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Presentation Outline

• Summarize - EWEB’s Water System
• Background - Emergency Water Program
• Discuss – Mobile Distribution and Treatment Systems
• Discuss – Emergency Water Supply Wells
o Design and Implementation

• Next Steps
• Questions
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EWEB’s Water System

• Founded in 1911
• Serves a population of ~185,000.
• 19 storage reservoirs
• 34 pump stations
• Over 800 miles of distribution 

pipelines
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Background – Emergency Water

EWEB realized a reliable supply 
of clean water is vital and the 
lack of a second source is a 
significant risk to public health, 
the community, and our 
economy.
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Background – Emergency Water

EWEB launched the EWS program in 2012.
 Primary Goal - Distribute 2 gallons per person per day

Cascadia subduction zone earthquake awareness helped 
the cause.
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Background – Emergency Water

 Multiple sources of supply:

Surface Waters Neighboring Utility 
Interties

Hardened Reservoirs Groundwater 
Wells
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Background – Emergency Water

 Multiple distribution locations (fourteen):

Distribution station example
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Background – Emergency Water

Initially, the Logistics were daunting:
How to…
• Provide over 300,000 gallons per day;
• Mobilize sites while fixing existing water system;
• provide resources and staffing?

• EWEB proceeded forward…
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Mobile Distribution

Distribution Trailers: 
• Towable
• Supply from pressurized or non-pressurized source

• Self contained -
 Piping
 Spigots
 Pumps
 Generator
 Restroom
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Mobile Distribution

Distribution Trailer FAQ: 
• Distribute water from blivet, hardened reservoir, or well, etc.
• Three distribution trailers constructed (~$40k/ Ea.)
• Grundfos MQ 3-45, shallow well pumps, (79-gpm)

Blivet
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Mobile Treatment

Treatment Trailer: 
• Towable
• Treat most surface waters
• 100-gpm capacity (5-NTU) 
• 60-gpm capacity (10-NTU)
• Requires chlorine residual 
• Self contained -
 Generator
 Treatment system and equipment
 Raw water pump
 Intake screen
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Mobile Treatment

Treatment Trailer: 
• Water Quality Parameters -

o 2 log (99%) Cryptosporidium inactivation.
o 3 log (99.9%) Giardia inactivation.
o 4 log (99.99%) virus inactivation.

• Following OHA WQ guidelines
• Using EPA planning guidelines.
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Mobile Treatment

Treatment Trailer Technology: 
• Pre-filtration Treatment -

o Two (2) twist to clean strainers, interchanging to 
allow for 250-, 150-, 104- and 75-Micron mesh.

o 150-50 Micron dual gradient cartridge filter.
o 50-5 Micron dual gradient cartridge filter.

Replacement
Required 
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Mobile Treatment

Treatment Trailer Technology: 

• LT2 Filtration Harmsco Hurricane (HC/170-LT2)
o 3.6 log Cryptosporidium inactivation.
o 3.6 log Giardia inactivation.

• Can bypass if UV system has
a transmittance (UVT) above 95%.

Replacement
Required 
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Mobile Treatment

Treatment Trailer Technology: 

• UV Disinfection (Viqua Sterilight) -
o 4 log Cryptosporidium inactivation.
o 4 log Giardia inactivation.
o 4 log virus inactivation (exception of Adenovirus).

• Provides 40 mJ/cm2 @ 95% transmittance.
• Can bypass if HC/170-LT2 are in service.

Replaceable
lamps
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Mobile Treatment

Treatment Trailer Technology: 

• Chlorine Disinfection -
o 4 log virus inactivation.

• 10-minutes contact time @ 1mg/L.
• 5-minutes contact time @ 2mg/L.
• Protects water after it leaves treatment trailer.

Measure
Flow

Distribute to
water delivery

system
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Mobile Treatment

Treatment Trailer FAQ: 
• One treatment trailers constructed

o Trailer – $14k
o Plumbing – $50k
o Materials – $20k
o Not including Design & Overhead

• Do other options exist?
o FirstWater
o RWL
o WesTech

• Primary Variables (cost vs. flow rate) 



EUGENE WATER & ELECTRIC BOARD

Emergency Water Supply Wells

Change in Direction: 
• In 2017, EWEB decided to expand.
• Establishing permanent sites 

utilizing groundwater.

CHANGE

• The change was 
based on staffing 
concerns while 
repairing the 
existing water 
system.
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Emergency Water Supply Wells

Groundwater yield feasibility 
study and drilling:
• Phase I – Desktop Study

• Phase II – Design/Implementation

• Phase III – Specs/Contracting

• Phase IV—Drilling and Testing
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Desktop Study to Estimate Well Yield

CAUTION: CONSIDER THE TESTING METHOD
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Desktop Study to Estimate Well Yield

CAUTION: CONSIDER THE WELL COMPLETION
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OWRD Well Drilling Setbacks 

Meeting Setbacks:
• Existing storm and 

sewer (50 feet)

• Septic (100 feet)

• Petroleum storage 
tanks (25 or 50 feet)

• Property owner 
preferences 
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Well Construction

Well Design:
• Increase casing wall 

thickness

• Key casing deeper into 
bedrock than state 
minimum

• Heavier screen 
construction (if 
applicable)
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Drilling in Different Geologic Environments

ALLUVIAL WELL
(Sheldon, Howard)

BEDROCK WELL
(Amazon, Churchill)

PALEOSOL MUDFLOW
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Emergency Water Supply Wells

Partnerships were critical!
• Developed IGA’s with four separate local entities
• Coordinated training events with first responder organizations
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Emergency Water Supply Wells

Emergency water stations:

• Establish well sites based on sufficient area 
and public accessibility.

• Demand (2-gal/person-day) calculations 
based on a population density map.

GPM
(24 Hr)

GPM
(10 Hr)

Sheldon High School 40 100
Howard Elementary School 20 50
Kalapuya High School 30 60
South Eugene/Roosevelt Middle School 30 60
Fairgrounds (Lane Event Center) 20 40
Moshofsky Center (Science Center) 20 50
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Emergency Water Supply Wells

Current Emergency 
water station well sites:
• One existing 

• Two refurbished (improved)

• Four new (drilled)

Existing

New

New

New

Refurbished

Refurbished

New
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Emergency Water Supply Wells

BEFORE DURING AFTER

Emergency water station well improvements -



EUGENE WATER & ELECTRIC BOARD

Emergency Water Supply Wells

Emergency water station well drilling -

Drilling Liner/Screen Install Flow test
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Bridging at Churchill

Sequence of Events--

• August 26 – Churchill South reaches TD, driller demobs
to await liner delivery (supply chain issues)

• September 27 – Attempt to install liner and could not 
reach TD due to formation of a bridge at ~233 feet

Flow measurements:
• 2 gpm @ 135 feet bgs
• 5 gpm @ 275 feet bgs
• 15 gpm @ 280 feet bgs
• 30 gpm @ 355 feet bgs
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Bridging at Churchill

Sequence of Events on October 20--

• 3:25 PM– Churchill North reaches TD, begin tripping out
• 4:00 PM—Stabilizer appears to be stuck on bottom of casing, 

trip out stops
• 4:05 PM—Stabilizer has been freed, resume tripping out
• 4:12 PM—All tooling removed from hole
• 4:20 PM—Being installing PVC liner, centralizers every 20’
• 4:55 PM—Liner stops on bridge at 233 feet 

Flow measurements:
• 25 gpm @ 92 feet bgs
• 60 gpm @ 135 feet bgs
• 75 gpm @ 195 feet bgs
• 75 gpm @ 255 feet bgs
• 80 gpm @ 295 feet bgs
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Well Drilling Constraints

Emergency water station 
well drilling constraints–

• Maximum allowable yield 

• Bridging at Churchill
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Emergency Water Supply Wells

Arsenic Treatment System. 
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Emergency Water Supply Wells

Lessons Learned:

• Meeting OAR setbacks and property owner expectations led to increased 
construction.

• Exempt Use wells reduced the permitting timeline and cost. 

• As expected, wells drilled into the consolidated rock required increased construction 
and implementation costs to resolve water quantity and quality concerns. 
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Emergency Water Supply Wells

Pump House
(Pump Control)

System Connection
(Pipe Outlet)

Water Station
(on-site storage)

Emergency water station components -
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Emergency Water Supply Wells

Water Station Equipment

Emergency water station system components -
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Emergency Water Supply Wells

Emergency water station water delivery system -
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Emergency Water Supply Wells

Emergency water station crowd control -

Continued…
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Emergency Water Supply Wells

Pump House

Water Station

Well

System Connection Water Delivery System

Parking
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Emergency Water Supply Wells

Emergency water station practice events with internal staff -
• Each station includes EWEB tested assembly instructions.
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Emergency Water Supply Wells

Emergency water station practice events and first responders-
Getting water 
from your tap is 
substantially 
different than 
walking down 
the street with 
a jug of water.
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Next Steps

EWEB’s Emergency Response Plan  –

Tabletop Exercise
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Questions

• EWEB’s Water System
• Emergency Water Program
• Mobile Distribution and Treatment Systems
• Emergency Water Supply Wells
o Design and Implementation

• Next Steps
• Questions
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