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Ecological Resources
Energy

Transportation

Green Buildings

Water

Social /Cultural Sensitivity
Economic

Which plans and technologies are most
appropriate?

How to measure sustainability?
How much will it cost?

Integrated Whole Systems Thinking
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Sustainable Systems Integration Model (SSIM)

Greenfield Projects
Sustainable Development Plans

(scalable from 20 + acres to large 10,000 acre +
communities)

Existing Communities

Sustainable Master Plans

Climate Change Strategic Plans
Eco-Efficiency Initiatives

Neighborhoods, Towns, Downtowns, Cities

Brownfields & Redevelopment
Sustainable Development Plans
Infill Redevelopments,

Environmental Documentation
Environmental Impact Assessment
Support new scopes on Climate Change



Sustainable Systems Integration Model (SSIM)

Tanggu Beitang Sustainable New Town

*New mixed-use development in Tianjin,
North China for 100,000 residents.

«10km? site

*SSIM applied to assess overall
sustainability performance of existing
masterplan and recommend improvements

*Three Stage Process:

o Stage |I: Community Framework
Optimization

« Stage Il: Core Theme Optimization

« Stage Ill: Master Program Synthesis



Stage One:
Community Framework Optimization
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SSIM - GIS Interface

Using Automated Models and Integrated Technologies




SSIM - GIS Interface

Scheme 1 Scheme 2 Scheme 3



Access to Local Services

Local Services within 400 meters

Scheme 1 Scheme 2 Scheme 3

Coverage Percentage 70% 98% 95%



Access to Transit

Scheme 1 Scheme 2 Scheme 3

Coverage Percentage 13% 94% 97%



Resources and Open Space Access



Preferred Concept Selection



Stage Two:
Core Theme Optimization




Setting Targets



Water

Baseline Scenario

 Domestic Water Supply
*  Municipal Sewage Treatment

 Domestic water for potable
and irrigation supply



Water

Good Scenario

Result: 80% Reduced volume of treated sewage

e  Municipal water supply

* Municipal sewage treatment

*  More efficient indoor fixtures

* Domestic water for potable and irrigation supply

* Grey Water Collection and Treatment in Wetlands
* Return Treated Water for Toilet Flushing



Water

Better Scenario

Result: 88% Reduced volume of treated sewage

Result: 45% Reduced potable water for irrigation

* Roof top rainfall harvesting

*  Grey water collection

*  Most efficient indoor fixtures

* Treatment wetlands

* Return treated water for toilet flushing

«  Stormwater collection, treatment and storage
* More water for irrigation



Water

Best Scenario

Result: No potable water for irrigation
Result: 67% Reduction in potable water

Result: No discharge of water from site

*  Municipal water supply for indoor water use only
« Grey water harvesting to building cisterns

« Rainfall harvesting to building cisterns

» Toilet flushing from building cistern

e  Stormwater to treatment wetlands

« On-site sewage treatment, discharge to wetlands
* lrrigation from polished sewage effluent



Water

. On-site WWTP

‘ Treatment wetland

— Building rainwater and greywater

—> Road stormwater

— Recycle



Water



Water



Stage Three: Master Program Synthesis




Stage Ill Program Selection - Bookends

Program Selection & Optimization

Themes 1"#$% Selected Packages for Programs
A B
Residential : R1 Tower(30) Good Better
Residential : R2 Slab(15) Good Better
Residential : R3 Slab(9+2) Good Better
R3 11 Residential : R3 Slab(11) Good Better
Residential : R4 Slab(4) Good Better
Non-Residential : Retail Center Good Better
20 Non-Residential : Mid-Rise Tower (20) Good Better
Non-Residential : Low Rise Office Good Better
& 30 Non-Residential : High-Rise Tower (30) Good Better
"(y* h+ District Heating / Cooling Good Better
Water Good Better
- -Jo1 Sequestration - Public Landscaping Good Better
. -29 Seguestration - Forestry Good Better
45 -g7 Ecology - Farming Good Better
45 -4589' Ecology - Biohabitat Baseline Baseline Baseline
*e=>2@ Urban Heat Island Mitigation Baseline Baseline Baseline

IABCD Public Realm Energy Good Better
[EEACD Public Renewable Energy Good Better
GH -LIKI MNOP Transportation - Density + Diversity Measures Good Better
GH -OROP Transportation - Internal Measures Good Better
GH -STUV# Transportation - Employee Based Housing Good Better
GH -WR /GH Transportation - External Transit Good Better




Program Performance



Program Performance



Carbon Emissions



Cost Analysis



Summary

Stage Il
Optimization



Scheme 3 —

Optimization 1
Results

% Improvement

Component
Cost

Summary

Total Cost to
Developer

Residential
Building Energy

Non-Residential
Energy

Transportation
(VKT)

Water Use

Carbon Emissions

1.4 B kWh/Yr

460 M kWh/Yr

439 M VKT

9M cubic
meters

1.8 M
MTCo2Eq/Yr

56%

51%

50%

40%

36%

+5%

+3%

¥255 M

-¥16 M

Absorbed in
Overall Costs

¥292 M

(4.6 % of
Total Building
Development

Cost)
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