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OVIVO Minlr NEWEA Reuse - 2015

Innovative Process Intensified MBR Design

" Traditional MBR

= Reuse with MBR

= High Rate MBR System

" Technology Overview
= Pjlot Testing

= (Case Studies

1 ovivowater.com/mbr Rahul Thukral, PE, PMP
Copyright® 2013 GLV Inc. All rights reserved.



ovivo miyr

A Membrane Biological Reactor,
or MBR, is an activated sludge
process using membranes in

M B R iS 1811 place of sedimentation. , ,

108 30

Space Efficient Cost Effective  Best Available Simple Reliable
Treatment




OVIVO Minlr Traditional MBR at a Glance

AEROBIC TREATMENT/

NUTRIENTREMOVAL
HEADWORKS WASTEWATER REUSE

DUET
= 3+ Stages - I

I
= MLSS: 8,000 - 12,000 @_%— !I 'm-ﬁm’_

l ANOXIC ZON| FINE MBR ZONE
mg/l | cueeLe

- FBD B

SCREENING

= 10 mg O/l = u _w_ ii

[ 4Q —_ 6Q Recycle ANOXICZONE  AEROBICDIG.  MBTZONE _§I=§

CLASS B SOLIDS/
NUTRIENTREMOVAL

WASTEWATER
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OVIVO Minlr Reuse with MBR

Permeate Quality

Parameters Typical Achievable
Val Val
= Golf Courses e e
BODs = <2.0mg/l Non-Detect
TSS = <2.0mg/l Non-Detect
|
Land Scape Ammonia (NH,) < 1.0 mg/l Non-Detect
. i Total Nitrogen (TN) = < 10.0 mg/l /< 3.0 mg/I \
- Toilet FIUShmg Phosphorus (TP) < 1.0 mg/l &03 mg/y
Aaricult Turbidity ===  <(0.10NTU <0.05NTU
. gricuiture Fecal Coliform = < 2.2 CFU/100m! Non-Detect
SDI <3 <2

= Potable Reuse
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OVIVO Mnlr e with MBR
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OVIVO MiaJr micro[ABLOX

= Single Stage

= MLSS: 20,000 -
30,000 mg/l

= NoFBD
= 200+ mg O/l

= Similar Effluent

6 ovivowater.com/mbr
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OVIVO Miar micro[ABLOX

RTO

Permeate
= 5,000 -125,000 Pumps
GPD
Blowers
= SNDN

= Supplemental
02 System

Transfer
Pumps

= OV400 Unit

IR Pumps
Conc. 02
uv

= Adaptable

7 ovivo.co
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OVIVO Mialr

Gradients within Sludge Flocs

Aerobic Zone Anoxic Zone
(nitrification) (denitrification)

=  Simultaneous _— 7
Nitrification and \

Denitrification

= Ideal DO Range
0-8 - 1 mgll Oxygen Control

INncreasing oxygen concentration
Decreasing organic load

Decreasing oxygen concentration
INncreasing organic load

8 ovivowater.com/mbr
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OVIVO Mialr Supplemental 02 System

Saturation
Device

K74

IR Pump ’ e
) I ———

g ovivowater.com/mbr PCI DOCS80 Speece Cone IR Pumps

Copyright® 2013 GLV Inc. All rights reserved.



OVIVO Minlr ldeal Membrane Unit -

= |atest

= Ultrafiltration

= Flat Sheet S
> §
= BulletProof™ Z
< 4 yemovoole cassettes
= Title 22
3
7
2= i -~ .
Mg = .
X " .
3
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OVIVO Minlr Demonstration Unit

= Wilbarger, TX

= Testing in 2012

= Flow < 20,000 GPD
= Scalping Facility

= Old Membrane
Type

11 ovivowater.com/mbr
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Demonstration Unit

OVIVO Mialr

Testing Objectives
Proof of Overall Concept
Verify Membrane Performance

Verify DO Control
Validate nutrient limits

12 ovivowater.com/mbr
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OVIVO Minlr Demonstration Unit

MLSS

40,000

35,000

30,000 K
25,000 %{J M M
20,000 |

15,000

Testing Results

Jol

mg/l

10,000

5,000

0 T T T T T
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13 ovivowater.com/mbr

Copyright® 2013 GLV Inc. All rights reserved.



OVIVO Minlr Demonstration Unit

400

350 A
Testing Results 300
250 /
gm. 200

A
v/ N |/ A
100 ‘/ v \N \VI

50

mg /I

0
4/16/2012 5/16/2012 6/16/2012 7/16/2012 8/16/2012 9/16/2012

=—|nfluent =i-Effluent
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OVIVO Minlr Demonstration Unit

50

45

Testing Results :: //\ AN ﬁv\?/\\

Jol

30
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20
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. // \"\
Z 17\._.1-/.4 \—I+I—I—IL\—I—AI
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Case Study

OVIVO Mialr

Retrofit — Trickling Filtration
Lowes, MA Permit 30/30/10 (BOD/TSS/TN)
éﬂ, Commissioned — March 2013
Single Stage Process Design
40,000 GPD MMF

Total Installed Cost - < S 1 mil

16 ovivowater.com/mbr
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OVIVO Miar Case Study

Before and After MBR

Lowes, MA
B

17 ovivowater.com/mbr
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Case Study

Chemical Feed

Blowers 7
LOWes MA : Existing Permeate Storage Tank
’ )

Permeate

(Gravity)
J Membranes
(e

Fine Screen

Equalization

(Inline) “‘

Transfer
Oxygen Pumps

Pumps >

Equalization
(Offline)

===

WAS
Storage

Influent
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Case Study
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OVIVO Miar Case Study

_ Commissioned Oct, 2013
Pilot Travel . .
Center, MA Non compliant RBC Retrofit
25,000 GPD MDF
AE
oo PCI DOCS System for conc. 02

22 ovivowater.com/mbr
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OVIVO Miar Case Study

Pilot Travel
Center, MA

Jol
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OVIVO Miar Case Study

120
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100
Pilot Travel \
NANDAN

Center, MA ~ \ \/\
[=)
£

-B-Effluent
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OVIVO Mialr

Napa
Berryessa, CA

QB

25 ovivowater.com/mbr
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Case Study

Commissioned November, 2013
microBLOX ™ + stormBLOX™
microBLOX ™: 60,000 GPD
stormBLOX™: 70,000 GPD
Reuse Permit



OVIVO Miar Case Study

Napa
Berryessa, CA

Jol
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Case Study
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== Effluent
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OVIVO Malr Examples

Tech Central, MA

' = Retrofit

Recent = 24,000 GPD
Startups .+ = 4 Stage
P
e Storm King School, NY
e~ W ) = 60°x20’
‘ Building

= 40,000 GPD

= Singe Stage

Copyright® 2013 GLV Inc. All rights reserved.
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OVIVO Malr Examples

Additional
Installations

Jol
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OVIVO Minlr TAKEAWAYS

Established
Flexible
Integrated WAS
BulletProof™

Lowest Constructed Cost

[ ]
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OVIVO Miar Comments

THANK YOU

micro3BLOX




