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- Rose Villa
By Campus
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STEP 1

Setting
Goals

Resilience Action Plans




A

esilience Action Plans

The RAP is a long-range plan that requires
long-range vision and community buy-in.

The goals and strategies are both
aspirational and achievable.

i
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The solutions result in measurable
advancements and operational savings.

The RAP is coordinated with capital
and master planning; it's a lens not a
separate project.




Define Resiliency & Clarify Priorities

ROSE VILLA'S DEFINITION

A resilient campus can maintain:

— Stability of its operations

— Safety of its community

LEGEND
highest medium mid-low lowest
priority priority priority priority

HIGH
LIKELIHOOD

MEDIUM

LIKELIHOOD

LOW
LIKELIHOOD

Heat
dome

Multi day
outage if
summer
or winter

Wildfire Wind- Ice/snow

Multi day
outage if
spring
or fall

Smoke storm storm

— —

Pandemic BIG
Earth-
quake

Heavy
rain, Fire event
Flood

LOW SEVERITY

MEDIUM SEVERITY HIGH SEVERITY



Set Measurable Goals

\ ENERGY
(ﬁ) RESILIENCE

O WaTER e

l SsTRUCTURAL
= RESILIENCE

PHASE 1

SET
Goals & Strategies
END OF 2023

PHASE 1 REPORT
Establish RAP Goals
and Strategies

PHASE 1 REPORT
Establish RAP Goals
and Strategies

PHASE 1 REPORT
Establish RAP Goals
and Strategies

PHASE 2

ANALYZE
Scope & Cost
END OF 2023

PHASE 2 REPORT
Strategy Analysis, Cost,
and Work Plans

PHASE 2 REPORT
Strategy Analysis, Cost,
and Work Plans

PHASE 2 REPORT
Strategy Analysis, Cost,
and Work Plans

PHASE 3

ACHIEVE
Goals & Capital Plan
END OF 2025

REDUCE
Energy Use Marginally

BACKUP
Energy for 3-5 Days

REDUCE
Water Use Marginally

BACKUP
Water & Sanitation 2 Wks

REINFORCE
Furniture and Equipment

PHASE 4

ACHIEVE
Goals & Assess Progress

END OF 2030

REDUCE
Energy Use by 20%

BACKUP
Energy for 1-2 Weeks

REDUCE
Water Use by 13%

BACKUP
Water & Sanitation 4 Wks

REINFORCE
Pre-1975 Homes

PHASE 5

ACHIEVE
Goals & Set New Ones

END OF 2040

REDUCE
Energy Use by 50%

BACKUP
Energy for 2-3 Weeks

REDUCE
Water Use by 25%

BACKUP
Water & Sanitation 4+ Wks

BUILD
ROSE Amphitheater



Identify Strategies

151 ROSE Homes
Retrofit old cottages R
into resilient homes [ w1 Fuwre_:—suwre

I I Afford. | Afford.

I Store Housing | Housing

I Supplies Develop L

Willamette Rve'

[
@ QO ;
k

¢Garden Grove

Denny Road

e I

.-—--—..’.'

Laurie Avenue

- —
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ROSE Ampitheater *y .

Community Gardens

L —
_—
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4 ROSE Havens T 1
Retrofit of commons
for emergency shelter

12 ROSE Ports

Retrofit carports into
neighborhood hub

1 ROSE Amphitheater
New Regenerative venue
and emergency shelter

Schroeder Aver?ue~

ROSE Haven {Health Clinic, Rec, Rm as Shelter, Daycare)

Schroeder Lofts

e

Trillium Townhomes|

| Madrona Grove

ROSE Haven
(Kitchen, Dining. and
ounge as Shjur

Main Street

River Road

ROSE = Resilient Operations + Sustainable Energy




ROSE Strategies achieve RAP Goals

into resilient homes

in campus energy use
microgrid emergency power supply

4 ROSE Havens
I Retrofit of commons
ﬁ for emergency shelter
Water @ 25% reduction in campus water use
Goals 4 wks emergency water supply and sanitation
Ead 12 ROSE Ports
5 Retrofit carports into
[ neighborhood hub
older buildings for safety
for immediate occupancy
N .
<O 1 ROSE Amphitheater

New Regenerative venue
and emergency shelter
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Key Strategies for Energy Resilience

AN

I

4 ROSE Havens

+ Optimize generator backups
+ Transition to campus microgrid
Upgrade for energy efficiency

151 ROSE Homes

Increase insulation, air tightness
Replace windows, fixtures, equip.
+ Add solar and battery systems

REDUCE ENERGY USE GOAL

~48* kBtu/sf/yr

save 20%

12 ROSE Ports

+ Add solar photovoltaic panels
+ Add battery back up
+ Add EV charging

1 ROSE Amphitheater

Solar photovoltaic panels
Battery backup
EV charging

ENERGY SUPPLY DURATION GOAL
3-5 days more if sunny

more if sunny

*current energy usage
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Energy
Summary

buildings as well as building/spaces

’ Focus first on least energy efficient
that are to serve as emergency shelters.

efficiency upgrades, then right-size
mechanical systems that actively use
energy.

’ Reduce energy loads with passive

‘(

v‘\
\\‘
|

|

replacements and/or w/ funding

’ Time Solar installs with roof
opportunities for cost efficiency

\
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Key Strategies for Water Resilience
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AHHY

l 1+
151 ROSE Homes 4 ROSE Havens
Increase water efficiency w/ * Add rainwater catchment
Fixture & equipment replacement » Add rainwater purification
Store bottled water + Store bottled water

REDUCE WATER USE GOAL

1,009,870* gal/month

N &

[ 4
7/ ‘\
L
‘ O\ 0 9
¥
|
12 ROSE Ports 1 ROSE Amphitheater
* Add rainwater catchment + Rainwater Catchment
* Add rainwater purification + Rainwater purification
Store bottled water + Composting toilets

WATER SUPPLY + SANITATION GOAL

2 weeks

save 13% VLR VRCEV G i PHASE 4 2-4 weeks for sanitary

save 25%

*current water usage

~757,403 gal/month RS 10E 4 weeks or more if rainy
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Water Resiliency
Summary

Invest in water resiliency upgrades
using cost savings from lower water bills.

Purifying rainwater is the safest

source of renewable emergency potable

water supply, compared to filtering
greywater or river water.

Human waste management can
be rudimentary during an emergency.
Living Machines require too much

maintenance and space, and cost too
much.




Key Strategies for

ENLI
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151 ROSE Homes 4 ROSE Havens 12 ROSE Ports 1 ROSE Amphitheater
« Strap objects to walls « Strap objects to walls » Design for Immediate Occupancy « Design for Immediate Occupancy
« Seismically reinforce structure « Seismically reinforce structure « Seismic Category 4 Standard « Seismic Category 4 Standard

« Install earthquake gas shut offs + Install earthquake gas shut offs

INCREASE SAFE EVACUATION INCREASE QUAKE-SAFE PLACES



Optimize
Strategies!

Synchronize strategies
to minimize costs and time
during design and construction

Scale strategies
appropriately so that solutions occur
at building, neighborhood & campus.

Phase strategies
to increase resiliency over time and

align with other campus development

Everyday benefits
to increase resiliency over time and
align with other campus development




Emergency Response Plan

O[O
O[O0
Improved Revise ReadyForce Improve
Stockpiles Response Guide Sanitation.
N
. -
N =
AN 1
Create Campus Supply Water Host Annual
Response Maps and Sanitation “"Refresh” Parties

ONGOING




Engage Your
Community!

Form a resident committee
that provides feedback, analysis and
even some implementation of actions

Educate staff and residents
regularly to keep them engaged,
informed and supportive of the RAP

Collaborate with change makers and
Garner buy-in from your jurisdiction




STEP 2

Analyze
trategies

Microgrids




What is a Microgrid

MICROGRID CONTROLLER

The microgrid controller is the brains that enables all the
pieces to act as a unified system. It evaluates inputs from the
grid, the onsite energy resources, and the building systems
to determine its operating approach. When grid connected, it
can leverage building systems to support grid needs. When
islanded from the grid, it can balance building systems and
onsite energy resources to create a resilience microgrid.

BATTERY ENERGY STORAGE —e

Energy storage, often in the form of batteries,
are a key component of the microgrid. The
specific charge and discharge operations will
depend on the prioritization of the battery's
use for energy resilience, operating cost
reduction, or grid services.

A

N

o

ATAY
AL

LXTT7 505

<\

PHOTOVOLTAIC (PV)
SOLAR PANELS

PV supports building energy use with onsite
energy generation, but is fully dependent on
the immediate solar resource. It therefore
may not generate enough to cover building
loads in some moments and more than is
needed in others. Partnering with other
solutions, such as a battery, can increase the
benefit of PV not just to one building but to
the larger grid region as well.



TOTAL HOURLY LOADS IN THE NW GRID REGION
Source: NREL, Cambium 23 Midcase Northern Grid West, Busbar Load

Considering
the Impacts of
Peak Demands

1/1/2025 4/1/2025 6/30/2025 9/28/2025 12/27/2025

REGIONAL HOURLY LOAD ORDERED FROM LARGEST TO SMALLEST
Source: NREL, Cambium 23 Midcase Northern Grid West, Busbar Load

28000
26000
The cumulative impact of peak events results in an
240C8 N ] outsized impact on the grid system. The last 10% of _
22000 load hours require a 20% increase in grid resources.
@ Peak90th
percentile of > 20000
hourly loads = 18000
{ Peak 75th 16000
percentile of
hourly loads 14000
Loads under peak 12000
75th percentile of 10000

hourly loads
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Microgrids for Your Existing
Campus In Just Three Easy Steps!

STEP 1

Understand Your
Design Conditions

« Existing Systems
« Existing Loads
« Onsite Generation Potential

STEP 2

Establish Your
Operation Goals

How is the project defining
resilience?

« Loads

« Duration
« Operating Scenarios
Determine system architecture

and resource sizes based on
operating requirements

STEP 3

38

Design a
Microgrid!

Success!
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Existing

Infrastructure

Challenges

LEGEND MAP LEGEND
- SECONDARY METERING O POWER POLE
M infrastructure after the meter
is utilty owned and operated
(I VAULT
- PRIMARY METERING
AN infrastructure after the
meter § customer owned and -
operated [ OPEN CONNECTION
——  OVERHEAD 3 PHASE 4/0
e OVERHEAD 3 PHASE #2 ACSR
s OVERHEAD 2 PHASE #2 ACSR
s OVERHEAD 1 PHASE #2 ACSR

UNDERGROUND 3 PHASE 1/0

UNDERGROUND 1 PHASE #2

MISSING INFO

UNDERGROUND MISSING INFO



Garden
Faci»ties 2 en

Facilities 3

440.8 MWh bt}

Central
Pocket

99

South Main
Street Apts

805.9 MWh

Madrona
Grove

I mPe ...

0

Shops
16.6 MWh

50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 B850 900 950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450
kWh

Yearly Energy
Density



Onsite Generation Potential

SOLAR PRODUCTION STUDY RESULTS

Solar Production Study: Results | roseviiia Hourly Solar Production

Annual Campus Level Annual Inner Core Annual Pocket Cottages Campus Winter Campus Summer Campus Equinox
5000 5000 5000 1600 1600 1600
4500 4500 4500
1400 1400 1400
4000 4000 4000
1200 1200 1200
3500 3500 3500 "
( y It
1000 1000 1000 K !1 i
3000 3000 3000 ! 11
- -~ -~ - - - !
£ £ i £ £ £ ‘ |
‘é:sou "g'zsoo > 2500 E 800 > 800 ‘é 800 (
i i i ; i i
2000 2000 2000 W
600 600 600
||
1500 1500 1500
400 400 A0,
1000 1000 1000 i
200 200 200
SW ) y . —‘
0 o 0 0 . 0 l " 0
Potential Solar Genaration Usepe Potontial Solar Senaretion Usage Potantisl Soler Generation Usage 7:00 8:00 9:00 10:00 11:00 12:00 1:00 2:00 3:00 4:00 400 $:00 6:00 7:00 .00 $:00 100011:0012:00 1:00 2,00 300 400 500 600 700 6:00 7;00 $:00 9:00 10:00 11:00 12100 1:00 2:00
AM  AM  AM  AM  AM  PM PM PM PM PM AMOAN AN AM AN AN AM AN M M MM M M M M M AM  AM AN AN AM AM M M PN



ONSITE STORAGE STUDY

BATTERY SIZING ESTIMATES

Campus Level Campus Level
REQUIRED BATTERY CAPACITY PASSING DAYS

Campus Level No PV Campus Level No PV

REQUIRED BATTERY CAPACITY PASSING DAYS

Legend:

Fail

Legend:

Fail



MICROGRID SCALES - CONCEPT OPTIONS

ROSE PORT + MICROGRID ALIGNMENT CHARRETTE

Gard
Faciliti;

1S
-~
-
»

Cottages
! | - .‘:*;. 3 South Main
’ Street Apts

Trillium I
Townhomas

Building

Garden
on Facilitiog 1

Garden
Facilities 3

SCENARIO 1 - Single Building

es 2

This scenario demaonstrates a microgrid on a
per-building basis, using a single pocket cottage
as an example.

90TH PERCENTILE 1-DAY USAGE: 121 kWh

NV Classic | PEAK DEMAND: 45.55 kW
Cottages

BATTERY CAPACITY: 220 kWh
Central ~
Pocket B

Cottages

BATTERY QUTPUT: 125 kW
BATTERY DIMENSIONS: 5'0°L x 3'0°W x 8'8°H

FOOTPRINT: 15 sf per Cottage

o
2
&
3

BESS BASIS OF DESIGN: ELM Microgrid

North Main =
Street Apts o 310

NE Clazsic—
Cottages

3a |[6s £

SSgenn

e mnmnean

'
=
'

Fac

Garden

Partial Campus

SCEMNARIO 3 - Partial Campus

Garden
Facilities 1
CGarden

ilities 2

Facilities 3

This scenario minimizes the number of reclosers but
excludes a significant portien of the campus from the

microgrid.

The Oaks

|| SEThassic | Schroodar | o
« Cottages Lofts .
! : o o | South Main
) Street Apts
' |
) Trillium Madrona

| Townhomes| Crisn

=

»
L
)

90TH PERCENTILE 1-DAY USAGE: 11 638 k'Wh

PEAK DEMAND: 927 kw

NW Classic |/
Cottages

BATTERY CAPACITY: & 256 k'Wh + 3,440 kwh
COMBINED CAPACTITY: 11,595 kWh

BATTERY OUTPUT:

BATTERY DIMENSIONS:

FOOTPRINT: ~1535 sq ft, excluding &' clearance between

LR Pavition systems and learance from property line. See map for
' A approximate scale.
' Se.
' ? % . BESS BASIS OF DESIGN: ELM Microgrid
' . c
'
' { %= Ies
g . ! »
H North Main 3 -
4 Street Apts 0 IIa -
: NE Classic I
' Cottagas
' & »

@274--- = =
g

Shops

Battery Energy
Storage System

== Garden
Garden Facilities 1
I B Facilities 2 k.
Grove Facilities 3
, S
S —)
= — - o T o,
/ Rose — "
! / Haven '
B = 'L g
By 0 _ E 73
' { ' South ¥ ; 't
¢ | | cemeal L 1
; = Rose o—Cottages Y
‘ : | The Oaks. i . y 5
4 | . .
s ' o5
=, = . 3|
Bt X P
! seCrase ‘ Schroeder = X
\ ages | Lofts S '
= - %o South Main | ' :
. - o Street Apts =
1 ( : =]
1 ) »
) ¢ i — 4 Strect Apts 0 G. =
' o | el Modrons . NE Classic
1 [Townhomes - % | Cottages
'
"1 = § n ) ®
l i | shape
Gardan
Garden Facilities 1
Candbn Facilities 2 =
Grove (- Facilities 3
O . >
M g 2a
- - o = S T
1|
‘ Rose 1L f e
' e sw L '  Garages
. " e - N . NW Classic
’ 1 . lassic - Uy ’ Cottages-
o - - —Cottages. . = = e S 2
= { [ " South ] 3/ 3 Y <& [
. { — [ —Central 40 it X3
) ! 4 L Cottages g ntral >
| The Oaks bk n o e Pocket ;
1 ¥ [ e | B B bk BACCICICN S | " P - ‘vtotbm R
. | ' | 0
| ( | I S8
” -
reu's
Lhy
. "‘-.~ Pavilion
Shianan - Y =] - LIS
SE[Classic Schroeder ' g =
Cottages. Lofts . ' D3 -
o X o South Main (! ¥ =6
,,,,,,,,,, Street Apts ! -
] . E e
) 5 i > >
[ ' North Main 2 - =
< o 1 4 Street Apts | _ Gi0
v | Teilliam J - . [ NE Classic
1 [Townhomes Crove g |
! '
777777777777777777777 ==(}S2
i ) Shops

Battery Energy
Storage System

Neighborhood

SCENARIO 2 - North Classic Cottages

This scenario ates a single hood
microgrid, minimizing reclosers but excluding a
significant portion of the campus from the microgrid.
90TH PERCENTILE 1-DAY USAGE: 1,400 kWwh

PEAK DEMAND: 110 kW

BATTERY CAPACITY: 650 kwh + 880 kWh expansion
COMBINED CAPACITY: 1,550 kwWh

BATTERY OUTPUT: 250 kW

BATTERY DIMENSIONS: (2} 10'4"L x §'3"W x 9'3"H
FOOTPRINT: ~130 =q ft, about the size of a parking space

BESS BASIS OF DESIGN: ELM Microgrid

Campus

SCENARIO 4 - Whole Campus

LEGEND

OUT OF MICROGRID
IN MICROGRID
BATTERY SYSTEM FOOTPRINT

MICROGRID RECLOSER
~$200K EACH

1
O
— OVERHEAD 3 PHASE 4/0
— OVERHEAD 3 PHASE #2 ACSR

OVERHEAD 2 PHASE #2 ACSR
—— OVERHEAD 1 PHASE #2 ACSR
UNDERGROUND 3 PHASE 1/0

mmsmamas UNDERGROUND 1 PHASE £2

MYSTERY LINE

UNDERGROUND MYSTERY LINE

Large BESS

SCENARIO 5 - 20MWh/80MWh Region

This scenario covers the entirety of the Rose Villa

Campus but requires more reclosers.

90TH PERCENTILE 1-DAY USAGE: 15,832 kwh

PEAK DEMAND: 1,256 kW

BATTERY CAPACITY: (2) 8,256 k
COMBINED CAPACITY: 15,512 kWh

BATTERY OUTPUT: 1,500 kW

BATTERY DIMENSTONS: (2] 7

FOOTPRINT

'0°L % 15'0"W x 9'0°H

2,100 sf, excluding &' clearance between

This scenario covers the entirety of the Rose Villa
Campus plus an nown amount of the surrounding
region, totaling 80MWh and 2 J

BATTERY CAPACITY: 8,256
COMBINED CAPACITY: 75

BATTERY OUTPUT: 1,500 kw
COMBINED OUTPUT: 19,500 kW

BATTERY DIMENSIONS: (13) 70°0°L x 15°0°W x 9'0°H

FOOTPRINT: ~14082 sq ft including Control House and
Transformer, excuding & clearance between systems and
10" clearance from property line

See map for approx. scale

BESS BASIS OF DESIGN: ELM Microgrid

systems and 10 clearance from property line. See map for

approximate scale.

BESS BASIS OF DESIGN: ELM Microgrid

N o o=

_:|— SEClassie |
,  Cottages.

Battery Energy
Storage System
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STEP 3

Implement
Projects
ROSE Port
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ROSE Port

NEIGHBORHOOD RESILIENCE HUB

— 4-stall carport (881 sf)
for four residents’ vehicles

— Existing concrete slab/walls
of previous bermed garage

— MassPly roof and Glulam beams

— Collects and stores
solar energy and potable water

— Neighborhood emergency
hub with backup energy, water,

— Proof of concept
for ~12 more ROSE Ports on campus



EROSETOT
Resilient
Energy Systems

— 17.2 kW solar photovoltaic panels +
battery backup

— 27 kW battery system

— Certified Zero Energy by ILFI after
1yr of operation

— Level 1 trickle charging for (4)
residents’ EV vehicles

— Net metering and meter
aggregation




e Resilient
Water Systems

1,300
8.2%%%% — 950sf metal roof receives

— ~21,000 gallon/year of rainwater

WATER — Stored in 3100 gallon cistern

FILTRATION /

— Pumped using PV+battery power

— Filtered and purified w/ UV system

— For emergency potable water use

— For some/all residents for 2-4 wks

— Clear pipes for educational purpose




ROSE Port
Next Steps

é Educational placards
ﬁ Gathering space

’ Mural on walls
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_ROSE VILLA RESILIENCY ACTION PLAN

2023 IN REVIEW

The Rose Villa RAP team is committed to strengthening the campus’ resilience to events such as power outages,
earthquakes, heatwaves and wildfire smoke events, Read on to find out how we're leading the way to a more
resilient and sustainable community!

AlR QUAL'TY ....... sessvRIRasTYIRL, 3 yanenes COTTAGE RETROF'T

Arcund campus we have

{%@@

-
s’

Purple Alr PM2.5 air Two portable CO2
monitors to measure monitors to inform
fine particulates ventilation rates

Working on detailed analysis of various cottage
retrofit options to improve comfort, energy
efficiency and earthquake safety without
displacing residents during construction

S SAVING WATER e

: Updated specifications for
5 082 low-flow WaterSense
’ fixtures for all future
gallons

construction and

%%@é renovations
=
of emergency water 0

stored on campus

s ENERGY UPGRADES &

RN
%

resilience to outages, 1 —
including renewable energy —
generation and storage T—

'3
Planning for campus utility }Z
grid upgrades to increase [/ Ae—R\)

LeTARIERAs LT e,
s,
e asssssasatssnssasarnsnnnes

. o
N R IR R R AR R AR R R SRR SRR ARt

- 5,600

AR RN,

K
»
-

.

.,

iﬁ'ﬁ‘m

RV's Resident ;
Emergency Guide sanitation waste bags .
Updated and distributed Ready for use if toilets P ?an%?
to all umrj:gpnde:t-hvmq are non-operational ataff and residents

Procured and stored

S 2@

Developed Ready Force
neighborhood maps of emergency food

In addition, Ready Force hosted four expert
presentations on earthquake preparedness,
emergency sanitation, summer heat and
wildfire smoke

"
M Neuene aaesss R ss R Rt ReRr st s s s s nat”

SRR AR AR AR R AR
0

., B
A RN N RN RN R A RN AR RN AR AR R RN AR R AR ARt

L P T
o

Traseaner s r s ia s e sa s s an s s s nneasnneeanseens [ collaboration with Ready Force and Green Hamimer

EMERGENCY RESPONSE suSes AIR QUALITY g

: Monitoring :

: indoor air quality £ g

- throughout = 1 YR :

- : the year :

mmDw : :

==0 ? : :

= : E

Constructing the 19 ROSE Port on campus this Spring! ™™ Readytabe i
This Zero Energy carport will produce and store 100% of - i)  deployedon i
its own clean, solar power and potable water for emer- : Ai o ::E days with poor  :
gency use. Designed to withstand large earthquakes, it : W pAwiere Lokl Air Quality Index
will serve as the first of many campus emergency hubs, : el (AQD dRys :

= ENERGY UPGRADES ™%

P COTTAGE RETROFITS S

e EeRRLER e,
. o

' _ROSEVILLA RESILIENCY ACTION PLAN

2025 PROJECTS

& SAVING WATER @

L] [}

660

2 —i Refining plans for campus
1 <:> ¥ micro-grids including solar
F VG e

photovoltaics and balteries,

Levei 2 Electric Vehicle (EV) e
chargers to be installed in ALY
early 2025 through PGE's ]1 g o \

Make Ready EV Program.
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Fleet
Electrification
INSTALLING 12 EV

CHARGERS THROUGH THE
MAKE READY PROGRAM

Campus Resiliency Projects

for 2025 and Beyond
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Advancements
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Web Dashboard
with Resources
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EDUCATIONAL RESOURCES

Upcoming
Development

NEW ZERO ENERGY
NEIGHBORHOODS AND A
PASSIVE HOUSE TOWER
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