.18

73.31

73.42

73.52

73.63

73.94

74.00

74.06

74.15

73.89
73.82

73.75
73.69

73.59
73.50

74.25
74.32

74.40
74.48

74.57
74.42

73.69

74.37

74.28

74.19

74.10

74.01

73.81

73.76

73.71

73.49

73.73

73.78

73.83

73.73
73.65

73.56
73.48

73.46

72.97

72.88

72.79

72.70

72.39

72.46

72.38

72.31

72.23

72.13

72.08

72.60

72.72

72.92

73.11

73.31

73.50

73.70

73.64
73.42

73.59
73.69

73.78
73.87

73.97
73.81

73.66
73.50

73.44

71.89
72.01

72.13
72.21

72.09

N

S

E

W

N

S

E

W

EX MH

EX MH
IL 72.300

EX MH
IL 72.430

EX MH
IL 72.300

EX MH
IL 72.380

EX MH
IL 73.370

EX
IST

ING
 30

0m
m D

IA 
uP

VC
 W

AT
ER

MA
IN

1:4

1:4

1:4

1:4

73.10

73.10
73.10

73.10

73.10

EX BED
LEVEL
70.61

72.80

72.80

72.80

72.80

72.80

72.80

72.80

73.10

EX BED
LEVEL
70.13

Ø 1:
300

250

Ø 1
:

600

Ø 1:
600

Ø 1:
600

Ø 1:
600

S2-C1-1
IL 70.75

SGGY

SG

GY

SG GY

SG GY

SGGY

GYSG

GY

SG

GY

SG

GY

SG

DG

DG

DG

DG

GG

G

G

G
G

G

SG G

G G

G G
DG

DG

G

SG

G

G

G G

G G

G G

G

G

G

GG

G

G

G

G

G

G G

G

G

G

G

G

G

G

G

DG DG

G
G

G

G

G
G

G
G

G

G

G

GY

SG

G

SGGY

SG

GY

GY

SG

GY

GY

BED LEVEL

BASIN

IL: 71.80
EXISTING OPEN DRAIN
TO BE FILLED IN

SITE 2 : CATCHMENT 1

PROPOSED SURFACE WATER DETENTION BASIN TO
STORE RUN OFF FROM 1% AEP (ANNUAL EXCEEDANCE
PROBABILITY) STORM EVENT

STORAGE VOLUME REQUIRED (433.9m3)
TOTAL STORAGE VOLUME (471.43m3) PROVIDED BY
ABOVE GROUND DETENTION BASIN

POND DEPTH: 0.902m
BASIN IL: 70.900
TWL: 71.802
FGL: 72.200
SIDE SLOPES 1:5

BED LEVEL BASIN
IL: 70.900
TWL: 71.802

REDUNDANT DRAIN
TO BE FILLED IN FLOW CONTROL MANHOLE

LIMITING FLOWS FROM
CATCHMENT 2.1 TO 3.6l/s

INTERCEPT AND RELOCATE EXISTING
OPEN DRAIN WITH DIMENSIONS TO

MATCH  EXISTING OPEN DRAIN.
WIDTH 6m AT A GRADIENT OF 1:285

PROPOSED BED
LEVEL 69.95

REDUNDANT DRAIN
TO BE FILLED IN

EXISTING PIPED DRAIN
TO BE REMOVED

EXISTING GOLF COURSE
DRAIN RELOCATED TO
THIS POSITION

CLASS 1 BYPASS SEPARATOR
(KINSPAN NSBE004 OR SIMILAR
APPROVED)

PROPOSED OUTFALL TO
EXISTING RELOCATED
DRAIN AT  IL 70.40

EL 72.742

EL 72.509

EL 71.690

F2

IL 71.292

F3
IL 71.626

F4
IL 71.736

F5
IL 72.007

F3-1
IL 71.771

F3-2
IL 71.850

F6
IL 72.120

F7
IL 72.287

F9
IL 72.657

F8
IL 72.400

F3-3
IL 72.339

F3-4
IL 72.434

F1
IL 70.758

F0
IL 69.902

Ø 1:225 140

Ø 1:225 140

Ø 1:225 40

Ø 1:
225

115

Ø 1:225 110

Ø 1:
225

105

Ø 1:225 110

Ø1:
225

110
Ø 1:225 105

Ø 1:
225 102

Ø 1:225 80

Ø 1:
150

80

Ø
1:

22
5

14
5

Ø 1:
225

110

EL 71.213

F0A
IL 70.416

Ø 1:
225

47

F3-3-1
IL 72.42

F3-3-2
IL 72.55

Ø
1:

22
5

80

VOLUME PROVIDED
471.43m3

SA11
IL 72.380

SA10
IL 72.220

22
5Ø

 1:
17

0

SA9-1
IL 72.135

225Ø 1:170

SA9
IL 71.809

225Ø 1:193
SA8
IL 71.572225

Ø 1:1
26

SA7
IL 71.457

37
5Ø

 1:
30

7

SA7-5
IL 72.775

SA7-2
IL 72.004

22
5Ø

 1:
71

SA7-4
IL 72.275

SA7-3
IL 72.209

22
5Ø

 1:
16

9

225Ø 1:50

SA7-1
IL 71.942

225Ø 1:170
225Ø 1:167

SA6
IL 71.354

375Ø 1:277

SA6-1
IL 71.900

22
5Ø

 1:
15

2

SA5
IL 71.227

450Ø 1:401450Ø 1:150

SA4-2
IL 71.557

SA4-1

IL 71.326

300Ø 1:245

SA3

IL 71.084

45
0Ø

 1:
20

0

SA2
IL 71.047

450Ø 1:513

SA1

IL 70.940

45
0Ø

 1:
33

0 SA0
IL 70.901

525Ø 1:499

SA00
IL 70.889

52
5Ø

 1:
50

0

SB11
IL 72.975

SB10
IL 72.446

225Ø 1:168

SB9

IL 72.416

37
5Ø

 1:
32

5

SB8
IL 72.206

375Ø 1:320

SB7

IL 72.156

375Ø 1:294

SB7-1
IL 72.530

22
5Ø

 1:
17

0

SB6
IL 71.938

375Ø 1:321SB5
IL 71.922

375Ø 1:330

SB4
IL 70.619

37
5Ø

 1:
64

SB4-1

IL 70.966
225Ø 1:153

SB1-5
IL 71.124

SB1-4
IL 70.744

22
5Ø

 1:
16

0

SB1-3
IL 70.609

300Ø 1:245

EL
 71

.57
9

F148

IL 72.350

F147

IL 71.938

15
0Ø

 1:
60

F146

IL 71.690 150Ø 1:60

F145
IL 69.862

150Ø 1:29

F144

IL 69.770

225Ø 1:202

F144-2
IL 71.247 F144-1

IL 70.600
150Ø 1:60

15
0Ø

 1:
77

F143A

IL 69.637

22
5Ø

 1:
19

9

F143A-1
IL 72.000

150Ø 1:40

F143

IL 69.515

22
5Ø

 1:
77

F143-1

IL 72.150

15
0Ø

 1:
30

F142
IL 69.311

300Ø 1:296

F142-2
IL 70.930F142-1

IL 70.730

150Ø 1:59

15
0Ø

 1:
58

300Ø 1:292

F141A-1

IL 70.635

15
0Ø

 1:
49

F141

IL 69.055F140A
IL 68.979 300Ø 1:295

F140A-9

IL 72.600

F140A-8
IL 71.483

15
0Ø

 1:
60

F140A-7
IL 70.946

225Ø 1:120

F140A-6
IL 70.881

22
5Ø

 1:
13

5

F140A-5
IL 70.425

225Ø 1:148

F140A-3
IL 70.373

225Ø 1:190

F140A-4
IL 71.749

15
0Ø

 1:
60

F140A-2

IL 69.921

225Ø 1:167

F140A-1

IL 69.884

225Ø 1:164

22
5Ø

 1:
16

8

F139-5
IL 70.750

EL 70.899

EL
 71

.19
2

EL 71.717

F145A
IL 69.902

EL
 70

.44
5

72.20

72.20

72.20

72.20

70.90

F140B
IL 71.600

F140A-0

IL 69.504
225Ø 1:45

22
5Ø

 1:
16

8

SB4A-1
IL 71.424

SB4A
IL 70.984

225Ø 1:100

37
5Ø

 1:
64

EL 70.576

EL
 70

.93
9

EL
 69

.39
5

F141A
IL 69.080

1

3

2

1

4

1

3

2

1

4

1

3

2

1

4

1

3

2

1

4

EX MH

EX MH
IL 72.300

EX MH
IL 72.430

EX MH
IL 72.300

EX MH
IL 72.380

EX MH
IL 73.370

EX
IST

ING
 30

0m
m D

IA 
uP

VC
 W

AT
ER

MA
IN

1:4

1:4

1:4

1:4

73.10

73.10
73.10

73.10

73.10

EX BED
LEVEL
70.61

72.80

72.80

72.80

72.80

72.80

72.80

72.80

73.10

EX BED
LEVEL
70.13

Ø 1:
300

250

Ø 1
:

600

Ø 1:
600

Ø 1:
600

Ø 1:
600

S2-C1-1
IL 70.75

SGGY

SG

GY

SG GY

SG GY

SGGY

GYSG

GY

SG

GY

SG

GY

SG

DG

DG

DG

DG

GG

G

G

G
G

G

SG G

G G

G G
DG

DG

G

SG

G

G

G G

G G

G G

G

G

G

GG

G

G

G

G

G

G G

G

G

G

G

G

G

G

G

DG DG

G
G

G

G

G
G

G
G

G

G

G

GY

SG

G

SGGY

SG

GY

GY

SG

GY

GY

BED LEVEL

BASIN

IL: 71.80
EXISTING OPEN DRAIN
TO BE FILLED IN

SITE 2 : CATCHMENT 1

PROPOSED SURFACE WATER DETENTION BASIN TO
STORE RUN OFF FROM 1% AEP (ANNUAL EXCEEDANCE
PROBABILITY) STORM EVENT

STORAGE VOLUME REQUIRED (433.9m3)
TOTAL STORAGE VOLUME (471.43m3) PROVIDED BY
ABOVE GROUND DETENTION BASIN

POND DEPTH: 0.902m
BASIN IL: 70.900
TWL: 71.802
FGL: 72.200
SIDE SLOPES 1:5

BED LEVEL BASIN
IL: 70.900
TWL: 71.802

REDUNDANT DRAIN
TO BE FILLED IN FLOW CONTROL MANHOLE

LIMITING FLOWS FROM
CATCHMENT 2.1 TO 3.6l/s

INTERCEPT AND RELOCATE EXISTING
OPEN DRAIN WITH DIMENSIONS TO

MATCH  EXISTING OPEN DRAIN.
WIDTH 6m AT A GRADIENT OF 1:285

PROPOSED BED
LEVEL 69.95

REDUNDANT DRAIN
TO BE FILLED IN

EXISTING PIPED DRAIN
TO BE REMOVED

EXISTING GOLF COURSE
DRAIN RELOCATED TO
THIS POSITION

CLASS 1 BYPASS SEPARATOR
(KINSPAN NSBE004 OR SIMILAR
APPROVED)

PROPOSED OUTFALL TO
EXISTING RELOCATED
DRAIN AT  IL 70.40

P01 07-04-21 STAGE 2 SHD PLANNING GMC DMW
P02 03-12-21 STAGE 3 SHD PLANNING RMC BM

DBFL Consulting Engineers

Civil, Structural & Transportation Engineering

DUBLIN OFFICE: Ormond House, Upper Ormond Quay, Dublin 7. D07 W704

PHONE +353 1 400 4000

CORK OFFICE: Phoenix House, Monahan Road, Cork. T12 H1XY

PHONE +353 (0) 21 2024538

WATERFORD OFFICE: Suite 8b The Atrium, Maritana Gate, Canada Street, Waterford. X91 W028

PHONE +353 51 309 500

suitability

client approval 
A - Approved
B - Approved with comments
C - Do not use

date chkd.

www.dbfl.ie

issue purpose

project ref.

drawing title

designed by author scale sheet size

drawing no. revision

rev description by

S2 - INFORMATION

© COPYRIGHT OF THIS DRAWING IS RESERVED BY DBFL

CONSULTING ENGINEERS. NO PART SHALL BE REPRODUCED OR

TRANSMITTED WITHOUT THEIR WRITTEN PERMISSION.

ON ORIGINAL

50mm100 5
15

403020
25

NOTES:

1:500GMCDMW

GLENVEAGH HOMES LIMITED

client

SITE 2 SITE SERVICES SHEET 2

RESIDENTIAL DEVELOPMENT
HOLLYSTOWN

PLANNING

A1

P02170182-DBFL-CS-SP-DR-C-1005

ORDNANCE SURVEY IRELAND LICENCE

No EN 0017919

© ORDNANCE SURVEY IRELAND GOVERNMENT

OF IRELAND


	Sheets and Views
	CS-SP-DR-C-1005


