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STANDARD NOTES

1. THESE DRAWINGS SHALL BE READ IN CONJUNCTION WITH ALL
ARCHITECTURAL AND AND OTHER CONSULTANTS DRAWINGS
AND SPECIFICATIONS AND SUCH OTHER WRITTEN
INSTRUCTIONS AS MAY BE ISSUED DURING THE COURSE OF
THE CONTRACT. ANY DISCREPANCY SHALL BE REFERRED TO
THE ENGINEER BEFORE PROCEEDING WITH THE WORK.

2. MATERIALS AND WORKMANSHIP SHALL BE IN ACCORDANCE
WITH THE RELEVANT CODES AND AUTHORITY.

3. THE CONTRACTOR SHALL COMPLY WITH ALL REGULATIONS OF
AUTHORITIES HAVING JURISDICTON OVER THE WORKS.

4. THESE DRAWINGS MUST NOT BE SCALED.

5. ALL DIMENSIONS AND REDUCED LEVELS MUST BE VERIFIED
ON SITE BEFORE THE COMMENCEMENT OF ANY WORK.

6. SUBSTITUTIONS MUST BE APPROVED BY THE ENGINEER.
7. ALL LEVELS SHOWN ARE TO THE AUSTRALIAN HEIGHT DATUM.

8. SERVICE INFORMATION SHOWN IS BASED ON PLANS SUPPLIED
BY AUTHORITIES AND IS APPROXIMATE ONLY. PRIOR TO
COMMENCEMENT OF ANY WORKS, THE CONTRACTOR SHALL
LOCATE ALL UNDERGROUND SERVICES AND COMPLY WITH
ALL REQUIREMENTS OF THOSE AUTHORITIES.

9. EXISTING SURFACE CONTOURS, WHERE SHOWN, ARE
INTERPOLATED AND MAY NOT BE ACCURATE.

10. UNLESS NOTED OTHERWISE, ALL VEGETATION SHALL BE
STRIPPED TO A MINIMUM DEPTH OF 150mm UNDER ALL
PROPOSED PAVEMENT AND BUILDING AREAS.

11. PRIOR TO THE PLACEMENT OF ANY PAVEMENTS, BUILDINGS
OR DRAINS, THE EXPOSED SUBGRADE SHALL BE COMPACTED
TO A MINIMUM OF 100% STANDARD COMPACTION IN
ACCORDANCE WITH TEST 'E1.1' OF A.S. 1289 FOR THE TOP
300mm. ANY SOFT SPOTS SHALL BE REMOVED AND REPLACED
WITH GRANULAR FILL TO THE ENGINEERS APPROVAL AND
COMPACTED IN ACCORDANCE WITH THE COMPACTION
REQUIREMENTS SET OUT BELOW. ON HIGHLY REACTIVE CLAY
AREAS SITE EXCAVATED MATERIAL MAY BE USED WITH THE
PRIOR AUTHORISATION OF THE ENGINEER.

12. ALL FILL AND PAVEMENT MATERIALS SHALL BE COMPACTED IN
200mm MAXIMUM LOOSE THICKNESS LAYERS TO THE
DENSITIES SPECIFIED BELOW:

LANDSCAPED AREAS 90% STD.
FILL UNDER ANY FOOTINGS AND FLOOR
SLABS FOR ANY STRUCTURE
- FINE CRUSHED ROCK 95% MOD.
- OTHER FILL 95% SMDD
FILL UNDER ROAD PAVEMENTS
- FINE CRUSHED ROCK 95% MOD.

- OTHER FILL
100% SMDD

ROAD PAVEMENT MATERIALS

- SUB BASE 95% MOD.
- BASE COURSE 98% MOD.

13. GRADE EVENLY BETWEEN FINISHED SURFACE SPOT LEVELS.
FINISHED SURFACE CONTOURS ARE SHOWN FOR CLARITY.
WHERE FINISHED SURFACE LEVELS ARE NOT SHOWN, THE
SURFACE SHALL BE GRADED SMOOTHLY SO THAT IT WILL
DRAIN AND MATCH ADJACENT SURFACES OR STRUCTURES.

14. UNLESS NOTED OTHERWISE ON HYDRAULIC CONSULTANTS'
DESIGN DRAWINGS, ALL DOWNPIPES & GRATED INLETS SHALL
BE CONNECTED TO PITS OR MAIN STORMWATER DRAINS WITH
UPVC OR EARTHENWARE PIPES OF THE FOLLOWING SIZES
LAID AT A MINIMUM GRADE OF 1IN 100:

A. 100 DIA. FOR DOMESTIC CONSTRUCTION
B

150 DIA. FOR COMMERCIAL/INDUSTRIAL
CONSTRUCTION
C. 100 DIA. FOR BASEMENT GRATED INLETS

FOR SIPHONIC ROOF DRAINAGE SYSTEMS ALL DOWNPIPES
CONNECTION DRAIN SIZES TO BE CONNECTED INTO MAIN
STORMWATER DRAINS IN ACCORDANCE WITH HYDRAULIC
ENGINEERS DRAWINGS.

15. ALL MAIN STORMWATER DRAINS SHALL BE CONSTRUCTED
USING ONE OF THE FOLLOWING TYPES OF PIPES WITH
RUBBER RING JOINTS:

A. CLASS 2 RCP IN ACCORDANCE WITH AS 4058

B. SEWER CLASS SEH UPVC IN ACCORDANCE WITH AS
1260
C. CLASS2F.R.C.TO AS 4139

ANY OTHER TYPE OF PIPES MUST BE REFERRED TO THE
ENGINEER FOR APPROVAL PRIOR TO USE.

IF UPVC, OR OTHER PIPES ARE TO BE USED, APPROVAL MUST
BE GIVEN BY THE ENGINEER FOR CLASS, BEDDING AND
BACKFILL REQUIREMENTS.

STANDARD NOTES CONT.

SITEWORKS NOTES

16. GENERALLY FOR TRENCHING WORKS THE CONTRACTOR
MUST:

A. COMPLY WITH THE GENERAL PROVISIONS OF SECTION 21
OF THE 'OCCUPATIONAL HEALTH AND SAFETY ACT'

B. COMPLY WITH THE 'OCCUPATIONAL HEALTH AND SAFETY
CODE OF PRACTICE FOR SAFETY PRECAUTIONS IN
TRENCHING OPERATIONS'

17. PRIOR TO THE EXCAVATION OF ANY TRENCH DEEPER THAN 1.5
METRES THE CONTRACTOR MUST:

A. NOTIFY THE OCCUPATIONAL HEALTH AND SAFETY
AUTHORITY ON THE APPROPRIATE FORM.

B. NOMINATE THE MINE MANAGER FOR THE PROJECT.

C. CARRY OUT ALL EXCAVATION WORKS IN ACCORDANCE
WITH THE REQUIREMENTS OF THE 'MINES ACT 1958
REGULATIONS AND STATUTORY RULES'

18. ALL DIMENSIONS GIVEN ARE TO FACE OF KERB, CENTRE OF
PIPE OR EXTERIOR FACE OF BUILDING UNLESS NOTED
OTHERWISE.

19. ANY STRUCTURES, PAVEMENTS OR SURFACES DAMAGED,
DIRTIED OR MADE UNSERVICABLE DUE TO CONSTRUCTION
WORK SHALL BE REINSTATED TO THE SATISFACTION OF THE
ENGINEER.

20. REFER TO STRUCTURAL DRAWINGS FOR FOOTING AND
FOUNDATION DETAILS.
21. ANY FILL REQUIRED SHALL BE APPROVED BY THE ENGINEER

22. CONTRACTOR IS TO ENSURE THAT ALL EXCAVATIONS ARE
MAINTAINED IN A DRY CONDITION WITH NO WATER ALLOWED
TO REMAIN IN THE EXCAVATIONS.

TELSTRA - DUTY OF CARE NOTES

TELSTRA'S PLANS SHOW ONLY THE PRESENCE OF CABLES AND
PLANT. THEY ONLY SHOW THEIR POSITION RELATIVE TO ROAD
BOUNDARIES, PROPERTY FENCES, ETC., AT THE TIME OF
INSTALLATION AND TELSTRA DOES NOT WARRANT OR HOLD OUT
THAT SUCH PLANS ARE ACCURATE, THEREAFTER DUE TO
CHANGES THAT MAY OCCUR OVER TIME. DO NOT ASSUME DEPTH
OR ALIGNMENT OF CABLES OR PLANT AS THESE VARY
SIGNIFICANTLY. THE CONTRACTOR HAS A DUTY OF CARE WHEN
EXCAVATING NEAR TELSTRA CABLES AND PLANT.

BEFORE USING MACHINE EXCAVATORS TELSTRA PLANT MUST
FIRST BE PHYSICALLY EXPOSED BY SOFT DIG POT HOLING TO
IDENTIFY IT'S LOCATION, TELSTRA WILL SEEK COMPENSATION FOR
DAMAGES CAUSED TO ITS PROPERTY AND LOSSES CAUSED TO
TELSTRA AND ITS CUSTOMERS.

EXISTING UNDERGROUND
SERVICES NOTES

10.

DATUM : Australian Height Datum (AHD)
ORIGIN OF LEVELS : RL 86.045 (AHD)
ORIGIN OF CO-ORDINATES : BM RL 86.045
SURVEY PREPAREDBY: | TSPTYLTD

REF NO. 52024 001 DT REV.1

THE CONTRACTOR MUST VERIFY ALL DIMENSIONS AND
EXISTING LEVELS ON SITE PRIOR TO COMMENCEMENT
OF WORK, AND REPORT ANY DISCREPANCIES TO THE
SUPERINTENDENT.

ALL EXISTING SERVICES (INCLUDING ANY NOT SHOWN
ON THE PLANS) MUST BE ACCURATELY LOCATED IN
POSITION AND LEVEL PRIOR TO ANY EXCAVATION. ANY
DISCREPANCIES SHALL BE REPORTED TO THE
SUPERINTENDENT. MINIMUM SERVICE CLEARANCES
SHALL BE MAINTAINED FROM THE RELEVANT SERVICE
AUTHORITY.

THE CONTRACTOR SHALL ARRANGE FOR ALL SETTING
OUT BY A REGISTERED SURVEYOR.

THE CONTRACTOR SHALL OBTAIN ALL REGULATORY
AUTHORITY APPROVALS AT THEIR OWN EXPENSE.

WHERE NEW WORKS BUT EXISTING, THE CONTRACTOR
MUST ENSURE THAT A SMOOTH AND EVEN PROFILE,
FREE FROM ABRUPT CHANGES IS OBTAINED.

ALL DISTURBED AREAS SHALL BE RESTORED TO THEIR
ORIGINAL CONDITION, UNLESS SPECIFIED OTHERWISE.

EXCAVATED TRENCHES SHALL BE COMPACTED TO THE
SAME DENSITY AS THE ADJACENT NATURAL MATERIAL.
ANY SUBSIDENCES DURING THE PERIOD TO BE
RECTIFIED AS DIRECTED BY THE SUPERINTENDENT.

ANY EXISTING TREES WHICH FORM PART OF THE FINAL
LANDSCAPING PLAN WILL BE PROTECTED FROM
CONSTRUCTION ACTIVITIES IN ACCORDANCE WITH THE
LANDSCAPE ARCHITECT'S DETAILS AND/OR BY -

PROTECTING THEM WITH BARRIER FENCING OR SIMILAR
MATERIALS INSTALLED OUTSIDE THE DRIP LINE.
ENSURING THAT NOTHING IS NAILED TO THEM.
PROHIBITING PAVING, GRADING, SEDIMENT WASH OR
PLACING OF STOCKPILES WITHIN THE DRIP LINE, EXCEPT
UNDER THE FOLLOWING CONDITIONS -

ENCROACHMENT ONLY OCCURS ON ONE SIDE AND NO
CLOSER TO THE TRUNK THAN EITHER 1.5m OR HALF THE
DISTANCE BETWEEN THE OUTER EDGE OF THE DRIP LINE
AND THE TRUNK, WHICH EVER IS THE GREATER, AND

A DRAINAGE SYSTEM THAT ALLOWS AIR AND WATER TO
CIRCULATE THROUGH THE ROOT ZONE (eg A GRAVEL
BED) IS PLACED UNDER ALL FILL LAYERS OF MORE THAN
300mm. CARE IS TAKEN NOT TO CUT ROOTS
UNNECESSARILY NOR TO COMPACT THE SOIL AROUND
THEM.

RECEPTORS FOR CONCRETE AND MORTAR SLURRIES,
PAINTS, ACID WASHINGS, LIGHTWEIGHT WASTE
MATERIALS AND LITTER ARE TO BE EMPTIED AS
NECESSARY. DISPOSAL OF WASTE SHALL BE IN A
MANNER APPROVED BY THE SUPERINTENDENT OR AS
SPECIFIED IN THE WORKS CONTRACT.

THE LOCATIONS OF UNDERGROUND SERVICES SHOWN IN THIS
SET OF DRAWINGS HAVE BEEN PLOTTED FROM SURVEY
INFORMATION. THE SERVICE INFORMATION HAS BEEN PREPARED
ONLY TO SHOW THE APPROXIMATE POSITIONS OF ANY KNOWN
SERVICES AND MAY NOT BE AS CONSTRUCTED OR ACCURATE. El
CANNOT GUARANTEE THAT THE SERVICES INFORMATION SHOWN
ON THESE DRAWINGS ACCURATELY INDICATES THE PRESENCE OR
ABSENCE OF SERVICES OR THEIR LOCATION, AND WILL ACCEPT
NO LIABILITY FOR INACCURACIES IN THE SERVICES INFORMATION
SHOWN FROM ANY CAUSE WHATSOEVER.

CONTRACTORS SHALL TAKE DUE CARE WHEN EXCAVATING
ONSITE INCLUDING HAND EXCAVATION WHERE NECESSARY.
CONTRACTORS ARE TO CONTACT THE RELEVANT SERVICE
AUTHORITY PRIOR TO COMMENCEMENT OF EXCAVATION WORKS.
CONTRACTORS ARE TO UNDERTAKE A SERVICES SEARCH, PRIOR
TO COMMENCEMENT OF WORKS ON SITE. SEARCH RESULTS ARE
TO BE KEPT ON SITE AT ALL TIMES.

EXISTING SERVICES NOTES

ES1

ES2

ES3

ES4

ES5

ES6

ES7

ALL EXISTING SERVICES MAY NOT HAVE BEEN PLOTTED
FROM SUPPLIED DATA AND AS SUCH THEIR ACCURACY
CANNOT BE GUARANTEED. IT IS THE RESPONSIBILITY OF
THE CONTRACTOR TO ESTABLISH THE LOCATION AND
LEVEL OF ALL EXISTING SERVICES PRIOR TO THE
COMMENCEMENT OF ANY WORK. ANY DISCREPANCIES
SHALL BE REPORTED TO THE SUPERINTENDENT.

THE CONTRACTOR SHALL ALLOW FOR THE CAPPING OFF,
EXCAVATION AND REMOVAL, IF REQUIRED, OF ALL
REDUNDANT EXISTING SERVICES AFFECTED BY

WORKS WITHIN THE CONTRACT AREA, AS SHOWN ON
THE DRAWINGS UNLESS DIRECTED OTHERWISE BY THE
SUPERINTENDENT.

THE CONTRACTOR SHALL ENSURE THAT AT ALL TIMES
SERVICES TO ALL BUILDINGS UNAFFECTED BY THE
WORKS ARE NOT DISRUPTED.

IF REQUIRED, THE CONTRACTOR SHALL CONSTRUCT
TEMPORARY SERVICES TO MAINTAIN EXISTING SUPPLY
TO BUILDINGS REMAINING IN OPERATION DURING
WORKS, TO THE SATISFACTION AND APPROVAL OF THE
SUPERINTENDENT. ONCE DIVERSION IS COMPLETE AND
COMMISSIONED, THE CONTRACTOR SHALL REMOVE ALL
SUCH TEMPORARY SERVICES AND MAKE GOOD TO THE
SATISFACTION OF THE SUPERINTENDENT AND THE
RELEVANT SERVICE AUTHORITY.

INTERRUPTION TO SUPPLY OF EXISTING SERVICES
SHALL BE DONE SO AS NOT TO CAUSE ANY
INCONVENIENCE TO THE PRINCIPAL. THE CONTRACTOR
IS TO GAIN APPROVAL FROM THE SUPERINTENDENT FOR
TIME OF INTERRUPTION - THE CONTRACTOR IS
RESPONSIBLE FOR ALL LIAISON.

CLEARANCE AND COVER REQUIREMENTS SHALL BE
OBTAINED FROM THE RELEVANT SERVICE AUTHORITY
BEFORE COMMENCEMENT OF WORKS AND SHALL BE
ADHERED TO AT ALL TIMES.

CARE IS TO BE TAKEN WHEN EXCAVATING NEAR
EXISTING SERVICES. NO MECHANICAL EXCAVATIONS ARE
TO BE UNDERTAKEN OVER TELECOM OR ELECTRICAL
SERVICES. HAND EXCAVATE IN THESE AREAS ONLY.

GENERAL DRAINAGE NOTES

10.
11.

12.

IT IS THE RESPONSIBILITY OF THE DEVELOPER / BUILDER TO
CHECK AND ENSURE THE EXISTENCE AND LEGAL ASPECTS
OF ANY EASEMENTS, EXISTENCE OF ANY DRAINAGE PIPES
AND OTHER SERVICES ON SITE PRIOR TO CONSTRUCTION.

ALL LEVELS MUST BE VERIFIED ON SITE START FROM THE
MOST DOWNSTREAM POINT.

THIS DRAINAGE PLAN SHOULD BE READ STRICTLY IN
ACCORDANCE WITH THE COUNCIL APPROVED
ARCHITECTURAL PLANS.

LOCATIONS OF DOWNPIPES TO BE CONFIRMED BY THE
ARCHITECT & HYDRAULIC ENGINEER DETAILS.

DEPTH AND LOCATION OF SERVICES TO BE ESTABLISHED
PRIOR TO COMMENCEMENT OF DRAINAGE WORKS.

ALL BALCONIES TO HAVE FLOOR WASTE CONNECTED TO
DOWNPIPES.

ALL DRAINAGE PIPES ARE TO BE UPVC GRADE, UNLESS
NOTED OTHERWISE.

THE MINIMUM COVER OVER ALL DRAINAGE PIPES IS TO BE
150mm.

ALL DRAINAGE PIPES ARE TO HAVE A MINIMUM PIPE
GRADIENT OF 1:100.

ALL DRAINAGE PITS ARE TO BE INSTALLED WITH A CHILD
PROOF SAFETY LATCH ON THE ACCESS GRATE.

ALL DOWNPIPES ARE TO BE AS PER THESE DRAWINGS
UNLESS NOTED OTHERWISE BY HYDRAULIC ENGINEER.

ALL PITS TO BE CONSTRUCTED ARE SHOWN AS
REINFORCED CONCRETE, HOWEVER, PRECAST OR BRICK
PITS OF SIMILAR SIZE AND CONSTRUCTION AND TO THE
SAME LEVELS ARE ACCEPTABLE.
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NOTES:
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REFER TO ARBORIST REPORT FOR TREE PROTECTION & PRESERVATION.

REFER TO THE ARBORIST REPORT FOR THE TREES TO BE REMOVED.

EXISTING COUNCIL PIT & STORMWATER LINES NEED TO BE PRESERVED.

PROPOSED SITE ENTRY/ EXIT IS SUBJECT TO CONSTRUCTION MANAGEMENT PLAN, TRAFFIC
MANAGEMENT PLAN & SITE OFFICE LAYOUT.
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. CONSTRUCT ON THE CONTOUR AS LOW, FLAT, ELONGATED MOUNDS

. WHERE THERE IS SUFFICIENT AREA, TOPSOIL STOCKPILES SHALL BE LESS THAN 2m IN HEIGHT

. WHERE THERE ARE TO BE IN PLACE FOR MORE THAN 10 DAYS, STABILISE FOLLOWING THE APPROVED ESCP OR SWMP TO REDUCE THE C-FACTOR TO LESS THAN 0.10

. CONSTRUCT EARTH BANKS (STANDARD DRAWING 5-5) ON THE UPSLOPE SIDE TO DIVERT WATER AROUND STOCKPILES AND SEDIMENT FENCES (STANDARD DRAWING 6-8) 1m TO
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EROSION CONTROL MEASURES.

1. ALL EROSION AND SEDIMENT CONTROL MEASURES (INCLUDING RE-VEGETATION AND
STORAGE OF SOIL AND TOPSOIL), SHALL BE IMPLEMENTED TO THE DEPARTMENT OF
CONSERVATION OF NEW SOUTH WALES STANDARDS.

2. TOPSOIL FROM ALL AREAS TO BE DISTURBED, SHALL BE STOCK PILED AND LATER
RE-SPREAD TO AID VEGETATION. AS PER STANDARDS.

3. ALL DRAINAGE WORKS SHALL BE CONSTRUCTED AND STABILIZED AS EARLY AS POSSIBLE
DURING DEVELOPMENT.

4. SEDIMENT TRAPS SHALL BE CONSTRUCTED AROUND ALL PITS.

5. DISTURBANCE TO VEGETATION SHALL BE LIMITED TO FILL AREAS, ROADWAYS AND
DRAINAGE LINES. AREAS OTHER THAN SPECIFIED SHALL BE DISTURBED ONLY WITH PRIOR
APPROVAL FROM THE COUNCIL ENGINEER.

6. ALL DISTURBED AREAS SHALL BE RE-VEGETATED AS SOON AS THE RELEVANT WORKS ARE
COMPLETED.

7. ALL SEDIMENT BASINS AND TRAPS SHALL BE CLEANED WHEN THE STRUCTURES ARE A
MAXIMUM OF 60% FULL OF SOLID MATERIALS, INCLUDING DURING MAINTENANCE PERIOD.

8. A STRIP OF TURF BEHIND AND FOR TOTAL LENGTH OF ALL THE KERBS SHALL BE PROVIDED.
9. PIT GUARDS SHALL BE INSTALLED AROUND DRAINAGE PITS AT THE COMPLETION OF ROAD
WORKS.

ON GRADE KERB INLET SEDIMENT TRAP

TEMPORARY SITE CONTROL FOR ENTRY / EXIT

AREAS

1. THE ENTRANCE SHALL BE MAINTAINED IN A CONDITION WHICH WILL PREVENT TRACKING OF
SEDIMENT ONTO PUBLIC ROADS.

2. PERIODIC TOP DRESSING WITH ADDITIONAL AGGREGATE MAY BE REQUIRED TO KEEP THE
SITE CONTROL IN A'USEABLE STATE".

3. ALL SEDIMENT SPILLED, DROPPED OR WASHED ONTO PUBLIC ROADS MUST BE REMOVED
IMMEDIATELY AND CHECKED DAILY.

4. REMOVAL AND CLEANING OF PUBLIC ROADS BY BROOMS AND SHOVELS ETC., WASHING
DOWN ROADS IS NOT PERMITTED.

SEDIMENT CONTROL DEVICES

1. SEDIMENT & BARRIER FENCES AREA PROPOSED AS PART OF SEC PLAN. AS THE SITE
SLOPE/GRADE IS FROM THE REAR TO THE FRONT, THE STOCKPILE & ENTRANCE NEEDS TO
BE CONTROLLED.

2. FILTER FENCE SHALL BE CONSTRUCTED BY STRETCHING A FILTER FABRIC (PROPEX OR
SIMILAR) BETWEEN POSTS AT 3m CENTERS MAXIMUM. FABRIC SHALL BE BURIED INTO THE
GROUND 200mm ALONG ITS LOWER EDGE.
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////////////// VVVVVYVVVY
SRS PRE DEV PAVED AREA [T POST DEV PAVED AREA
////////// YAAVARVARVARVARVARVAR VARV,
/. /.
SITE AREA 5165.92 m? (AS PER CAD) SITE AREA 5165.92 m? (AS PER CAD
IMPERVIOUS AREA | 4572.27 m? (88.51%) IMPERVIOUS AREA | 4515.11 m? (87.40%)
BERVIOUS AREA | 593 65 ) : : ONSITE DETENTION CATCHMENT ZONE
.65 m? (11.49%) PERVIOUS AREA 650.81 m? (12.60%)
SOURCE: WILLOUGHBY DEVELOPMENT CONTROL PLAN PART I:
STORMWATER MANAGEMENT 2023, APPENDIX 1
]
ENGINEER'S COMMENTS (SITE OBSERVATION) CATCHMENT ANALYSIS
AS PER THE ENGINEER'S SITE INSPECTION, THE PROPERTY LIES IN THE JUNCTION OF TWO ROADS, EASTERN AS PER THE CATCHMENT ANALYSIS OF THE PRE AND POST DEVELOPMENT AREAS, IT IS EVIDENT THAT THERE IS
OBSERVED THAT NO EASEMENT ON SURVEY WAS FOUND. AREA ANALYSIS WAS DONE W.R.TO SURVEY AND PLATE PROPOSED. STORMWATER FROM THE SITE IS BEING DISCHARGED TO THE STORMWATER INLET ON
AS PER BASIX REPORT, 5000L RAINWATER TANK IS REQUIRED. REFER TO ARCHITECTURAL DETAILS FOR ON S ITE D ETE NTI O N S U M MARY
RAINWATER TANK LOCATIION. AS PER WILLOUBY DEVELOPMENT CONTROL PLAN PERT I: STORMWATER MANAGEMENT 2023- THE ONSITE
DETENTION ZONE MAP, OSD IS REQUIRED.
D RA| NAG E SC E N E R | O (P RE D EVE LO |:) M E NT) MOREOVER, DRAINS MODELING WAS ADVISED BY COUNCIL DURING INTERACTION IN THE PREVIOUS
DEVELOPMENT PROPOSAL TO ENSURE ADEQUATE SIZING AND COMPLIANCE WITH THE PERMISSIBLE SITE
AS THE EXISTING BUILDING IS PROPOSED TO BE DEMOLISHED, ALL THE EXISTING DRAINAGE NETWORK NEEDS DISCHARGE AND TO INCORPORATE ANY BYPASS AREAS. REFER TO C301 FOR DETAILS OF THE DRAINS
TO BE REMOVED AND REPLACED WITH NEW DRAINAGE NETWORK AS PROPOSED IN THE DRAWINGS. THE OLD MODELING.
SYSTEM SHALL BE DISCONNECTED AND REMOVED AND PROPERLY DISPOSED. NO PIPES SHALL BE LEFT
CONNECTED TO THE DRAINAGE LINTEL ON COUNCIL ROAD. FUTURE REPAIR WORKS SHALL BE UNDERTAKEN TO ENSURE COMPLIANCE WITH THE SSR AND PSD, A DUAL OSD SETUP IS PROPOSED. DISCHARGE FROM SITE
AFTER COUNCIL'S CONSENT. ON THE LOWER GROUND LEVEL IS PROVIDED VIA GRAVITY TO THE COUNCIL STORMWATER PIT ON EASTERN
VALLEY WAY. HOWEVER, AS PER CLIENT ADVICE, A DUAL PUMPING SYSTEM (DUTY & STANDBY) HAS BEEN
PROPOSED FROM THE PRIMARY OSD IN THE BASEMENT TO THE SECONDARY OSD ON LOWER GROUND FLOOR
WHICH HAS THE WATER QUALITY TREATMENT CARTRIDGES. THE SECONDARY OSD WILL HAVE A SENSOR
D RA| NAG E SCE N E R| O (PRO POS E D D EVE |_O PM E NT) SYSTEM TO DISABLE PUMPING FROM THE PRIMARY OSD TO AVOID EXCESS FLOODING AND OVERLAND FLOW
DISCHARGE TO THE DOWNSTREAM ASSETS. THIS SYSTEM IS SUBJECT TO AUTHORITY APPROVAL AND HAS
ALL OF THE ROOF IS ADEQUATELY DRAINED WITH DOWNPIPES & RAINWATER OUTLETS, THIS DRAINAGE BEEN PROPOSED FOR ECONOMIC DESIGN.
NETWORK IS CONNECTED UNDERGROUND VIA A NETWORK OF PITS AND PIPES WHICH ARE PROPOSED TO BE
CONNECTED TO THE OSD TANK SIZED AND DOCUMENTED IN THE PROVIDED PLANS. DISCHARGE FROM SITE TO
BE VIA GRAVITY TO THE STORMWATER INLET ON EASTERN VALLEY WAY.
THE DRAINAGE COMPONENTS ARE DOCUMENTED TENTATIVELY FOR THE STAKEHOLDERS REPRESENTING
COUNCIL FOR ASSESSMENT. THE LOCATION AND DETAILS OF THE INTERNAL BUILDING HYDRAULIC
COMPONENTS WILL BE DESIGNED AND DOCUMENTED AT THE CONSTRUCTION STAGE. THE HYDRAULIC
CONSULTANT WILL PROVIDE INTERNAL BUILDING HYDRAULIC COMPONENTS (DOWNPIPES AND GUTTERS, ETC.)
WHICH WILL BE CONNECTED WITH THE PROPOSED INGROUND DRAINAGE NETWORK PIT. DOWNPIPES ARE
DOCUMENTED TO DEMONSTRATE ROOF DRAINAGE FOR CONCEPT.
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ARBORIST NOTES:
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ARBORIST.
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TYPICAL WEIR HEIGHT [H] (mm) 920
CARTRIDGE FLOW RATE FOR ZPG MEDIA (L/s) 1.6
CARTRIDGE FLOW RATE FOR PSORB MEDIA (L/s) 0.9

»~PHYSICAL HEIGHT
»~SIPHON HEIGHT ~

STORMFILTER

<— CARTRIDGE
FILTRATION UNIT
L] L <~
- bﬁ&A - 900 x 900
- ¢ = FALSEFLOOR GRATED LIDS FOR ACCESS, 10200
~— PIT BASE MAINTENANCE & OVERFLOW - -
el i
STORMFILTER ‘$>
CARTRIDGE DETAIL 90 ‘ A
STORMFILTER CARTRIDGE NOTES
1. A HIGH FLOW BYPASS ARRANGEMENT OR DISSIPATION STRUCTURE MAY BE REQUIRED TO MINIMISE
RE-SUSPENSION OF SOLIDS OR ANY SIGNIFICANT INERTIAL FORCES ON THE CARTRIDGES. - — — 1 — )
2.  ALL WATER QUALITY TREATMENT DEVICES REQUIRE PERIODIC MAINTENANCE. REFER TO OPERATION AND o
MAINTENANCE MANUAL FOR GUIDELINES AND ACCESS REQUIREMENTS. | g
\
3. SITE SPECIFIC PRODUCTION DRAWING WILL BE PROVIDED ON PLACEMENT OF ORDER. | ‘ ‘ a
4. THE INVERT LEVEL OF THE INLET PIPE MUST BE GREATER THAN THE RL OF THE FALSE FLOOR WITHIN THE ({) | | o1 lolD | (@) @
CARTRIDGE CHAMBER. VQ/ o /N / () 0
5. CONCRETE STRUCTURE AND ACCESS COVERS DESIGNED AND PROVIDED BY OTHERS. ACCESS COVERS TO BE ~ | | \ / ©
A MINIMUM 900 X 900 ABOVE CARTRIDGES. OH&S REGARDING ACCESS COVERS AND TANK ACCESS TO BE @ l ol oD |
ASSESSED BY OTHERS ON SITE. ( 79 R /N !
\ A
6. THE STRUCTURE THICKNESSES SHOWN ARE FOR REPRESENTATIONAL PURPOSES. 00 | | ' :[I
B K} ol |
7. REFER TO MANUFACTURER SPECIFICATION FOR DETAILS. Lf) c) ‘ |
INSTALLATION NOTES S 0‘ LL —_— = — 4 = -
~
Q=
1.  UNDERDRAIN AND FALSE FLOOR INSTALLED BY MANUFACTURER. A N\
10500
NOTE: PRODUCT AND ASSOCIATED DETAILS ARE SOURCED FROM Yy -
OCEAN PROTECT MANUFACTURER GUIDELINES. TREATMENT 7 )
CARTRIDGES ARE MODELLED IN MUSIC FOR WSUD COMPLIANCE. 776\
REFER TO OCEAN PROTECT WEBSITE FOR DETAILS. 4050
- = -
NO ENTRY WITHOUT
CONFINED SPACE
TRAINING
Colours
"DANGER" and background - White
Elliptical area - Red
Rectangle containing elipse - Black
Other lettering and border - Black
Mimimum Size - 187.5 mm x 250mm
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BOTH PUMPS ON &
ALARM SOUND

REFER TO STRUCTURAL
ENGINEER FOR DETAILS
ASSOCIATED WITH SLAB

ACCESS GRATE WITH
CHILD-PROOF LOCK

900x900

LOWER GROUND RL = 81.50

LT T T T

T

80.40

o

LANDSCAPE

TWL =79.80
BASEMENT 1 RL =78.30
STEP IRONS FOR ALL I R
ACCESS GRATES /\F
F
OSD TANK B —
(BASEMENT) -
2x@80mm PVC SCALE =1:30 —
PRESSURE PIPE RISING
MAIN TO CONNECT TO OSD
TANK A WITH NON-RETURN [—
FLAP VALVE \
F
F
IL=75.10 MIN. 1 % SLOPE BASEMENT 2 RL =75.10
- S Yo
PUMP OFF MINIMUM 8
WATER LEVEL ™
~
| ~— 2 AUTO STANDARD PUMPS
900 IN 900x900x200 SUMP PIT
6860
REFER TO STRUCTURAL LANDSCAPE
- 250 - OVERFLOWTO ENGINEER FOR DETAILS PLANTER
STREET VIA GRATES ASSOCIATED WITH SLAB RL = 83.90
LT T TTTTTITIT]
A o o REFER TO SECTION FOR MINIMUM 300mm COVER TO BE
ORIFICE DIA AND IL — PROVIDED ABOVE PIPE. REFER TO
o LANDSCAPE ARCHITECT DRAWINGS
& -1 100x10 DIAMETER AL - 8400 FOR SURFACE LEVELS & FINISH.
O DYNABOLTS OR SIMILAR MINIMUM 300mm COVER TO BE -
1 N PROVIDED ABOVE PIPE. REFER TO 7x OCEANGUARD STORFILTERS
LANDSCAPE ARCHITECT DRAWINGS —u STEP IRONS FOR ALL
3mm PLATE STAINLESS STEEL OR FOR SURFACE LEVELS & FINISH. jL}// ACCESS GRATES TWL = 83.30
\ 4 ) = = = = AN
HOT DIPPED GALVANISED. R : | || N
@ 170mm ORIFICE PLATE > « | | | | PUMP OUT LINE
ORIFICE PLATE DETAIL < § I
@225mm DISCHARGE PIPE i SV S .
() \ N IL =82.50 MIN. 1 % SLOPE ; H{'H‘ }*J{'F**i i”ﬁ?**i J iL*Jﬁ}ij IL = 82.57
o o N | l | | | '
| * S
L (ep)
|| I
| || FALSE FLOOR TO BE
\ L] I INSTALLED BY OCEANPROTECT
OSD NOTES: 4x40mm WEEP HOLES 900 7500
e OSD TANK A EFFECTIVE VOLUME = 20.80 m®
e OSD TANK B EFFECTIVE VOLUME = 272.60 m®
«  TOTAL OSD EFFECTIVE VOLUME = 293.40 m’ EXTERNAL OSD TANK A
e TOTAL OSD VOLUME REQUIRED AS PER DRAINS MODEL: 265 m®
e THE TOTAL PERMISSIBLE SITE DISCHARGE IS 116 LPS AS PER DRAINS MODEL. (LOWE R G ROU N D)
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STANDARD PUMP OUT DESIGN NOTES

THE PUMP OUT SYSTEM SHALL BE DESIGNED TO BE OPERATED IN THE FOLLOWING MANNER:

. THE PUMP SHALL BE PROGRAMMED TO WORK ALTERNATIVELY SO AS TO ALLOW BOTH PUMPS
TO HAVE AN EQUAL OPERATION LOAD AND PUMP LIFE.

J A LOW LEVEL FLOAT SHALL BE PROVIDED TO ENSURE THAT THE MINIMUM REQUIRED WATER
LEVEL IS MAINTAINED WITHIN THE SUMP AREA OF THE BELOW GROUND TANK. IN THIS REGARD,
THIS FLOAT WILL FUNCTION AN OFF SWITCH FOR THE PUMPS.

o A SECOND FLOAT SHALL BE PROVIDED AT A HIGHER LEVEL, APPROXIMATELY 300mm ABOVE THE
MINIMUM WATER LEVEL, WHEREBY ONE OF THE PUMPS WILL OPERATE AND DRAIN THE TANK TO
THE LEVEL OF THE LOW-LEVEL FLOAT.

J A THIRD FLOAT SHALL BE PROVIDED AT A HIGH LEVEL, WHICH IS APPROXIMATELY THE ROOF
LEVEL OF THE BELOW GROUND TANK. THIS FLOAT SHOULD START THE OTHER PUMP THAT IS
NOT OPERATING AND ACTIVATE THE ALARM. IT WILL BE 100mm ABOVE THE INLET PIPE.

° AN ALARM SYSTEM SHALL BE PROVIDED WITH A FLASHING STROBE LIGHT AND A PUMP FAILURE
WARNING SIGN WHICH ARE TO BE LOCATED AT THE DRIVEWAY ENTRANCE TO THE BASEMENT
LEVEL. THE ALARM SYSTEM SHALL BE PROVIDED WITH A BATTERY BACK-UP IN CASE OF POWER
FAILURE.

PUMP OUT RATE

(BASEMENT 4)

RAINFALL INTENSITY (I) = 62.00 mm/h (100 YR ARI FOR 2 HR)

AREA OF PUMP OUT (A) = 305.40 m?

DRIVEWAY (125m?) + SEEPAGE (283.6m x 7.56m x 0.1)

COEFFICIENT OF DISCHARGE (C) = 0.9
Q =CIA /3600 =4.73 L/sec (284.02 L/min)

PUMPOUT DESIGN SUMMARY

(BASEMENT 4)

e Q=CIA/3600 = 4.73L/s

e VOLUME REQUIRED =4.73x60x60 /1000 =34.08 m®

TOTAL HEAD TO BE LIFTED =15.50 m

PUMPOUT PIT DIMENSIONS

(BASEMENT 4)

. WIDTH =3 m

J LENGTH =8.1m

. DEPTH=15m

J VOLUME = 36.45 m®

PUMP SELECTION

PROVIDE 2 AUTO STANDARD PUMPS ACCORDING TO

PUMP OUT RATE AS SELECTED BELOW OR SIMILAR. TO

BE INSTALLED IN ACCORDANCE WITH AS3500.3

68.90

GEOTECHNICAL REPORT NOTES

THE FOLLOWING OBSERVATIONS HAVE BEEN RECORDED IN GEOTECHNICAL
INVESTIGATION REPORT E26044.GO03:
NO GROUNDWATER WAS OBSERVED IN THE LOG (3.2).

THE SUBSURFACE IS COMPOSED OF SAND, SANDSTONE, GRAVELLY SAND &
CLAYEY SAND WITH A MAXIMUM MOISTURE CONTENT OF 15.6%.
GROUNDWATER WAS OBSERVED IN MONITORING WELLS INSTALLED AT THE
SITE ABOVE THE ASSUMED BEL RL74.14, WHICH IS WITHIN THE SANDSTONE
BEDROCK, HENCE, MINIMUM SEEPAGE INFLOW IS ANTICIPATED (4.6).

——— STANDARDS AT ALL ACCESS POINT

PROVIDE GALVANIZED STEP
IRONS AT 300mm CENTERS IN
ACCORDANCE WITH THE AUST BOTH PUMPS ON &

OF THE TANK.

ALARM SOUND \

900 x 900
OPENING

900 x 900
OPENING

H

/300

-

100

| —O

@80mm PVC PIPE PRESSURE
RISING MAIN CONNECT TO

67.00

TWL 68.50

REQUIRED PUMPOUT PIT STORAGE:
32.98 m?

PROPOSED PUMPOUT PIT:
3.0m (W) x 8.1m (L) x 1.5m (H) = 36.45 m?®

MIN. 1% FALL

CONTROL PIT

NON-RETURN FLAP VALVE
PUMPS ON.

300

PUMP OFF MINIMUM

L D WATER LEVEL
\
flow particle (Loading Qty) S
| Three Phase | kW | HP LI et (mm) | GW | NW | (pcs)
AL750 0.75 1 2 22 14 20 525x250x280 31 27 680 Egg/lp STORAGE TANK DETAIL
AL1500 15 2 2 31 18 20 585x245x300 40 36 570 o
AL2200 2.2 3 3 65 21 20 585x260x330 45 40 500 DUTY &
AL3700 37 | 5 3 78 24 30 370x325x680 | 71 | 65 250 STANDBY : CONCRETE WALL T
AL5500 55 | 75 | 4 90 28.5 30 400x340x770 = 85 | 78 210 ) : STRUCTURAL ENGINEERS DETAL
AL7500 7je=] 10 - 108 35 30 400x340x770 91 84 190 TN e WATER STOP
APPLY WATER PROOF ‘t\ / - CLEANQUT
MEMBRANE \ - { CEMENT
PUMP CAPACITY | LOASEMENT,
@100 AGG PIPE Y s I
IN RUBBLE ~ ~._ 3 e
DRAIN, CONNECT -
TO FREE OUTLET Er[‘““q By
mm MIN. SINGLE ~" \ |,
SIZED AGEGREGATE NN - WATERPROOF MEMBRANE
OVER 30 SAND BLIND
AND 75mm BLUE METAL
o {10mm AGGREGATE)
TYP. BASEMENT SECTION
EXTERNAL SANDSTONE
EoaR WALL TO STRUCTURAL
&5 ENGINEER DETAILS
o: d FALL TO PIT
=4 I ~— 300
\\
BASEMENT PERIMETER DRAINAGE
HYDRAULIC PERFORMANCE CURVE PUMP & CONTROL LAYOUT SCHEMATIC SSUE FOR SSDA
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GALVANISED MILD STEEL GRATE

1000 FLOOR

AND FRAME AS SPECIFIED IN PIT WASTE
= SCHEDULE uPVC PLASTIC COVER
FLOW DIVERTER LTRATION BAG PAVEMENT AS SPEC'F'ED MORTAR BEDDING S — —
PROVIDE MIN 1% FALL RECESS TO SUIT GRATE 7 . T
OVERFLOW TO OUTLET (U.N.O) / AND FRAME SLAB N ) . )
LT AL L] N
wn =2
— O E = ’ — =
% g 1000 >
FILTRATION CAGE 1 \\> v: 300x300x150 CONCRETE =
1 SURROUND M
1 T~ &
N O O -~ 17 CONNECT TO DOWNPIPE
OR VERTICAL DROPPER
| R10-450 TYPICAL FLOOR WASTE 'FW' DETAIL NOM @100mm UPVC DRAINAGE PIPE
TYPICAL OCEANG UARD DETAI L EN12 CONNECTION TO SUBOIL DRAINAGE LINE ) .
(TO BE INSTALLED IN ALL EXISTING PIT TAKING \ (
STORMIWATER FROMGRATE) oz 5 150 _ | _ 200NOM _ | _ 150 - PAVED AREA TOP AL AL /
~IS MIN (TYP) (TYP) "~ MIN FININSH 9 < BE0880000074Y 9 < @100mm CORRUGATED SUBSOIL DRAINAGE LINE
WATERPROOF = & . v WITH NON-WOVEN GEOTEXTILE FILTER SOCK
. 3 ps SURROUND AND 100 MM BLUE METAL GRAVEL
GRATED DRA' N (GD) MEMBRANE GRATED SURROUND. MIN 0.5%- 1% GRADE. CONNECT TO
NTS / g v COVER NEXT DOWNSTREAM PIT
N v < T Eé 9 b < v <
IMPERVIOUS v
COVER (WITH SUITABLE LIFTING SLAB |NTERMED|ATE R|SER (|R)
! HOLES) OR GRATE & FRAME | SCALE 1:10
OPTIONAL
100 N.B.
: \ CONNECTS TO 100MM 110 OD. ggﬁﬁggﬁ ON UPVC PLASTIC COVER
R 5 = ] STW SYSTEM——
PREE N I ] . I = g 1 S
| u 7 A T
38 . : AL,
' % I & g3 | g ) AS PER MANUFACTURER SPECIFICATION RS . . /\\\//\\\//\\\//\\\/
» i Z3 -~ | s :
=i A 3 =2E T we-swsom SECTION VIEW
~ o = Q8 , WAYS (CENTRAL) =
ey SN Ll . — ] o >
5, fya Y/2 RAl N WAT E R O U TL ET D ETAl L 300x300x150 CONCRETE —
< N SURROUND "
T M
PIPE FLOW : S | NTS
CONFIGURATION T —
— | |
I % o NOM @100mm uPVC DRAINAGE PIPE
NOTE: INCOMING PIPES SHOULD BE INSTALLED E\ NFALLUNO_ S F CONNECTIONTO SUBIL DRANAGE HNE ) .
ABOVE THE OCEANGUARD, EXCEPT WHERE _ \‘M .
INCOMING FROM ANOTHER PIT. REFER TO ? B /
OCEANGUARD PRODUCT SPECIFICATION. / @100mm CORRUGATED SUBSOIL DRAINAGE LINE
900 NOMINAL 150 WITH NON-WOVEN GEOTEXTILE FILTER SOCK
150 G/ SURROUND AND 100 MM BLUE METAL GRAVEL
MASS CONCRETE BENCHING: PTWALL SURROUID MN DS 1% GRADE. CONNECTTO
| SECTION ks H . q H q
/ X < qd AA
iy | i | HIGH END RISER (HER)
‘ / 25 PROVIDE STEP IRONS IF g l ‘ SCALE 110
; / | PITDEEPER THAN 900  — '
0170 ! PLAN
— ‘ ————— —
<:: o é I / TOP OF PIT
1 B 230 REMOVABLE TRIANGULAR
j o 25 _ 2 i SCREEN HOT DIPPED GALV.
B /AAN S FLOW S = < A0 LYSAGHT MAXIMESH TYPE
\ X ) . RH3030 WITH HANDLE
b o :
MEDIUM DUTY GALVANISED GRATE & FRAME ({ J
TYPICAL PIT DETAIL 100 DIA. x 3000 LONG SUB-SOIL— 3 N T / SCREEN
DRAINAGE STUB SURROUNDED ®
BY NOM. 20mm BLUE METAL = 1
AND WRAPPED IN 140g/m? PLAN 3 0 9
GEOTEXTILE FILTER FABRIC NTS SETOUT POINT
100 MM SUB SOIL DRAIN WRAPPED (TYP) (CENTRE OF ACCESS) o
WITH GEOFABRIC TEXTILE SOCK S GALANAIRD 3 —
WITH 100 MM BLUE METAL GRAVEL ® MILD STEEL
SURROUND WRAPPED IN GEO ‘
TEXTILE WITH SAND ON TOP ! —— ) MOUNTING BRACKET
INSTALLED @ 1% GRADE TO PIT . 1% 1
Z w
== sz
8 < SI= } S n n
3 = - @ - 2% ] PIT WALL
D PIT FLOOR >
s ELEVATION SIDE ELEVATION FRONT ELEVATION MULTI PURPOSE FILTER SCREEN
@100 : PRODUCT CODE: MMMPS (MASCOT ENGINEERING)
STEP IRON FITTED TO CONTROL PIT PRIOR TO OUTLET
TYPICAL ENLARGEMENT PLACEMENT TO PIT WALL STEP IRON DETAIL
SUBSOIL DRAIN SECTION
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MUSIC MODEL NODE NETWORK

Table 12 Water gualily requirements

Pollutant Average annuat potiutant load reduction (%]}
Gross poliutants 0%

Tolal suspended solids (TSS) 85%

Total phosphorus (TP) B80%

Total nitregen {TN) 45%

Hydrocarbons See below

Determination of water qualily largets are o be achigved in line with Sydney Water
quidelines or using a MUSIC model. if the MUSIC mode! is used, parameters are to be in

line with the parameters in Sydney Catchment Authority's document ‘Using MUSIC in
Sydney's Drinking Water Catchment’

Developments with more than 5 parking spaces and commercial and industrial development
are o provide a freatment system that specifically targets hydrocarbons or incorporates a
raingarden / bio-retention basin, Runoff from all parking areas, driveways or access roads
must drain to the treatment system or raingarden / bio-retention basin.

WATER QUALITY TARGETS

DECKING

BUILDING FOOTPRINT

LEVEL 1 PLANTERS

IMPERVIOUS AREA = 430 m?

IMPERVIOUS AREA = 3589 m? PERVIOUS AREA = 273 m?

DRIVEWAY

IMPERVIOUS AREA = 91 m?

LANDSCAPE

IMPERVIOUS AREA = 104 m?

LANDSCAPE
ABOVE OSD

PERVIOUS AREA = 9 m?

LANDSCAPE

PERVIOUS AREA = 254 m?

LANDSCAPE

PERVIOUS AREA = 65 m?

CATCHMENT SURFACE TYPE PLAN

FOOTPATH A

IMPERVIOUS AREA = 67 m?

I

LANDSCAPE

PERVIOUS AREA = 144 m?

FOOTPATHC

IMPERVIOUS AREA = 62 m?

FOOTPATHB

IMPERVIOUS AREA = 60 m?

Treatment Train Effectiveness - Recerving Node

Sources Residual Load % Reduction
'Flow (ML/yr) 5.68 5.51 3 |
Total Suspended Sofids (kg/yr) 324 44,6 86.2
Total Phosphorus (kg/yr) 1.04 0.296 Pl bR
Total Nitrogen (kg/yr) 12.2 5.65 53.7
Gross Pollutants (kg/yr) 133 0 100

MUSIC MODEL RESULTS

LANDSCAPE

PERVIOUS AREA =2 m?
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