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Bull Run Treatment Projects
Why are the 
projects needed?

These projects are being 
built to comply with 
Environmental Protection 
Agency (EPA) regulations.

Oregon Health Authority 
has set compliance 
schedules. 
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Sources of Lead in Portland
• Portland never used lead service lines

• Removed all known lead pigtails

• Copper pipes with lead solder is the main concern 
for Portland’s water

◦ Most common in homes plumbed or built from 
1983-1986 (per the LCR)

• In Portland, it is believed that lead paint is the 
greatest source of exposure to lead
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Portland’s Compliance with the LCR

Optimized Treatment Study1994

City operates under LHRP to remain in compliance with LCR

State approves LHRP as Optimized Corrosion Control Treatment

1997

1997

1997-
present

City proposes a comprehensive Lead Hazard Reduction Program (LHRP)

• Recommends pH 9.0, alkalinity 20 mg/L as Optimized Corrosion Control Treatment

• City Council directs PWB to investigate alternatives to recommended treatment

• Lead in Water Education Testing

• Public Education and Community Outreach

• Home Lead Hazard Control Program

• Water Treatment and Monitoring (pH adjustment only)
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Corrosion Control: Where We Are Today 

• Completed Water Quality Corrosion Study – 2014 to 2017

• Goal: better understand role of water quality on metals release

• Not a treatment study

• OHA/PWB agree on compliance plan in 2016

• Interim Lead Reduction Plan

• pH to 8.2

• Corrosion control pilot study

• Compliance schedule for improved corrosion

control treatment by 2022
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Corrosion Control: Where We Are Today 

• In 2018:

• Completed corrosion pilot study

• pH and alkalinity adjustment recommended

• In the meantime…Cryptosporidium
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Improved Corrosion Control Treatment
• pH and alkalinity adjustment to Bull Run water

• Minimum pH 8.5 and alkalinity 25 mg/L as CaCO3 in distribution system 

• Accepted by Oregon Health Authority (OHA) in October 2018

• Located at existing Lusted Hill facility

• Temporary facility

• Designer: Stantec Consulting
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• Chemical Options
• Sodium hydroxide and carbon dioxide 

• Soda ash and carbon dioxide

• Sodium hydroxide and sodium bicarbonate

• Chemical usage and deliveries

• Construction schedule – long lead items

• Capital, annual O&M, and 7-year lifecycle costs

Chemical System Considerations
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Monthly Chemical Deliveries 
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50% Hydroxide Carbon Dioxide

Current system = 4 – 6 deliveries/month
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Monthly Chemical Deliveries 

14.8

18.5

4.8 5.0

0

5

10

15

20

25

30

Winter Summer

D
el

iv
er

ie
s 

p
er

 m
o

n
th

Soda Ash Carbon Dioxide



B U L L  R U N  T R E A T M E N T  P R O J E C T  |  C O R R O S I O N  C O N T R O L

Equipment
Shop Drawings after 

Purchase Order (Weeks)

Delivery after Approved 
Shop Drawings

(Weeks)

Hydroxide Tanks 4 8 – 10

Hydroxide Pumps 2 – 3 6 – 10

CO2 Storage Tanks 3 6 – 12

CO2 Feed System 4 – 6 14 – 16 

Soda Ash Silo + Feed 
System

12 – 14 16 – 18

Soda Ash Silo only 3 10

Long-Lead Items
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Water Quality

Sodium 
Hydroxide 

and Carbon 
Dioxide

Soda Ash and 
Carbon 
Dioxide Delta

pH 8.6
35 mg/L alkalinity

$4.9M $1.8M $3.1M

Annual Chemical Costs
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Delta = $23.2M
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Chemical Option Conceptual Construction Cost

Sodium Hydroxide + Carbon Dioxide $14.6M

Soda Ash + Carbon Dioxide $16.2M

Delta ($1.6M)

• Excludes carrier water pump station, new injection piping to conduits –
common to both options

• No engineering, construction admin, PWB admin or permitting costs

Conceptual Capital Costs

16
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7-Year Construction + Chemical Cost
(fixed 2018 dollars)
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• Operational Labor

• Roughly equal

• Sodium hydroxide: more deliveries, more hazardous to operators

• Soda ash dry feed: more labor intensive?

• Energy cost

• Soda ash cheaper

• Does not require temperature controlled rooms like 50% sodium hydroxide

• Replacement part cost

• Roughly equal

• Sodium hydroxide – very corrosive

• Soda ash – abrasive

Other Comparisons
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• 7-Year Construction + Chemical Costs

• Sodium hydroxide/carbon dioxide system = $51.5 M

• Soda ash/carbon dioxide system = $29.8 M (approximately half NaOH)

• Monthly Truck Deliveries 

• Sodium hydroxide/carbon dioxide system = 33 – 41 (winter – summer)

• Soda ash/carbon dioxide system = 20 – 27 (winter – summer)

Conclusions
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• Health and Safety

• Sodium hydroxide/carbon dioxide: More trucks, unloading needs 
supervision

• Soda ash/carbon dioxide: Less trucks, unloading may not need supervision

• Operations

• Sodium hydroxide/carbon dioxide: Staff to receive daily chemical deliveries; 
chemical handling

• Soda ash/carbon dioxide: potentially more labor intensive; 24 hr operations 
needed?

• Recommendation: Soda Ash & Carbon Dioxide 

Conclusions
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Improved Corrosion Control Treatment - Design

21

• Level of Service Goals
• Uninterrupted regulatory compliance

• Consider short-term system life in balancing capital costs and O&M requirements

• Guiding principles:
• No single points of failure: provide redundant equipment of readily-available shelf 

spares

• On-site chemical storage can be reduced if off-site storage is assured

• Consider the ability to re-purpose equipment to future treatment plant

• All equipment does not need to be indoors or in tightly climate-controlled areas, 
but weather protection appropriate for anticipated activities
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Improved Corrosion Control Treatment - Design 
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• Recent Activities

• Completed 30% Design

• Submitted land use application to Multnomah County

• Selected Construction Manager/General Contractor (CM/GC)

• 3 Proposers – Hoffman, Mortenson, MWH Constructors

• After interviews, selected MWH Constructors
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Improved Corrosion Control Treatment - Design

• Upcoming Activities

• Kick-off meeting with CM/GC 

• 60% design – complete in July
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Schedule Status
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• Selection of a corrosion control technique 
may not be a one-time event. Any change 
in water treatment or source water may 
require a system to reevaluate corrosion 
control…

Corrosion Control will need to be revisited as part of 
the new filtration plant

OAR 333-061-0034 (2)(d)(C)(iii): At any water system 
considered to have optimized corrosion control 
treatment, water suppliers must notify the Authority in 
writing of any upcoming, long term change in treatment 
or if a new water source will be utilized.
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