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Challenges to Burrillville

* Need flexibility for future requirements:
 Ultra low phosphorus
» Trace metals polishing

* Need TSS reduction for disinfection and discharge



emoving Phosphorus

"‘:. “

| ic P ("r::l7| na and
Inorganic P intake by plants Grazing and
converted to predation

(from natural and :
human sources) organic P) by animals
(organlc P)
Death Death
Inorganic P '
Excretion

returned to Decomposition (organic P
water column .. converted to morganlc P

oo o2 ., by bacterial action) .




Burrillville, Rl

Project Type:
Municipal Wastewater

Design Flow:
1.5 MGD average
4.5 MGD peak

Effluent Limits:
 TP: 0.1 mg/L
e Cu: 8 ug/L

l ingle-Pass




Burrillville, Rl Bluerr®”
Total Phosphorus (mg/L)
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Burrillville, Rl Bluerr®”
Total Copper (pg/L)
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Burrillville, Rl Bluerr®”
Effluent Turbidity (pg/L)
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Bluepr#®"™

Reactive filtration
features continuous
regeneration of reactive

filter media within a
moving sand bed filter.




Why coagulation/filtration
isn’t best for low limits

At ultra-low concentrations of phosphorus,
it’s inefficient to rely on diffusion to create contact between:
1. the phosphorus and reactant

Anyone
2. the phosphates with each other so I'm lonely. [=— \
they can coagulate into a filterable floc. .




Why reactive filtration
is best for low limits

At ultra-low concentrations of phosphorus,
reactive filtration is more efficient because it:

1. Creates contact by filtering phosphorus
through reactant-coated sand

Stick around
for a while!

2. Eliminates the need to flocculate and
filter by reacting phosphorus on the sand,
then scrubbing it off




Bluepr#®™

Built on the
Centra-flo® platform:

« CATitle 22 Approved

Featuring: —— |
* Non-mechanical 4l 1 ¥ s
* Gravity sand filter | 4 ' I

» Continuous backwash ' R -lil

e Simple! . :



Reactive filtration,

built on the Centra-flo®
continuous-backwash
upflow sand filter
platform.

Equipment
Sand

Flow

Airlift

Dosing

Loading




Marlborough, MA Bluerr@”
Total Phosphorus (mg/L)
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Higher winter limits
allow for lower dosing

=== Limit
—\WWTF Influent 60-day rolling average
—Blue PRO Effluent 60-day rolling average
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Marlborough MA: DMR 07/12
Total Phosphorus (mg/L)
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® WWTF Influent, Discrete, 9.08 AVG
® WWTF Effluent, Discrete, 0.06 AVG
--- Fe:P Ratio, 1.67 AVG



Marlborough, MA Bluerr®"
Copper (pg/L)
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Reactive vs Conventional Filtration
Bluerr@®™ A

adsorption/
reaction kinetics

Particle
coagulation/
filtration




Design Benchmarks

Hydraulics Headloss

* Daily Design: < 4 gpm/sf » Average 1-3 feet driving head
* Peak Hour: < 5 gpm/sf * Design maximum of ~4 feet
Surface Solids Loading Constituent Loading

* Daily Design: < 2 Ib/sf/d * Plan for a nominal 90%

« Peak Hour: < 2.5 Ib/sf/d efficiency



How did Burrillville validate
reactive filtration during
technology selection?
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Burrillville, RI
2013 Pilot Study




2013 Bluerr@®™ Pilot Results

Dates Configuration Average Results
Sopmbar 620 L0390 Ao Optmisten o 0081 g ¢
September 23-25 Influent P stress test. gggig}ﬁléf
September 26-27 Optimization for copper removal. gggig}ﬁ”{j
Chemical optimization continued for 0.057 mg/L P

7-1
el 710 design OPEX. 5.87 pg/L Cu



What does this look
like in the real world?



Process
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Modular
4 Constructio
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Citronelle, AL Bluerr#®"™
Total Phosphorus (mg/L)
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Lightning struck
plant controls

= =-TP Limit
=0-Pre-Blue PRO Effluent TP
=0-Post-Blue PRO Effluent TP
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Citronelle, AL Bluerr@®™
TSS (mg/L)
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‘questions?

WWW.Nnexom.coim




