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Facility Overview




Facility Overview — Robert A. Duff Water Treatment Facility
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Facility Overview — Process Flow Diagram
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Goals for Piloting




Why do we run pilot testing?

For regulatory approval

Test high filtration rate

Compare media configurations

Capitol investment cost savings

Validate performance before construction
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Pilot Filter Layout




Pilot Testing Plan

= Operate concurrently with 2021 operating season
= Test two filter media configurations and control column

= Turbidity Performance Criteria:
— EPA Regulations: <0.3 NTU95% ofthe time, <1.0 NTU 100% of the time
— MWC Performance Goal: <0.1 NTU95% ofthe time, <0.3 NTU100% ofthe time

= Operational Goals

Parameter Unit Goal
Unit Filter Run Volume (UFRV) gal/ft2 10,000
Maximum Loading Rate gpm/ft? 12.0
Turbidity Breakthrough Level NTU 0.1
Terminal Headloss feet 8.0
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Filter Media Configuration

Parameter

Anthracite Depth
Anthracite Effective
Size

Sand Depth

Sand Effective Size

Garnet Depth

Garnet Effective Size
L/d

Total Media Depth

10

Column 1
(PF01-69)

Control Column

18-inches

Column 2
(PF02 —-84")

60-inches 72-inches

1.0-mm 1.4-mm 1.5-mm
9-inches 9-inches 12-inches
0.5-mm 0.6-mm 0.6-mm
3-inches N/A N/A
0.3-mm N/A N/A
1,168 1,470 1,727
30-inches 69-inches 84-inches
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Pilot Filter Skid Layout
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Results and Discussion



Results — Example Filter Run (12 gpm/sf loading)
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Initial Challenges — Chlorine Shortage June/July 2021
Vaf HEAiTH —

Public Health &
Emergencies Provider
Resources

Community & Licenses, Permits, Data & Statistical

You & Your Family W Environment & Certificates Reports

O‘ Home | Community & Environment | Drinking Water | Chlorine Supply Interruption

In this section Chlorine Supply Interruption

Drinking Water Westlake Chemical, a chemical manufacturer in Longview, Washington, suffered a critical production failure for chemicals
(chlorine, sodium hydroxide) that are essential to drinking water and wastewater utilities throughout Washington.

. Westlake expects to resume normal production on June 28, 2021.
Active Alerts P P J

Chlorine shortage hits Northwest drinking water

suppliers
n o PP

Network ﬂ John Ryan

Y June 18, 2021 B:44 prm

Water utilities in Washington and Oregon are scrambling to keep customers supplied with safe drinking water
following an equipment failure at the Northwest’s main supplier of chlorine.
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Initial Challenges — Chlorine Shortage June/July 2021
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Chlorine can be dosed in three locations at the

Duff Water Treatment Facility

Pre-oxidation was limited to preserve hypochlorite
for disinfection
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Initial Challenges — Chlorine Shortage June/July 2021
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Less pre oxidation negatively impacted Full scale filter performance during
the filter run time and filter aid polymer the sodium hypochlorite shortage

was decreased in response
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Initial Challenges — Chlorine Shortage June/July 2021

= Pilot filter performance at 10 gpm/sf loading rate

Turbidity remains

PF01-69” media pelow 0.1 NTU PF02 - 84" media

(performance goal)
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Results — Performance Results

* Turbidity and Hydraulic Efficiency Results

Parameter PFO1 PF02 PFO1 PF02 PFO1 PF02
(69-inch (84 -inch (69-inch (84 -inch (69-inch (84 -inch
Media) Media) Media) Media) Media) Media)
8 gpm/ft 2 10 gpm/ft 2 12 gpm/ft 2

Percent below 0.1 NTU 996 99.7 [I 100 [ 100 [ 100 [ 100 [

Percent below 0.3 NTU 100 [ 100 [ 100 [ 100 [ 100 [ 100 [

Percent below 1.0 NTU 100 [ 100 [ 100 [ 100 [ 100 [ 100 [

Turbidity Breakthroughs 1 of10 1 of 10 0ofll 0ofll 0 of24 0 of23

v Meets regulatory requirement, Meets MWC performance goal

Average UFRV (gal/ ft?) 20,500 23,400 12,800 15,000 10,300 11,000

Number of Runs Above 10,000 10 of 10 10 of 10 6ofl1 70f11 8 of 24 11 0f23

gal/ ft?
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Results — Challenge Testing Spring 2023

= 12 gpm/sf loading rate, 84" pilot column

(a)
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= Confirm chlorine shortage impacts are distinct from a challenging natural
occurrence: Rain event and spring run off
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Results — Media Selection

= Pilot filter performance improved after regular chlorine supply was restored
* The deeper media was selected due to consistently higher UFRV

PF02 PFO1 PF02 PFO1

Media) | Media) Media)

All Runs
Average UFRYV (gal/ft?)
Filter Run Time (hr)

Runs Excluding Chlorine Shortage Data
Average UFRYV (gal/ft?) , 19,500 | 15,000

New Filter Net Production (MGD) : 43.3 50.9
Filter Run Time (hr) : 32.4 20.8

aChlorine shortage did not impact the 8 gpm/ft 2 filter runs due to the timing of these runs
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Key Take Aways




Key Take Aways

= Pilot testing provides validation for a given site
= Fosters Innovation

= Opportunity for challenge testing

= Things do not always go as planned
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Thank you!

Questions?

1 b Challenging today.
\’aco S Reinventing tomorrow.


https://www.instagram.com/jacobsconnects/
https://www.facebook.com/JacobsConnects/
https://twitter.com/JacobsConnects
https://www.linkedin.com/company/jacobs/
https://www.youtube.com/user/jacobsworldwide

Copyright notice

Important
The material in this presentation has been prepared by Jacobs®.

All rights reserved ©Jacobs [Year]

This presentation is protected by U.S. and International copyright laws. Reproduction
and redistribution without written permission is prohibited. Jacobs, the Jacobs logo,
and all other Jacobs trademarks are the property of Jacobs Solutions Inc.

Jacobs is a trademark ofJacobs Solutions Inc.
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