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* WWSS Overview

 |Level of Service and Time After .
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* Timelines after Event
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Willamette Water Supply Prog

WASHINGTON Y,

COUNTY

. Mission Statement: Provide a cost-effective,

ra m reliable and resilient water supply system by
~ July 2026, that benefits current and future

generations of the communities we serve and

supports a vibrant local economy.
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Level of Service and Time After Earthquake Event?

Level of Service Goals followed Oregon Resilience
Plan Guidance (for Backbone Systems) Performance
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Level of Service and Time After Earthquake Event

Time After Earthquake Event - Level of Service (LOS) Goals
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Level of Service and Time After Earthquake Event

| | >0
) NATIONAL DISASTER RECOVERY | F4+]
b | FRAMEWORK (NDRF) Um
| NATIONAL RESPONSE | ﬁ >
FRAMEWORK (NRF) m g
(=]
=a
e
<=
o
M=
So
3 M
e : ’ n?
National Disaster 5
Recovery Framework m

Second Edition
e 2016

A/

PREPAREDNESS
ONGOING

SHORT-TERM
DAYS

LONG-TERM
MONTHS-YEARS

INTERMEDIATE
WEEKS-MONTHS

National Disaster
Recovery Framework

(Second Edition June 2016)

DISASTER

Figure 1: Recovery Continuum




Tieline After Event - Earthquake
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Timeline After Event - Earthquake




GO ey g el
. - Y = T DR
L ‘J ‘l"'l \ ‘\‘h- . T 7 l, s )._

.-
7
- _._...-"(-
- — |

Okawa primarx_; school, where 74 childf'en__an'd_ 10 staff died in the tsunamiin the 2011 Tohoku Earthquake



Timeline After Event - Earthquake

Time After Earthquake Event
100 * @ * * * 3 * ¢
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Historic Earthquakes Durations

e M 7.9 San Francisco (1906) — 45 sec

e M 6.6 San Fernando (1971) — 12 sec

e M6.9 Loma Prieta (1989) — 20 sec

e M 6.7 Northridge (1994) — 10— 20 sec

“ "M 8.0 Mexico City (1985) =3 —4 min
e M9.1Tohoku (2011) — 6 min

e MO9.2 Alaska (1964) — 4 % min

D S ———— -

Subduction Zone Earthquakes



Timeline After Event — System Controls

_. 800 —— b d . . | .
':,,2 I NS-component - Observed seismic acceleration
Ea rthq uake occurs g 4 Max.699 cmis? 1 record in Sendai city (Nankodai
£ 0 ' - Higashi elementary school)
g 400 | 1 during the 2011 earthquake.
§ Mori, Tomohiro & Tobita, Yoshio & Okimura, Takashi. (2012). The damage to hillside
I 2 embankments in Sendai city during The 2011 off the Pacific Coast of Tohoku
< _800 Earthquake. Soils and Foundations. 52. 910-928. 10.1016/j.sandf.2012.11.011.
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* Earthquake Response: B

— Local accelerometer or “early warning system” provide signal

 WWSS System Controls are initiated
— Goal to get equipment to most stable state:
» Stop all mechanical systems
» De-energize all equipment
— When external power supply stops, battery systems provide power to critical systems
— Remain in stable state until post-earthquake critical activities complete

(=]




Timeline After Event — System Controls

* Post-Earthquake Activities (prior to energizing generators):

— System hydraulic transients dissipate

— Life safety/staff activities:
* Individual safety
 Staff safety check
» Off-duty staff report in (as available)

— Aftershocks
— System Checks

Emergency Conditions — SCADA Response

* On loss of power, WTP will monitor FWPS pipeline pressure waiting for
stabilization, and for a predetermined time for utility power to be re-
established. Automation will wait for the longer of the two conditions.
A sustained (time not shown on this chart) power outage will cause

t




Timeline After Event — System Controls

Automated Control Actions — Seismic Valves at Turnouts

* Turnouts supply water to Partner Agencies’ systems

Autonomous Turnout Operations

1. Valve operation- automatically responds to seismic event
(pre-selected response of closing, limiting or monitoring
with limits)
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Timeline After Event — System Controls

Automated Control Actions — Seismic Valves at Turnouts
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16" DIP SEE NOTE 3
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Timeline After Event — System Controls

Automated Control Actions — Seismic Valves at Turnouts

Magnetic Flow Meter

Motorized Seismic Valve
Flow Meter Vault

Pressure Sensor

Force Balanced FLEX-TEND®

--

/ Buried Isolation Valve

Turnout Pipe
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Direction of Flow
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Timeline After Event — System Controls

Automated Control Actions — Seismic Valves at Turnouts
« PLC

e RTUs

* Accelerometer

e Battery Backup
— 5 days for SCADA
— 5valve turns

@ @ © @ o o
* Hookup for temp power
* Information for control logic: g TR e i Sty wgme | T
— Communications from WTP
— Local accelerometer i ! i )
— Local flow ]%
— Local downstream pressure D ] ) |
ij \S ; —J |
I
TIoT ikl i

DETAIL - LAYOUT 44 INDICATES EQUIPHENT INCLUDED IN SYSTEM INTEGRAT

AND RIRTHER DEFINED IN SECTION 40 &1 00



Automated Control Actions — Seismic Valves at Turnouts
e Vital part of overall system operation:

Timeline After Event — System Controls

Throttle flow i

Maintain pressurized system ;

Preserve system storage i

Continuity of system communications & control through SCADA MR-

with batte ry b ackup Figure 9. Effect of internal pressure on the bending response of double-welded lap

joints (DJs = 191).

New Approach for Responding to Disasters, based on
the Lesson Learmed from the Great East Japan Earthquake

Multiple Routes for Disseminating Information Relating to Disasters

Requires 5 days of battery backup ‘_ ““ \7’ s— . i
(or alternate power supply) as part esnt(T ‘f’"‘“ . A
of overall “System Operations”

i%wm



Timeline After Event — System Controls

Automated Control Actions — Seismic Valves at Water Treatment Plant
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Timeline After Event — System Controls

Automated Control Actions — Seismic Valves at Water Treatment Plant

—* FIFE{COLOR VARIES BY FLOW STREAM)
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Within the main treatment process, seismic valves uses on the
downstream side of the filters to keep them full of water on shutdown




Timeline After Event — System Controls

Automated Control Actions — Seismic Valves at Terminal Reservoirs

300'

APPROXIMATE
EXISTING GRADE AT
FUTURE RESERVOIRS

RESERVOIR

FINISHED GRADE

Closure of seismic valves at turnouts need
to be coordinated with remaining supply

Seismic valve at reservoir closure driven
by hydraulic transients

Construction of 15 MG~ fgf.
“East Reservoir” . . ;

Seismic valve can be used when “Future West Reservoir” is buil




Timeline After Event — Power Supply

Time After Earthquake Event
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Timeline After Event — Power Supply

Time After Earthquake Event
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Timeline After Event — Power Supply

Time After Earthquake Event

100 * * * * * < o -
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Timeline After Event - Capacity, Storage, and Hydraulics

Hydraulic™
Transients”

80
70
60
50
40
30
20

10

Time After Earthquake Event

* * L 4 * + * & 4
5min 45min 8hr id 2d 5d 1mo 6mo

® ‘M9.1 (Tohoku Earthquake)

1,500 hp vertical turbine pumps

at RWF and WTP will result in

hydraulic transient that could last o it

up to 45 min t at “future” peak

flow conditions

-

i e S . 3 e e
0 1 10 100 1,000 10,000 100,000

Time (minutes)

¢ Time Power Grid (%)  seeeeeees Facility Batteries = ====- Turnout Batteries

Hydraulic Transients (% Surge) EQ (Mx10)
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Timeline After Event - Capacity, Storage, and Hydraulics

Time After Earthquake Event

100 * * * * * * * o

Ca p a C Ity S5min 45min 8hr 1d 2d 5d 1mo 6mo
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80
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Power Grid restored _ﬁ

Additional capacity available once

20 \

T
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SN teattee it ot M i i Wt i e .~ e s L '_'I.' ipinfalntulipinfalynfu e :.'_' i '_'I __________

60 — —
Initial and “future” capacity when
>0 second “West Reservoir” is built T e A e e e AT .
a0 dictated by available storage | rseD e
1
30 \ | 50% capacity w/n 48 hrs —
|
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¢ Time
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Timeline After Event - Capacity, Storage, and Hydraulics

Initial capacity based on Tentative Operational Levels:
available storage volume Elevation Volume Volume Comments
300° (ft) 1 Reservoir | 2 Reservoirs
(MG) (MG) [Future]
35 525 N/A N/a Roof Height
APPROXIMATE
FUTURE RESERVOIRS 30 520 15 30 Top
operational
level
20 510 10 20
10 500 5 10 Top
emergency
RESERVOIR storage
FINISHED GRADE 0 490 0 0 Floor




Timeline After Event - Capacity, Storage, and Hydraulics

Frances TO &4

Available System Capacity (Disbere
Time After Event Capacity with 1 Capacity with 2 oposed Butorst
ir* irck Butternut Creek TO . Creek (BC) Blowoff Western TO |4
Reservoir Reservoirs (ritebors Bl Croek (B0 Blowoll e

0—24 hrs 5 mgd 10 mgd g Fermingon T0
24— 48 hrs 15 med 15 megd =T
48 hrs+ 30 mgd 30 mgd w10 M o0
Power grid restored 60 mgd 60 mgd |
* Based on initial WTP capacity of 60 mgd So Cooper TO .

& MPETO

rrrrrrrrrrrrr

f:) Hillsboro Proposed Tualatin
River (TR) Blowoff Legend:

] -~ Open valve
) ¢ Closed valve
) ~ Throttled valve

System capacity distributed
at turnouts based on
ownership percentage wip 1o I



Timeline After Event — System Controls

Automated Control Actions — Seismic Valves at Turnouts

Turnout Control Logic (Tentative) Closure of Motorized Seismic Valve in
Turnout Flow Meter Vault

Earthquake >
Min. Magnitude

|
| |
No (don’t move Yes (change
valve position) valve position)

Magnetic Flow Meter

Motorized Seismic Valve

Flow Meter Vault

Fressure Sensor

Pressure < 20 psi
(close valve)

Buried Isolation Valve

i/ / Turnout Pipe

Flow > max.
(close valve)

Otherwise
throttle valve

“‘llil‘-|“-“ —

Direction of Flow WIASS Side




Timeline After Event — System Controls

Automated Control Actions — Seismic Valves at Turnouts

Longest Valve Closure Time Optimized Valve Closure Time

Butterfly valve starts in fully open position Butterfly valve starts in partially open position

Start position ) Start position —
fully open '|°|' partially open
(Position A) J (Position A) -
=)
End position — End position M R
(Position B) M (Position B) mgd system flow
J J
Valve moves almost 90° 24 hr position
to nearly closed position (Position C) 2 15 mgd system flow
Valve closure times need to be coordinated 4PS h.r Posglon g> 30 mgd system flow
™ with hydraulic transient response of system (Position D) —




Timeline After Event — People/Staff

Time After Earthquake Event

100 * A 4 * * * A 4 *

I n It I a I Iy Smin 45min 8hr 1d 2d 5d 1lmo 6mo
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&
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70 : ® M7.1(39min) ® M7.0(4mo)
@ Tsunami (50min)
60 A\ PR N S O
Shelter for Earthquake Start Checks
(B R A RERRRERRERRIRRERRRRRRERRRRRRRERRERRERRERRNRRERRRNERRERRRRRRRRERRRRRRNNN,] Requestsupplies
! Start Generators
50 : I____________
40 . I
30 \ | I- —
20 | |
10 jeesrssssnnrstsnnnrsannhisanssenasnnnnnnnnsssanssinsnssannsnennssnennennnesnnnsenneslonsneadens
T [ :
............................................................................................................... ]
0 il N L e s . P
0 1 10 100 1,000 10,000 100,000 1,000,000
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¢ Time Power Grid (%)  seseeeees Facility Batteries = o====- Turnout Batteries
g = = Emergency Exit Light Batteries == == Generators = Capacity (mgd) semunes Fytyre Capacity (mgd)
3 Hydraulic Transients (% Surge) @ EQ(Mx10) = = = = = Staff Activities




Timeline After Event — People/Staff

System Checks

| | -.ffM Raw Water
* Through SCADA and control systems ""?ﬁfj \l B v
= = instrument

=

* Though instrumentation

= to assess
0 tiltin the
caisson

* Visual
— “Rapid” inspection (OrSAP training —June 7)

— Remote through video cameras

inspection




Timeline After Event — People/Staff

Time After Earthquake Event

100 * A 4 * * * A 4 *

Re q u e St \ 5min 45min 8hr 1d 2d 5d 1mo 6mo
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Supplies -
80 ™ ® M?7.9 (29min)

& -
70 \ @ M7.1(39min) @ M7.0(4mo)
: @ Tsunami (50min)

Emergency —

Shelter for Earthq:m_ke Start Checks

I NN N NN NN NN SN NN NSNS NN SN NN N EEE NN NN NI NS NN N NN EEEEEEEEEEEEER RequestSupplies

Res po n Se 50 I i Start Generators
Coordination |

&

S
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30

20

10

0 1 10 100 1,000 10,000 100,000 1,000,000
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¢ Time Power Grid (%)  seseeeees Facility Batteries = o====- Turnout Batteries
] = = Emergency Exit Light Batteries == == Generators s Capacity (mgd) =0 sesesss Future Capacity (mgd)
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Timeline After Event — People/Staff

* Coordination and reporting out to Partner Agencies and
coordination with other emergency response activities

® | Command and Management — Incident
— Command
Preparedness System
Resource Management Multiagency
e e _ — Coordination
NATIOMAL INCIDENT Communications an d System
MANAGEMENT 5Y5TEM Informatio M nagement
Ongoing Management and .
Ma?nt nnnnnn L] Public
@}:E.\ig Informat




Time After Event - Supplies and
Infrastructure Interdependencies

X Y _
“Action Plan” included in County's ‘;’;T iy Key Infrastructure
Natural Hazard Mitigation Plan —zee = —e— || Interdependencies
(NHMP) related to Seismic Upgrade to — oo e Lo ﬁ”\wj B
Two Bridges on Roy Rogers Road: zownana st | "

e Serves as a critical transportation link
within Washington County to provide
supplies for WTP and RWF operations
following an earthquake.

Chizican Creek Crezsing - SW Roy Rogers Rd

# After 5 days (Roads):
Diesel for generators

‘fﬁ%& @ FEMA 6 IEM : Other chemicals/

consumables
» Electric Power (for > 50
Washington County Natural Hazard Mitigation Plan — 2022 Update percent capacity)




WWSP Seismic Level of Service (LOS) Goals

* Target States of Recovery
modeled off the ORP

* Added “5 days of self-sufficiency”

The Oregon Resilience Plan
Reduin ik and mprovin Recovery
o the Next Coscadia Earthauake and T

Report to the
77 Legislative Assembly

Oregon Seismic Safety Policy
‘Advisory Commission. (0s5PAC)

TARGET STATES OF RECOVERY: WATER & WASTEWATER SECTOR (VALLEY)

Event
occurs

hours | days days

weeks

2
weeks—
1
month

1-3
months

3-6
months

6
months
-1year

years | years

Domestic Water
Supply

Potable water
available at supply
source (WTP, wells,
impoundment)

Main transmission
facilities, pipes,
pump stations, and
reservoirs
(backbone)
operational

Water supply to
critical facilities
available

Water for fire
suppression—at key
supply points

Turnouts also part of

Water for fire
suppression—at fire
hydrants

Water available at
community
distribution
centers/points

Distribution system

. Y X
. operational ‘ ‘ -

maintaining 5 days
of operational

capacity of the
WWSS overall
“System Operations”

Table 4-2 WWSP LOS Goals

System Components Proposed

Intake and RWF

WTP

Terminal Storage Reservoir
Transmission Lines
Appurtenances

Turnouts

System Communications

Distributed Control System

System Infrastructure

2\

2\

~

~

e 25% capacity within 24 hours
¢ 50% capacity within 48 hours
® 90% to full capacity when power transmission and

trgpspertatiofls Festored i
¢ 5 days of self-sufficiency for all consumables required for )
operatlons -

e Fire sumreﬁlmsystems shallde automn‘lﬂuﬁn(ﬁully
operable at 90-100% capacity immediately after a seismic event

¢ 25% capacity within 24 hours

® 50% capacity within 48 hours

o Full treatment process available immediately for critical
components’

¢ 90% to full capacity when power transmission and

trgpspertehoms fEstored. — T T T o= -
s days of self-sufficiency for all consumables required for ™ )
Operations -

. F|r~Su'p'preslon- systemas shallke autonomuusﬁna'fully
operable at 90-100% capacity immediately after a seismic event
e Same as ORP_MamT:ansmlsmnSystﬂn
»RES_ 1—0 Water Quality Building and related |nfrastrud'ﬂro§hall
meet the requirements of other “Facilities” as identified for the
““Intakeand f RWF and the “WTP” -

e Same as ORP, Mam Transmission System

-

e Same as ORP, Main Transmission System

e Same as ORP, Main Transmission System

o All critical systems to be hardwired

o All critical systems must be able to operate independent of
Internet (including wireless)

e Include cyber security protocols

¢ Primary and secondary communication systems to be
determined

o All facilities and transmission system components shall sustain
no structural or mechanical damage that impairs system
capacity or operability

Key: ORP = Oregon Resilience Plan; RWF = Raw Water Facilities; WTP = Water Treatment Plant
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_uﬂiilamette- Water Supply

Mike Britch, P.E., MPA

Engineering and Construction Manager
Willamette Water Supply Program
mike.britch@tvwd.org

info@ourreliablewater.org

www.ourreliablewater.org

.
(11 Tube;

g


mailto:info@ourreliablewater.org

Willamette Water Supply

.



C.A.T.S. System


https://youtu.be/wmOmIrsZQk0
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