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LLOYD CRQOSSING

Sustainable Urban Design Plan & Catalyst Project
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Portland State University

Stephen Epler Hall



The Big Pipe

Portland Stormwater

MITHUN
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EXISTING
BICYCLE
PARKING

SW MONTGOMERY 5T,

y T
5
3-'; Stephen
Epler Hall
%t
u
Legend
o
1 Bio-Swales '.‘""'
2 Underground stormwater e rl ;
collection vault for irrigation ¥
and greywater system T
Rainwater collection boxes -
Eco alley >

Additional bike stalls
Preservation of

significant trees

8 Pedestrian walk to campus

3
4
5 Adjacent to trolly & mass transit
6
T

No automobile parking for building

King Albert
Hall

Hoffman
Hall

[E

S W 11TH AVENUE



Summer
Sun

Winter
Sun

West

King Albert
all

East
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Water Economics

Stephen Epler Hall

Direct Costs

Direct SaVingS (18 yr break-even)
$6.9/yr

net $10k present value over 25 yrs
using 3% real discount rate

5%
internal
rate of
return

MITHUN



Direct Costs

Direct Sa.VingS (2 yr break-even)
$6.9Kk/yr

net $10k present value over 25 yrs
using 3% real discount rate

Water Economics

Stephen Epler Hall

MITHUN
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Ihe Blue|Ring

connecting/places

Seattle’'s Open Space Strategy
For the Center City
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The Olmstead Plan
Seattle
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The Blue Ring
Seattle
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The Blue Ring

Seattle

MITHUN



°
@
&
@
0n
@

o
@

8

=

=

o

<
(4]

=
=
5

s

=

o=

E
=

Hargreaves
Associates MITHUN




MITHUN






Urban Heat Island
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The
Triangle

Seattle

Vicinity Map

The Triangle
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Traffic Focused

The Blue Ring
Taylor 28 Project
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Feople Focused

The Blue Ring

Taylor 28 Project .
MITHUN
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Lloyd Crossing Urban Design Plan

Portland, Oregon

MITHUN



Sustainable Urban Design Plan:

|dentify “green” infrastructure opportunities and
synergies that can be realized at the neighborhood

scale

Lloyd Crossing Signature Project:

Develop a conceptual design for a sustainable,
financially feasible, mixed-use development project
that will catalyze future private development in the
district

PDC

PORTLAND
DEVELOPMENT
COMMISSION

MITHUN



Coal Based Electrical Energy
Portland Lloyd District

MITHUN
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Predevelopment Metrics
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Solar Energy

Predevelopment Metrics
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Solar Energy

Water

Predevelopment Metrics
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Solar Energy

Water

Carbon

Predevelopment Metrics
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Solar Energy

Water

Carbon

Habitat

Predevelopment Metrics
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Solar Energy

Water

Carbon

Habitat

Materials

Predevelopment Metrics

MITHUN



Intensity of Resource Use

Reduced
Environmental
Impact

Increase

------------------------- Predevelopment Level of Intensity -ccccecceaaaaao D8 .-

o 1900 1950 2000

2003

A N Sustainable Strategy "Predevelopment"” Goal
B B B No Strategy "Status Quo"

C Reduction in Environmental Impac

Lloyd Crossing Sustainable Urban Design Plan

Portland, OR
MITHUN




Puget Sound Region in 2040

Greenhouse Gas Reductions from Land Use Actions
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Puget Sound Region in 2040

Greenhouse Gas Reductions from Land Use Actions
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Pre-development Energy Use Conditions

Solar Energy Input

161,006,000 kWh [yr @ Solar Energy Reflected, Absorbed & Released

poo kWh/y

CO2 Used

681.2 tons/yr

"*«  Carbon Fixed

185.8 tons/yr

Solar Energy Used by Photosynthesis

Carbon Balance
Net removal from atmosphere: 681.2 tons/yr

Lloyd Crossing Sustainable Urban Design Plan

Portland, OR

MITHUN



200,000,000 -

180,000,000

Solar Energy

et |
160,000,000 3 o linput
aEner® |
140,000,000 LBt
c oot . I:- Efficiency
|
120,000,000 4

151 "_'ll'_l'- N0 VT

100,000,000 -

80,000,000 1

Energy Use, kWh

60,000,000

40,000,000 -

P00Z
200z
8002
0L0Z
ZI0Z 4
FLOZ
L0z
BLOZ
020z
ZZ0T
¥Z0Z
920z
820z
0E0Z
ZE0Z
¥EOZ
9E0Z
B8E0Z
oroZ 4
Zroz
FE
o0z
80z
0502

Years

Energy

2050 Energy Path
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2050 Per Plan Energy Use Conditions

Solar Energy Reflected, Absorbed & Released

&9 Solar Energy Input

138,905,309 kWh fyr
161,006,000 |<W|’1/yl’ ", Solar Energy Used for
1 Building Lighting
& 534,000 kW h fyr
Solar Energy Used by o :
Photosynthesis . Solar Energy Used for
446,656 kWh/yr | On-Site Generation

12,586,000 kWh [yr
Solar Energy Converted to
Building Thermal

1 7 4,534,000 kWh/yr

Electricity Generated

at Wind Farms
51,300,000 k'Wh fyr

L9 B O2 Released

Electricity Imported “.. CO2 Used

s
P s e S e e e 46,600,000 kWh fyr 38 tons/yr
Electricity Lost in Transmission Carbon Fixed
4,700,000 kWh/[yr 11 tons [yr

COz Released by On-Site Use of Gas
2,182 tons/yr

Note: This concept plan is not intended
to represent specific planned or required
development proposals

Carbon Balance
Net add to atmosphere: 2,144 tons/yr

Lloyd Crossing Sustainable Urban Design Plan

Portland, OR

MITHUN




Solar Energy Input

161,006,000 kWh /yr

Solar Energy Utilized

8,050,298 kwh [yr

5%

Predevelopment

Solar Energy Utilized
3,333,986 kwh//yr

2%

2004 Existing

Lloyd Crossing Sustainable Urban Design Plan

Portland, OR

Future photovolltaic
efficiencies may improve
utilization factor.

Solar Energy Utilized
22,100,656 kwh /yr

13.7%

2050 Per Plan

MITHUN
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Predevelopment Wat'(?r
e

W precipit

!

64,600,000 gallon/yF =
‘ 4’ ' g ]YP "‘: - 5% of precipitation 15% of precipitation
- mg Evaporation Transpiration
L b @ 3200000 gallon/yr . 9,600,000 gallon/yr

30% of precipitation

. Stormwater Runoff

19,200,000 gallon/yr

50% of precipitation

' Groundwater Recharge

32,000,000 gallon/yr

Lloyd Crossing Sustainable Urban Design Plan

Portland, OR
MITHUN




10%;01’ precipitation 2% of precipitation

 Evaporation Transpiration

6,400,000 gallon/yr 1,280,000 gallon/yr
&

Potable Water
160,378,998 gallon/yr

B of precipitation
Stormwater Runoff
56,320,000 gallon/yr

Waste Water
144,341,098 gallon/yr

Groundwater Recharge
negligible

| 10% i)f potable water
| | Building System/Occupant
Consumptions (System Loss)
16,037,900 gallon/yr

Lloyd Crossing Sustainable Urban Design Plan

Portland, OR

MITHUN



2050 Per Plan Water U!'Condlt ons

¥
1oo% P reCI p :
64,000 000 ga On/yr 10% of precipitation 10% of precipitation
- o Evaporation Transpiration
. 6,400,000 gallon/yr 6,400,000 gallonfyr
- =

Water metrics summary
©Mithun | KPFF

Potable Water
57,736,439 gallon/yr

45% of precipitation
Stormwater Runoff

28,800,000 gallonfyr

90%

Waste Water
51,962,795 gallon/yr

35% of precipitation

10% |of potable wate
: 'id' e Groundwater Recharge
_— | » Building System /Occupant ' 22,400,000 gallon/yr
ote s EOnCEp[ planis not intende: H
to represent specific planned or required . Cons um ptlon S (SyStem LOSS)
development proposals 5!773'644 ga“cn/yr

Lloyd Crossing Sustainable Urban Design Plan

Portland, OR
MITHUN




28,000,000 Gallon‘Reduction

Lloyd Crossing Sustainable Urban Design Plan

Portland, OR

MITHUN



28,000,000 Gallon‘Reduction

37,000,000 Gallon Reduction

Lloyd Crossing Sustainable Urban Design Plan

Portland, OR

MITHUN



28,000,000 Gallon‘Reduction

37,000,000 Gallon Reduction

92,000,000 Gallon'Reduction

Lloyd Crossing Sustainable Urban Design Plan

Portland, OR

MITHUN



28,000,000 Gallon‘Reduction

37,000,000 Gallon Reduction

92,000,000 Gallon'Reduction

22,000,000 Gallon Addition

Lloyd Crossing Sustainable Urban Design Plan

Portland, OR

MITHUN



10° 13 12 10 12 15¢ ‘ 10

Building Sidewalk ' Storm Water Street ‘Left Turn Lane Street Storm Water ' Sidewalk Neighborhood Park
Basin Basin
80'R.O.W.

Lloyd Crossing Sustainable Urban Design Plan

Portland, OR
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Concrete Crosswalk, Typical

Deciduous Street Tree in
Conventional Planter, Typical

Energy Disipator, Typical

Stormwater Basin, Typical

Basin Tree and Wetland Planting, Typical

Decidous Intersection Tree
in Conventional Planter, Typical

4k
[ |

‘ (1)
) ;- i North

Typical Green Street Intersection CRENTIITS

o 8 16’ 3

Lloyd Crossing

Raingardens

MITHUN




Lloyd Crossing Sustainable Urban Design Plan
2050 — Habitat per Plan

MITHUN



Green Roof

Black Water Produced Only

s = Potable Water Supply
Non-Dnnking Water Supply
Rairmeater

8@ ‘Water Main

0 Blackwater Sewer

@ Nen-Dnnking Water Main

District Blackwater
Treatment

-

EEEE -

o

I
Infiltration Facility
. ! Treated

T Blackwater
IL/ Storage Tank

Plaza ' j
Flow ﬂ'urc-ugE % !
i

Plamter

Storage To River or Infiltration

Municipal 'Water

Central Water Park m

Water Treatment

MITHUN




Lloyd District
Water Costs

MITHUN



Af166,ooo,ooo B]nﬁ,ooo,ooo Cf;ro,ooo,ooo D];ro,ooo,ooo E[64,ooo,ooo
{per code buildout)

F]o

30% 58% 8% 62% 100%

Potab

309 Water
Conservation

100% Potable
thru Rainwater
Harvesting

(Pub & Priv.)

100% MNon-
Potable thru
Blackwater Re-

309 Water 309 Water 309 Water 3096 Water
Conservation Conservation Conservation Conservation
1009 Norn- 100% Non- 100% Non-
Potable thru Potable thru Potable thru
Rainwater . Rainwater Rainwater
Harvesting Harvesting Harvesting
(Pub &Priv.) {Priv.) (Priv.)
R & Greywater & Blackwater
Preapitation Re-Use Re-Use
64,000,000
Water $451,482 \Water $315,038 Water $189,623 Water $189,623 Water $170,749
ry $422 858 ry $139,689

ormwater $29,510

y $704, 764 water $44, 830

$1,000,806

water $11.4,956

ater $114,955

Annual Water Total Total Total Total Total
Related Utility Cost $1,573,244  $1,135,757 $657,320 $359121 $170,749

Municipal Water Use
Strategy / Potable Water Demand

6 8% ]E% 9% 100

P_N

Total
$o

Strategy/Potable Water Demand (gallonfyear)

le Wate

Deduction

Yo Savings

2004 Data

MITHUN

© Copyright Mithuﬁnc‘ All Rights Reserved



i4— vertical axis wind turbines

vegetated roof

solar control at
south facade |

4— solar shading

L o |
[,\ | .'1
I EmEm r)\ﬁ'—.l._\‘ L
| j: iy
— il 1
it F T T

| l- . 1 1
E T

P

I- \

l.,
- T
— = T
——
rainwater 4 h ¥
storage (opt) istrict thermal loop L — 3
connect to building rainwa(ter )I_____ NP, -——_,___
storage (opt to subsurface irrigation
at landscape areas district thermal loop connect
to Lloyd Center Tower rainwater
wastewater storage (opt)

reclaimed water
s s mes mmm rainwater collection

Lloyd Crossing Sustainable Urban Design Plan

Portland, OR
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Implementation Responsibility

Resource Management Association (RMA)

MITHUN



OE Trust

Bond
L.I.D.
% SDC redirect
Elc.
1 RMA
> Capital
J Investment
\
Total Capital
Investment < Propert
With RMA } A
Investment
Y J

Source of Capital

Resource Management Association (RMA)

MITHUN



Property

( } Owner
Debt Service Savings
& Fund RMA<
Operations
Total Energy RMA
Cost w/o RMA Energy Rate
To Property
Total Energy< Owner
Cost w/ RMA
Non-RMA Energy Costs
RMA Energy Costs

Operating Model

Resource Management Association (RMA)

MITHUN



OVERALL SUMMARY

Uses: Teial 2065 P ] Fia kg 2626 FrifFi] plekle] OIS 2080 643 DHIH
WATER
Budsng Impm remeris 5 RA50 491 ¥ 2.i1004%% 3§ 1,572,458 % 829,30 ¥ EXLIM 3 S3F.63F ¥ S5 B5F % S4Z 012 ¥ L L - S48371 ¥ 36,358
Digtrict Imprevemests i £134.249 § LIIZEIE § ST | 4,851,847 § 47047 3§ M7047 § 247047 3 247047 § 247047 4 247,047 § 247047

$ I1F818741

ENERGY [inllated & 2% ) FIIEOATOF8 FOTLEIR O IROMZTIF B ZAADORC § J.0ILEBE § IR OFEIAT @ ILE42. 78 F 2 MIFLTI § AMIMEOET §  ARIPE4OI F  F10EL I
HABITAT / OPEN SPACE §F FLIIFETFR F F AR GO0 F AZAIRART 3§ PAQRIFD o ETIIF 8 o « F « ¥ ol
PLACEMAKING $ 14853750 F A4BELFER 3 - ¥ ¥
Totsl Usss: SIRDSARTIT £ JRAMOIE & J6IF0O07T § 42 0561 P PR O8]
Sourcas:
WATER Hawegs 5 40317445 35 § LI 3 AA9F 30 e n e rgy £ F 5 841, F1i
e T
P
ENERGY
Offseds Infleten @ 1% § B.7I9389 F 1,338, 50F ¥ I % 800,715 £ 1FTLER
savsgl Eravaiied & &% §FId0808431 §F eMIEF 7 4,130 814 F AleRod N T 5
HABITAT / OPEN SPACE 5 S J - 8 - % B Water - B

OTHER POTENTIAL FUNDING SOURCES
Urbae Fgnassd Funch
Tax Incramest Ainancing
Local Improvemaent District
M Farkat Tax Cradis
EP& Susiminability Filog Grask
Subtetal « DEher

habitat

R
WOW WA W W
'
WOW W OR W W
'
WOWOWOROW R

Total Sourcek FI0R 830333 §F ENECN. K 18,034,822 §F IR 2:7 007 place making & F M

Mot Cash Flow:

WATER S-Year Cash Flow: § J2.305705 615,513} § 2072 f # 403805
Payback Yaar: 20D

ENIRGY F-Yaar Cash Flow: § FO.300.73F & Z097. 873) ¥ ” 4 £y f ol & ¥ FIR 575} # imrer ¢ LFeRIIQ # FAZLFII ¥ B ERO000 8 I26EN 885 # 15 F27 80
Payback Year: 2025

HABITAT / OPEN SPACE 5-Yeasr Cash Flow: & (32, 125 75a) ¥ HE0,600) & 54721350 & 124184500 § 5408, f §7I225) - f - 8 - - f
Fayback Tear:

PLACTHAKING S-Yeur Cash Flows | 14,657, 7 ¥ 19,65 750§ - 2 = 8 - # - @ - # - - - 8

Payback Year:

GRAMD TOTAL DISTRICT CASH FLOW: § 5,008,008 % (25,248,034) 8 (15,175,241} % (13,084, 758) % (1,177,484} % (4,503,100) § 7106078 % LG,897.353 § 14,005,570 3 17,140,090 3 20,881,152
F'.I'rhl-rll Yoar;: 2000

Lloyd Resource Management Association

Financial Model

MITHUN




Lloyd Crossing Sustainable Urban De
Portland, Oregon
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PROJECT

GREEN WATER TREATMENT
PLANT DEVELOPMENT PROJECT

Project Green

Austin, Texas

MITHUN
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Project Green
Austin, Texas
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Water
Treatment

Water Neutral Development Concept

MITHUN



TREATMENT
SYSTEM

Project Green - Water Treatment

Water Treatment

1. Vegetated Roofs

2. Stormwater Planters
3. Cistern Silos

4. Plaza Storage

5. Rockbed Cisterns

6. Below-Grade Cistern

MITHUN



B Car Parking
B Retail

E 35 [l Office
5 B Hotel
W B Residential
w30
-
L 15
w
W
LD 20
@
W
=
O 15
. -
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QO 10
. -
@)
W 5 -46?-’“0
Eg Sol Off-Site
- - Solar Olal  Renewable
< O . Hydronic P

Traditional F;E;;'“f Heat&  Hot 't Investment

Code Efficiencies = Cool Water

Carbon MNeutral Development Concept
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MITHUN

7. Solar screens on South and West Facades

8. PV Panels on Canopies
9. Double Skin Membrane

10. Shaded Balconies
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AUSTIN

ENERGY

CHILLED
WATER PLANT

Project Green - Chilled Water Distribution

MITHUN




13

Renewable Energy

11. Concentrated Solar Power Plant

12. Solar Thermal Collectors
13. Off-site Wind Power
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Project Green
Austin, TX

MITHUN
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Climate Benefit District

MITHUN



Climate Benefit District
GHG Reduction Strategies

MITHUN



Climate Benefit District
GHG Reduction Strategies
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Climate Benefit District
GHG Reduction Strategies
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Climate Benefit District
GHG Reduction Strategies
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Climate Benefit District
GHG Reduction Strategies

MITHUN



Climate Benefit District
GHG Reduction Strategies

MITHUN



Climate Benefit District

Voluntary Formation Process

Step 4: CBD Created

Step 3: Recommend to City Council

Community Citywide
Sustainability Sustainability
Agency Plan

Step 2: Develop NSPs

City Council

Step 1: Designate CSA

Integrated infrastructure & utilities
VMT reduction strategies

Green building & land use initiatives
Social sustainability plan

Finance & governance

MITHUN



Climate Benefit District
GHG Reduction Strategies

RN

MITHUN
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_ﬂmm + DESIGNERS + PLANNERS

Bert Gregory FAIA Lloyd Green District March 3, 2009
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