Sustainabllity: San Francisco’s Transbay Terminal

Clark Bisel, WSP Flack + Kurtz
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TRANSBAY TRANSIT CENTER

» Design Team Core Values

. Energy

. Water

. Transportation
. Sustainability

> Follow LEED, but use common sense first



TRANSBAY TRANSIT CENTER

Systems Design Overview:

 View the project as a whole — District energy potential

 Carefully define occupancy comfort needs (3 levels of occupancy)

=1

Bus Level Zones

E @ 0 @m O == ® O um
EEEmErEEEs 0T

Concourse Level Zones

i

ni
T
=
=
A
iy B

B Natwral Ventiated
Transition S
Ground Level Zones Tansition Space




TRANSBAY TRANSIT CENTER

Systems Design Overview:
» Use the natural environment

e ‘Control’ retail

* Reduce primary energy needs — thermal, lighting, ‘process’
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2 sign techniques

Use of thermal mass
(+ the soil mass above)

Daylight penetration
reduces the centre
electrical energy
demand

Natural ventilation

Low energy radiant
Cooling and heating
embedded in the floor
system

The Transit Center”



TRANSBAY TRANSIT CENTER

» Sustainable Aspirations (post-Concept Design):

 Implement Geothermal System
* Integrate Daylighting Solutions
 Explore Renewable Energy Systems




Renewable Energy Systems




Transbay Transit Center — Lighting

Artificial lighting is provided
throughout and is a dominant
energy use.

Baseline Energy Distribution

60%

Lighting control allows dimming
of artificial lighting in response
to actual daylight.

Opportunity to completely turn % oz o
off artificial lighting during the
day.

Lighting - Conditioned

M Space Heating - Gas
Space Heating - Electricity
Space Cooling

M Pumps
Heat Rejection

M Fans - Interior Ventilation
HT Pump Supplmental

B Service Water Heating

M Office Equipment



Daylighting Solutions
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Geothermal / Graywater System

* The geothermal system - serve base thermal loads over long time
periods.

* The greywater/stormwater tanks (like a battery) - serve intermittent
thermal loads

Annual Heating and Cooling Load Profile - Hourly Data
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Geothermal / Graywater System
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Geothermal / Graywater System
 Qualitative Review — a scoring of these factors was completed.

 Life Cycle Cost Review — an analysis was completed and approved.

» Construction cost differential — a consensus opinion between project cost
consultant, general contractor, and design team.

* Incentive payment (lump sum) — Savings by Design

* Incentive payment (annually — based on performance) — CCX

* Annual energy use is substantially reduced.

* Annual chemical use is substantially reduced.

» Annual water use is substantially reduced.

* Annual sewer use is substantially reduced.

* Annual operating labor is substantially reduced.

* Annual maintenance is substantially reduced.

* Replacement savings for tower, boiler, and piping
* Phase 1/ Phase 2 impacts (temporary tower)
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Geothermal / Graywater System

‘ransbay Transit Center
ite-Chlcle Costing Review - Composite - Geothermal + Greywater Systems

ANBLYSIS PERIOD: 25 YEARS
DISCOUNT RATE: 555
Construction Estimate £3000,000
PGEE Savings by Design (see notes) 200,000
METFIRST COST: $2:800,000
PHASE 1 FHASE 2
YEAR CAFITAL  CCH ANMUAL EMERGY ESC EMERGY ESC WATERY{ ESC  CHEMICAL ESC OPERATING ESCJAINTEMAMCE ESC REPLACEMENT ESC TOTAL  DISCOUMTED  YEAR
COST  INCEMTIVE HVAC f DHw RATE HVAC f DHW RATE SEWER RATE SAVINGS RATE LABOR RATE SAYINGS RATE SAVINGS RATE ANMUAL AMMUAL
SAVINGS SAVINGS SAVINGS SAVINGS SAYINGS SAVINGS  SAVINGS [NPY)
1 [$2800,000) $300 0% $36,238  65% 30 BBx $TETTF % $2500 5% [$4840) 3% 3000 B% 0 [$2 686,024] [$2,545,995) 1
2 gaon T a5 T GEN 20 " GEx gprztme T Tu g2heE T Ex e R ganan T oa 0 A $121,775 $109.409 2
3 gaon T o 40z 7 BN 30 7 eEn peranz T oTH ga7Ee " oBx #5057 o gader T oam 0w $120,109 $110,202 3
4 g0 " ox $43778 " £5% $0 " E5% $34055 7 7x g2z " o6x gozem” $3278 7 ax 0 3% $139.013 #1221 4
5 $300 10003 45,620 7 65% 30 " B5u $00Ez T TH $2039 7 B #5447 3 g7 T o 0 $148.527 F12E42 5
3 £3.300 24 43,650 7 65 $0 " B5x $07Es T TH g3 T oEx (#56M7 A 3478 T I 0 F161551 $117,268 3
7 ga465 T B 452577 65%” 437543 65%" $li52ze " #3350  Bx” g5 A’ 3682 0 5% $210,250 $144,540 7
& gag38 7 Bu $56314 7 B5n 439,983 7 65% gteszar T g3518 7 5 #5953 "7 am 3690 7 aw 0 o $204 478 $145,269 @
] gagen T EBx 459,975 ¥ 65% gaz582 ¥ oeER gtaate T o7n $a694 T o #8007 ax g3g00 T oaw 0 I $239857 £148,013 ]
10 gaom " B 63,573 7 65% 345,360 7 65% gz T oTn gaeve T oBn (#6215 7 3% g3 7 ax 0 3 $266,863 $148,790 10
1l 2127 Bx 62,025 7 65% pan,297 7 6E% 032 T T 4072 7 B 6505 " I a0z T o 0 $273166 F151582 1
1z phazz T g g7e,46 7 6Ex 351437 7 B5x $E1E05 7 T $4o76 7B ge70m " A% 34053 7 ax 0 $291539 $152,397 1z
12 pagdz T B 477155 7 65 454,780 7 65 girzar T 7 gada0 7 B 48,8007 3 4277 T am 0 5% $31,362 $156,233 12
14 g4876 T Bu 482170 7 65% 458341 7 65x $es021 T T a8 7 o5 [ L gaa0s T oo 0 5% $332,420 $157,092 14
15 g5 " B $ar51 " B5% 362133 7 B5% $197973 T 7% 34950 7 B graen” 3w a6 T oam 0 3 $354,302 $158,372 15
16 s T g 93,200 7 65 gei72 " BEu gengn T oTn $5097 7 B [gr540" 3 674 T o 0 $I7R02 $160,377 16
17 EEa T g 499,268 " 6.5% 70473 7 65% $226663 " Tx 35457 7 % #rmEn " A 40 7 ax 0 F404,538 $162,305 17
12 5826 T B $105,708 ¥ 65 476,054 7 65 4242525 7 7 $5730 7 B gs00m " am gaa5a T oo 0 5% $4731,902 $164,756 12
19 gezea’ Bu #2580 7 B5n 479,932 ¥ 65% g269502 7 Tn 5017 7 5 #8200 3w 35007 T oam 0 o $451,121 $166,732 19
20 1Tt S #9898 7 B5% 486128 7 B5% $277.667 T T 45317 7 5n #8487 am 35261 an’ 54233 3 1,034,151 3354433 20
21 gese0 T Bu g7 Eaz ” 6E% 390661 7 B5% geariod T o7n $6633 7 B 8.742)" 3w $5412  an W 3 $626,627 $170,756 21
22 7202 " Bu $135,992 7 65% 395,554 7 65 garvem T T $6055 7 B o0 A 35501 7 ax 0 $561192 $172,205 22
23 groed T B 5 " BEx $0z,830 7 65% TR o 73 7 o6x #a2r0” A gamee T oam 0 $599,166 $174,380 23
24 sz T B 64,245 7 BB 109514 " E5x 333966 T T $7678 7 Bu £ R - 35821 7 A 0 3x 539,713 $176,331 24
25 gaama T Bu $164.271 7 B5% #6632 T oB5x gamad42 T Tx ga053 T B i 5098 T oo 0 5% $683,007 $178,107 25
OTAL  [$2,500,000) $10,612 $2,134,000 41,333,295 $4,556,054 113,318 [$176 453) $109,37% 454,333 45,228,162 41,266,368

This zcheme saves
approw. 125 million
dallars [on an MPY
basis) over its
OTES: lifetime.
Tatable effects are ignored.
PG&E Savings by Dezign Incentive iz approsimation, prior ko any negotiation { dizcussion,



T_ Overshadowing from
surrounding buildings

Shade trees

Water-conserving irrigation
with sensors

— Green roof with native species

‘Ventilated air with NO, — Water feature
sensors for high indoor air | e ot
ality Water-filtration

Daylight from perimeter

Efficient, daylight-responsive lighting
— Natural ventilation in Great Hall

Light column provides
daylight

Durable, environmentally-preferable
— materials




