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Health and Safety Moment — Seismic Safety

Protect Yourself During Earthquakes
S

Do you know
what to do,
wherever you are,
when the earth
begins to shake?

e - : R
. Why are these protective sctions recommended Practice with millions workdwide: Learn how o redice injury and damsge:

* _www.EarthquakeCountryv.org/stepS ut www.ShakeOut.org www, FEMA.govicarthquake




JWC WTP “Expansion to 85 MGD”
Project Overview

< Partnership Agencies

City of Hillsboro

City of Forest Grove

City of Beaverton

Tualatin Valley Water District

JOINT WATER COMMISSION
WATER SOURCES AND SERVICE AREAS
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% The JWC WTP treats water from
the Tualatin River.
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% Raw Water Supply is = TR
supplemented with stored water | (] )
from Hagg Lake and/or Barney
Reservoir, located in the Oregon
Coastal Range.
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JWC WTP prior to Expansion to 85 MGD Project

Rated
Capacity:
- 75 MGD

Functional
Capacity:
- 68 MGD

Process:

- Conventional

Filtration
Plant

Joint Water Commission
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JWC WTP Expansion History
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JWC WTP Expected Seismic Performance
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Expected Post-Earthquake Facility Performance:
1  Available

Limited
[ Out of Service




Expansion to 85 MGD (2019)

LEGEND

. Abandoned Gravity Thickeners
. New Plate Settlers
. New Filters
. New Surge Basin and Recycle PS
. New Sludge Drying Beds & Decant PS
Joint Water Commission
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JWC WTP Post-Earthquake Level of Service Goals

: Short-Term
Seismic Event Immediate Short-Term Restoration Time
Capacity (MGD) Capacity (MGD) (Days)

72-year event 422

475-year event 24

2,475-year eventP

a Average day demand is 42 MGD.
b Seismic event generally associated with a full rupture of the Cascadia Subduction Zone
¢ Average winter demand is 28 MGD.

Joint Water Commission
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Pacific Northwest Seismic Hazards

Average quake is every 246 years

B.C. A AD.

g

Magnitude

. earthquakes |
, 1872) )\

Yedrs ago

Affected area  Max. Size

@ Subduction Zone W.WA, OR, CA M9

@ Deep Juan de Fuca plate W.WA, OR, M7+ y Earthquake Of MagnItUde 9+
> Crusta tauts WAORCA M7+  Hundredsolyr? (fault breaks along entire subduction zone)

Image reprinted from Pacific NW Seismic Network ° Earthquake of Magnitude 8to 8.5
(fault breaks along southern half of subduction zone)

* Average Magnitude 8+ earthquake every 246 years

* Average Magnitude 8.5+ earthquake every 530 years

Joint Water Commission
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Oregon Resiliency Plan
Permanent Ground Deformation Predictions

= >]1-ft PGD due to landslides

= >1-ft PGD due to liquefaction <l o o i

BLU"

Cascadia M 9.0 simulation

Ground movement greater than 1 ft
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Liguefaction at Water Treatment Plants

——

Photos Courtesy of Oregon State University

https://www.youtube.com/watch?v=GviJkVEM{fwQ
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https://www.youtube.com/watch?v=GviJkVEMfwQ

JWC WTP Subsurface Conditions

Elevation (Feet)

Distance (Feet)

Predicted Settlement 14” — Full Profile Depth . ,
P™ Section A-A

With Excavation, Predicted Settlement 10”
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Bray and Sancio (2013 UC-Berkeley) Ramnceirset) LEGERD

Predicted Settlement 21” — Full Profile Section A-A
With Excavation, Predicted Settlement 15”

Medium dense silty Sand to sandy Silt
Very soft to stiff Silt (ML) and Silt with sand (ML)

Interbedded of very soft to very stiff Lean Clay (CL), Silt (ML),
silty Clay and clayey Silt (ML/CL)

Joint Water Commission !
Medium to very dense Sand and Gravel

Hard Residual Soil (weathered rock)




Yard Piping
Seismic Resiliency Alternatives and Selection

Joint Water Commission
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Expansion Project
Yard Piping

EXST EXST EXST EXST
SED SED SED SED EXST EXST

BS/SEIN BASIN BASIN BASIN FILTERS CLEARWELL
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Added Pipe Systems

ey mmmmmEE Settled Water Filter Effluent
Air Wash Supply  —=====--- Backwash Supply
Waste Washwater




Initial Pipeline Ground Improvement Considerations
For Filter Yard Pipelines

Nothing

Cement Soil Mixing

Stone Columns - No

Not Below EL 130

Auger Cast Piles Resists Yes
Flotation

Driven Steel Piles Resists Yes
Flotation

Initial Design Auger Cast Piles:
Filter Structure: 53 Piles

Surge Basin: 45 Piles
Pipelines: 280 Piles

Joint Water Commission
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Initial Design - New Filter Yard Piping Cost Breakdown
Auger Cast Pile Supported

Pipe and Valves

Installation
Foundation Improvements

Total Yard Piping Cost for New Filters

Joint Water Commission
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Alternative Evaluation (Mechanical) Considerations

Flexible Piping Alternatives
v" Kubota Pipe
v" American Pipe
v' US Pipe*
v Victaulic Couplings

Flexible Structure Connection Alternatives

v EBAA Iron Flex-Tend
v Victaulic Advanced Groove System (AGS)

Joint Water Commission
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Kubota Earthquake Resistant Ductile Iron Pipe

(ERDIP)
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American Earthquake Pipe ) AMERICAN

THE RIGHT WAY
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American Flex-Lok Ball
Joint Pipe

American Earthquake Joint System

American Earthquake Joint Video
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http://www.american-usa.com/resources/videos/earthquake-joint-system

Victaulic Advanced Groove System (AGS)
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2-piece design

for faster installation ,*
1N ¢

Joint Water Commission

A VLT




EBAA Flex-Tend




HDPE

IPS Sizes to 63-inch - 100 psi
DIP Sizes to 48-Inch - 125 psi

A v

High level of flexibility over long distances




Seismic Structure Connection Alternatives Summary
(Based on 48” Pipe)

Kubota ERDIP
(American ERDIP
deflection equal or greater)

6 Degree Deflection @ 20' O.C. (x2)

< 29.8]
[

Traditional Restrained Pipe
2 Degree Deflection @ 10’ O.C. (x4)

- 32ft. 6in |

e ———

Victaulic AGS System

0.45 Degree Deflection @ 1' O.C. (x24)

EBAA Flex-Tend

4

12 Degree Deflection @ 13' O.C. (x2)

Joint Water Commission




Settled Water Pipe Alternatives

Likelihood of Achieving Level of

Service Goals Cost
475-yr Event 2,475-yr Event

48” ERDIP combined with High High

Restrained Ductile Iron Pipe

Option

Joint Water Commission "




Revised Cost Estimate
(Combined with reduced Pipe Sizes)

Initial Design Concept with Steel Pipe on
Auger Cast Piles

Revised Design Concept with Seismic
Ductile Iron Pipe

Yard Piping Cost Savings

Joint Water Commission ‘
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Selected Seismic Pipe Alternative — ERDIP

Joint Water Commission

EXSTSED =
BASIN D/E ‘

Filter
Structure

EXST SED EXST 5ED
BASIN B BASIN A

Legend

s Settled Water — 48"

mmm Filter Effluent — 2ea 48"

mmmm Waste Washwater 36" & 48"

mmmm Backwash Supply - 24"
| = Ajr Wash Supply — 10”

W Proposed ERDIP Segment
e ———————————————————————————————————————————————————




PRESENTATION END
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Questions



