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1. R&D Study of Vertical Greening:
a) Climbing Plant Species at STSTW



Study Objectives:

» Carry out a literature review
on selection and identification
of climber plant species

» Monitor the cooling effect of
the vegetated by field
temperature sensors and
data loggers

» Design and implement a
vertical greening trials at
STSTW

» Evaluate the performance of
selected climber plant
species with pertinent growth
parameters



Experiment | — Site Factor Effect(Tanks2&4)

'est Site Factors:
B Climbing Modes & Species
B Soil quality
» Original soil : Tank 2
» Replaced :Tank4
e Planting strip 2 m wide and 0.6 m deep
« Both solil types treated with fertilizer in top
30 cm
B Orientation
» 4 quarters = four cardinal compass directions

03-01-2011, Sludge Storage
Tank Neo. 4

5
West Side North Side South-East Side South Side






Experiment Il — Cooling Effect (Tank 4)

R z
Setup of Environmental Sensor




Experiment Ill — Climber Species Performance (Tanks 1&3)

—

B 16 available experimental plots
» Test 20 climber species
« Tank 1: 8 plots, 8 species, mesh, replaced soll
« Tank 3: 8 plots, 8 species, concrete, replaced soill
e Tanks 2 & 4: 4 species (from Experiment 1)
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Experiment Il —

Climber

Climber Species on Concrete Mode
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%) Results and Recommendations i

—

» Prominent environmental benefits of Vertical Greening (VG) obvious

» DSD shall promote the installation of more VG in existing facilities and
new projects

» Recommend using these two modes in general application, due to
relatively low initial and maintenance cost:

e Mesh with climbing mode <$1000/m?
« Self-climbing mode <$500/m?

» High initial and maintenance cost:
e Modular system range from $5000 to 13000/m?

= Final Report to be uploaded to DSD website 3



) Grading of Climber Species in eriments
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Scientific name
Common name
Chinese name

Family {Latin)
Seasonality

Flower colour
Establishment rate *
Growth rate”

Growth density lower
Growth density upper
Flower score”®
Performance score
Performancegrade®
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Polygonaceae  Semi-deciduous Rose-pink
Caesalpiniaceae Evergreen

Antigonon leptopus Coral Vine
Bauhinia corymbosa Camel's Foot Vine
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Podranea ricasoliana Bignoniaceae Evergreen 2|53 |3 |4|34|C
Pseudocalymma afliaceum Garlic Vine Bignoniaceae Evergreen 3|/5(1|3232 4|32 C
Pvrosteagia venusta Firecracker Vine Bignoniaceae Evergreen 3 4 1 1 5 C
Chinese Honeysuckle Combretaceae  Semi-deciduous white to pink to red 5/ 5/ 5/5|5 50 A
Vitis vinifera Grape Vine et Vitaceae Deciduous yellowish green 3 5 4 2 2 32 C
lw.isteﬂa sinensis Chinese Wisteria ’,%'f@ Fabaceae Deciduous violet, white or blue 5 5 5 5 5 50A]|
(b) Concrete climber:
Campsis grandiflora Chinese Trumpet Creeper ;# & Bignoniaceae Deciduous Orange to red 1.5 2 3 530 C |
Epipremnum aureum Devil's vy =8 Araceae Evergreen Creamy white or green 1 1 1 1 2 12 E
Ficus pumila Creeping Fig B¥ZE Moraceae Evergreen (not visible) 1/2 a 2 1 200D
Ficus pumila cv variegata Variegated Creeping Fig TEEEEEEE  Moraceae Evergreen (not visible) 11 1 1 1 10 E
Hedera helix English Ivy SEEEME Araliaceae Evergreen Creamy white 1 1 1 1 2 12 E
Hedera nepalensis var. sinensis Marbled Dragon vy HEEEERE Araliaceae Evergreen Pale yellowish white 1 1 1 1 2 12 E
|Punhenocfssus dalzielii Virginia Creeper FEEEFE Vitaceae Deciduous Yellow 5.5 5 5 3 44 B_I
Philodendron scandens Heart Leaf Philodendron BlEEE&Eid Araceae Evergreen Green 1 1 3 1 2 16 E
Sygonium podophylium Arrowhead Vine SHE Asclepiadaceae Evergreen white 1/1 5 3 2 240D
Trachelospermum jasminoides Star Jasmine sEO Acanthaceae Evergreen white 1 2 1 1 2 14 E

Grade B Grade D&E




-

-

Literature Review on Su itable Climber Speciese

~—— They are screened according to five cardinal criteria:
1) Perennial life cycle
2) Evergreen growth habit
3) Attractive flowers
4) Woody
5) Ability to grow up to the top of the tanks (13 m tall)

Use of species (not tested in the study)
for future trial if available in the market



1. R&D Study of Vertical Greening:

b) Indoor Vertical Greening Systems at
Stanley STW
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i Investigate any implications on the change of indoor air quality

» Monitor and evaluate the performance, energy and maintenance
requirements of

- 5 types of indoor vertical greening systems
- different indoor planting species

» Conclude the worthiness and recommend the way forward on introducing
indoor vertical greening systems for other DSD facilities, especially the
potential STWSs built in caverns

Study Location:

17




Layout for Five Vertic al ‘Greening (VG) Syste
/ . /7,

Total: 64m long

Approx: 30-40m.sg. per system

!
I

4m
VG 1: VG = VG 5:
Planting Grid - cf{be Planting Fabric
(Soilless) (Soilless)

Total planting area: ~ 160 m.sq.
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Lux level requirement: Min. lux level: Recommended lux level:

[ ] 300 1700 [ 1500

Sonl Cube
(Australia)
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Before
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2. R&D Study of Green Roofs at
STSTW



—-Study Sites at Shatin Sewage Treatment Works (STSTW)
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To study cooling / insulation effect due
to the presence of green roofs at
STHE

To study the benefits of green roofs in
peak runoff mitigation and runoff water
quality improvement.

To study the impact of strong wind on
green roof

To develop guidelines for green roof
based on field data

23



Lot 1 and 3

Axonopus comperssus HEE
(Carpet Grass)

Control Lot
(original roof
unchanged)

Lot 2 and 4

Nephrolepis exaltata &5
(Boston Fern)
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Soill Temp Control Eoof
= 30il Temp Lotl (100mm soil)

=== 30il Temp Lot2 (100mm soil)
S0l Temp Lot3  (150mm soil)

=== 30il Temp Lot4 (150mm soil)

Temperature (C ©)

Diagram 1: Temp. Comparison between
Soil and Control Roof Highlight - Heating
of the roofs during sunny days

Diagram 2: Thermo-camera Images

(9 May 2012, 12:39pm, Ambient temp
32.3C)

Lot 5 (control) Lot 2 (fern w/ 100mm soil)

Lot 2 and 4



e

D Trial 2 Study of Runoff Redu
/_-—\ =

- - LDIIVI:ID'D]]]III soil)
. =T ot2 (100mm soil
Diagram 3: Runoff Measurement —L:a:flsommzzﬂ;

(27 July 2012 ~ After Typhoon) Lotd (150mm soil

= = Lot5 (Control}
"""" STH rainfall (mm/hr)
STHE rainfall (mm/hr)

1!

Each green roof lot is connected to
the corresponding V-notch chamber
through an individual downpipe

Peak Discharge: _ .

Lot 5= 0.481 L/s =» Noticeable difference

Lot 1= 0.38 L/s (+20% Lot 3= 0.178 L/ el Rl S
SR 0S8 HE (e S ° soil on peak runoff

Lot 2= 0.384 L/s (20%) Lot 4= 0.168 L/s reduction and retention



=» Preliminary runoff analysis
implied quality improvement
effects

V-notch chamber
receiving runoff
from a green roof

Runoff Analysis and Preliminary Results:

Total Suspended Solid (mg/L) 0.65

BOD (mg/L) 0.41 0.42
Total Chlorine Residual (mg/L) 1.36 0.02
Ammonia Nitrogen (mg/L) 0.11 0.90
Nitrite Nitrogen (mg/L) 0.006

Nitrate Nitrogen (mg/L)



“~~ A numerical model (FLUENT) is constructed to
simulate the wind field of the STH and STHE green

roofs from 8 directions
- Study the impact of strong wind in green roof

Velocity vectors at Z=17m (2m
above the roof)

Model mesh of STSTW and 3D anemometer
its surrounding (wind speed measurement)

= Comparable study among green roof
guidelines and present project in HK

=>» Establish relation between runoff treatment Visualization of max. suction
effect and green roof configuration pressure showing region over design
=>» Further modeling will be applied in runoff limit (in red)

quality, quantity and heat aspects 28




3. The Way Forward —
Reduce waste and carbon footprint for
sustainable landscape management

(a) Low maintenance green roofs (Sedum)
(b) Naturally succeeded green roofs

(c) Composting of green wastes




Review on Existing Maintenance Strategy

S All Require Intensive Maintenance:
- >90% groundcover & herb

For green roofs of 500 ~ 800m.sq.
=» Require at least 1 worker for one

full day work per week
1)IFersBealtifiicalioniand cdestNenCipPUNRPOSE y P

Maintenance operations mainly include:
= Weekly manual weeding
=» Periodic pruning & thinning of
groundcover & herb
=> Quarterly fertilizing
=> Bi-weekly checking of automatic

2) FODEMBNStAliONTand el UCAtiGRIPUPOSE: Irrigation

. . . (0]
3) For Greening and environmental improvement purpose -



a) Low Maintenance Green Roofs

(mainly Sedum species {HEPE)

Benefit:

=>» Minimal loading requirement

= Minimal depth of growing
medium

=>» Minimal irrigation

=» Minimal inspection

= Minimal weeding / pruning

=>» Nil herbicide / fertilizer

31



b) Naturally Succeeded Green Roofs

Failure:

= Stoppage / error of
automatic irrigation

=>» Lack of inspection

= Lack of frequent manual
weeding

= Can be out of control
quickly within 3~4 weeks

=>» Herbicide =» Re-connect irrigation =>» Monthly grass cutting



Naturally Succeeded Wild Species observed after 2 months

rimzacoce latifolia (FEZEZ L)

Epzlies ausiralis (577 &5) Spe

B Can prioritize the green roof according
to the specific functions

> Better use and allocation of resource

Synedrella nodiflora (4E57) Youngiz japonica (i%:7)

— ST

and

the greening

environmental purpose

> Greening effect and micro-
climate improvement

> Naturally succeeded by wild
species nearby

Carcdarning flaxuosa (F5217%)




(c) Composting of green wastes

34



»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»

>

_+ Mainiand North Division (MND) of DSD manages several large green

~ channels/rivers in HK
* Includes: Sheung Yue River, Ng Tung River,

Ping Yuen River, Kam Tin River &
Nej Turie
River

Shan Pui River

SHEINGRHUE

Foresight

o |Viore green channels/nvers te'enhance aesthetic & ecological value
=  Regular hoerticultural mamtenance te ensure efficient flew: ofi channels/rvers

=  Care te envirenment & waste reduction
=  Reuse /recycle the green wastes and return te the Nature




Reeyceling Wood as Mulening

36

Recycling Wood as Biochar

AL



r';f'lrlle”E‘ or COfFIf)OS[I“g:

Composting of Green Wastes

—_— —

Mixing organic waste under proper C:N ratio
=»|deal temperature to undergo aerobic digestion

Green / organic waste decomposed chemically
=>»Heat, carbon dioxide and ammonium

Ammonium converted biologically into plant-
nourishing nitrites / nitrates through nitrification

Criteria for ideal composting: Temperature change in composting

C:N ratio = 20~30:1 Middle Temperature Period:
Temperature: 50~60 °C ST

Volume of organic wastes
mixtures = > 1m? :
Size of raw material = < 5cm for s

each piece (e.g. wood chip) Mature Period:

Adequate oxygen, water and below 45°C and become steady
appropriate micro organism

High Temperature Period:

37




B ?

S/Ile/-l:rﬂ/aof Op en Bin Com PO stin —

at Kwan Teil Depot

Location:

« Away from local village houses
* Near river channel

» Higher ground to avoid flooding
« Easy access by truck

* Regular water supply

Compost Mix:

Green Waste Source:
« C:Nratio of grass = 25:1

Use of minimum extra resource;

* Reuse of construction materials

« 1 staff for recording temperature

« 2 workers for adding of water and
turning mixture per 3~7 days

Preliminary results:

1st Winter Trial;: 5 months
2nd Summer Trial; 2.5 months



. Furiner Cornposting of Grasn YWasti

Potential of Sewage Sludge:

Uz
-
®»
(&)
b

e Sewage sludge enriched of nitrogen and phosphorus compound
» Further reduce the waste disposal to landfill

Constraint:

» High level of chloride in flushing toilet water
» High level of heavy metals due to industry in urban area

e QOdor problem

Site Trial at Peng Chau STW.:

Nearest
residential
Peng
Chau
STW

Pier 39



For achieving C:N ratio of 30:1,
=>» Ratio between sludge and green
waste =1 :3.75

Setup of site trial just completed
in early Aug 2013:

>

>

Evaluate the feasibility & cost
involved

Examine the quality and
performance of compost generated

40



Test parameters:

1) Compost Maturity

2) Compost Quality

3) Seed Germination Index
4) Nutrient Content

Compost and Soil

Conditioner Classification

Test Seed
Compost Compost . X
Class Germination Nutrient content
Maturity Quality
Index
Compost used as v v v v
Good | Fertilizer
li
Quality | Compost used as v v v
Soil Conditioner
Compost used as v v v
Fertilizer
Pass C used
ompost used as v v

Soil Conditioner

Notes:

Pass / Immature: Can be
used with moderate amount
for specific purpose or used
under instructions.

41



Major Limitatior

nstable supply of green wastes other
« Carbon footprint for transportation of green wastes and dispatch of
composts

* Occupation of extensive area
=» Better performance in sheltered location
=>» Accessible by truck
= Away from residential

=>» Further explore on sludge composting in urban areas?

=» Mulch / soil conditioner for DSD venues e.g. STW, SPS?

=>» Mulch / soil conditioner for soil mix of new projects?

=>» Mulch / soil conditioner for local organic farm?

< Regional or district basis to minimize the carbon footprint for
transportation?

=>» Invest on wood chipper machine & biochar kiln?
42



Thank You

Q&A Session

43
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