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NET SEWERED DESIGN
NODE CATCHMENT AREA AREA (ha) LOTS EP/LOT EP L/EP/DAY ADWF (L/s) LOG A d PDWF (L/s) | PORTIONyer Aeff C I, Feize  |Feontainmen 1 RDI (L/s) | FLOW (L/s)
1 [JC West [ 12.65] 100] 3.5] 350] 210] 0.85] 1] 41] 3.03] 0.10] 5.43]  1.00[  22.40] 1.15] 1.50]  38.58] 5.87] 8.93
2 [JC East [ 25.3 118] 3.5] 413] 210] 1.00] 1.4] 3.77] 3.27] 0.10] 835  1.00] 2240 1.06] 1.50]  35.50] 8.30] 11.63
TOTAL JUMPING CREEK (AT SPS)
3 |sPs FLow [ 37.95] 218] 3.5 763] 210] 1.85] 1.6] 3.7] 6.30] 0.10] 13.78]  1.00]  22.40] 1.01] 150 3381  14.16] 20.56
CONNECTION TO EXISTING DN600 TRUNK MAIN
4 GE 1 4.98 27 35 94.5 210 0.23 0.7 5.0 0.99 0.10 1.77 1.00]  22.40 1.28 1.50]  43.14 214 3.14]
5 GE 2 1.6 7 35 245 210 0.06 0.2 6.7 0.34 0.10 0.51 1.00[  22.40 1.47 1.50[  49.44 0.71 1.06
6 GE3 1.68 7 35 245 210 0.06 0.2 6.6 0.34 0.10 0.52 1.00  22.40 1.46 150 49.15 0.72 1.06
7 GE 4 0.2] 2 35 7 210 0.02 0.7 1.5 0.17 0.10 0.10 1.00  22.40 1.89 150  63.45 0.17 0.34]
KA 1 QPRC SUPPLIED 31.00
JC DEVELOPMENT AS SHOWN IN "JUMPING CREEK DEVELOPMENT" ABOVE 57.17
NOTES:
e SEE DRAWING 305492CA400 FOR SEWER CATCHMENTS OUTLINES.
e QPRC HAS CONFIRMED THE USE OF WSA02 2014-3.1 APPENDIX C AS THE PREFERRED METHOD FOR CALCULATING DEIGN FLOWS VIA
EMAIL.
e AN EP OF 3.5 HAS BEEN ASSUMED FOR EACH LOT IN THE JUMPING CREEK DEVELOPMENT DUE TO BLOCK SIZES AND ZONING.
. THE DESIGN FLOW IN LITRES PER EP PER DAY HAS BEEN DETERMINED AS 210L/EP/DAY BY QPRC VIA EMAIL.
e THE PORTION,er FIGURE OF 10% HAS BEEN CONFIRMED BY QPRC VIA EMAIL.
®  Feontamment IS BEING ADOPTED AS 15, IN LINE WITH COUNCILS 1IN 10 YEARS OVERFLOW RECURRENCE INTERVAL.
e THE LEAKAGE SEVERITY CONSTANT C HAS BEEN AMENDED TO 1 BY QPRC VIA EMAIL
e 11,2 HAS BEEN TAKEN FROM THE 2016 IFD TABLES, WITH A 0.5EY RECURRENCE AT THE REQUEST OF QPRC, THE VALUE TO BE USED
IS 22.4mm.
e  FLOWS FROM GREENLEIGH ESTATE HAVE BEEN CALCULATED USING THE SAME VALUES AS FOR JUMPING CREEK.
e CATCHMENT PLANS K, GE AND JC REFER TO KARABAR, GREENLEIGH ESTATE AND JUMPING CREEK RESPECTIVELY.
e PWWF FLOW FROM KARABAR ON THE SOUTHERN BANK OF THE QUEENBEYAN RIVER HAS BEEN SUPPLIED BY QPRC VIA EMAIL.
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FINISHED CONTOURS =
SPS SPS
NOTE:
1 GRAVITY PIPE MATERIAL TO BE PVC-U MANUFACTURED IN
ACCORDANCE WITH AS/NZS 1260 WITH ELASTOMERIC SEAL SPIGOT
AND SOCKET JOINTS
2. RISING MAIN SHALL BE DUCTILE IRON PIPES AND FITTINGS CEMENT
MORTAR LINED, MANUFACTURED IN ACCORDANCE WITH AS/NZS
2260, PN35 FLANGED CLASS.
3 GRAVITY PIPE_RADIUS TO BE ACHIEVED BY DEFLECTION AND
DEFLECTION AT JOINTS.
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FOR CONTINUATION REFER TO PLAN CA501

1 A &
& s &
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WATER ROAD CROSSING IN ;
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NOTES >
1. PEAK INSTANTANEOUS DEMAND = 0.15/s/tenent \ \ ©
2. AVERAGE DAY DEMAND= 230Kl/annum/tenent
3. MAS SERVICE PRESSURE = 800kpa ~
L. MIN SERVICE PRESSURE = 20m \
5. FIRE FIGHTING FLOW = 151/s \
6. FIRE FIGHTING PRESSURE REQUIREMENTS = 15m AT THE
FLOWING HYDRANT \
7. FIRE FIGHTING BACKGROUND DEMAND = 2/3 PEAK HOUR
RESIDENTIAL DEMAND
8. MAX VELOCITY = <2m/s UNDER GENERAL CONDITIONS %)
<4m/s UNDER FIRE FLOW CONDITIONS \ 2
9. MAXIMUM HEADLOSS = 5m/km FOR DN <150 A
3m/KM FOR DN 2200 =
10. PIPE MATERIAL = SERIES 2 PVCM PN16
1. HYDRANT SPACING = 60m
12. REFER TO WATER REPORT FOR MORE INFORMATION \N
REGARDING THE NETWORK \
LEGEND PRESSURES
ESTATE BOUNDARY ——
WATERMAIN, HYDRANT, w—o—pd NODE ADD (m) | PID (m]
VALVE 4’04
1 86.7 543 0
FINISHED CONTOURS — 59— 75
2 805 68.9
3 50.2 397
4 68.1 526
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TYPICAL WATERMAIN SECTION

SCALE 1:50
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plotted by Carl Otto

OVERHEAD HV TO CONNECT TO
EXISTING POLE CE182334. ALIGNMENT
TO BE CONFIRMED AT DETAILED DESIGN

UTILISE EXISTING
CONDUITS INSTALLED BY
OTHERS.

NBN CONNECT TO EXISTING
TELECOMMUNICATION PIT

)

ELECTRICITY CONNECT TO EXISTING
HV OVERHEAD POLE CE182421

SuB STATION 4

/ {
’
SUB STATION /7
[
~
.

’ﬂ~’

s -

NOTES:

1. LAYOUT INDICATIVE ONLY. SUBJECT TO DETAILED DESIGN

2. SUBSTATION LOCATIONS TO BE CONFIRMED AT DETAILED DESIGN.

3. ALL ROADS AND INTERSECTIONS, INCLUDING ROUNDABOUTS
WITHIN THE ROAD NETWORK SHALL BE PROVIDED WITH STREET

LEGEND

s Ny
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NOTES:
1. PLAN IS CONCEPT ONLY AND SUBJECT TO DETAILED DESIGN.
2. REFER DRAWING 305492CA735 BIORETENTION BASIN TYPICAL SECTION
3. REFER DRAWING 305492CA735 SEDIMENT BASIN DETAILLS.
3 4. BATTER SLOPE PLANTING AND TREATMENT TO BE DETERMINED AT
PROPOSED W W oW DETAILED DESIGN IN ASSOCIATION WITH LANDSCAPE TEAM
BIORETENTION
BASIN 1 HIGH FLOW
5 . BYPASs P DESIGN PARAMETERS
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OVERFLOW PIT SURFACE AREA 600m?
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EXTENDED DETENTION DEPTH (EDD) 585.95
PERMANENT POOL DEPTH (PPD) 1.5m
PROPOSED DRYOUT AREA 250m?
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S 5 BIORETENTION BASIN 1
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FILTER MEDIA
FILTER MEDIA DEPTH PROFILE
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P % DISCHARGE INTO_CREEK DETAIL
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REFER 70 DRAWING o PERMANENT POOL DEPTH (PPD) 1.5m
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2.8m 1.05m

2.25m | 1.2m

REFER LANDSCAPE PLANS FOR ALL PLANTING / REFER LANDSCAPE PLANS FOR ALL PLANTING

EXTENDED
DETENTION DEPTH 450mm

EXTENDED 200mm DEPTH TOPSOIL

NWL DETENTION DEPTH 450mm
["'WATER DEPTH 150mm

WATER DEPTH 700mm

200mm DEPTH TOPSOIL- Y 72

CLAY LINER AS

REQUIRED
CLAY LINER AS REQUIRED
SHALLOW MARSH SUBMERGED MARSH
0-700 SHO 00
100-150mm DEPTH 350-700mm BEPTH (SHOWN AT 700mm DEPTH)
(SHGWN AT 150mm BEPTH)
| 225m 26m 3.45m
REFER LANDSCAPE PLANS
Vi I 225m 28m va REFER LANDSCAPE PLANS FOR ALL PLANTING "IN s FOR ALL PLANTING
EXTENDED

DETENTION DEPTH 450mm

EXTENDED 200mm DEPTH TOPSOIL
WL DETENTION DEPTH 450mm

WATER DEPTH
1200- 1500mm

WATER DEPTH 350mm
200mm DEPTH TOPSOIL u

CLAY LINER AS REQUIRED

CLAY LINER
DEEP MARSH OPEN WATER
200 - 350mm DEPTH >700mm DEPTH
(SHOWN AT 350mm BEPTH) (SHOWN AT 1500mm DEPTH)
_ 2.25m EPHEMERAL BATTER 4.50m ‘
I } QALS
/ ' VA . 450mm EXTENDED
200mm TOPSOIL . l"ﬁ"/&\\ ‘ ML DETENTION DEPTH
LTI Ty N
TS W sogum
WATER DFPTH

SRR G S MM BT TR Y SRR S RVUS F AR TR IS
B

CLAY LINER

150mm THICK CONCRETE (32 MPa) WITH
SL82 REINFORCEMENT MESH. REFER TO

SEDIMENT BASIN MWC STD 7251/12/012 FOR FURTHER
DETALLS
1500mm DEPTH NOTE: PLANTING AND JUTE MATTING TO BE COMPLETED AS PART
NOT TO SCALE OF LANDSCAPING CONTRACT.

Suzie Gilbert

NOTE:
1 REFER DRAWING 305492CA700 TO 703 FOR
SECTIONS, LAYOUT AND LEGEND.
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NOTE:

PLAN IS CONCEPT ONLY AND SUBJECT TO DETAILED DESIGN

BATTER SLOPES VARY

FROM 1:6 TO 1:4. REFER TO
DRAWING 305492CA735 FOR
TYPICAL CHANNEL DETAILS

20m

BATTERS T0'BE MAINTAINED AS EXISTING, . BASIN
SLOPES VARYING FROM 16 TO 4. REFER T0
DRAWING 305492CAT35 FOR TYPICAL
CHANNEL DETALS $

PROPOSED
BIORETENTION

REFER TO TYPICAL ROCK BATTER
\DETAIL ON DRAWING 305492CA735
EXACT EXTENT OF ROCK

BEACHING TO BE DETERMINED AT
DETAILED DESIGN

REFER TO TYPICAL
DETAIL ON DRAWING
305492CA735
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0 NARARY
PROPOSED $
ORETENTION

BATTER SLOPES VARY
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DRAWING 305492CA735 FOR
TYPICAL CHANNEL DETAILS
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- WATERWAY WIDTH AS MODELED .

‘ BENCH ‘ LOW FLOW CHANNEL ‘ BENCH ‘

= -t -t t
ESSETE%NP%HBE ! VARIES | ! VARIES | SHARED PATH.
LOCATION TO BE
DETERMINED AS PART DETERMINED AS PART
OF LANDSCAPE WORKS OF LANDSCAPE WORKS
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1IN 50
—

_ VaREs
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VARIES BETWEEN
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PLANTED LOW FLOW
CHANNEL VARIES
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R ¥

VARIES

s

LANDSCAPE PLANTING TO BE
DETERMINED AT DETAILED DESIGN
STAGE

LOW FLOW CHANNEL

WIDTH TO BE DETERMINED

BASED ON Q; MONTH FLOW

TYPICAL CHANNEL DETAIL

(NOT TO SCALE)

CLAY LINER TO EXTEND
2M BEYOND NWL

ROCKWORK TO

EXTEND 0.5m BELOW STANDARD POOL OUTLET RIFFLE

e —— . EXTEND ROCKWORK MINIMUM 3m BEYOND
N ) POOL NWL AND TO TOP OF BATTER OF THE
T~ LOW FLOW CHANNEL ROCKWORK TO BE
o SLIGHTLY DEPRESSED AT THE CREST TO PLANTING,
GUIDE FLOWS THROUGH THE CENTRE OF THE TOPSOIL AND
RIFFLE FOR MORE DETAIL REFER MELBOURNE MULCH AS PER
\WATER STANDARD DRAWING 7251/08/104. LANDSCAPE
\

POOL NORMAL WATER LEVEL (NWL)

ROCK CHUTE AND CONCRETE NIB
WALL REFER MELBOURNE WATER
STANDARD DRAWING 7251/08/104
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ADJACENT SURFACE VARIES
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MM.D.D.
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X e
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‘b) TYPICAL ROCK BATTER

WITH SL82 MESH PLACED CENTRALLY
NOT TO SCALE
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GENERAL NOTES SITE. SEDIMENT BASINS
T THIS DRAWING TYPIFIES ONLY THE EROSION CONTROL PRINCIPLES REQUIRED. IT T SEDIMENT BASINS SHALL BE FULLY MAINTAINED BY THE CONTRACTOR UNTIL
IS THE RESPONSIBILITY OF THE CONTRACTOR TO DESIGN, CONSTRUCT AND THE DISTURBED CATCHMENT AREA IS PROTECTED AGAINST EROSION BY
MAINTAIN TEMPORARY EROSION CONTROL MEASURES TO COMPLY WITH THE PERMANENT STABILISATION. PROTECTION SHALL BE PROVIDED FOR THE FINAL
REQUIREMENTS OF SPECIFICATION (211 CONTROL OF EROSION END LANDSCAPE WORKS UTILISING SILT CONTROL FENCING.
SEDIMENTATION, AUS-SPEC VERSION 1 APRIL 2015, 2. THE SEDIMENT BASIN SHALL BE CLEANED OUT WHEN THE VOLUME REMAINING
2. VARIATIONS TO APPROVED CONCEPTS AND PROPOSALS ARE TO BE ENDORSED IS REDUCED BY SEDIMENTATION TO 90%.
BY QUEANBEYAN PALERANG REGIONAL COUNCIL (QPRC) PRIOR TO 3. THE EMBANKMENT SHALL BE STABILISED WITH HESSIAN TEMPORARILY
IMPLEMENTATION L QRPC TO BE ADVISED OF PROPOSED POND DISCHARGE PRIOR TO DISCHARGE
3. SEDIMENT AND EROSION CONTROL MEASURES ARE TO BE CONSTRUCTED AND 5. BASINS TO BE GRASSED.
MAINTAINED AS PER THE MANAGING URBAN STORMWATER, SOILS AND
CONSTRUCTION, 4TH EDITION. 2004, MAINTENANCE SCHEDULE
MONTHLY.
PRE CONSTRUCTION 1. TURN OVER STABILISED CONSTRUCTION ENTRY MATERIAL AND TOP UP AS
T CONSTRUCT STABILISED DRIVEWAY ENTRANCE. REQUIRED.
2. CONSTRUCT SEDIMENTATION PONDS, INTERCEPTOR CATCH DRAINS AND WEEKLY:
DIVERSION BANKS AS REQUIRED. GRASS EMBANKMENTS AND INVERTS AND 2. CHECK AND REINSTATE SILT CONTROL DEVICES
PLACE BITUMEN STABILISED STRAW MULCH AND JUTE MESH TO WHITE WATER 3. MONITOR CONDITION AND STORAGE VOLUMES OF ALL SEDIMENT AND
DRAINS. TEMPORARY SEDIMENT BASINS
3. CONSTRUCT SILT FENCES AND COMBINED HAY BALE/SILT FENCES AS SHOWN DALLY.
L SWEEP AND REMOVE ANY DIRT TRACKED ONTO PUBLIC ROADS BY VEHICLES.
CONSTRUCTION PHASE ALL NECESSARY STEPS SHOULD BE TAKEN THAT ARE PRACTICAL AND
T NO STOCKPILES, HAUL ROADS OR TRACKS ARE TO BE ESTABLISHED IN AREAS REASONABLE TO MINIMISE DUST POLLUTION FROM THE SITE.
OTHER THAN THOSE SPECIFIED IN THE DOCUMENTS AND AS SHOWN ON THE 5. CHECK WEATHER REPORT AT WWW.BOMGOV.AU FOR ANTICIPATED
PLAN. THE WORKS SHALL BE PLANNED TO ENSURE THAT A MINIMUM AREA OF PRECIPITATION
THE SITE 1S DISTURBED AT ANY ONE TIME 6. EMPTY TEMPORARY SEDIMENT BASINS IF STORM EVEN FORECAST OR IMMINENT.
2. ALL OVERLAND FLOW CHANNELS SHALL BE TOPSOILED, GRASSED AND MULCHED
IMMEDIATELY AFTER THEIR COMPLETION. DUST MANAGEMENT
3. ALL EARTHWORKS SHALL BE CARRIED OUT EXPEDITIOUSLY, TOPSOILED, T A WATER CART/S OR SUFFICIENT WATER SPRAYS SHALL BE MADE AVAILABLE
GRASSED AND MULCHED IMMEDIATELY ON COMPLETION. SITE RESTORATION IN DRY AND WINDY CONDITIONS TO MAINTAIN DUST SUPPRESSION
SHALL BE CARRIED OUT PROGRESSIVELY AS THE WORKS PROCEED. BACK OF 2. WATER SHALL BE APPLIED TO SUPPRESS DUST FROM OPEN EARTHWORKS AS
BLOCKS & SERVICE CORRIDOR AREAS ARE TO BE PROGRESSIVELY STABILISED WELL AS UNPROTECTED STOCKPILES
ON COMPLETION. 3. STOCKPILES SHALL BE EITHER COVERED OR SEEDED TO PREVENT DUST
4L ALL AREAS OF THE SITE BEYOND EARTHWORKS AND DRAINAGE WORKS LIMITS L AREAS OF COMPLETED EARTHWORKS SHALL BE PROGRESSIVELY
DISTURBED BY CONSTRUCTION ACTIVITIES SHALL BE REVEGETATED IMMEDIATELY REHABILITATED WITH DRYLAND GRASS AND FENCED OFF AS SOON AS
AND AT THE CONTRACTOR'S EXPENSE. PRACTICABLE TO PREVENT FURTHER EROSION.
5. SILT FENCES ARE TO BE CONSTRUCTED ON THE DOWNSTREAM SIDE OF ANY 5. THE CONTRACTOR SHALL CONTACT QRPC TO OBTAIN AN EXEMPTION TO USE
STOCKPILES THAT DO NOT HAVE A GRASSED BUFFER OF 20m OF UNDISTURBED WATER ON THE SITE.
NATURAL VEGETATION. 6. IN THE EVENT OF HIGH WINDS, WHERE DUST CANNOT BE CONTROLLED, WORK
6. AS UNDERGROUND STORMWATER DRAINAGE IS COMPLETED, SUMP INLET FILTER SHALL CEASE IMMEDIATELY.
SOCKS ON ALL INLETS ARE TO BE INSTALLED IMMEDIATELY.
7. PLACE SILT FENCES ACROSS FLOW PATHS DURING CONSTRUCTION STAGING CONTROL OF WASTE
WHERE INTERMEDIATE SILT FENCES CAN BE DOWNSTREAM OF CONSTRUCTION T ALL BULDING MATERIAL AND WASTE STOCKPILES MUST BE LOCATED ON SITE.
ZONE. THE WASTE ENCLOSURE IS TO BE USED AND IS TO BE CAPABLE OF HOLDING
8. ALL TRUCKS EXPORTING MATERIALS OFF SITE SHALL HAVE THE LOAD COVERED. ALL WASTES ON SITE UNTIL THEY CAN BE DISPOSED OF IN AN APPROPRIATE
FOLLOWING KERB CONSTRUCTION PLACE FILTER ROLL ACROSS PRAM CROSSING MANNER.
OPENING. REFER DETAIL
EXPORT OF SOIL
POST CONSTRUCTION PHASE T IF SOIL IS TO BE REMOVED FROM OR IMPORTED TO SITE, THE DETAILS OF THE
T UPON THE COMPLETION OF ROAD SEALING SUBJECT TO THE APPROVAL OF THE ORIGIN OF THE SOIL IMPORTED OR THE LOCATION WHERE THE SOIL IS TO BE
SUPERINTENDENT, THE ASSOCIATED GENERAL INLET PROTECTION SHALL BE EXPORTED ARE TO BE PROVIDED TO GRPC A MINIMUM OF 2 WEEKS IN ADVANCE
REMOVED. INLET PROTECTION SHALL REMAIN IN PLACE IN CATCH DRAINS AND OF THE WORK.
SWALES ETC.
2. FILL DIVERSIONS AND STABILISE DISTURBED AREAS. DESIGN BASIS
3 ;'ELJAIF,EN:g%?&ﬁ;?;ﬁ%%”,f STABILISED DRIVEWAY ENTRANCES ARE TO T THE PRINCIPLES OF THESE PLANS ARE BASED ON THE MANAGING URBAN
STORMWATER, SOILS AND CONSTRUCTION, 4TH EDITION. 2004 GUIDELINES.
SEDIMENT CONTROL NOTES
T SEDMENT AND EROSION CONTROL DEVICES TO BE INSTALLED AND FULLY
OPERATIONAL PRIOR TO STRIPPING OF SITE TOPSOIL.
2. STOCK PILE/S TO BE LOCATED AWAY FROM DRAINAGE LINES AND SURFACE
FLOW PATHS. CONTOURED STRIATIONS OR FURROWS TO BE PROVIDED TO STOCK
PILES TO MINIMISE EROSION
3. STABILISED CONSTRUCTION ENTRANCE TO BE CONSTRUCTED PRIOR TO ACCESS
TO SITE BY CONSTRUCTION VEHICLES. AGGREGATE TO BE TURNED WHEN
SEDIMENT BUILDS UP. WHERE STORMWATER DRAINAGE IS INSTALLED TO
INTERNAL ROADWORKS, PROVIDE KERBSIDE FILTER ROLL TO SUMP INLET.
4 TOTAL SITE AREA IS 945ha
5. TOTAL DISTURBED AREA IS 38.5ha
6. CONTRACTOR IS TO ESTABLISH A MAINTENANCE PROGRAM FOR SEDIMENT AND
EROSION CONTROL DEVICES TO ENSURE INSPECTION AFTER SIGNIFICANT
RAINFALL AND THAT ANY REPAIRS NECESSARY ARE QUICKLY ATTENDED TO.
7. LIMIT ACCESS TO SITE DURING AND IMMEDIATELY AFTER WET WEATHER
8. REGULARLY REMOVE ANY SOIL FROM ROADS ADJACENT TO THE SITE.
9. NO STORAGE OF CONSTRUCTION MATERIALS, PARKING OF VEHICLES NOR
EQUIPMENT PERMITTED IN VERGES OR OPEN SPACE WITHOUT GRPC APPROVAL
10. NO SITE SHEDS, STORAGE SHEDS, SITE AMENITIES TO BE ERECTED ON VERGES
OR OPEN SPACE WITHOUT QRPC APPROVAL
1. PROVIDE KERBSIDE FILTER ROLL TO EXISTING DOWNSTREAM SUMPS.
12. KERBSIDE FILTER ROLLS TO BE REMOVED, CLEANED AND REINSTATED ON
WEEKLY BASIS AT A MINIMUM. TRAPPED SEDIMENT AROUND SUMPS ALSO TO BE
REMOVED. CLEANING IS ALSO TO TAKE PLACE IMMEDIATELY AFTER PERIODS OF
RAINFALL DURING CONSTRUCTION
13. ALL SERVICE TRENCHES TO BE BACKFILLED WITHIN 24 HOURS OF INSPECTION,
14, EXCESS SOIL IS TO BE DISPOSED AT AN LOCATION APPROVED BY
SUPERINTENDENT. ALL BUILDING MATERIAL AND WASTE STOCKPILES SHALL BE
LOCATED WITHIN A WASTE ENCLOSURE OR WASTE CONTAINMENT AREA ON THE
Scale
Y ) JUMPING CREEK SUBDIVISION
NOT TO SCALE ——
I I I e SOIL AND WATER CONCEPT MANAGEMENT NOTES
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PHASE 1 (STAGE 1)
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LANDSCAPE MASTER PLAN
JUMPING CREEK ESTATE DEVELOPMENT
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Carex appressa, Carex fasciculatus, Ficinea nodosa, Juncus
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caldwallii, Crassula helmsii, Eleocharis acuta, Eleocharis

sphacelata, Phragmites
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