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1 Summary for Policy Makers

1.1 Background Information

In a recent survey, the Tuvalu Ridge to Reef survey team identified the main sources and causes
of pollution in the lagoonal coasts which has resulted in increase in algal bloom, especially by the
Sargassum polycystum, which is an invasive species in Tuvalu. First sightings of these species by
the Tuvaluans at the lagoon in Funafuti was between 2010 and 2011. Recordings in the
distribution, biomass and abundance of S. polycystum was done during key studies done by the
University of the South Pacific in 2013 and by the French Research Institute for Sustainable
Development (IRD) in 2015. Another important study that was published in 2013 by Japanese
scientists showed chronic pollution levels in the Funafuti lagoon. The main source of pollution in
the lagoon as identified in these study was wastewater seepage from bottomless septic tanks
from households in Funafuti.

From the present survey conducted in October 2017 by the Tuvalu Ridge to Reef team, two key
causes were identified for the overgrowth of S. polycystum at the Funafuti Lagoon. These are: (1)
Very high pollution levels into the Funafuti lagoon from Poor Waste Water Management on land;
that is from (a) septic tanks that do not have sealed floors/bottoms, (b) unregulated pigsties, (c)
Poor Waste Management at the Funafuti landfill and (d) discharges from arriving vessels. (2) The
La Nifia event of 2010 that brought low-temperature water into the Funafuti lagoon, with
decreased rainfall for an extended period and the changing the wind direction leading to high
concentration of pollutants in the lagoon and favourable conditions for reproduction, growth and
distribution of S. polycystum. Hence, the first cause is manageable if we can take a holistic
approach in implementing the recommendations made by the survey team in their mission
report.

These growths are making the environment unfavourable for growth of good algae species, corals
and other useful living marine organisms, therefore managing the Wastewater in Tuvalu is
critically important. The Vetiver System Technology, a proven technology which is in use in over
100 countries in dealing with wastewater problems will help to eliminate or reduce these
problems currently faced in Tuvalu. It is therefore very important for us to manage the problem,
rather than the problem managing us.

1.2 Key Recommendations

To follow the Ridge to Reef Project survey team recommendations listed in 1.3 for the
implementation of the Vetiver System Technology in managing of wastewater from these
sources, | further propose following recommendations for possible upscaling in Funafuti and
possible rollout to the outer Islands.
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1.3  Water Quality and Decontamination

Landfill Site

It is recommended that the lower side of the landfill, towards the lagoon side cleared of weeds
and continued with planting of the Vetiver grass, continue from the four hedgerows that were
planted as a pilot during the Education Campaign Awareness (Refer Annex 1). The old landfill site
that has been covered with sand, to also have vetiver planted on top as a hedgerow to control
erosion, stabilize slope and to treat contaminants from leaching into the lagoon.

Improved waste collection services, Segregation of wastes at source, smashing of larger wastes
such as drums, washing machine, old cars etc. before dumping into the dug pits is also important.
Dug pits to have 3-4 hedgerows of vetiver planted will help reduce contaminants from leaching
into the lagoon. Upscaling and application to landfill sites on the outer Atolls is also
recommended.

Tafua Pond

Unregulated dumping of wastes from the pigsties is of a major concern, as evident from the
growth of blue-green algae in the pond and the Water Quality Assessment results (refer table 1),
indicating high volume of Nitrogen (N) and Phosphate (P) present in the pond. The pond is
depleted of Dissolved Oxygen (DO) making aquatic life difficult to live.

The strategy is to prevent contaminated runoff and leachate to reach the pond by planting Vetiver
grass along the edges of the pond near the pigsties, however it looks near impossible in some
areas as the buildings are built right into the pond. It is therefore recommended, for the
relocation of the pigsties to a centralised location. Once relocated, four (4) vetiver hedgerows to
be planted along the edges of the pond to clean the soil of contaminants and the site revegetated
for recreational purposes.

Normally vetiver pontoons are recommended for the pond, but present analysis indicated that
the pond water is too salty for vetiver, so this application is postponed until further analysis are
carried out (refer Annex 6).

Septic Tanks (Bottomless)

Waste water leaking from “bottomless” (unsealed from the bottom) septic tanks and pit toilets
runs off to the lagoonal coast, carried by waves. These pollution remains a chronic problem and
needs to be remediated. Wastewater runoff migrates towards the coast via underground and
into the lagoon. It was recommended in the last mission report for vetiver planting, however no
planting was done due to shortage of vetiver slips in the nursery and also were not ready for
transplanting.
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It is recommended these sites be identified, if not been identified, have them planted with four
(4) rows of vetiver hedgerow around the pit. Eco-friendly toilets (refer Annex 4) are also
recommended for Island communities who have no access to the main sewerage system.

Cemeteries

Planting of a Vetiver grass hedgerow around burial sites and at the edges of the cemeteries will
also help to minimise contaminants from human corpse leaching into the lagoons. They can also
be planted as ornamentals for landscaping within the cemetery parameters.

Coastal Erosion

The unique resilience of Vetiver grass and its ability to survive in saline soils and environments
makes it especially effective applicable for coastal erosion problems in Tuvalu. Vetiver’s saline
threshold level is at ECse=8dsm-1, and it can survive at 18-22dSm-1 under dry land salinity
conditions. It is therefore recommended that coastal sites that are highly erodible and prone to
erosion be identified and Vetiver grass used to stabilize the banks. The coastal site from the
Queens’ Park through to the hospital (Refer Annex 5) and the Marine Protected Island (Fualopa)
(Refer Annex 6) are possible sites recommended for pilot demo sites for coastal protection.

Vetiver Nurseries

The island of Vaitupu - where the Motufoua Secondary school is located - has a Department of
Agriculture demonstration farm - this can be a good spot for a central nursery. Eventually
nurseries must be established on all islands and be community managed.

Vetiver Training

Vetiver Education and Community Training and involvement is way forward. Each of the nine
islands have a Primary School and a Community Training Centre (CTC). Simple and relevant
ongoing vetiver training can be carried out in these facilities. Users must be responsible for
ongoing maintenance of plantings. The R2R to set up a simple monitoring system for checking
the impact. Some of the older students at the Motufoua Secondary School and Fatuvalu High
School can be involved - nice practical learning project for them.
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2 Introduction

Waste water management is of a major concern in Tuvalu, hence resulting in the coastal waters
in the lagoons being highly polluted with contaminants, which has resulted in the algal bloom in
the lagoons as reported in a recent survey by the Tuvalu Ridge to Reef survey team led by Mr.
Viliamu lese and Dr. Antoine De Ramon N’Yeurt. This research was carried out as part of the Ridge
to Reef Program to identify the main causes and sources of pollution.

The overall objective of the Ridge to Reef Program in Tuvalu was “to preserve ecosystem services,
sustain livelihoods and improve resilience in Tuvalu (using a ‘ridge-to-reef’ approach)”. Is was
outlined in their mission report on the outcome of the Ridge to Reef program, namely to:
“increase sustainably managed landscapes and seascapes that will integrate biodiversity
conservation”, and implement remedial measures to reduce occurrences and severity”, hence,
vetiver system fits in well with these approach.

Vegetative methods, such as the Vetiver system, are the only feasible and practicable way to
totally eliminate or reduce wastewater on a large scale. Tuvalu, as a developing Small Island
Nation needs a sustainable and cost effective method of managing its wastewater.

As part of the remedial measures in the report, the application of Vetiver System Technology was
recommended for the treatment of waste water from land sources at various sites on Funafuti
as a start-up pilot project for monitoring and assessment.

Following are remedial measures implemented as pilot projects for the treatment of Wastewater
from land sources.

3 Managing contaminants from the landfills leaching into the
lagoons

Disposal of landfill leachate is a large problem in Tuvalu, since it is highly contaminated with heavy
metals, as well as organic and inorganic pollutants. The Vetiver grass (Chrysopogon zizanioides
L.) which possesses unique attributes that make it exceptional for environmental protection and
rehabilitation is the suitable plant species for treating the waste water problem in Tuvalu. When
applied to the landfill site, Vetiver has the ability to address a multitude of needs; (1) Leachate
and Wastewater Treatment, (2) Stabilize bank along the coastline and Control erosion, (3) will
protect Infrastructure, (4) will act as Silt Fence and will control flow of sediments into the lagoon.
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Picture 1 & 2: Waste dumping at the Funafuti landfill site

Vetiver is best suited to leachate disposal at the landfill site due to its high water usage, nutrient
absorption rates, and tolerance to elevated levels of nutrients, salt and other toxicities. When
applied to the Funafuti landfill leachate, Vetiver will act to; (1) Prevent pollution of underlying
and surrounding soil, (2) Prevent the pollution of ground and surface water, (3) Control the
‘bioreactor’ by containing and treating surface or underground egresses, (4) Stabilize the edges
and walls of landfill, and (5) Control seepages from the landfill into the lagoon.

There are also multitude of benefits of Vetiver for the landfill on-site treatment and includes; (1)
On-site leachate treatment and disposal, (2) it has low establishment costs (3) it has a faster
growth rate, (4) high water usage, (5) maintenance cost is low and is multifaceted — addresses
wastewater treatment, protects infrastructure, rehabilitates land, (6) controls erosion and
sediment, (7) it is highly tolerant to adverse conditions and has the capacity to remove excess
nutrients.

3.1 Baseline Water Quality Assessment Data

Date Sample | Site Name Nitrate Nitrite Ammonia Phosphate pH uS/cm GPS GPS

(mg/L) (mg/L) (mg/L) (mg/L) Latitude (°) Longitude (°)
14/9/18 1 Dumpsite 0.04 .05 0.02 0.02 8.16 52379.2 | -8.45421° 179.18105 °
14/9/18 2 Dumpsite 0.04 .06 0.03 0.02 8.16 52435.2 | -8.45427° 179.18097 °
14/9/18 3 Dumpsite 0.04 .06 0.02 0.02 8.13 52414.0 -8.45442 ° 179.18077 °

Table 1: Water sample analysis (Data by Emma Newland — SPC)

It is necessary that regular water sampling be done to monitor the variations of water quality and
to measure the effectiveness of the Vetiver System in treating wastewater.
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Picture 5 & 6: Initial vetiver grass planting at the landfill site by the participants and school
children from Fatuvalu High School.

3.2 Key recommendations:

1. Continue to plant vetiver grass on the lower side of the landfill, along the lagoon side.
Clear the shrubs, bushes along the coastline and continue from the four hedgerows
planted where we left on the lower side of the landfill (refer map 1 & 2). These should
start as soon the slips in the Agriculture nursery are ready for planting.

2. Vetiveralso to be planted on the sand at reclaimed areas to form the first layer of defence
against waves and also filter wastewater flowing to the lagoon. Further, after the Vetiver
layer then native trees can be planted more inland (refer map 1).

3. Anyreclaimed area after the landfill is full, should have vetiver planted on the sand.

4. Trash/smash very big wastes such as drums, vehicles, washing machines etc. before
disposing of it into the landfill to avoid the landfill from filling up fast.
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5. Segregate the green waste from the store rubbish and dump separately. The green waste
can be used as composting soil mixed together with leave trims of the vetiver grass for
family gardening.

6. Upscale to other landfill sites on the outer Islands as soon as more vetiver slips are
propagated and are available.

7. Continue with water sampling analysis every three months to monitor any changes in
water quality and algal growth.

4 Managing wastewater from piggeries at the Tafua Pond

The perimeter of the Tafua pond area is estimated to be 26,265m, and is located towards the
Northern end of the Funafuti International Airport. It is lined with pig pens along the edges of the
pond, the main source of the water pollution.

The piggeries along the Tafua pond produce hundreds of tonnes of waste water per day, including
pig manure collected and washed down from slatted floors, which contain high nutrient loads.
Consequently the washing down of these wastewater from the piggeries is a huge problem for
this very important water source in Tuvalu. Therefore, a wetland is considered to be one of the
most efficient way to reduce both the volume and high nutrient loads of piggery effluent. Since
effective wastewater treatment requires year round growth, vetiver is one such plant identified
to be suitable for wetland treatment (Liao, 2000).

B s S,

-

Picture 9 & 10: Piggeries along the Tafua pond

Vetiver’s usefulness in treating polluted water lies in its capacity to quickly absorb nutrients and
heavy metals, and its tolerance to elevated levels of these elements. Vetiver’s fast growth and
high yield (dry matter production up to 100tns/ha/year) allows vetiver to remove a much higher
volume of nutrients and heavy metals.
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Treatment of these waste in the pond will be done hydroponically using the unique vetiver grass.
An estimated hundred (100) pontoons is required to effectively treat the pond of its

contaminants. These will be done pending new water analysis and monitoring of the four
pontoons in the pond.

Picture 11-13: The Tafua pond highly contaminated with pollutants from the pigsties.
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4.1 Baseline Data for Monitoring and Evaluation

Baseline data below will provide the minimum information to assess the quality of the activity
implementation and help us to measure the development results of the water quality. The
baseline data below will help us to monitor and evaluate our monitoring activity to see if there
are any improvements to the quality of water.

The table below are Water Quality Assessment from a recent water sampling done at the Tafua
pond.

PN

Date Sample | Site Name Nitrate Nitrite Ammonia | Phosphate pH / uS/cm\ GPS GPS
(mg/L) (mg/L) (mg/L) (mg/L) Latitude (°) Longitude (°)
14/9/18 1 Tafua Pond 1 0.13 0.01 0.01 0.29 8.06 46026.2 -8.51925° 179.20195 °
14/9/18 2 Tafua Pond 2 0.19 0.02 0.01 0.30 8.07 46040.1 -8.51924° 179.20197 °
14/9/18 3 Tafua Pond 3 0.27 0.02 0.01 0.28 7.87 46067.7 | -8.52049° 179.20103°
14/9/18 4 Tafua Pond 0.05 0.02 0.01 0.74 8.51 43510.7 /| -8.52232° 179.20003 °
Mid

Table 2: Water sample analysis before vetiver treatment (Data by Emma Newland, SPC).

In this study, nitrogen was tested in the form of nitrate, nitrite and ammonia; and phosphorous
in the form of phosphate. These species were included because they influence aquatic primary
production - growth of benthic microalgae (periphyton), photosynthetic bacteria, phytoplankton,
macroalgae, and aquatic vascular plants (Newland, 2018). However, there is likely going to be a
setback as the results indicate the water is too salty for vetiver growth, it should be less than
11000uS/cm, result as shown is on an average of 46000uS/cm. Recommend further monitoring
of the 4 pontoons to assess if it can withstand the salt level.

Further sampling is therefore recommended from other sites inland (refer annex 7 for the
location of new sampling).

4.2  Cost Analysis for constructing pontoon

Four pontoons were constructed by the R2R Island Officers (refer picture 14-17) and launched
into the Tafua pond (refer picture 18-21) as a training during the Education Awareness Campaign
week. The 4 pontoons are insufficient to effectively treat the pond, therefore more pontoons are
recommended. The launching of these pontoons into the pond was also a significant event for
the Vetiver System Technology in the South Pacific, these project was the first of its kind in the
region to use the pontoons for wastewater treatment.
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The materials used and the cost of constructing the pontoons is shown in Table 3 below.

Material List Qty Unit Cost | Total Cost

PVC Pipe (100mm) — 5.6m 8 $40.00 | $320.00

Equal T Junction (100mm) 8 $9.50 $76.00

90 Degree Elbow (100mm) 16 $9.50 $152.00

PVC Glue 6 $5.40 $32.40

Wire Mesh (Rust Resistant) 50m roll 1 $270.00 |$270.00

3 inch nails 2 Pkts | $5.40 $10.80

Nylon Rope (200m@51600 = $8/m) - Used 20m only 1roll | S$8.00 $160.00

Timber (2mx2mx5m) 8pcs | $16.50 $132.00
Total Cost $1,153.20

Table 3: Material listing and costing for the pontoons

The average cost of constructing five (5) pontoons (4 constructed, 1 yet to construct) is therefore
AUD230.64, excluding the cost of labour. Average time taken to construct the four pontoons was
seven (7) hours by four (4) people.
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Picture 18 - 21: Placing of vetiver grass onto the pontoon and launching into the pond.
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Picture 22: Feagaiga Penivao in front of the vetiver pontoons

4.3

Key recommendations:

Water sampling analysis indicates the pond is too salty (average 45000uS/cm), vetiver can
grow in waters less than 11000uS/cm. Further sampling of water from inland as indicated
on annex 7 is required, and monitor growth of vetiver on the 4 pontoons if they can
withstand before we proceed with other recommendations below.

Construct 96 more pontoons to bring the total number of pontoons for the pond to
hundred (100). Tie then in groups of ten (10) pontoons, 1m between each pontoon. Place
the pontoon rows five (5) meters apart from each other and anchor across the length of
the pond. They can be easily moved to highly contaminated areas as and when water
quality improves in the current location.

Pull the pontoons to the side of the pond for maintenance every six (6) months.
Maintenance should include, leave trimming, removing of tillers for use in other
applications, replacing and rusted or worn out materials that was used to build the
pontoon.

For the construction of the other pontoons, geogrid matting is highly recommended as it
is rust resistant and can last longer than the wire mesh. Wire mesh was used in these start
up project due to unavailability of geogrid matting locally in Tuvalu.

Do water sampling test every three (3) months to monitor the progress of water quality.
Planting of the vetiver hedgerow along the edge of the pond near the pigsties does not
look possible as initially thought due to the proximity of the buildings to the pond. It is
therefore recommended the pigsties to be relocated to a centralised location, two rows
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of vetiver hedgerows to be planted on the cleared site to remediate the contaminated
land and revegetated for recreational use.

7. Pigsties built on other sites rather than the pond should have a mandatory row of vetiver
planted around the building to capture any pollutants from leaching into the
environment.

8. The young leaves are palatable to animals such as goats, pigs and cow, therefore any
trimming of young leaves can be fed to the pigs to complement with the feed stocks from
the shops.

9. Upscale to other ponds on the outer Islands based on the lessons learned from these
project.

5 Using Vetiver System to Control Coastal Erosion

Land loss in Tuvalu through high sea level rise and coastal erosion is also a major problem. Due
to the low elevation, the coastal zone is submerging and the erosion datum plane is rising. Coastal
erosion is removing the finer sediment from the reef flats, beach and land, resulting in the beach
sediment coarsening. Inappropriate human activities are some of the major contributing factors
which triggers coastal erosion.

The land loss in Tuvalu is mainly caused by inappropriate human activities including coastal
engineering and the recent aggregate mining, and cyclones are also contributing to these
problem. There are evidences of eroding coastline with several coconut trees fallen down and
sea eating its way into and around the trees which are still standing.

5 Tt 2 E e, S
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Picture 23-24: Fast eroding coastline on Fualopa Marine Protected Island.

Coastal protection is also one of the most serious need for the Tuvalu Atolls, therefore if we
don’t act now and build up our coastal protection, more land will be lost through erosion. Some
coastal protection strategies may include building seawalls, planting mangroves and trees along
the coastline, this however has proven ineffective and costly in many Small Island Nations.
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According to a Pacific Climate Change Science Program study, since 1993 the sea level around
Tuvalu has risen by 5 millimetres per year. It is anticipated by 2030, under a high emissions
scenario, the rise is projected to be in the range of 7 to 18 centimetres. As reported, it is
possible significant areas of the country will be submerged and uninhabitable, and communities
forced to relocate.

Hence, the protection of Tuvalu’s vulnerable coastlines is an urgent priority, therefore the
protection of these coastlines using Vetiver System is of paramount importance.

Picture 25 26: FaIIen trees and washed out beaches on Fuanpa IsIand (Conservatld.ﬁ Area)- The
Island needs protection from further beach erosion.

5.1 Key recommendations:

1. Plant four (4) hedgerows of vetiver starting from the Queens Park through to the Funafuti
hospital (1.69km), only in sections where there are sandy beaches. This is to protect the
coastline from eroding and also to act as a natural filter to treat wastes from household
leaching into the lagoon. Inter row spacing at two (2) meters apart and plant spacing of
six (6) slips per meter (Refer Annex 5).

2. Plant four (4) hedgerows of vetiver along the coastline, around the entire perimeter of
Fualopa Marine Protected Island (Conservation Area). This site can be used as a pilot to
trial out for the coastal erosion protection. Inter row spacing of two (2) meters apart and
plant spacing of five slips per meter. Total lineal meter to be planted is 769m (Refer Annex
6)

3. All slips for planting for coastal erosion protection to be raised in either poly pots or in
strips before planting out to the respective sites.

Final Report for Vetiver Planting Training and Implementation | 18



6 Summary

Tuvalu is facing a possible catastrophic future due to a perfect storm of climate change induced
extreme weather events, and inadequate social and basic needs services from limited funding of
government administration is resulting amongst others, serious food security and health
problems, compounded by degenerating natural resources, soils, forest and inland and coastal
water.

Adequate management of solid wastes, hence resulting in contamination of water sources in
Tuvalu poses a significant challenge to the fragile Island environment. Therefore, improved waste
management systems with more public awareness about the impacts of wastes to our
environment, especially our water sources must be enforced and carried out. Sustainable financial
mechanisms are needed to ensure that waste management activities implemented by the Ridge
to Reef team continue in the medium to long term.

Vetiver grass having some very important properties, makes it more useful for wastewater
treatment and environment protection in the atolls of Tuvalu. The Vetiver System Technology
being cost effective, self-sustainable, environmentally user-friendly, having the ability to grow on
any soil type such as sandy soils, sand and coastal areas with root growth growing to more than 3
meters and proven to absorb nutrients from waste water including nitrogen (up to 94%)
phosphorus and potassium (up to 90%) makes it a favourable choice of grass to be accepted and
applied to all sites of concern as recommended.

As a remedial measure, one part of the solution are the introduction of low cost and relatively
simple technologies that can help build resilient “do it yourself” communities both in rural and
urban areas. One such technology is the use of Vetiver System Technology — the Proven and
Environmental Green Solutions for the atolls.

We must manage the problem, and not the problem managing us, the least is the most expensive
and it comes with a price tag.
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8 ANNEX 1: R2R Vetiver Planting Training Report

RIDGE TO REEF MISSION REPORT:
VETIVER PLANTING TRAINING

br Bohinson Wanoh 16" =307 Octabar, 2018

L
Mgy <
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Inrroduction

Vetiver implemencation and rollout program was a follow up from our last craining done on che
=™l Aprilanf, These was hased on resoomrmenalaioos by @b recent sorvey ooy Tuomded
Iy 1he Tuavaliy Riche (o0 Beel Project ERa2RY eares o o alpae Bl ergassier podyepedam ) al the
Funafuti lagoon thar was visible in 2012 which has caused severe impacts on people and the
enwvitonment and coastal ecosystemny of Funafori ztoll. Also follow-up studies conducted over cime
simee won g evinvloclesl il the wasieswater potlubion wees iy T Lol -Tesses] sirees someli as
houzahaold sewzge ssapage, wasie dumping sites, and from vessals wiziting the Fonafud lagoon
{ballast. wastewater dispasals).

The Tuvalu Ridge to Boof Projoct requested a technical team from Suva (8. Viliamuo Tese (VT and
Dir. Antoine de REamon W' Yewre (ADENY) to conduct 2 special training o analyze water quality data
eolleetesd Dy the il teain. Al fevhoieal capertise woeee reepuesiced doeiog hes mdssion bo ot wies
the implamantation of the Vetivar System Technology, which iz one of the “preesn solutions" tor
wascewater management. During the mizsion, 300 bare rootad Vetiver slips were collzcted from Fiji
and iritial stock start-up nursery was started both at the UDepartment of Agriculture nursery and

e Fonaefo by Kapuole noresery

The Tovalu Ridpe i Beel Prosject (R2R), apainsegoested o echnical expectise poimpleaseann andd
rollout the Vetiver planting project fior the Funatuti Landfill site and the Tafua pond during the
Edpcation Campaign week. Primary responsibificy for che techniczl expert was oo suppoct the
Tonwerbys Bidlge 0oy Kool Feoqoet i iopdemmenting the semesbial socassires Tor fhie i of algal Blooo in

Funatuti lagoon.

Soope ol Wirk key vesponsililivies i the Terme ol Redereoe e s missiom weas 1o proeeicle

Technical Advice in!

1. Taking the leading rols in organiring and conducting training on Vecver plantdng for
locals and key stakcholders.

2.  Provide training macerials (manuwzl) for the training,

4. Marvidle assislance o ComsBreeching plandines walecials [ poadowo] Foe Talisa pusesl

4. Leading role in planting of Vetiver to designated sices (dumpsite and Tafua pond b,

The expected Crutputs and Deliverablez ware:

1. ‘I'aining material/manual for Vetver planting.
2. Training report for Vetiver planting tmaining.
A Mdimsinm HI'J'!-!H'I.

The Veriver tvaioiog aogd ingpleenatioom ot ielsed s bonhe RaR Edoeation Cammpaign G e
gt the 2™ Octnber, 20B, Trainieg ol the RaR Tsbaond Oficers was comluctel an i he Vaiakn
Falckan Pule on Friday, October 10™, 2018, Procuring of marerials for the construction of the
prenboenn Bt thie "Calma pusnel was dorses on Saturdlay, TR T Tl 11 iraininge ancl comest i ol e
el W wlewnaer "uﬂl:-l:ll:l.l'_r'. Udefolaer zamel, cimk 3w Jli.llllillu_.llbrl Iraining i il Fennaalnla
landfill sike was done on Wednesday, October uﬂ', amf followrad by on site planting training and
launching of rhe pantnons mes the Tafim pond on Satueday, Ovtoher :'TI ' amad after PowerHaims

presentabion of the Votiver Systorn Vechnology at the Governmient eonforonee room,

FaAli 3
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Given Deloww ave o briel soommary of 1 be draiming, adtivii es el comsolatioss tha cogok place alnving

the ‘Tuvalu Mission

Training Locals and Relevant Stakeholders on Vetiver Planting

PRAINING OF ISLANTY OFFICERS

The first raining sessipn was conducted on Friday, October tf:-lh tor the Izland Officers from cthea
coniba Bslasehs i i b Commmmmmnty Bl Vs veaiomg sossienn imacloee] prosecr poii pcsc ot ion,
igmuing cut of Veriver postars, viswing of video on Coastal ercsion, handicratt making and an
animated video on Vekivar

Mo Mame Gender Diesignation [zlamnc

1 Lopati Samasond | Island Uifficer Manumca
Antien [ Raledo r Tsdanm] e S g

3 Leafags WVaiutu F laland COfficer Mk

4 B sbeey [painies ] Pl 4 3T i

5 Bailev Koalapd A lzland Oificar Waltupu

& Lila Fousaga F lsland Officar Mukuberau

7 Manao Stanlcy | Island Uificer Funafuri

i Taanan Lancanin F skl THliee: Mukularlae

Talabe oz Tard sal pariw o= whoeal fena e Elae ranmeg sessoos

Picioee o Isbarad EHTcers oo dheomiier Tslamds -:||-|'i|l|:-_:. CRLIT LD nii 118 SEsss L

PAGE 3
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Lrur training sossion vas mainky cn propazgacion and managemenc of the Vetiver grass. Folloving
are whar we rovered during our rraining spsgiom:

‘I'he twao {z) common ways to propagate Vecover which includes (1) bplicting of marure rillere from
Vetiver clump or mother plants for immediare planting or propagating in polybags, and (2) Using
of varinns parta af A marher Vetiver plant

Splitting of dllers from a mother clump requires care, eo thar each slip includes at least twa o three
fille s b s ] sl a paei ol e g o, This woas Doel Tees dhenonstval ecbsal Tl Velive r prass laken
from cur stock nursery. It is reccommended that for the Acolls, it is necessary to raise all our

jHani i siock i poly pobs aocl stopes Do oo progecis.

BN || Ve,

Picturc z & 3: Datley with sample of the two months old Vetiver grass. On che loft is after ic was
raken off from the poly por and nn the righr is afrer shaking off thie sand fom rhe roors,

Participants were also tavght of the different parts of the Vetver plant thae can also be used for

; ;
gzl st el | bl vribesile=s

Miagram 1-3: The different parta thar are psed for propagarinn, fenm left oo right, Tiller, Culm (sralk
or stein] aod tee crown
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Mrisadvant anes and acdvanbapes ol ising bare vooted slips, plantiop sieips ancd pefy poitesd) planis
wera alzo explained furthar, Following are some of the disadvantagez and advantages chat we
dizcussad,

Fow Inare vomrtesl slips ihe aclvantapes aee {0 elicien, scomormie, ancd 4 gaick way o preepsree e
planting material, (2] sagy 1o plant by hand and lesz volume for transportation, The disadvantages
are; (1) chey are vulnerable to drving under extremc temperatures; (2] limited on-site storape time,
(z] roguires planting in motst soil, and {3) noeds frecuent imrigation inthe Srst fow wecks after

(LATHETTITS

For the strips and poly potted. their advantages are; () plants arc hardy and uraffected by exposure
by luigehi pemmnpreraiore dncl Tonae oarisiore, L2} levsoes irvigal ion espency aliee plarming, (2] Tasie
establishment and growth after plantng, (4} can remain on zite tor longer betore being plantzd and
{5 it iz recommended for hargh and heostile conditions. The dizadvantages are; (1} more expansive
to produce, (2] preparation roquires a longer period o prepare, (3) transporting large volume and
increases | wedpln is expesive aned L) increase] mainrenaice oost olow g oelivesy, (7 mo) planied

il lrion .0 warork
FARTICEFANTS COMBMENTS ARD FEENRACK — EVATLLIATIONMN

Training Evaluation by participants

The tollowing data were collected from the participants of the training

o of Marcicipantz Evaluatad =

Participants Evaluaped (%) 100

sl P [ x 4 Tarval
3 1

The objective of the training were mat

& =1 M
b |

Lhe prosentor wos cngaging 1

=4

Lhc presentation materials wese relevant

=]
]

I'he concent of the traiming was crganiscd and L (s
ey Bt Beilliawe

=4

The mainer was well prepared and able to -
ANSWEr ANy quUeshons

=4

lhe training length was appropriacc

=]
=4

=]

Pl presce ool bs §rarirninge s apyerpreiai e o b
content

lhe cxercses/demonstrations were helpful and
relovant

={
=4

|1II' LLTETHIE " Wiella rllll.ll I:I] il I_m' | III\.' PR ] | x i ] €T

=4

lable 1 Data from evaluation of the training

Fak s
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Dipmervatinns and leszons learned from rhe training

*  Demonstrotion on the different parts used for propagacion and also che importance of
Vetiver grass to our cnvironment and its coonomical values.
+ Moreon other uses of the Vetiver grass,

s Clraioing (o inclode Wsland aMicess sl 1o e commuminy Tasel Descause of i0cmselobn ess

Recommendacions for further improvement/tollow-up actions

+  Further training is requested for some mwore 1sland officers to be trained.
*  %etup demonsiration sites on each Artoll toocrain locals.

Training on How to Constroct Vetiver pontoon

Sourcing and procuring of the matcrials for the construction of the poncoons was done on
Satiwelay, Ovredier i aand by Eliaeml mipselis Al the materials recquives] foe consteoactGon ol 1he

pontoons were obtained locally. Demonstration and training on how to constrect the pontoons was
carricd out the at Fragaiga's residenoe on Monday, Ockober 22 2mé.

beallswinng is o Tt ol asteerschews Tor thoe posntcnsn comssteoection aned Craining,

Mo, Name Cender Degignation

1 Fragaipa Peniuao B LBIMA A MFcer
@ Railey Kowilapi b Waitup damd Dilfeer
3 hanao Scanley bd Funzfuti Island Officer
4 Blalace Akalisi I Simbakitw Lsbaoml € HTecar
5 Elu Tataua b Froject Support Oificer
FAGE B
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Following pictures arc demonstrations of how the pontoons were constructed during our training.

Picture 4 & 5 Feagaipa demunsiraliog how Deomeasors ol aml ovark Che TYE pipse lor eoliig.

Picture & & 7 Dailey demonstrating how to cut the PVYC pipe.

|'r'|.l:|£'_|'
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Picrvore oz & oz Fivting toget beer ol the TW0 pipes aonl Trriops

PACE &
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Ficture 14 & 15: Manao showing off his completed pontoon (L) and construction of imber frame

Toaw @ bar wrienr vonesly Tintinge

Ficture of - o8z Mosesoriong onnt D he oweire oeshy, Tintimg oror 8les tnmlere Tene aed Uhe eoanpelened

PONTOCIL

FATE
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'Iraining and on-site planting demonstration (Funafuti Landfll)

The Funafuti landfll sitc was identified to be one of the sites with hizh lewel of water

wnprnianinations feon e leachate Gann the wastes almped, Priore o teainiome, oo sioe sisi was slome

wrre Tureselay, Ckctosber eprl alies the maraing session bv allthe pariicipanis, Aler ideotilying the sine
for planting; planting lavoutr and site preparation was explained to the participants for the next
dav’z planting program. The zite identified for planting at the edge of the landfill iz towards the
lapgoon.,

Ficture 19 & zo: 'Lhe site for the Vetiver planting towards the lagoon side, low side of landfifl.

Flanting material to be uscd for the sice was delivered on Wednesday, Uctober 24' . All the Vetiver
grass uscd at che sitc was raiscd in both Agriculture Ucparoment nursery and in front of the office at
Parinershiop Hinpse,

Ficture 0 8 oz Vetiver af il ooesery (el Pactoeesliip Doggse Ceighed Apricodiooe: Thepand imaeni

J.I.Il]'h-l'_'r]'

PAGE 1o
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Fiviore 28 2 ranspauorial ion ol Vi ver 1o the sile fore |||.|1|:|||1=.

The planting of the Vetiver grazs waz done on Wedneaday, October 1.;* by all the participanis.
Forme dhieer U] stdenis Teen Felovalo High School aba paciicipaiesd o the plantiog, Ficld
dlermomstratioo o bevw by prepaee e, apply Teelilizer ard planging of the slips weeree doone dorving

the planting prowcess. Total of 315 Vetiver plants were planted on the landfill site.

Picture 25 - 28: Vetiver grass planting at the Funaturi landfill site.

PAGEn
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PowerPoinr presenration on (verview of Vetiver Sysrem

Fresontetion on the overviow the whole Yetiver system was prescnted to the participants by Eln
Tatanea ipflnas] Ty opeeesiiom session, Paviicipant s askeal secies ol qpeesiions inomepacids o tbe Yelive

prass b s ises Parviicipants askes] il 1thie arass was incasiee, Bos Deog ean the gerass can Last alier

being planted, are there any disadvantages and how to prepare roof thatching.

Mo | Mame MFE | Orpanization Mo, | Namc M/F  Organization
1 I*'etaia Pasuii 11 ] Mk laslae 213 HEinia F Mukulaslae
1 Elzizama F I MEF a6 Lavine [ F Pui

3 Hobinson Vanoh it | TVME z7 | Alalu 5 Manumaga

4 Wlalam A 1A | Kk Minlakiia i ‘H.li]-:'-!,. I Wil

v | T W | Maiminaga s et M VTP Eapule
0 Manao Stanlev it | Funafuri 30 | Seloha F Agriculture
7 Kol Ipotoa Miu EzK 3 Ehu lataua M EzRE

f T5a T F Rk I Lamsiaa W Wi

0 TFalani I Mukulaelas 33 Mdzzala F VT

Lo vy Lacasi 3 Hzb 34 Faoliu '] F Lrvironmoent
no | Kol s M| Mukulica a5 | Ly Foo NinLikita

S [ T F Miu IO 36 | Warsansm ¥ R - SO
13 1lolipai & F Min a7 VWiegaimo P M CErvironmoent
| Fiipilipa Fai ¥ Nukas vt G| At M Foo Fooafuli

PR T F  FP— O F Takilaki ALy
13 Lopati Samasoni | Manumea [T i Lamus F MEL

17| Jwocte Makail M Pule Kawpul: 42 Leafaga E Miukac

1 Teipe i MWinlakita 4% Seanese Alelain | WM TFN

Ly Laluta K i Malosiga

za | Tl kK it | Kaupulc

1] ziliga it | Funafuri

2z | Lilo F Manumeca

a3 | Frageipa Penivan | M| ReR PIU

24 Teol F Minlalkita
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Pictome 2y 8w II|'||-.".'|--|=_!I il praesrnibal iea Do bue praiticigianl = |'-:.' Flh Taldiea

Planting and Launching of the Vetiver Pontoons at Taltua pond.

Training on Vetiver planting in the pontoon and launching of the Vetiver pontoon was done on site
Al e Talua posad Dy all olae paarticigeooes, Thee pened frefee paetoee gk ois highly contoamioated wicls
weisles Trosrn the pig sties o esidoni witle (Tee Bloee greeein algeoe prowile, Thie Wetiver grass o ilns
Hoating pontoon with its ability to uptake nutrients will clean up the pontoon. Only four ponioons
were boilt and lannched mita the pond for demonseration. It was explained thar farther pontoons
will have to be built to cater for the caparcity of the pond, Ustal ported Yetiveer slips placed in the

pociboun was 2oar, wlncliis su slips v each ponboo,

hlaimtenane ol the puomioones b5 alss nevessary every Dhees momiths, afier mainiersaoee 0 can (e
relocared to arcas where it is highly contaminaced.

Picture 31 & 32: The Tatua pond {lefi) and delivering of poly ported Vetiver silp-s. for the pontoon.

FAGE 13

Final Report for Vetiver Planting Training and Implementation | 34



', s—— e \
PMicture 37 & 38: Launching of the Vetiver pontoon moo the Tafua pond.

PACE 14
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summary

The Tovaln Biclpe 1o Beel Edocation Campraian week biosies] Goonn ihe .l:_jrlI - .1'_;!1" Chiolwr was very
informative with lots of role plavs, sire visits and activities, The theme of e campeign was
“Laring for Mature is Evoryone's Besponsibilioy”.

Wi Wetinaer plamting aoel peaiogme constons Ve Praimigs coineicles] withe the Campeipn sk,
which includad: craining of lsland Otticers on propagation and management of Vetwvear grass, sita
preepravation amd plannige of Ve bver geass an 1he Fonaling band G prosee e poion peeseitat o om e
erverall winmer ool Thes Vetiver Bestem Technobopy amd ihee somsiretion ol Vetiver pamtsons aned

Lynmekhing inta the Tafua pond.

The physical activities iovelves] o thie Vetiver plantiog program was oseil as g bearoing esperiemce
e ey prarticipants sehio did withe press ioterest ol cotbwsieses The deame efMaeee Ty all che
pavbicipants and el pchodes he oz thiree (3} slodents Doan Feluvalu Higly Sclool was

o e lalale,

FowerPoint presentation on the general overdow of the Vetiver Svstem, which was tranzlated into
Tuvaliean bingmape and presentel Ly Blo Talas was also receives] seell by the paciicippani s Many
cpeeslinses ol inlerest wene assel Dy the panicipaoes, wlich T bal ihe opporiuoity we have i

avsweral alter ihe cpoestione wos traesbatesb o Tay Bl

Furiher barals o traiming ol mwres Tslanad OiTe s, sebwpsl chileleeos aod thie Tocal corminies will
breiclemn il kogmaleabpee base G Tocitbuer ope sealios, o i e ganter aiolls Gron thue Tessons earoced

from the Funafuti pilot project.

1 bwiglaly cormamaerae] il Fowal Biclae to HeeDiean T o woellcoordinaned campaign seeek, | bedivwee
from che lessons learned from the campaign weck, cach participant will have the drive to now
cmbrace the theme “Caring for Mature is Evervone's Besponsibilioe”.

FAGE 1=
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9 ANNEX 2 — User Manual for Island Communities & Conservation
Partners
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Water Qualicy Improvement

INTRODUCTION

Research conducced in
several countries  has
demonscrated that Yer-
Ieer grass has a very high
rave of nutrient uptake
under boch  dry land
and warland condirinnes
In addidon, due to ics
origin @5 2 wetiand spe-
ces, Werver grass also
flourishes undaer hydro-
ponic condioons, where
Itz fine and excensive
root system i3 very ac-
twve in abrossing nutri-
rnrs parreriiarhy BiTro-

genandPhosphorus.
Taking advantage of
chess unigue characoeris-
cles, Verlcon Consufoing
developed a floating =ys-
cem i purify poliuted
A conraminarad  warer
singe |995. To dace the
cechnigue of using float-
inE pontocns (G Ereat
pollured warer has been
wsad successfully i sew-
eral countries In Austral-
ia, Asia and Afrfca and
the Americas. In Auwstral-
iz the ponroen syemam

his been used
successfully oo wreat
sewvape efflsencand -
dusrial wasteweater.  In
Chira it was  used oo
trear pollurcd wacer in
lakas and rvars pesl liradd
with ™ and P. In China
and Yietnam it was used
very effectively e treac

piggery effleent

GLOBAL WARMING

Giobal warming Is a

phenomenon arising
fram che buming of fos.
sil fuels like petrol. coal,
and racural gaz, which
hawe been buried unders
graund for millions of
years. Burning of these
fossil fuels, togecher

with additicnal burming

of wenod in the process

O deforestation reswlts
in the release of large

antawnts af carbon dioxe
ide (OO which  ulo-
mately forms 2 layer in
the azmosphers. Swech
layers act as a green-
hause  effoct, in not
allowing the heat from

sun to shine an the

earth, which normalky
raflects back to the at-

mosphers,  but  instesd
baunds back ca che

earth. This tha
temperacure of the earth

oy several depgress Calsi-
us. Thiz is known as tha
“Greanhouss Cifece’.
These cffeces on the on-
wiranrmenr henca rasnle-
ing in the s0 many prob-
lemns is evident ca all the

atalls oo Tuvalu,

raises

PROBLEMS RELATED TO WATER

Problems related 1o wa-
rer are of Dwoo main
Lypes. Quantity oaned
Cusality. Their onature is
dascribad  below, while
the rale of Yetiver in
cantrolling them will be
discussed n the subse-

quent SefomE.
Water Guantity:

Thausands aof
suffar  fram

pecple
SRVEFE

floods. Hundreds of pac-
ple  drown;  simblarly
Lhsuzands  of  livestok

alsu die ol e e

cause.  Ihe elect on
crops are beyond
comprehension.  This

causes a similar problem

af the zame fctor, ie
water  quantity.  But
more  importantly  and

more  commaon s the
unawzllzbllioe of gqualicy
wealen ia @ plencereemon
throughout the dewelop-
ing nations.

Recenc survey conduct
ed by Twwalu R2R indi-
cacak  cantarmination  of
weater feonn band snrres
iz way high resulting in
the algal: bloarr

T years old Vativer
racet — PHGE

“Waoter is one
of the most
important
notural
resources of
monkind. fes
importance

st be

appreciated.™

Mrotecting a water
SO B LN Velivas
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Fage 4

Weflaer piramead pbscne nbmem
dAminsss proteet sarier Hvim ke
prdired wih sgmchis =ik,

WATER QUALITY

‘Warer qualiy signif:es
the absence of con@aml-
nants, which are waste
products, pallutanes and

nuCriEnLs,

Deperding upon the us-
age, che presence of
Samec contaminants in
the water may be
acceprable; eg. warer
that is used for
agricultural and ather

activities may roc need

YETIVER 3Y3TEM TECHMNOLOGY

1 be pure. YWhile thar
presance in a lake or
ather bodies of water
should nac bz rich in
mutriant, otherwise, 2
phenomenan of
eutraphicadon will oc-
cur, resulting in algal
Bloom and the depletian
of ceygen in the
weabier, welsicl results i

the dearh nf aguaric

life. Hovweever, wanar for
human consumpticn
should be as clewn as
pan:slblc. (.
uneontarninated with
pathogens, nustrienss,
heavy memis, and cther

toxic or hamrdous

substances.

"Vetiver, a
humble grass,
hos o big rofe
io ploy along

with thiz major
Frrturl

resaurce. ™

VETIVER AND WATER

‘edver has 2 malor rola
ta play along with water
far treating wastewater
ir Tuvalu. | his is rmosc
Appropriata in tha pra-
SEND CIMCUMSTANCE,
when water is the most
important natural re-
source for Tuwih=ns.
“edver, a humble grass,
has a big role o play
alang with this majar
natieral resource. |t is an

essenclal ool In midgar-
ing this pending water

crisis affecting Tuwalu,

Yativer ponteon on the Tafua pend (Funafut]

INTERDEPENCE OF VETIVER AND WATER

Vetwver and water are
incordopendant an

sach odher, As other
liwing creatures, Vetiver
depends on warer for ics
mroweh and devalop-

ment. However, in
Tarme o guEanriry

and qualizy, the availaodil-
ity of water, depends

ba A cErtin extent on

Wetiver. Wetiver helps to
ramilare the amannt of
water. It conserves wa-
ter when water is
scarce. bt helps to re-
duce surplus runcff rmin-
water by spreading it
perpendicularly along the
contour hedperaws, als
lowing much smallar
AMDAURTS O pass
‘rhl'nugh. wehile arher
amcants seep through

the soal and retained by
sail profiles, whils the
surplus afoer saturackon,
iz scored as underground
warter in the aguiler. At
the same bime it also
helps to purify cantmis
nated or polluced warer.

Sativer will play an im-
por@nt rode in mitigating
the current problems
affecring Tuvalu,
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Water Quality Improvement

SPECIAL CHARATERISTICS OF VETIVER

Mertwar has many sperial rhararrerisrics thar land suppart foor s nses in snlving
the warer problems such as in the lagoons of the Acclls i Tuvalu. According o
Truong and Baker (1'998) and Cull et al. (3, chese can be classifted Inoo mor-

phological and physickagical characraristics

Morphological Features

Vetiver has:
* 5Sitiff and erect stemms chat can stand wp to high velocicy flows and increase
decancon time.

* Thick growth forming living porous barrier that acts as 3 very effecdve
filoer trapping both fine and coarse sediments, as well a3 sediment-kound

conmminancs (e.g. heavy merals and zome pesticide residuses).
* Deep, dense and penetrating root syseem, that can reduce and prevent
deep drainage, and improve bed sabiliy and nuerfient uptake. [0

* Finehy strucoured and masshee root sysem, which provides an environ-

“Votiver has o
rment thar stimulates microbiological processes in the rhizosphere.

deep, dense
and
penetroting

root system.™

Pleture s B 2 Vetlver mafing bicmass—escavaiad real in Viemam (Lefi ).
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Fage & YETIVER 5YSTEM TECHMOLOGY

"Yethver Is
highly tolerant
to adverse
climatie
conditions,
edaphle
conditions and
elavated levals
of heavy
metals,™

Physiological Features

Yetiver is:
¥ Highly todemne o adverse climatic conditions siech as frost, heat wave,
droasght, flood, and imandztion.

* Highly toferanc to adverse edaphic conditions swch as high soil acidicy and
afkaliniey; safine, sodic. and magnesic condicons: and aluminum and manga-

nese toxicicies.

* Highly tolerant to elevated levels of heavy metals sudhas arsenic, caidmi-
urn, copper, chromium, lead. mercury, nickel, selenium, and zinc.

* Adaprowve oo be vsad inareas where too much water prevails, as ic is able
ta consume high amount of water,

¥ Able to tolerate flood, making it ideal for we in ephemeral or permanent
warlands.

& ajeset (o]

sana inthe. G

——ge Ca i.fsi'll: P ?nd -

! an highly caustic
lower ground

Bermudao grass grows on higl;er
grovnd which is less cousfic

Fichure g & & Vel growing on lighly cavslee loveen soil—Beusive i
residia zan (anetralia)
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Water Quality lmprovement

THE ROLE OF VETIVER TN TREATING WATER QUALTTY

‘Warer rmay be contaminated chrowgh various activicees: agricultural, domesoc, or
industrial. There are cwo main measures oo keep warer uncontaminaced or

ciean, namely 'preventon’ and remsadiacon’.

The Tafua pand in Funafut

_.

Prevention Measures

Az in the case of human
health, when dealing
with the contamination
of water, preventicn is
better than the cure. B
at all possible, the Yeti-
var system should be
crnpinpzd A5 A TTEAsLIre
in preventing water body
fram being contasmirats
ed. |t should be empha-
sized that this preven-
tion measures wark
through the removal of
liquid-tarne concami-
nants before entering
the warer boedy, ather-
wize, the mensure =
cansiderad
‘rermediation’, which re-
mowes these concumis
nants afcer they have
been present in che wa-
ter body. Currenty twa
rain methods of treacng
cantaminated water,
narnely ‘Engineering” and
‘Biclogical’, are being
used, The bialogical
method consises of land-
irrigation, wetland, and

hydropanic systems.
Each system works
through dhe rermoval or

trapping/filbering of con-

taminants present either
in: (a] the Leachates
fiquid keached from gar-

bage landfill, quarry,
farmland, acc ). or (&}
the efffeents
{wastewater from sepoc
1anks, city sewsige
treament plants, plnt

I r

44,2

—

Pesttcicles

nurseries, feedlors, camle

sheds, slaughter hauses,
pigperies, etc.). Mote:
the terms, ‘leachintes’ and
"effivents’, are used hera
oo rmean any liquid con-
Lining consuminants pri-
or 1z becoming che mamn
water hody. IF the hteer
is che case, purificaton
process is consichered

“Pravention is
better than
cure—ithe

latter is costly."

‘rermediation’.

I:Iiagmm-:_: Sources of wasle generation inka main water body.
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FPage 8 YETIVER SYSTEM TECHNOQLOGY

LAND IRRIGATION SYSTEM

“Strip of Vetiver
hedgerows will

not only

prevent
seepage, but
would act a5 a
barrier te the
movement af
contarminants

by wind or

other medns. ™

[ 'his system emplays
“Wetiver plancs groswn as
a crop to dispose both
the large effluent wolume
and bo strip soluble ele-
ments {particularhy B
and P} or filter sedimanr
-bound chemicals. &
computer madel MEDLI
{Moded for Effivent Chis-
pasal by Land Irrigation],
Using pasoure species, is
being used by the Envi
ranmental Protection

Agency (EPA) in

Cueensland, Australin to
regulare effluent disposal
from varicus industries
including sewerage orear-
ment plants, abattoirs
and food processing

S W fae——— .
14 -

plants, YWeticon Consules
ing has developed a
model specifically for
‘“arhrer Grass (EDYE and
EDVI-1 far small walume

imprt.

Picture &2 Votiverwetland in Boonah (OLD Australial

Leachates

Agricultural Leacha-
tes: Modern culbvation
aof crops requiras the
application of fertilizers,
growth subscances, pes-
ticides, etc. to promote
crop grevwth and prarece
it frormn the actack of
their enemies. Mot all
substance is absorbed by
the craps, however, the
surplus i leached from
the farmlands. Socner or
lacer. it enters i the
baody of water. Residues
af agriculmural leac hates,
particulary pesticides,

——

Picture 7: Garhane fandhll an Funafuri Atalls

Creare 3 serious problem
a the environment as

they adversely affect fio-

ra and fum in down=
ETMEan aquUadc ecorys-
tEms.

Industrial Leachates
Industrial waswe dumps
such as tanneries, galva-
nized and electrohyoc
factories are ussally con-
taminaoed wich heawy
merzls sich as As, £4d,
Cr. He. Fb. and Zn. Smmi-
larly, leachates from the
quarries also contain
high amounts of several
heavy merals. Az the
heavy metals are toxic
to hurmans, their remavs
al fromn the leachares
must be done prior to
their entering intce te

warer body,

Garbage landfill
leachates: This is a spe-
cial type of leachapes

which may contain

nitraces and phosphates
as in dormestic |eachate,
oI pesticide residues as
in agricultural leachate,
and parcicularty heawy
metils and other hazard-
ous substances a5 in in-
diszrial keachare, des
pending on whar consti-
tutes the gnrhn.ge.
In-many large cities. gar-
bage is depaosited as
landfill o deccrnpose.
Such landfills produece
leachates thar contain
wariois matbers, includs=
ing heavy meals and
other toxic substances.
e approach oo use
vetiver to trp these
harmful substamces is to
Erow in 3 sorip arcund
che garbage [andfill. Strip
of vetiver hedgerows
weould noc only preavent
seepage, but would ace
A% a barrier to the mowves
ment of conmminancs by

wind ar other means.
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Water Quality Improvement

Effluents

Effluents are wastewater
weith cerain anmouncs of
contaminants. They are
ciassified as: (i} domestic,
(i) npricultural, and i)
industrial efluents. They
usually concain high
armounts of nutrients
parcicularhy niorates and
phasphates, which will
cause ervircnmental
prablem if they are
drained into streams or

body of warter,

Drormestic effluents:

There are two kinds aof
domestic effleencs “black
and ‘grey’ waters. The
former is sewage of the
roilecs while the lacer is
weashing water fram
kitchens and bathrooms.
If planted o intercept
the flow of such efflu=

GRASS

PO OO

LR A T PO
HLH P4l

CTHAPFATICN KT MR IATTTY

ents, Wetiver would pre-
vent the efluent from
resaching che water body.
In zddidon, Yeciver
would help dry wp the
effluent. Under these
condivions Yeover will
grow extremiehy well and
will remain green
throughout the year.

Agricultural efflu-
ants:

Thesa effluents are pro-
duced from wvarious agri-
cultwral activwities. Plant
nurseries, feadlocs, pigs
geries, dairy sheds,
chicken houses, staugh-
terhauses, eto., produce
& large quandty of such
effluents that are oozing
anto nearby land and
into streanns and ditches.
IF Wetver grass were

planted to mtercept the
fiow of such effluents, i
would da much to stop
the effluent reaching wa-
ter body and drying up
the rmess, Vetiver wauld
e exerermely well and
will remain green

throughout che year.

Industrial effluents:

Lsing the EDYE modal
mierntioned abosve, Vet
wver was used successfulky
to treat 12 million lizres
of effluent { |&0mghiL
and 55mgP/L) discharged
from food processing
plant mear Beaudesare,
QLD A total area of up
ro Gdha was used for
etiver planting on this

st

Dommestic effluent

"Effivents are
wostewaler
with certoin
aimaunts of

cantaminants.™

ES e Tomn, e Al CHRFT
PEHAC TN FOH BEEE ]

Al

LI TSR, TR L AL
MRA CH, SHE W
P e ¥ BT s

ROOTS

N L TARE LTSN, ECECHY
TR, il
LRI LT T Pl P L

———

NEpAOIVE MITRaTLE
HHSEHATES ARMIE HE &Y
BATAGLS CTHITA BARAASITS

n

.........
T FAAWT BT SO0 S TTH
Vil el LICA S ha LT
AMIIHEAVE BAFLALS

TR ANHT SR FAF BPRTAAT

s
[}

LENOE Nodp

RN LA ST

Ciagrarm : llustration of how the Vetwer System treats leachate in Eco Toilet
{Bottornless pit tailets),
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Fage 10 YETIVER SYSTEM TECHHOLOGY

HYDROPONIC SYSTEM

Using a floating platform,  easily for ume as lvestoclk
“edwver can be grown fead, mukch, mushroom
hydropanically in the Eromwing, etc.,

A8 water with its root im-
188 mersed in che wacer.

M Hydroponic syscerm can
be used to rermnove cons
raminants from leachaces
o effluents, which are
drained into the pond ar
lakas. The advantages of
this system using plat-

Fogts at = rmaonths uncer farm rivechod s chas Ver-

hydreparis candakans iwver tops can be harvesc-
ed Picture B: Wativer hydrogoenic systen.
Lecachates

Dwe to pracoical difficulty in drining leachates nto a pand and often high salinity,
there has so far been few attempts oo use Veover growing on the floating plat-
“Landfli! farm o remove nuzrens, heavy mesls, or toxic substarces from che leachates

Leachate: A
potentiol
Environmental

Emergency.”

b St

DEagram 2: Flow of leachates from domestic landfill into the erviranment

Efflucnty

Iri theory, Vetiver grown quality of domestic effle: short pericd of time, and
on floating péar