Harvest Waters..
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Predevelopment: Millions of gallons of water did not Traditional Development: Millions of gallons of water Harvest Water Development: Millions of gallons of
fully infiltrate due to existing poorly draining soils. are contaminated and then rushed to storm sewers. water are collected, filtered, and recharged or reused.
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A family can use 400 gallons of water per day (Era, _ ; 1Y * Tulsa’s water travels over 50 miles away from Lake Eucha and Spavinaw Lake. poorly drained

WaterSense) . .. .
* Tulsa in general has poorly draining soil.

. o/ o
Over 30% is used for landscape irrigation » The current water infrastructure with a 50-year lifespan is about 50 years old.

(EPA, WaterSense)

» Over the next 25 years our nation will spend one trillion dollars

* 18 families would use 7200 gallons of water per N & .. ($1,000,000,000,000) to provide and maintain that infrastructure. (wwa. suried No
day with over 2100 gallons used for irrigation alone Longer)

Project Goals == Rainfall

e NG e Total water input on Barnard site
B AT = 4.25 million gallons/year

Site challenges
Opportunities
RainfarILI‘ In(’:/:nsity (in/iou{;
Concept Exploration and Assessment Urban Reside:ti:;\l Develolpment
Assessment of planning alternatives

The changes to traditional residential development we propose employ
currently feasible technologies and well-established construction techniquesin
an integrated approach to creating an extraordinary low impact development.
The central feature of the design takes what was historically poorly drained
grassland which with ordinary development would become even higher

Cost reduction measures
1.1 Using the existing infrastructure
1.2 Preserving the historic WPA walls intact
1.3 Minimizing the need for moving dirt
1.4 Minimizing area of black top surface
Market value measures
2.1 Maximizing area of sellable lots
2.2 Lots face major streets
2.3 Desirable lot sizes
2.4 Desirable width of lots
2.5 No garage doors face streets
2.6 Detached garages
Low-impact development measures
3.1 Allowing efficient stormwater management
3.2 Minimizing area of black top surface (same as 1.4)
Neighborhood design
4.1 Welcoming entrance
4.2 Discouraging through traffic
4.3 Sense of unified neighborhood (street design)
4.4 Smooth vehicular movement (including trash collection)
4.5 Minimizing areas of shared responsibility
21st Century ready
5.1 PV-ready
5.2 GSHP-ready
5.3 Providing a community green space (conflicts with 2.1)

runoff-generating urban land with contaminated water, to @ new vision
that is well-drained, purifying, and that recharges the
ground while making water available for harvesting on

site. This design shows the feasibility of actually retaining more water on the
site than an average rainfall produces—thus virtually eliminating contribution
by the development to the city’s storm water system. This new approach to
site development is coupled with smart landscaping design, energy saving
home construction measures, and high efficiency ground source heat pump
systems that work together to create a development that is both contextually

sensitive and looks to the future. | hese mutually reinforcing
goals of storm water retention and reuse, low-impact
landscapingandenergyefficiencycanbeachievedwith
amodestinvestmentthatyields real economic benefits

to homeowners. The end result will not appear revolutionary to the
neighbors, but it will fundamentally reorient the way homeowners and the city
think about the impact of residential development; from a traditional model that
places more burdensoncity servicestoonethatactuallyreducesthoseburdens.

I

Scoring
0 Does not achieve the objective
1 Marginally achieves the objective
2 Somehow achieves the objective
3 Successfully achieves the objective

Storm events (in/hour)
5-year 10-year 50-yr

Early explorations 1.32 2.16 3.72
Scenario A 2.87 4.69 8.08

Scenario B 1.70 2.79 4.80 5.68

Scenario D 1.71 2.80 4.82
Scenario E 1.68 2.75 4.74
Scenario F 2.1 345 5.94
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* Lot sizes on the north side are a minimum 50’ x 151 and 55’ x 151’ on the south
« Excavated soil from the cisterns balances needed soil for regrading
» Middle wall is intact to the through-street
Pervious Concrete
over fine gravel
' T = Overflow draintile for
Houses maximize south and ; /\ street cistern
north exposures for good B
daylighting- south windows -'>\ \ /
are protected for summer - Overflow draintile from
sun and daylight enters the ; \\ Ol SSIEMRISHECLAISICI Well and pump to lot /
space in the winter. N cistern to allow for
\\\\ - — landscape irrigation .
< /\"\ =] £ and car washing.
7 :
g \ & Well
pd ) W s )
\VaP A, 3 .'
N e R - ] WX Garden with native
P St et T A A iandscaping =nalarge
= Fie N a5 XA et Y = trees in this zone.
R // Water collected from k— 3 ground source heat
e roofs and transferred to pump wells spaced 15’
y ’/F lot cisterns /\\ apart.
7| Pervious concrete pavement -
Gravel cisterns- excavated / Overflow draintile in
/-' soil is balanced with fill on major rain events.
. site
. / Road Street cistern Lot cistern under driveway Draintile connects
s Ground source heat shaped to maximize _ to s:crelet cistern.
pump system surface area expo- Uncompacted .SOI| be-
Geothermal closed sure to uncompact- neath gravel cisterns to
loop ed soil with standard encourage recharge.
excavator equipment
u n u ,, u n n -
Sufficient storage capacity to harvest a 1” rainfall Stormwater storage in a single Total development stormwater storage:
residential lot: 8400 gallons 150,000 gallons
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A ’ T : ok L) » Maximum north and south exposures capitalize on daylighting, reducing need for elec-
: . SA - tric lighting -
Mt - , ; . : « Summer sun is blocked, reducing cooling load [ange lagram
» = - " i -’ . . . . . . i
’ g 3 ~ e SN « Winter sun penetrates windows, assisting in heating lea i ﬁzzgace
"‘;.;‘ -\ ¥ A ._:': w. Ny : Y < « Each room connects with an outdoor space Pervious Surface
. '»'._ 1 » Water collected with durable concrete roof tiles is cleaner than most options Ground Source Heat Pump
4 h » Deep roof overhangs and the drain tile for collection of rainwater from gutters aid in Y & Contour .
D 1 moving water away from the house : T North-N.TS.
i | ' Impervious Road and $140,000 Pervious Concrete Road $156,000 COSt Assess me nt
-_—— : driveways and driveways
T o 5407000 Cih & Gt 50 Net cost of upgrade from conventional system: $8,000.00
| Savings: $800.00 annually (7% rate of return over 20 years)
Hauling off site $12,600 Hauling off site $0
; \\ -  Lateral drainage, catch basins $15,000 Lateral drainage, catch $0
- . & slarmwater shuciuTas ’;f‘jg‘ti:"ormwater Concrete tile is to be specified to improve the thermal performance of
' S — 50 e 3130000 the roof, increase its longevity, and to make for cleaner stormwater run-
b oy e . e e e o e e it L e e off into the cisterns. The $6000/house cost of the concrete tile upgrade
T T Yl — : _ e —— ' .
_ | Total $207,600 276,800 will be largely offset by:
T ' . The net initial cost difference is approximately $70,000 or $3,900.00 per lot. * increased property values
s ‘ * lower property insurance costs
* lower repair costs
« Water harvesting reservoirs , * less frequent replacement
« Permeable paving 30,000 x $.0083 (City of Tulsa water + $250.00 / year e improved thermal performance of the house
o Mimi: . sewer rate)
Minimize fOOtprmt and paved surfaces City stormwater annualfee per house $65.00 / year

* Minimize turf areas "'Totalnannua'l-savings $315.00/ year | TOtaI saVi n gs fro m a n a p p rOXi m ate

* Three trees per lot

* Increase landscape structure Savings: $1 4, 000 in itial inVQStment per home

 Create organic soil material $3,900.00 per unit cost / $315.00 = 12.3 year payback period or a rate of =
. Rain gardgens return of approximately 5% over 20 years. IS $1 . 1 1 5_00 ann ual Iy_




