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Background and
Pilot Study Objectives




Everett Water System and Wholesale Customers
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City of Everett Water Filtration Plant

Flocculation Filters

Clearwells
Lake Chaplin s
Spada Lake sr=—t=>
Chlorine To
Alum Chlorine Customers
CoagPoly  Filter poly—— Soda Ash —
Fluoride
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Direct
Filtration

2.5-log
Giardia
Credit

Monomedia
Anthracite
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Testing Goals

Evaluate if existing filters |dentify operational Gain Washington DOH

approval if testing
is successful

are capable of operating impacts associated with
at higher than 8 gpm/sf higher loading rates
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Test Plan and the 5 to 15 micron
Monomedia Challenge



Pilot System Setup

= Manufactured by Intuitech, Inc

= Supply taken from floc basin effluent

= 3 column granular media filtration pilot
= Media taken from full scale filters
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Clean water is clean water, but it's hard to show removal
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Surrogate #1: Aerobic Endospores

2 29 = Removal not equal to particle
§ 5 removal
o — .
7 S5 = Matched literature that shows
e E lower removal
e | S
5 = Lack of coagulation in pilot
§ 0.5 impacts filterability
0
6 gpm/sf 9 gpm/sf 10 gpm/sf
Pilot Filter Hydraulic Loading Rate
® Mid-Run m®mEnd-Run
Notes:

- Mid-Run: Stable Conditions, Low Effluent Particles
- End-Run: Early-stage turbidity and particle
breakthrough
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Surrogate #2: Microscopic Particulate Analysis (MPA)

= Absolute numbers did not 3

demonstrate removal 25

= HOWEVER!
Type of particles in finished
water demonstrated
removal

Log Removal
|_\
(03 N

=

= Removal demonstration
would have been subjective

O
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Surrogate #3: Fluorescent Microspheres

» Dyed polystyrene beads
with specified diameters

» Expected similar results to
Aerobic Endospores

» Not tested due to high cost
of implementation

Fluorescent Microspheres
courtesy of ThermoFisher
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1 month 20 runs 6 gpm/sf

operation per season at each loading rate

9 and 10 gpm/sf

test filters alternated each run

O ft 0.3 NTU

terminal headloss terminal turbidity

control filter

Turbidity < 0.1 NTU (95% Percentile) Seasonal Average
2-5 um Particle Removal 2.0-log removal <60/mL Filter Run Average
5-15 um Particle Removal 2.0-log removal < 20/mL Filter Run Average

* Discrete particle counts used only if direct calculation of removal is not possible
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Schedule and Results



Water Seasons: A hot/cool approach to data analysis
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Water Seasons: A hot/cool approach to data analysis

[Summer]
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Pilot Testing Schedule
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Example Optimized Run 5/08/2023
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. . 8 160
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for 2-5and 5-15um £ &
1 20
' i m———————
" A|~|~ pll-Ot ]cl [ters met ° 0 5,000 10,000 15,000 ° 0 5,000 10,000 15,000
operational goals for PRV (Gal/<h UFRY (gal/sh
turbidity particle counts
o . Turbidity vs UFRV Particles 5-15 um vs UFRV
= No turbidity or particle os 20
breakthrough at end of run 5 o w0
. . % 6.3 % 120
= All pilot filters UFRV run gozs § 1o
higher than 5 018 g o
eXDECted/norma[ O'Og 28 -
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10 gpm/sf (Pilot) ® 6 gpm/sf (Pilot) UFRV (gal/sf) UFRV (gal/sf)
® 9 gpm/sf (Pilot) A 6 gpm/sf (Full Scale)
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4/11/2023
Representative Non-Optimized Run

m Typ|ca[ causes Of Headloss vs UFRV Particles 2-5 pm vs UFRV
. . 10 200
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., o 8 2 150
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Pilot Turbidity

= Optimized runs only

= All filter loading rates
met turbidity criteria

= Higher effluent turbidity
in fall and winter

= Slight increase at higher
loading rate likely due to
sidewall effects
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Particle Acceptance Criteria - Summer
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Pilot Filter Production Efficiency

= Optimized runs only Average Unit Filter Run Volume
8000
= Average UFRV
greater than 6000 7000
gal/sf 6000
= Minimal variability in % 5000
UFRV between water 24000
=
Seasons % 2000
= Highest UFRV is 2000
observed during the
summer when higher 1000

capacity is expected 0 - . i
6 gpm/sf 9 gpm/sf 10 gpm/sf

B Summer BEFall mWinter [©Spring
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What's the Ideal Target UFRV?

~100%
@)
GC) BWs per day for 12
o 98% filters @ 10 gpm/sf
Eﬁ (24 m/hr)
C 96%
O
=YY Good target Ranage for Net Production: 95% - 99%*
O
o BWs per day for 12 filters
029, @ 5 gpm/sf (12 m/hr)
0 5,000 ¢ 10,000 | 15,000 - | 20,uuu

Unit Filter Run Volume (gal/sf)[ }
Filter Efficiency |
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Full Scale Comparison Results
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Conclusions and
Lessons Learned




General Observations

= |oss of filter-aid polymer had lasting
impact on pilot filter performance

* |oading Rate does not always
correlate to filter performance

= "Optimized" coagulation window is
narrower for pilot vs. full-scale

= Winter water required adjustment to
full-scale coagulation and polymer
dosing to optimize pilot performance

= Sidewall effects appear to have
significant impact with monomedia
pilot filters
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Conclusion and Recommendation

* All loading rates / Testing Results \

demonstrated 2.0-log
pathogen removal

O runs
ended on turbidity

. breakthrough
" Requestlng approval for

up to 10 gpm/sf loading
rates

100%

met particle removal

<0.1 NTU
A N . y
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* Higher loading rates to
be tested at full-scale




Thank you

Enoch Nicholson —

Benedicte Diakubama —

_—

EVERETT
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