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2 Summary

Water is a valuable resource which in the future will become scarcer with changes in
climate and increased pressure from population, housing development and industry.
The Environment Agency have long term concerns and are keen that where there is
an alternative to using clean water or using up water from aquifers and rivers these
are sought. Water security and conservation will become a long term focus for us
all.

Horticulture has a unique opportunity to recycle or capture its own water and to
become self sufficient, for nurseries using the mains there are significant financial
drivers and rapid payback periods. For those using boreholes the drivers are water
quality and crop benefits. This will also help us as an industry to stay ahead of
legislative developments.

This research has shown that each nursery who has embarked on a recycling /
harvesting system has seen good savings and in many cases significant
improvement in crops , particularly through reduced disease incidence. Long term
development of closed systems will stand the industry in good stead for prevention of
nitrate release into ground waters.

There are a wide range of ways to clean water once it is harvested before re
application to the crop, many work well but it would seem that with an
environmentally sound project such as water harvesting that we should seek out the
biological cleaning systems wherever possible - this fits well with current thinking in
production and can only help us come to terms with the EU pesticide directive if
using this water reduces disease incidence within our crops.

If we are to move forwards long term then being more water conscious is a step we
must take - though water appears to be a plentiful resource in our green and
pleasant land we can look at the experiences of the rest of the world and get a
glimpse of what the future may hold. Though our issues will not be as severe as
those faced in countries like Israel we can be ahead of the game by starting to act
now.



3 Introduction

The aim of this project was to look at the future of water in the UK for horticulture,
assess the impact of irrigation water usage on future supplies and to see whether
there are better ways in which water supplies can be sourced and used and what
reductions in use can be gained by changing application methods.

Horticulture is not a major user in the UK, though our water consumption is
significant and if as an industry we can reduce usage then it will help our reputation
in the future whilst freeing up water to other users for the long term.

Worldwide investment in clean-tech industries is gaining ground and water is a key
part of this industry - though we see water as a plentiful resource at present the
worldwide trends would suggest otherwise and protecting the natural water we have
is vital - even in areas such as the great lakes they see water as a scarce commodity
that must be conserved and protected.

4 Water Report

4.1 Water Supplies

There can be no doubt that long term water security in the South East of England will
become an issue, high volumes of water will be required for large amounts of new
housing that is intended to be built in the area. The plan set out on 6th of May 2009
stated that a target of 32,700 new homes would be built each year in the South
Eastern region. DEFRA figures show that average consumption for 2008-9 was 148
litres / person / day, for a family house with 4 persons this is 592 litres / day or 214.3
cubic metres per annum. These new housing plans therefore suggest that the
region will need to find an additional 7,007,610 cubic metres each year, this will need
to be sourced and fed through an already overstretched network. Though these
plans have now been withdrawn it demonstrates the rise in water consumption that
new housing can bring.

With many of the available water sources within the area already listed as over used
or having no water available this will place significant pressure on already
overstretched resources.

4.2 South East water availability

The Met Office predicts that the average annual rainfall in the South East of England
will remain at 750mm by 2050. However, it predicts that the average winter rainfall
(December, January and February) will rise by 16% from 204mm to 237mm. Rainfall
on the average wettest winter day is expected to rise by over 18% from 16mm to
19mm by 2050.



If winters are predicted to get wetter then summers are predicted to get drier and
warmer. The Met Office predicts the South East’s average annual temperature will
increase by 2T from 10T to 12<C, while the temper ature on the average warmest
summer day will increase from 30C to 32<C.

Using NBIS figures as an average it would appear that close to 50% of nurseries are
still reliant on mains water for their irrigation and many of these are applying the
water using techniques which can often very wasteful. The UK is one of the few
countries in the world now where agriculture is allowed to use mains water and this
is largely due to the comparatively low volumes we are as a percentage of total use
—in Israel 80% of all water use is for agriculture, this figure is close to 3% in the UK
and 40% averaged across Europe.

Mains water charges are gradually increasing and long term water costs are likely to
rise significantly, for nurseries currently using mains water most have a 4 -5 year
payback on the installation of a water capture and re use system and many are
shorter than this - long term paybacks will reduce as costs rise.

In Israel all water used in agriculture is recycled water or ‘grey water’ this means
that all the cleanest water can be used for human consumption in the first instance.

4.3 Legislation

As time goes on our industry is likely to become more controlled by legislation
whether that be run off of nutrient in water, application methods or water allowances.
It is hard to know what the long term future holds - we are however in a position as
an industry where we can pre-empt legislation and become better users of this
valuable resource - this will also improve our crops through better water quality and
more accurate application, leading to improved crop management.

Current legislation and its relevant governing body is listed in section 7

4.4 Water Sources
There are a range of potential water sources for nurseries dependant on location,
size etc

Borehole - the water quality from boreholes may not be that good dependent
upon your location, it is however a cheap source of water and if an abstraction
license can be obtained it provides a good source. Itis likely that new
abstraction licenses will become harder to obtain in the .

Free water! legislation allows for up to 20m3 / to be taken from a water
source on a nursery each day - this may be from a pond, borehole or drainage
ditch etc, though a small daily amount it cumulates to a large amount - but
would not be enough to warrant significant development to catch it.
Abstraction from rivers - some nurseries have licenses to extract from rivers,
in many cases this will provide good quality water but licenses are likely to be
seasonal and limited issued with restrictions (HOFs) to protect environmental



flow indicators. This will impact the number of days per year that abstraction
can be undertaken and therefore the reliability of the abstraction (southern
Region)

Winter abstraction - in some areas where there is high volumes of winter
runoff such as the fens licenses are granted to collect this and store it, such
as the winter storage from a dyke used by Barcham Trees - this requires very
large storage capacity to hold enough water to last the year through.

Capture of runoff - if overhead irrigation is used then there will be run off
which can be caught and recycled - this may require a redevelopment of beds
to channel water into a central ditch and water can then be channelled using
open ditches such as those used by Hillier nurseries or underground pipes.
This water will need to be collected in a 'dirty’ water area and cleaned prior to
re application.

Rainwater harvesting - the rainfall on a site dependant on the region can be
significant and especially if the site has glass or poly tunnels then this can be
a very efficient way to capture water. Predicted changes to the climate
suggest that water will fall in more limited but extreme events, if this is the
case then any rainwater harvesting system will need to be set up in such a
way as to enable rapid capture of high volumes. Most sites will have a
system of ditches or pipes in place already to deal with roof runoff and
capturing it should be relatively easy dependent upon the site. This water will
need to be stored and cleaning in some way prior to re application as
Pyhthium and Phytophthora may be present in many gutters.

4.5 Water Storage

This is one of the key areas that will currently be funded by SEEDA and the basic
guidelines are that from rainwater and harvesting to the first point of water take off on
the nursery / farm is what may be funded - water application and irrigation is
excluded.

There are a range of ways in which water can be stored on a nursery / farm
depending on the volumes required and soil types and space available.

Reservoir - these can either be clay lined (especially if you are lucky enough
to have clay on site) or lined with a synthetic liner such as butyl or EPDM,
they can be scaled to fit with the space available and with clever planning can
hold significant volumes of water. If a reservoir has an above ground storage
capacity of over 25,000m3 then it is subject to the 'reservoirs act 1975".
Reservoirs can be made in a shape to suit and large water collection ditches
can be used alongside reservoirs to store significant amounts of water in
smaller locations around a site,.

Above ground storage - metal tanks can be used to store water and these can
be made to a size to suit the location and storage capacity, these need not all



be sited together and can be a useful way to use space, however care must
be taken over water quality as these tanks can heat up and cause issues with
warm water

If water is left to sit inactive then it will become stagnant and may be host to
zoospores and resting spores of some root borne pathogens which are water borne -
this can be overcome by oxygenating the reservoir. This can be achieved using a
circulation pump with a venturi or jetting water to create a fountain, richly oxygenated
water can provide a location for baccilus subtillis and water can even be inoculated
with products like 'revive' to develop populations.

In a large reservoir especially clay lined ones a natural eco system will develop and
pathogens will be removed naturally, in a reservoir it is important to add water to one
side and remove it from the other to create a natural 'flow' so that the water is
passing through the system.

An aerobic environment will encourage a rich micro flora and micro fauna in the
water which will have a negative effect on pathogen spores and exposure to air will
also reduce water borne pathogen spores.

4.6 Water Quality for irrigation
More information can be taken from HDC factsheet 15/06

Ensuring that the correct water quality for irrigation is achieved in any collected water
is vital. Crop quality is dependent upon the quality of water applied. There are a
range of factors to consider in whether or not a water is suitable or requires
treatment, these include

Bicarbonate

Ph

salts

minerals

conductivity

other contaminants (pesticides, oils from despatch yards etc.)

Water needs to be regularly checked as concentrations within a water source may
vary through the year dependent upon the volumes, this particularly applies to
reservoirs or abstraction from rivers.

Dependent upon the site and how water is collected and the volumes stored it can
be changed through the system, if water runs off from a nursery site care must be
taken that if it is rapidly recycled that there is not a nutrient build up from CRF
leachate , pesticides or other contaminants from the site.

4.7 Plant water requirements - monitoring
More information is available in HDC factsheet 19/05



Manually assessing daily irrigation requirements is a time consuming role, human
nature makes us err on the side of caution and most people apply more than the
plants require and at weekends, especially in the spring and autumn when conditions
can be changeable then water applied may need constant tweaking. If a system can
be used that applies a known quantity of water (e.g. calibration of irrigation) and
measurement of water loss is used then irrigation can be applied much more
accurately and generally much more sparingly.

Bucket Evaporimeter (pan Evaporimeter) Bill Godfrey used this method (see HNS97
(horticulture link project 201) factsheet 19/05. This enabled him to weigh a bucket
daily and calculate the water loss through evaporation and then apply the
appropriate quantity of water to the crop, reducing water application by 50%
overnight and all for the cost of a bucket and some digital scales!

In pot Probes, these can be used to measure the water content of a pot. Irrigation
can then be triggered automatically at a set point to re apply water. This can be
gradually applied via pulse irrigation until the pot returns to the required level or more
simply by triggering a timed application

Evaposensors - these measure the evapo transpiration potential for a plant and can
again be used to apply an accurate application at the point at which the plants need
it.

The great benefit of accurate measurement of irrigation is that once you can apply
just the right amount at the right point then it is possible to start to manipulate plant
growth using the irrigation - water deficit is a recognised way to reduce plant growth
and internode length, but to achieve it very accurate application and monitoring is
required.

Hillier nurseries had great success using evaposensors as part of the Link project
and found that water application could be reduced by 50% in many cases.

Evaposensors can also be used in propagation to control mist, New Place Nursery
are using this system and in trials at Lowaters 12% improvement of take on difficult
subjects was achieved.

4.8 Water Application

There are a wide range of application systems available and many nurseries which
have evolved over the years will be using a range of different systems. This can
make water management difficult as it is hard to calibrate them accurately and apply
a known quantity of water rather than just setting a time that seems to work.

Sand Beds - NBIS water figures now suggest that these are very good for the plants,
but amongst the least effective in water use. Interestingly they may limit root growth
as a steady volume and availability of water is present, possibly a better plant could
be achieved through a wet dry regime?



The Table below taken from the NBIS survey shows the average use of water from
those nurseries submitting data by irrigation method

Application per square metre of crop
Capillary bed 663mm
Overhead 521mm
Drip 281mm

Overhead - this is probably the most common form of irrigation and is an
effective way of applying large volumes of water to crops, uniformity of
application can vary greatly according to the set up, type of nozzle used and
the age of the system - environmental factors such as wind speed and
direction can then further alter this. In an ideal world sprinklers would have a
uniform square application pattern and each could be matched together to
give a standard application! Using some of the modern Israeli or Danish
systems can give a very uniform pattern and using the HDC irrigation
calculator (HNS 97 (horticulture link project 201) + HNS 122) this can be
monitored. Understanding the volume of water that can be applied is also
vital to enable a grower to apply a known volume of water to a crop rather
than using a gut feeling to apply a timing that seems to work. The problem
with overheads is that there is a high volume of runoff which regularly
contains leachate from the compost - long term we will need to find ways as
an industry to catch runoff and remove the leachate.

Sand Beds - these provide a good way to maintain plants with a stable
availability of water that they can draw upon at will, though initially expensive
to install they have a long life span. If installed correctly then after initial
setting down the plants will be self sufficient taking the water that each plant
requires and other than overhead applications to wash salts back through the
compost then they should require very limited additional watering. However,
recent results from the NBIS figures have shown that this may be one of the
least effective ways to water in terms of volume used and those nurseries
using only sand beds use higher volumes than any other. It was suggested by
Will George ADAS, that" the amount of water used is far outweighed by the
cultural advantages”

Capillary mat- modern mats such as florimat 2 can be very effective as a sub
irrigation source for nurseries - they are relatively cheap to install and if well
set up can be used on a wide range of subjects including specimens giving
good availability of water with the ability to run a wet dry regime - the outdoor
beds at Allensmore are a good example of this where high quality outdoor,
impulse perennials are grown well. These can be used outside or under
protection and can be linked to sensing equipment to deliver what the plants
have lost.

Dripper - for large pots this is a very accurate way to apply water - the top of
the compost can be kept dry and the volume of water can be managed




accurately per pot making it the most efficient way of applying water.
However it is time consuming to set down and lift plants and is only really
suitable for larger pots.

4.9 Water Cleaning

There are a number of ways in which water can be treated to ensure that no
pathogens are applied to a crop from collected water, there are also those such as
Lansens Nursery in Spalding (and many other Dutch Nurseries) who do not believe
that water cleaning is necessary at all and have used un-cleaned water without issue
- it is a matter of a growers preference and risk aversion!

4.9.1

Particle removal

Prior to removing pathogens a pre filter will be required to remove particles that may
block the filters.

4.9.2

Silt traps - a simple way to drop out particles from water, using a large body of
slower water the water flow is slowed and suspended particles can be
dropped out into a sump and removed as required - this will only work with
larger particles but is a cheap and simple way to start the process

Fast Sand Filters -an established technology which can use set grain sizes to
remove particles of a certain size, they can be set to automatically back flush
at a certain time period or pre set reduction in pressure (or both)

Mesh Filters -using a series of graded mesh particles can again be removed
in line to a preset size and automatically back flushed

Parabolic filter - these are a form of mesh filter, the water passes over the
surface of a curved mesh and the water drops through whilst washing the
debris down into collection areas, the filter used at Lansens is fine enough to
remove seeds of all their predominant weeds to ensure these are not re
applied to the crop

Pathogen removal

Chlorination - this is a very effective and well understood way to remove
pathogens from water. It has been used by the water authorities for many
years to remove human pathogens from drinking water, it can easily be used
by nurseries to clean water and has worked well at Hillier Nurseries since its
introduction. It will require some sophisticated mixing equipment and storage
facilities for undiluted chlorine in accordance with legislation. Concern has
been raised regarding the levels of chlorine present in the water on
application and if this would have an effect on products such as compost teas,
Hilliers have never found chlorine present in their water at the point of
application. There is still a risk with chlorination of a build up of chemical
within the water long term which may prove toxic to the plants as found at
John Richards Nursery with his old system.

UV - this is another technology used in municipal waste water disinfection.
The water is passed through a shallow channel and exposed to UV light which



kills the pathogen spores, there is some concern that with horticultural water
that there may be some shading effect caused by physical particles in the
water which the spores may be behind.

Slow Sand Filters - these were pioneered for horticulture by Dr Tim Pettit at
HRI Efford and have been used to good effect on many nurseries such as
Waterers and Notcutts Nurseries. The water passes slowly through a volume
of sand which is host to a range of microbes which predate pathogen spores
as it passes through the water, testing has very clearly demonstrated that
pythium and phytophthora spores entering the sand filter are removed from
the water. There is also an additional benefit the there is some sloughing off
of the beneficials in the water that are then applied to the crop via the
irrigation water.

The size of filter required can be accurately calculated according to the
required flow rate, large volumes of water will require a large surface area.
one problem that has been encountered with slow sand filters is blocking, at
John Richards Nursery he found that with his underlying clay soil that there
were so many fine clay particles present in the water that the trial system he
built blocked within days and even with mechanical pre filtration it would not
have worked. At Waterers nursery in Surrey they has a problem which was
thought to be caused by Oak pollen which was very fine but rapidly created an
impermeable layer across the top of the filter.

Once a filter blocks it is then a time consuming task to manually remove the
surface of the sand, replace it with fresh sand and to restart the filter,
efficiency may be effected directly after this and the filter will be un-
operational whilst cleaning takes place.

Biological Filters - as well as using sand in a biological filter there are a range
of other substances that are being used in drinking water cleaning to provide
a home for beneficials within a filter. These include Gravel, glass beads and
constructed plastic beads - the great benefit of some of the manufactured
products which are now in use in some municipal products is that they can be
made to give very specific characteristics which are ideal for water flow,
reduced blockage and maximising the surface area in an ideal manner for
them to be populated.

Constructed wetlands - these are often used in small scale sewerage
processing in domestic situations. These are normally constructed in 2
stages - the first where the untreated water first arrives is planted with a range
of hard stemmed plants which are able to transfer oxygen to their roots and
as the water passes through the media and plant roots, bacteria, enzymes,
fungi and protozoa break down the pollutants. The second section is planted
with other plants that treat and finish the water ready for release, the quality of
cleaning is based on the amount of time that the water spends in the
treatment process. These would seem like an interesting and biological way



to clean water, though require quite a bit of space to work effectively and
slowly enough.

These systems are now starting to be used in nursery situations and the
example at John Richards Nursery is an innovative use of them.

o0 Reed Beds (Phragmites australis) - these can be used as the first
stage of the cleaning process as they start to remove nitrates, pesticide
residues, olil etc.

o lIris Beds - these will complete the final water cleaning process and
water analysis has shown that pathogens entering the system are not
present in the water at the point of take off (or are significantly
reduced). Additional benefits include a reduction in bicarbonate levels
and a drop in water Ph

4.10 The Future

4.10.1 Questions raised
This project has raised some questions, there may be answers to some of these in
existence but these are the key points | found difficult to answer

There are some commonly understood water cleaning systems for

horticulture, but also a range of innovative systems in use in other countries

both commercially and domestically that could be very interesting for the

industry - long term we should look at and understand how these work and

their possible applications. EG removal of specific metals etc from the water.

Such as reverse osmosis, Microdrop (aeration and filtration) aqua 4d biofilm

removal etc

Constructed wetlands
Understanding Iris beds, how they work, if they could be specifically
primed to deliver cleaning / inoculation of the water with specific
beneficial micro flora and their potential for horticultural water.
Understanding Reed Beds and their potential as with Iris beds above
There are many other plants that are recommended for constructed
wetlands - which of these could be used in what way to achieve a
result, could tiers of different plants be used?

Looking at the effect of oxygenating water, what is the optimum level and how

is this benefitting us - what is the best way to deliver this?

Is it possible to inoculate a water system with beneficials ? if so what should

they be, how should this be done and how often?



5 Our experience at Lowaters

We set about developing our plan several years ago our aim was to reduce or
eliminate our £20,000 - £25,000 annual water bill which was rising steadily, whilst
finding a more environmentally acceptable water source in accordance with our ISO
14001 environmental certification. The plan was costed at £85,000 to implement
with 40% grant funding available from SEEDA, a very attractive payback period.

5.1 Initial Plan

The planning went through several thought stages with consultation from John
Adlam who was able to calculate our water requirements, potential rainwater capture
from the site and therefore storage needs, we were lucky enough to have a 10acre
field which we were in the process of applying for planning for glasshouses and
added a 7million litre reservoir to the plan. The reservoir would be fed from several
sources

with a 5 meter deep reservoir a system of pipes were fitted to de-water the
liner and prevent damage through floating, this would be pumped into the
reservoir and would produce a small amount of water

catching roof run off - on the main site which is 16 acres in total almost all the
water ran into a central ditch with some additional pipe work we could ensure
catchment from approx 5 acres of protected cropping area as well as the site
An existing pond we could take 20m3 a day with our allowance and by fitting a
small pump with slightly less capacity than this we could slowly move water
into the lagoon (this is mostly fed with runoff from 1 acre of glass)

We initially intended to use a central lagoon to catch run off which would be kept at a
low level with adequate storage to catch the water from an extreme rainfall event on
the site and then using a large pump with float switches to pump this straight into the
main reservoir for long term storage. We also had a pond which collected the
rainwater from 1 acre of glass which had Phragmites australis established around
the margins - a submersible pump would be fitted to this with float switches to feed
water into the central lagoon and then into the reservoir. We would then clean water
with a slow sand filter, into a clean water storage tank and into the nursery irrigation
system which operates on a mains fed ring main which could easily be disconnected
from the mains and connected to the new pump.

5.2 Changes to the system

Through the research carried out we decided that it may be possible to develop a
water system that was enlivened and may act in some ways like the application of
compost tea and with good aeration could be a 'live water'. To achieve this a few
changes were made



all water would be collected into the central ditch including any de-watering
from the reservoir, into a silt trap and then through a biological gravel ditch
(inoculated with baccilus subtilis) this would hopefully start the process of
removing any potential pathogens from the water and hopefully would slough
off Beneficial's through the rest of the system.

addition of a submersible pump, suspended below a buoy in the reservoir
fitted with a venturi to oxygenate the water (a 0.75kw pump was used on a
timer to operate for 4 hours overnight) oxygenated water was fed into the
bottom of the lake in the centre. This would keep the water moving, prevent
stagnation and produce a good environment for natural removal of pathogen
spores.

the sand bed was replaced with an iris bed. Three channels were dug, lined
with EPDM with floating iris rafts planted in polystyrene. The channels are
each 10cm below each other to produce a flow, 70cm deep, 90cm wide and
10m long. With pumps set to put in just under 4m3 / hour this would mean
water spends about 4 hours passing through the system.

Having seen the iris bed in operation at John Richards we felt that this would
deliver us the same cleaning potential as a sand bed (this was borne out by
their water analysis carried out by Tim Pettit) and though much more active in
the warmer months when the iris are in active growth this is when we use
most water. The system with good self flushing filters is less prone to
blockage and to redo a section we could replant the polystyrene floats, place
them in the reservoir to get good root growth (with additional benefit to the
reservoir) and then by changing one section at a time the whole bed could be
easily regenerated without needing to stop the system from operating.

Due to the proximity of the reservoir to a house we found a build up of
mosquito larvae in the water - to control these 50 Rudd of varying sizes have
been added, this is a surface feeding fish which will specialise in this as a
food source. The Rudd population may increase dramatically so to maintain a
balance 12 Rainbow Trout around the 1lb size have also been added to
predate the young Rudd and create a balance, these may overwinter and get
quite large - if that is the case then they will be removed and smaller fish re
introduced. To hold fish in the reservoir we have had to register the reservoir
with CEFAS - this is free but makes us responsible for the welfare of the fish.

Water testing has shown that the water to date is of good quality, suitable for
nursery use and with a good Ph, Bicarbonate and EC whilst being free from
pathogens. As yet the system is too new to see if the water will remain of
stable make up throughout the year and whether or not pathogens will find
their way into the system from gutters and ditches.



5.3

Irrigation Trial

Following on from the success we had seen using the evaposensor in
propagation we were keen to see if this would control capillary beds as well.
A small trial area was set up using florimat 2 linked through an evaposensor
with assistance and advice from Chris Burgess and Richard Harrison-Murray.

Unfortunately due to the size of the trial we have been unable to measure the
water savings but can assume from other work that there will be a 40 - 50%
saving. The plants grown on the matting have developed well with slightly
improved root growth in comparison to the traditional sand beds that we use,
there was also an outbreak of powdery mildew which did not seem to effect
the plants on the new bed.

Long term it would appear that the capillary mat creates a drier environment
within the canopy and the evaposensor once installed removes the need for
human' guestimation' and also will correct itself for weather conditions as
required. Long term this is a system that we will roll out on a larger scale with
the next trial being on a full glasshouse. Long term we believe that this sort of
sensing equipment will give us a significant reduction in consumption making
our water go further, improved crop quality and hopefully the drier
environment will reduce disease risk which is vital with long term pesticide
availability.



6 Case Studies

6.1 Allensmore Nurseries
Outside area on site | visited was all capillary beds that had been built in 2 phases,
both using a simple easy to maintain system using capillary mat (florimat 2).

Figure 1 - Older bed layout

Older style

Layer of plastic, capillary mat,
woven geotextile (mypex type)

Double beds 25.6m across in
total which are in stages with a
roadway in between.

Each bed slopes towards a
central drain point and water is
applied to the top of the slope
via a perforated pipe which

produces a wave of water

passing down the matting, the
height difference from the edge of the bed to the drain point is 30cm. These beds
are used for pots of up to 7.5 litre effectively



The end of the beds drain
into a channel that can hold
860 tonnes of water with an
overflow at one end into a
soak away into the local

gravel soils.

Figure 3 - gravel ditch Figure 4 - oxygenation Figure 6 - air inlet

Water then runs through a ditch with a gravel base which acts as a biological filter

the water is passed into the top off the ditch and then drawn out through a pipe on

the gravel, if the water greens at the top then calcified sea weed is added which
removes this.

The water then passes into a storage
reservoir and is oxygenated on the way in,
they had a significant issue with greening of
the water in the past, to treat this initially
barley straw was added - this however
made the problem worse. At this point a
pump was fitted with a venturi and 2 pipes

circulating oxygenated water into the base

of the reservoir - within a matter of days the
barley straw was digested and the water cleared - no problems have been
encountered since.



6.2 Barcham Trees
Warren Chatfield

Barcham is a large container tree grower producing large specimen trees primarily
using air pots.

They were 100% dependant on mains and started to become concerned about costs
and security of water long term .

In 1994 they started to consult with their local water board about building a reservoir
and at this point their water rate was increased by 70%! To over £1.05 / m3 this
would have increased their water bill to in excess of £100,000.

The nursery had an area of 11 acres which had been designated for water storage
To avoid civil engineering planning 2 reservoirs were constructed of 36,000m3

These were clay lined using a pocket of clay that was found on the site and
significantly reduced the cost

The reservoirs are filled from the neighbouring ‘crooked dyke’ and they have a
license to abstract water from October till the end of April — the water is taken from
the dyke using a centrifugal pump to remove sediment and the water is oxygenated
to de ionise it

The water is checked annually once the reservoir is filled in May for pathogens
(Pythium & Phytophthora) and the water will be chlorinated (1ppm) the correct dose
for the pathogen levels found — this has always proven to be successful in removing
all spores

Water is drawn from the reservoir as required and passed through a fast sand filter
and then into the nursery irrigation system

This water project has made the nursery free from mains usage and though there is
a facility in place to use mains water in the event of an issue — this has not yet
occurred

In the first year they felt that leaf colour was improved, but this was based on
observation rather than scientific fact

The project had a 3 year payback period and received rural enterprise grant funding
of 30% for the first of the 2 reservoirs



6.3 Bill Godfrey
telephone interview 21° Sept 2009-12-14

Bill uses a ‘Bucket Evaporimeter’. This was something he installed in about 2000
and he has now been using for 8 or 9 years.

There was an HDC project in the mid 80s into this subject and Bill saw this and
decided to try it (thinks it is HNS 35,36 or 37) The system in itself is very simple and
is measuring plant water loss at its most basic. A bucket is filled with water and
placed upon a set of scales, each day the bucket is weighed and from this water loss
can be calculated, if it rains the bucket is topped up and so an accurate assessment
can then be made as to how much irrigation should be applied that day.

The initial set up was £5.00 and it reduced the nurseries water bill immediately by
50% and meant that water application was being looked at on a daily basis and a
technical basis for the amount applied was used.

This was not the whole story however as in order to know how much water was
being applied Bill changed all the nozzles on the nursery across to one type
(rotoframe on a 5m matrix) that meant that there was a uniform application to all
plants that could then be calibrated to get even and measured distribution.

This is water measuring at its simplest and cheapest but demonstrates the gain that
can be made from focus, understanding and measurement of application levels.

He is considering moving to an evaposensor in the future.



6.4 Bonningdale Nurseries
Penny Fryer

Bonningdale have recently installed an area using florimat 2 as a source of capillary
irrigation. The site is on a gentle slope so to overcome this, the matting is laid only
on the used bed area where the plants are grown and the pathways are left without.
The florimat 2 has a strong enough hold on the water that none is seen to pass out
of the matting.

The beds have been constructed using a thick layer of plastic, a layer of florimat 2
and covered with woven geotextile (similar to mypex). Irrigation water is applied via
seem hoses and the overhead pin jets have been kept to provide overhead irrigation
to flush any accumulated slats back through the compost.

Plants such as Hebe which are very water sensitive were being grown on the beds
and the foliage looked healthy.

Since installing the new area no issues have been noticed other than getting
accustomed to using significantly less water on the plants — to start with the same
amount of water was applied as previously and this over wetted the plants, a balance
has now been found.

All water on the site is from a borehole with a very high alkalinity, it was felt that in
time this may block up the matting and mixing with collected rainwater would offer
long term benefits.



6.5 Hillier Nurseries
Dave Hooker

Hillier nurseries embarked on a water recycling and rainwater harvesting project in
1994, there were 3 main reasons for looking at this

Security of supply

Nursery was supplied by a 4 inch main which was inadequate for peak demand and
left reduced pressure and water shortfall in periods of peak demand

Cost
The nursery carried an annual water bill of between £70-80k
Environmental

The nursery borders a tributary of the river Test into which run off went and there
was concern that this may include some fertiliser leachate

Ideas developed

The nursery had a Summer surface abstraction license from the local river, however
this would not be adequate and had not been fully utilised

John Adlam was consulted and suggested the cleaning and water movement
systems

Space for a reservoir was limited, by using a civil engineer who specialised in such
projects he was able to come up with the suggestion and plans for a dam which
would be able to produce a 3,5 million gallon storage capacity

John Adlam then drew up water usage models for the nursery , these linked with
local rainfall information demonstrated that this would be sufficient in most average
years.

Figures
Maximum nursery use is 300,000gallons / day

100,000 gallons per day of nursery run off is
then collected

100,000 gallons per day of abstraction can be
taken using the surface water license



If no further water is collected then the reservoir has a storage capacity at peak use
of one month's water

If this exceeded then mains water is used temporarily to maintain supply (reservoir is
never allowed to drop to totally empty so that there is an emergency store
maintained in case of mains problems)

Annual water bill was £70 — 80k
Whole water project cost £120k
The System

This has now been running for 16 years without any issues and the
parts are all still working — there has been no major breakdowns etc

All water that falls onto the nursery site is routed into open block
built channels which work with the natural gradient of the site to
feed back to the reservoir which is at nearly the lowest point of the
site

Built into the system is a trash
separator and silt trap to prevent
debris from reaching the main

storage reservoir

Reservoir with 3.5 million gallon $
storage capacity lined with low density polythene
(when this was dug a spring was found underneath
the reservoir site and had to be piped out of the way
S0 as not to effect the liner) The reservoir has an
! $ % overflow that runs into the stream via a small holding
pool — there is a logic device fitted to the system so that when the overflow is running
the pump will not fill the reservoir from the abstraction water which would just cycle
water round.

Water is drawn from the reservoir through a self cleaning centrifugal pump which
separates out debris (Lakos- plum creek self cleaning pump intake screen)

Through a sand separator (Lakos sand separator)
To prevent disease the water is chlorinated at Sppm

The water then passes through 3 in line high pressure
sand filters (Lakos) which filter to 100 microns (these

back wash on either time or pressure drop and are set
so that no more than 1 of the 3 is ever backwashing at



the same time — at present the back washings are fed back into the reservoir)

Pumping to the nursery is carried out using 2 pumps one variable speed and one
fixed speed to deliver a wide range of different pressures and keep the system
pressurised over the large site even when water demand is very low

There are various sensor and failsafe mechanisms built in so that in the event of the
cleaning system breaking down it will automatically switch to mains
supply without any break in supply

To make it easy to spot any breakdown there are 2 flashing lights
mounted on the roof of the filtration house to highlight any
breakdowns

The water is regularly tested and no pathogens have been found in

the water post cleaning and also the chlorine appears to break down

on its way through the sand filters and no build up has been seen on & $
the nursery or in the recycled water. The water has also been

tested for EC build and herbicides and no build up of anything has been detected in
the water.

When asked if he saw any improvements to the crops when the system was first
installed Dave replied that it was hard to gauge, there had been reduced lime
deposits on foliage due to softer water — other than that little difference had been
noted.

All water flows are monitored and measured spreadsheets are kept and between 40
and 60% of the water applied annually is recycled.

To go alongside the water cleaning project other changes / evolutions have had to
be made to the nursery to enable the water to be properly used and channelled.

Nursery beds have been re-laid
to have a plastic lining with
central collection to channel all
run off. These are plastic laid
direct onto levelled soil with
geotextile covering. Sprinklers
are placed round the edges to
give better distribution and avoid
dry edges

Most old sand beds converted to
overhead as runoff ceased to be

$ % # ( an issue



Bed layout changed to be more effective this gave a 33% growing space gain in the
area

Other water saving initiatives

Using evaposensors in the glasshouses (following on from link project) these are
working well and showing 30%+ reduction of water application

Have tried using water probes outside to control the water and these have given a
50% reduction in water application



6.6 John Richards Nursery — Malvern
John Richards

John is on a site which has always been short of space and with limited water
availability, initially water was available from a single small mains pipe and after a
second pipe was installed this capacity was soon used up. This has meant that the
nursery has always had to be innovative in its approach to irrigation and water
consumption.

In 1985 a closed system was installed to catch all run off and recycle it, this
recaptured 1/3 of the water applied and this water was being re used within an hour.
The water was cleaned by means of a fast sand filter, then chlorination and acid
dosing to amend the Ph levels. This system was designed to fit with the concept of
sterility which was one of Johns overarching aims of the nursery, in time the chloride
and sodium from the chlorination started to build up and though these are used by
plants in small amounts there was a concern that levels could become damaging.

5 years ago a new system was put in place with a 330 gallon lagoon at the bottom of
the nursery to catch all run off from the site (except lorry and car park areas) which is
then fed through a reed bed to remove chemical impurities and oils into a 5 million
gallon reservoir. From here water is pumped through a fast sand filter then a mesh
filter and finally a bag filter before it is fed through an Iris bed with a capacity of
13m3/hour the water is then stored in a clean water tank inside a barn and kept
oxygenated.

This new system is producing biologically active water which is clean, free from
pathogens and has shown itself to be well suited to the crops on the nursery where
an improvement in quality has been seen. Initially it was planned to install a slow
sand filter but having set up a trial with Tim Pettit it was found that this blocked in a
matter of hours due to the amount of suspended clay particles in the water.

The system has been tested and the Iris bed has been shown to reduce levels of
filamentous fungi and bacteria levels as well as reducing the bicarbonate levels and
Ph in the water — the water samples before and after the reed bed are showing
similar results to those that would be expected from a fully operational sand filter.

Aeration of the water and maintaining it as an aerobic living water is key to the
process and at every possible point in the system air is incorporated. The size of the
main reservoir was also felt to be a key part of the water cleaning process as there
will be populations that will predate the resting spores and also the time spent in the
water will be long enough to kill the motile zoospores of pathogens.



Components of the system
Lagoon

This is kept quite empty to ensure it has enough capacity to cope
with catching all the water in the event of extreme rainfall — all of
the site except for the car park / lorry area drains into this and in
the event of a pollution incident this could be contained and dealt
with from the lagoon — the water is kept aerated by a constant
fountain.

Reed Bed construction & $

The reed bed is a large butyl lined pond on a slight slope with

Phragmites australis planted on intermittent gravel banks with patches of clear water
between, the plants are starting to spread into the clear water and by having gaps
between the gravel it is less likely to block with sediment and reduce flow. This will
remove industrial pollutants such as pesticides

and oils.

Figure 2 john with the reed bed $ %

Reservoir construction

The reservoir holds 5.5million gallons which is
very close to a year's supply of water for the
nursery and is puddled with clay that was
collected from digging the reservoir, the water
spends a significant amount of time in this
reservoir and during this period biological

cleaning takes place, it is therefore important ( ( ()
that the levels of this don’t fall too much to
ensure the water stays ‘enlivened’ and well oxygenated.

Iris bed construction



A 10m x 10 m area with a butyl lining designed in such a way as to force the water
down an obligatory path through a sequence of tiered beds, the Iris were sown into
compost set on floating polystyrene trays, so that the roots form a curtain in the
water, the cannels were approx 2 foot wide at the top, 2 ft deep and 1 ft wide at the
bottom.

Mechanical Filtration

A three stage system is used to ensure that no particles of debris are reaching the
iris bed, in future there is a plan to move the finest of these filters from before to after
the Iris Bed.

Clean water storage

Once clean the water passes into a 45,000 gallon clean water storage tank in a barn,
this is kept well oxygenated to ensure that the biological activity of the water is
maintained before it is applied to the crops.

Diagram showing the flow of water on the nursery.




6.7 Lansens Nursery
Spalding (October 2009)

Recent Nursery set up by a Dutch grower in the late 90’s, initially to grow perennial
plants but now with an increasing range of shrubs. Supplies 50% amenity market
50% supermarkets.

Nursery comprises 12 acre outside and 5000m2 Venlo glass. Entire nursery is ebb
and flood floors, built in 2 phases with the first and second using similar technology
but with tweaks to the design. A complex handling system makes plant movement to
any area easy and reduces labour — using trolleys for transport staff often walked 10
miles a day! Labour has been reduced significantly.

Fig 1 — nursery showing transport system and ebb and flood beds

Bed design

The first phase of beds are in units of 250m2 with the ground levelled and the stones
removed, the soil was then ‘envelope levelled to slope each side at exactly 2%
towards 4 central feed and drain points, this was then lined with a medium weight
butyl liner and covered in mypex. The edges are built up using a special 10cm x
10cm polystyrene block system to give the depth to flood and these are pinned in
place with scaffold poles.



Fig2 Polystyrene bed edges Fig 3 scaffold support on edges

The second phase was 350m2 beds with a central drain with a metal grid covering.

Fig 4 older layout showing drain / fill point Fig 5 new bed system with central
channel

It was explained that though it is much harder to seal the 4 inlets of the first phase
they are much less prone to leakage

One problem that was expected was in high wind the liner may be peeled away by
the wind and this could carry away a number of beds, to overcome this the weather
station links to the computer and at a certain wind speed to beds on the outside
facing the oncoming wind will flood to hold them down.

To avoid freezing all water pipes are 80cm deep and by using compressed air
instead of conventional solenoids the valves are kept free of water and are actively
drained by the constant pressure of air and so don't need draining down in winter
(based on the system used by large buildings to run their fire sprinkler systems)



Fig6 air controlled inlet outlet valves
System uses 85% less water than overhead sprinklers.

The beds have been built at a cost of £15 / m2 and the butyl liner is guaranteed for
15 years, though should last longer and the mypex is being replaced after 10 years.

Water movements
Water is moved around using a high volume low pressure pump.

The system is operated using a range of tanks. 2 working tanks each containing
15000 litres are used (small enough that in the event of a problem they can be
wasted and refilled), each with a different nutrient solution in for liquid feeding so 2
different liquid feed regimes can be applied to any of the 107 bed areas. A Brinkman
computer monitors and tests all water being applied and it is checked for EC and
pH4 times in the process of application and if any one of these goes wrong or if the
levels go too far astray the system will stop and automatically inform someone.

Fig 7 ‘working water tanks’ Fig 8 dosing equipment

The longest stretch for water to travel on the nursery is 25 minutes and beds are
irrigated in sections of 5 so that as the water drains from the first bed it is filling the
fifth, it takes 6 minutes to fill a bed to 6cm.



Once used the water passes in to a 50cm diameter drain pipe (large enough to cope
with the largest natural rain event) into a sump and then passes through a sieve filter
(fine enough to remove all weed seeds) and is then fed by the computer back to the
appropriate feed tank or if it is rain into the holding area made up of 3 metal tanks
with a 2 million litre capacity.

Fig9 Sieve Filter Fig 10 Nutrient Tanks

Rainwater harvesting

The whole site will catch rain water which is fed into 3 large metal tanks built 1/3
below ground which can hold 2 million litres of water, at times these are full and
excess runs to ditches.

Fig 11 2 million litre clean water storage Fig 12 Nursery View

There is no anti fungal spore treatment and Phytophthora and pythium have not
been a problem to date.

Conclusion

The system is a simple and low cost to run once established and delivery accurate
water and nutrient application to a wide range of crops — the nursery is versatile and



could be used to grow a wide range of pot sizes or container plants which does not
restrict future change. To get to this ‘simple point’ much thought and innovation has
gone into problem solving: pipes buried deep enough not to freeze, air controlled
valves that don’t need draining down, water returned to appropriate tank or water
harvesting with the whole site acting as the rainwater harvesting system.

What it did deliver was a very effective system and enabled the nursery to run
without owning a single hosepipe!



6.8 Watec 2009 notes
Summary

This conference was focussed on the main worldwide water, the projects underway
to alleviate these problems and how climate change and populations would effect us
in the long and short term future.

Booky Owen

Opened the conference with a view on where the worlds environmental issues lie
with water consumption in focus, looking at how and where population changes will
occur and what the likely ramifications of this will be as well as opportunities.

What we need is innovation in water production and use if we are not to run out.

Production of bio fuels which seemed like a good green alternative for the
environment has proven to be a very water hungry project as the fast growth
of these plants has shown to be using too much water in dry areas and the
payback doesn’t warrant the environmental cost
In many regions the effect of the recession has been to take focus and money
away from environmental issues
To avoid global financial collapse we need to (all environmentally positive)
0 Making efficient use of resources
0 Look at long term trends — rising population and global warming
o Live in harmony with the environment (protect and use valuable
resources wisely)
o ‘the goal of life should be to live in harmony as part of nature’
International Water Association (IWA)
o Extremes of population growth in limited and specific areas (already
water depleted)
Developed countries stable or declining, developing countries in
growth)
Population growth slows as income rises, more income
increases consumption
As population rises, food consumption rises and therefore
irrigation water use is increased
0 80% of international water stress is caused by population growth and
NOT climate change
Long term water quality issues are likely to become as important as water
availability as increased pollution is inevitable and pollution chemicals are
likely to become more complex e.g. new fertilisers
Climate change scenarios on rivers
0 Winter peaks and summer lows are likely to become more pronounced
o In summer greater concentration through reduced flows will cause
lower water quality



Thomas Malthus (1766-1834) foresaw many of the issues that we are now
seeing with population growth writing that "The power of population is infinitely
greater than the power in the earth to produce subsistence for man".
Population models and resources are now showing that this may be true, the
guestion is whether or not population growth can be slowed in time to prevent
environmental damage to the point that populations crash.

We now need to look at non traditional water sources to overcome shortages
Re use

Improved efficiency — doing more with less, making it go further

De salination

Use and capture of storm waters

Cascading use of water (drinking, washing, flushing, irrigation then to
waste)

O O O O O

Nicholas Parker
‘Water footprint’ will need to become as important or more so than carbon footprint

Climate change is a symptom of the problem, we need to seek to amend the
cause
By looking at population growth patterns and lifestyle divisions
40% of most business cost globally is purchasing natural resources!
As prices rise profitability falls — for us all!
50% of water globally is wasted
There is now vast investment in Cleantec around the world and water forms
the basis of this in many areas e.g. cleantec 3.0
Cleantec is now the largest venture capital sector in the States over the last 7
years 67% of the global cleantec spend
There is now a cleantec 100 similar to the ftse 100 on the environmental
businesses

o Clean smart and decentralised

o Innovation and infrastructure
Interesting to see on a larger scale where the key drivers for banning
insecticides come from
‘Clean and Green’ G20 funding and distribution for cleantec and water
Water is a key sector for stimulus funding

‘Don’t carbon trade — innovate’ — Don’t drive while you are looking in the mirror
Ori Yogew — Whitewater

“Water is too valuable to be just used once”



In Israel there is now a sliding scale for water use and as your consumption gets
higher the tariff increases so that you are penalised for excessive use and this
provides a financial driver to seek a reduction —this operates commercially and
domestically

Israel’s target is to use 90% of all their water, they currently use 75% and this
makes them number one in the world, no2 is Spain at 20%!

The government split the national water system from 9 water companies down
to 40 decentralised businesses to drive innovation.

Reference was made to the IPPC water paper (www.ipcc.ch/pdf/technical-
papers/climate-change-water-en.pdf) highlighting 2 key points

We should expect and learn to use more extreme precipitation

Water is too valuable a resource to just be used once

John D Cherry

Water technology industry — only 1% of all the water on earth is sweet (free

from salt)

There is more water stored in reservoirs in the northern hemisphere than

there is in all the rivers of the world

We will see water stress in many parts of the world within 10 years
o This will have a knock on effect on food security

Environmental Challenges

Incorporate green steps into a long term strategy

Avoid ‘green wash’

Require businesses to use their power in corporate / social responsibility to

make change

Businesses and ngo’s working together with the government

Government NGO Business
Policies Mobilisation Expertise
Leadership Social penetration Resources
Resources Clear and sole agenda | Technology
Incentives flexibility Consumer input
Market demand

Where pollution can move across boundaries then the management of these
issues needs to be broader e.g.. Water & air
NGO needs to push to achieve this in ways that can't be achieved by the

government




Economic success makes it easier to be green and focus on sustainability
issues
Private sector is more sustainable than NGO's, they have the expertise and a
clearer focus to succeed
There is a suspicion of motives between business and NGO’s

0 There needs to be a shared vision on water resources

CEO Coca Cola company

Feels that the company has a local role to play in managing water — play a
role but not a responsibility for!

Role to play in communities

Role in watershed protection

Shortage of water is not only caused by physical scarcity, sometimes result of
lack of equipment

Impact of population growth will be far more significant on water resources long term
than global warming

60% of the worlds growth from 2008 to 2100 will be in sub Saharan Africa (32%)
South Asia (30%) and these areas will account for 50% of the world population by
2100. Many of these areas are already suffering severe water issues

Naan Dan Jain

Farmers need knowledge to enable them to reduce water use
See irrigation as a total system — includes unknown and unforeseen results
every year
“Water is the champagne of Nature”
We need to asses all sources of water and adapt to the most suitable in any
region

o Waste

o Grey

o Surface

o Aquifer
if we increase use we increase depletion of this natural resource
Improve production processes to reduce the usage in agriculture and Industry
Innovate to find new sources
Block tariff is a good idea, the more you use the more you pay — financial
incentive to be better
Variable seasonal tariffs to penalise use in the periods of lowest availability



Need to start to measure agricultural output by yield / m3 of water — when analysed
this is still increasing

IBM technical solutions

Misc

The climate in western Europe is changing twice as fast as the rest of the
world!

The Netherlands now has a clean water shortage — this has been brought
about by years of developing one of the most effective drainage systems in
the world which removes all rainwater so fast that it isn’t caught or used!
Fit within the EU water framework directive

Great Rivers Partnership — water for tomorrow (www.nature.orq) is an
example of a project where IBM have been able to create complex modelling
systems and controls to help protect rivers, predicting and controlling the
effects of high rainfall events, low flows and how structures on the water
course effect the potential life of the river.

City Heat Stress in Summer from concrete heating will have a significant
impact on water as town continue to grow

Re use of water and desalination are the 2 new major sources of water that
we now have (desalination is very energy hungry and not without its own
issues) Quantity of both of these is easy it's more a question of how to
manage quality

Desalinated water has no magnesium and damages plants, therefore if
agriculture becomes the second use of this water it will be more suitable
Global Water intelligence shows water potentials

There are now projects injecting recycled water back into the aquifers with
some very promising and interesting results

One of the biggest dangers faced by water industries is from legacy
regulations which have not changed to stay abreast of modern practices and
needs

In some countries water use by agriculture accounts for 70 — 80% of the whole



7 Register of relevant Legislation

Legislation

Regulator

Anti-Pollution Works Regulations 1999 (S| 1006)

Environment Agency

Environmental Civil Sanctions Order (England) 2010

Environment Agency

Natural England

Groundwater Regulations 1998 (sl 2746)

Environment Agency

Groundwater Regulations (England and Wales) Regulations
2009

Environment Agency

Environmental Damage (Prevention and Remediation)
Regulations 2009

Environment Agency

Control of Pollution (Oil storage)(England) Regulations 2001

Environment Agency,
Local Authority

The Water Act 2003

Environment Agency

Water Supply (Water Fittings) Regulations 1999 (Sl 1148)
(as amended)

Environment Agency




Water Industry Act 1991 (Section 118)

Environment Agency

Water Resources Act 1991

Sewerage Undertakers

Water Resources Act 1991 (Amendment)(England and
Wales) Regulations 2009

Environment Agency

Water Resources (Environmental Impact
Assessment)(England and Wales) Regulations 2003

Environment Agency
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Interesting products available

Copper dosing from Hortisystems / aqua hort. Copper is well known to kill the
spores of many key pathogens, this system uses electrolysis to dose the
water with copper molecules, it can be applied directly to irrigation water
through an in line system which measures water flow and varies amp age to
give the required dose of copper (needs water to have an EC of 1000 or more
to work) or a large floating rig can be used in a reservoir (floating system is
not ec dependant) www.aqua-hort.dk

Hortimax. Oloid, a clever system to add oxygen to a reservoir
www.hortimax.co.uk

Arie Jan Broere. Builds a lot of innovative Dutch nurseries / irrigation / water
systems. Has developed a sensor to detect stomatal opening to time
fungicide application to penetrate the leaf www.broereberegening.nl

Mastop. Water company in the Netherlands who build lava beds and have a
complex in compost water measurement system looking at water content EC
and ph

Acqua Universo. Company that are making water vital! They use a process
to re align all the minerals in water which returns it to a state which is much
closer to natural spring water and is better for growing plants and for human
drinking. The alignment of the minerals and its natural vibration! is effected by
water use cleaning etc and as most water has been used first in another way
http://www.vitallygrown.com/

Wetsus. Dutch company running up to 60 water based PhD's offering
business start up for those with successful concepts, amongst other places
they are linked to Wageningen and do some relevant research.
http://www.wetsus.nl/

Leafsen. Sensor to measure the thickness of the leaf and therefore detect the
turgidity of the cells once calibrated can then be used to run an automated
irrigation systemhttp://www.leafsen.com/

Florimat. advanced capillary mat system with good water movement
http://www.fpl-irrigation.com

Skye Instruments. manufacturers of the evaposensor for water management
http://www.skyeinstruments.com

ETS controls. manufacturers of the control units to link an evaposensor to
irrigation controls and also make their own evaposensor. www.ets-
controls.co.uk

http://www.netafim.com/

Toxsorb - activated carbon for use in filters to treat inorganic pollutants whilst
preserving its absorbtion of organic pollutants. www.triple-t-waterfund.com




PTH water improver - designed as an inline water cleaner to remove
limescale in domestic situations but may have a potential in fogging and prop
units to prevent scale and rust. www.hop-pth.co.il

Planet Horizons Aqua 4D - removes bio film from pipes with claims that water
quality is improved and fertilisers become more effective, therefore quantities
can be reduced and pipes are kept cleaner with more effective flow.
http://www.planethorizons.com/en/home.html

Microdrop - uses a filtering and aeration system to produce mobile units that
cleans water to eu drinking water standards - a mobile unit can be produced
to do between 2 and hundreds of cubic metres a day. http://www.MicroDrop-
Aqua.com




9 Useful contacts / information sources

HDC Factsheets - these collate all the information and provide a good guide
and starting point based on industry research
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HTA National Business Improvement Scheme (NBIS) water data - Will
George

John Adlam - Dove associates - www.dovebugs.co.uk

Francis Richardson - Flowering Plants Limited - www.fpl-irrigation.com

Chris Burgess - Consultant

Richard Harrison Murray - consultant

Dave Hutchinson - consultant

Kris Parsons - Unik Irrigation, suppliers and fitters - www.unik-irrigation.co.uk
Mark Burt - Evenproducts, parts supply and design- www.evenproducts.com
Simon - Powerflow systems



