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Farming on Muck Soils
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Industry Stats

e /7,000 acres of muck soil in
Holland Marsh

— Additional 3,000 acres in

surrounding marshes

* Simcoe County + York Region
yearly averages (2009-2014)
— Harvested acreage: 3,998 ac

— Carrot Production:

201,052,067 Ibs
— Farm gate value: $17,260, 333

Source: OMAFRA Horticultural Crops Statistics
(www.omafra.gov.on.ca/english /stats /hort /ctycarrot.htm)



Generalized Washing Process

Dry soil Batch tank i Peeling Final
Polisher .

removal (1" wash) , & cutting wash
Arrival = QOOO000 => ->{ - —)/—) Siw St =% Packaging
Contributions . Soil .

Soil . Nutrients

to washwater: Nutrients
Factors
Start point: Here s, Here

Amount and / / / Water can be
placement of reused one or

water used: L S W two steps back



Generalized Treatment Process

Chunk Large solid Small solid Nutrient i
Dosing
removal removal removal removal
Wash
Target Tops, root Sail Sail Nutrients DO, pH,
pieces aggregates particles etc.
Example Parabolic  Settling tanks  Flocculation Biofilters Aeration
Technol- filter Filter bags Ultra-
ogies screen/ Geotubes filtration
Hydrosieve Drum filters Reverse
Chopper Hydrocyclone osmosis
pumps Anaerobic

digester



Generalized Recycle Process

Chunk Large solid Small solid Nutrient Dosing &
removal removal removal removal Disinfection
Wash
Target Tops, root Sail Sail Nutrients DO, pH,
pieces aggregates particles etc.
Example Parabolic  Settling tanks  Flocculation Biofilters Aeration
Technol- filter Filter bags Ultra- Ozone
ogies screen/ Geotubes filtration Chlorine
Hydrosieve Drum filters Reverse uv
Chopper Hydrocyclone osmosis
pumps Anaerobic

digester



Technology Testing

Parabolic Filter Screen  Chunk
Hydrosieve removal
Settling Ponds

Coagulation /Flocculation

Large
Drum Filter solid
Hydrocyclone removal

Filter bags
Bishops Water Technologies Geotube®
Coagulant & Flocculants Fine solid removal

Newterra ultrafiltration system
Nutrient

Voltea Capacitive Deionization
removal

Biofiltration

Aeration Dosing
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Parabolic Filter Screen & Hydrosieve

Goal: remove large solids

prior to washwater
entering treatment system




Drum Filter

K =

Motor ==,
o




Geotube®

Partnered with Bishop Water Technologies
Goal: decrease coarse & fine suspended solids




Ultrafiltration + Deionization

Goal: decrease fine
suspended solids,
dissolved solids, and
ion concentration
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Lava rock

Woodchips
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Theoretical Treatment Plan

* Using experimental and sampling results, theoretical
plans can be produced

* Following example based on 190,000 L daily flow and
260 days/year of operation

Phosphorus | Phosphorus| Nitrogen | Nitrogen Solid
removal removal

UF 48.5 0 240.3 w 9,558
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WATER QUALITY PARAMETERS
FOR VEGETABLE WASHWATERS

Enc Rozema

Introduction

These wre many dfierert measures
used 1o idersty e quaity of & wator sampie
The lollowing parameters are key ones used 10
desoribe the gualky of wastewaler generaied
on fas thad wash vegetabies. Thay vrohude
medsures of waler chirly, ooinenis, Organe
materal, pathogens, and dissolved cuygoen

Total Suspended Solids (TSS), Total

Fi
Dissolved Solids (TDS), and Turhidity i
Total Suspended Schds (T5S), Total 10
Digsolved Soliks (TDS), and Turtsdity are al
measures of water danty. TSS is a measure of sul
the concentrabion of sobds (ML) weth parichke e
size graaler than 1412 micons, Partides ma
smaber than that are cormidered dissolved tor
s0bd6 and are quantified as TDS o mgl A
Tuidly messurement s another way 10 NE
guantity the sold kbad of water and s
measured in nepholometnc  turbidity  unils ni
(NTU), examples of solutions wih  dilfecent of
turtrdity moasires are shown n Figure | org
Vegetable washwasers ofien contan am
gh TSS and have hgh lwroikty The main 201
compaonaent of e scid load is the sal that Is mne
washed from the vagelables. Suspendod solds To
dre consdersd problemstc In wasiewaier me
because they roduce walor danty, chlog am
plumbing and ivgation Bnes, wiedlare win o
diginlechon technologes, and add sedimant o an
aguatic systems (CCME 2006, MOECC 2008) lov
The s0Bds can W80 coman ofher unwanned \ow
L e
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DRUM FILTERS
Bridge! Visser

Introduction

A drum 1o uses & olanng screenad
Ovum 1o Shiar solids oul of washwalern |1 s best
suted o removing cowse salds carly In a
raamant system. Drum IiRers peoduce two
dillorert streams, the clarfied waler thal can
be further reated i necessary 1o be discharged
or mused! and the wasts steam o
contardraled sobds

Description

Drum flers can be watalled a8 &
granty-led system or fed wth a pump. The
pathy theough the system begins whan wiler
enters the inksd and Bows hrough the screen
(Figwre 1 and 2); diflerent scroon s2es can be
used depending an ™a size of solds In he
water, The treated water which exits through
an outle! may Do weated further lor ether
gischarge of reusod for A pamary wash. As
streen becomes dogged with e sobds, the
water lovel nses within o drum. Az a specilied
lovel & motor rotales the dum 80 that the

clogped porson is aver a colection tray. A
spay bar cutsice the drum sprays mecyclad
water, collocted from under ihe drum, through
the screen and removes the solas wiich fall
into ™e colacton tray (Figure 3). The waske
flows Inlo & collection basin wough the waste
ocutiel. Ths sysiem creates a concentrased
wasle atream which can Do lurther lraated or
tisposed. There is a water fracbon in addition
to tho solda in the wasie as Il is used o
remove the solds from the scréen The
percentage of sofds In the wasie syeam is
dependont on e initisl concenration

The spray oycle @ opevaled by &
programmable logc cootrober (PLC) st will
102330 the drum e watar ance the kevel Sensor
has bean Uigped. This s uselul for incorsised
flows 2z 1t opomales on an as-neoded basis
Changng ™o duration of the spraying wil
impact (he waber 10 s0bds rabo in the waste

stream

Thore @ sevoral faclors 10 consdar
when selcting and siang o drum Sher, The
saooen sze s dependent on the size and

/



Challenges Moving Forward

Technology costs

Whole plant processing
assessment leading to
optimized treatment
costs

Activity based costing to
compare technologies

On-site technical
capacity




Questions?

This project was undertaken with the financial support of:
Ce projet a été réalisé avec 'appui financier de:

I * . Environment Environnement
! Canada Canada




