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Net-Zero Energy Mixed-Use Neighborhood

Geos Net Zero Energy Neighborhood

The Geos Neighborhood incorporates symbiotic relationships in site planning and architec-
ture, at all scales. Urban density is optimized with passive solar access. Stormwater is integrat-
ed and omnipresent within the neighborhood layout. Energy is generated from ground source
heat networks and photovoltaics on every rooftop. The architecture utilizes high performance
building envelopes and super efficient mechanical systems. The overall town plan aims to fos-
ter bio-civic relationships with natural processes, neighborhood ecology, and environmental
stewardship.

Net Zero Energy Site Planning

Net Zero refers to energy production equal to the amount consumed. The key to creating a
dense net-zero energy neighborhood in Colorado's climate is to maximize passive solar access
to all buildings and dwellings. This begins with the layout of streets, alleys, blocks, and
parcels, followed by buildings and trees.

During the planning process many different street-block-parcel-building layouts were analyzed
comparatively for their ability to both harvest and conserve energy. Each layout was evaluated
using 3-D modeling of seasonal sun and shade patterns to discern the most efficient patterns.
Energy modeling (with assistance from the National Renewable Energy Lab in Golden,
Colorado) of each building and landscape design provided data on unit loads and production.

Key Strategies: _
1. Macro Layout Parcels and buildings are stretched east-west for maximum solar access with-
in an urban street grid with north-south alleys and greens.

2. Checkerboard Layout Buildings are spaced and staggered for solar access.

3. Geothermal Loop Fields integrated within open space and utility networks.

4, Photovoltaics on every rooftop; Solar Thermal supplements Geothermal.

5. Deciduous tree species, heights, and placement selected to assure both solar access to pho-
* tovoltaics, and passive microclimate cooling.

Project Statement

Geos will be the largest net-zero energy, urban
mixed-use neighborhood in the United States.
Earth and sun power will completely sustain the
community’s energy needs, and replace all fossil
fuels. The neighborhood is intertwined with natural
systems. stormwater fed landscapes. and civic
places. Rain and snow melt feed street tree rain
gardens, percolation parks, plazas. and community
gardens. Geos received final development approval
from the City of Arvada and will begin construc-
tion in Summer, 2009.

“The first project that looks at solar in such a
strong way and works with water collection. Great
collaboration between the landscape architect and
other designers. A model for planning and public .

presentation.”
-2009 Professional Awards Jury-




FEATURE_ 2009 ASLA Professional Awards_ Analysis & Planning Category_ Honor Awards

Location Arvada, Colorado, USA

Total Area 25.2 acres
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6. High performance passive solar buildings with air tight envelopes and
heat recovery ventilation systems. Apertures to north are minimized, east
and west apertures are controlled and shaded.

Civic Stormwater Planning

Stormwater is both precious and dangerous in Colorado’s arid climate.
Conventional Colorado developments typically detain flash flood and mon-
soon runoff in large unusable detention basins, fenced off from the public
realm. The key to integrating stormwater with public experience is to mimic
predevelopment conditions by distributing runoff throughout the site.
Decentralized detention allows for the design of a tributary system of site

specific, multiple use environments.

During the design process many models of stormwater management were
analyzed for the ability to detain the 100 year flood on site, and slowly
release it in 24 hours. With assistance from the Denver Regional Urban
Drainage & Flood Control District, and the Jefferson County Stormwater
Quality Coordinator, each layout was evaluated for its capability to com-
bine both stormwater and civic functions. The morphology of water quality,
detention volumes, and reduced time of concentration would form the
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armature for the community’s pedestrian, park, and plaza network.

Key Strategies:

—_

. Conceive of stormwater management holistically and at all scales.
. Permeable paving for water infiltration is used for all pedestrian ways and

plazas.

. Street Tree Rain Gardens receive, detain, and filter surface runoff from

streets, alleys, and the surrounding environment, while irrigating
streetscape plantings. They minimize directly connected impervious
areas, reduce time of runoff concentration, while utilizing infiltration,
evaporation, and evapotranspiration.

. Percolation Parks are stormwater detention basins designed as mixed-use

parks and plazas. By mimicking predevelopment stormwater dispersal
patterns they reduce the size and extent of the storm sewer system.
Percolation Parks feature neighborhood amenities, urban agriculture, and
wildlife habitat. They are placed prominently in the neighborhood and
provide ease of access, human scale, and a diversity of uses.

. Localized Rain Gardens are integrated on every parcel through out the

neighborhood, from mixed-use courtyards to residential yards. They
receive runoff from paving and rooftops, providing an intimate experi-



ence of stormwater management.

6. Level Outlet Spreaders slowly release outflows to the floodway, mimicking
predevelopment sheet flow, and eliminating the need for riprap erosion con-
trol.

Planning for Urban Stewardship: Empowering Residents to “Be the Resource”
Thie aims of Net-Zero Energy and Civic Stormwater serve a larger goal - to foster
stewardship in the neighborhood, and enable residents to take active roles in
managing their resources and environment. This can fold into participation in
the social life and governance of the community.

Planning for Goes involves many socially oriented features. A dense layout of
varied housing options provides for diversity and affordability. A prolific pedes-
trian network of pathways, parks, and civic spaces is anchored by mail box
kiosks, play areas, and gathering spaces for all occasions, large and small. All
paths lead to the Ralston Creek Regional Greenway that connects to schools,
recreation centers, and urban centers,

Processes of nature and agriculture are interwoven with civic and community
life. Common greens are surrounded by fruit tree terraces, to be maintained and
harvested by the adjacent homeowners. Community gardens and composting
areas are dispersed throughout the site. All private yards receive great sunlight
and are semi-enclosed like courtyards. Gutters and downspouts form tributaries
to raingardens in each resident’s landscape.

Key Strategies:

1. Integrate natural systems and processes within the fabric of everyday life. Mix
stormwater management, food production, and biotic habitat with public
pathways, parks, and civic spaces. Create complex mutually beneficial net-
works of unique ecosystems, each adapted for specific conditions.

2. Give residents opportunities to play active roles in managing their resources,
and caring for their environments.

3. Provide agricultural opportunities through out the neighborhood, and at a
diversity of scales; from pocket community gardens and orchards in each sub
area, to larger Community Supported Agriculture.

4. Fruit Tree Terraces, Property Line Planting Strips, and Landscape Foyers unite
the pedestrian realm while enfranchising residents to personalize their envi-
ronment.

5. An Energy Systems Guide and Xeriscape Plant and Landscape Maintenance
Manuals provide residents with detailed information on indoor and outdoor
stewardship.

6. Working with the local municipality and surrounding neighborhoods to iden-
tify and provide eco-amenities that serve the larger community.

Text: David Kahn Studio [0

Energy and Water

Bio-Civic Realms

Geolhermal Loops ——
Rooltop Photo Voltaic Pancls [
Passive Solar Surfaces ——
Summer Shade Trees (@

Street Tree Rain Gardens s

Percolation Parks &l
Private Rain Gardens o

Level Oullel Spreaders e

Street Tree Rain Gardens s
Percolation Parks &

Private Rain Gardans
Lewel Outlet Spreaders s
Cotionwood Riparian Zone i)
Rasion Crock e
Croke Canal s

Community Gardens and g
Fruit Tree Teraces

Miad-Use Meadows:
“Kids, Crops, and Critlers”

Fropesty Line Planting Strip. [
“Hedgerow Geneity”

Pedesirian percolation ==«

Civic Space: Eat, Drink, and be Moy [l

Pedesirian percolalion =« «
Mixec-Lise Meacows:
“Kidds. Crops, and Critlers™

Preparty Lina Plantng Strip il
“Hedgarow Genaity”

Civic Space: Eat, Drink, and be Merry [l

Communiy Gardens and gy
Frust Trew Tarraces

147



® Optimize Density with Solar Access

Historic Denver

Development Patterns

Formed the basis for Corner Stores
Solar Innovations North+South Alleys

Support Snow Melt
Parking at Alleys
and on street
Minimal Setbacks,
minimal side yards
Single Family

and Duplexes.

on narrow 25’ lots

Townhomes at
ends of block
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Homes spaced-apart for winter passive solar gain

This shadow cast by one three branch in winter
can drop the performance
of an entire string of photovoltaic panels. Design
regulations coordinate tree heights with preserva-
tion of active solar access.

W g

Checkerboard Single Family

20’ Duplex, North-South Streets

With assistance from NREL{National
R ble Energy Laboratory). Dozens
of development pattems were compar-
atively evaluated for solar orientation,
Passive heating and cooling, overall
energy conservation, interior daylight-
ing. Snow-melt on streets and alleys,

and gross urban density. 35'3-Story Townhouse ar Live/Waork
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® Checkerboard Layout for Solar Access

_ Checkboard
Live"Works

Checkboard

/ single Family
____—North-5outh Alleys,
Support snow melt

Property line,
Planting strip

Percolation Parks,
Replace streets

T Checkboard
Live/Works
e Fruit Tree Terraces

Street Tree Rain Gardens

CHECKERBODARD LIVE/WORKS

= Townhouses of live/work homes with
ground level home officas

= A wide townhouss layout permits sola
gain to side-by-side bedrooms of living

SPaces

= Homes open to sunay, soulh-facing
yands

» Service spaces are 1o the north

= Doors and windaws ta the north ane
minimized

= Windows and overhangs ame oplimized
Bor passive solar heating and cooling

Checkboard Live/Works

The 4’ property line planing strip frames
_ south-facing yards at the Line/Works

CHECKERBOARD SINGLE FAMILY

* For solar acosss, every oiher home is eiferan
alley howse or af the sireet front

= Alternating Iront and back yards are shaped
like courtyards

= ‘fards contain rain gardens that racaive roof
nunofi

= Seevice spaces are to the north

= Doors and windows 10 the nodh
are minimized

= Windows and overhangs are oplimized
for passive solar heating and cocling

Checkboard Single Family

The 4’ property line planing strip, and ‘Landscape
Foyers,” unify the checkboard street edge
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® Net-Zero Energy and Fossil Fuel Free

5 kW photovoltaic ] E R-50 roof |

R-30 * 1
I -

walls

[R-5 tuned
| fiberglass
Liiﬂ dows

R-22ICF
basement
walls

Less than 1 Air Change per 10 Hours
(< 0.1 NACH)

High performance building shell

Geo-Assisted heat recovery ventilator

THE “PASSIVE HOUSE"

« Passive Solar Orientation Reduces Nafural Gas Use by 30% « Geo-Thermal and Solar Thermal Reduces Nalural Gas Use by 20%
= Stretch buildings and homes out east to west = For Heating, Hot Water
= Minimize apertures to north « Solar Thermal Heat for homes more than one block from loop field
+ Solar overhangs on south » No Natural Gas Needed; Therefore, No Natural Gas Lines
= Deep porches and deciduous trees at east and west = Solar Pt ltaic Panels G 100% of Electricity Needs
« High Performance Building Shell Reduces Natural Gas Use by 40% « 5KW system per home
= Air Tight -- less than 0.1 Natural Air Changes per Hour = The passive home uses 35% less electricity
= SIPs construction with R-50 Roofs, R-30 Walls, R-5 Windows = Photovoltaics panels offset the remaining 65% of consumption
= Geo-Assisted Heat Recovery Ventilator Reduces Natural Gas Use = Neighborhood is grid-tied. Electricity Consumption is Net-Zero.
by 10% * Making Net-Zero Cost Neutral
= Mo Furnace needed for the passive house. HRV does the job = Green Technologies add $285 to monthly mortgage
« Gonstant Fresh Air with minimal energy loss = Enargy Savings $200/month
= Earth Tubes further temper incoming fresh air and provide cooling = Tax savings on mortgage interest $85/month

Checkerboard Layout for Solar Access
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B Percolation Parks: Squares

- Storm Water inlet area Trellis Bencl -
d Stro

m water inlet area

] Inlet Garden
Infiltration Garden Beachfront Promenade Megic trees, shrubs,
At the floodway edge the outlet pipe releases ; o grasses and perenni-
water to an infiltration area, Cobble and bouk Typ.trelisand SR 215 with gravel, cobiie
ders interspersed wit a native grasses, shrubs % Regycled concrete and boulder mulch
and trees 2 L o reta wall-typ.
3 o s ] Native %
Section through central square ““_‘_‘i{g‘b@p‘h_ ;
spreader : 2
Native Grass Mix doncrete

4:1 Slop to Floodway — Outlet Pipe :ggwgate s,éayerd Cobble Trickle Channel
ase course  DLG. - y

Section at I Jooking regional ,I

i

The central square is framed by commercial space and the cohousing common house, It links
tothe g y and areas for ity gardens and agriculture.

-

The square are a combination of neighborhood park
and storm water detention basin, They must function to
receive detain, and outlet run-off from city streets,
Street tree rain Gardens, and adjacent properties.

They also function as civic outdoor rooms: featuring

rounds, and spaces for a framer's event, and per-

rmances. The squares terminate at a promenade that
overlooks the regional greenway.

B Percolation Parks: Greens ¥ Street Tree Rain Gardens

b
Street tree pedemigw ;
- Fruit Tree Terrace Cobble infet e
Cardened by adjacent home owner

Recycled concrete slab retaining wall

" Lower basin level sl to flow line
Plantings by H it

: Cobble
i inlet areas
~Property line; Concrete sidewalk at greens decompaosed.-..
planting strip (DG, and Fludh Curbat Squares- granite street tree
see Plan 4 below) pedestrian level 5’<i}
sidewal

.+ Vegetated basin
Decomposed granite
Ioading zone

Perforated under
drain

Mailbox kiosk 2
" Trellis bench Storm water outlet

i Recycled concrete
ekt inlet retaining walls

B 0 basin
[}% Curb
‘%" Curb inlet area-
,_.r:—‘\—-——- Street tree-

The greens are
fruit tree terraces are taken card of by adjacent property owners in the
same way that typical tree lawn ladscaping would be maintained by
adjacent owners.

Iti-functi
ctional spaces. the Street tree raln gation
With stormwater filtration while passively irrigating trees

151



