Norman, OK

Garrett Slezak

Restored Wetland

Prairie Dropseed
Lacebark EIm

DRAINAGE RESTORATION RAIN GARDEN

CHAUTAUQUA AVE

E LINDSEY ST

)

24TH AVE SE

EXISTING CONTOURS

Scale 1"=20'

| |
0’ 100 200 40’

Stormwater Runoff Calculations Based on a 25 yr Storm for 60 Minutes

60819 cfs

Peak Runoff Rate

Volume= cfs x s

87993 cfs

27174 cfs

v=.87993 x 3600s

Peak Runoff Rate

CONCEPT

S - - - - — - — = 1
- | Rock Layer over Existing Concrete
7 | ar? Existing Concrete Canal
% | -~ | =1 Perennial Mix Planted in Cut Out Portion of Concrete
P | ! o Corten Steel Weir
Lo | Ol -~
/ o
P | SECTIONA_A‘t - -~ __ & |
7 | | = r -
7
. | | f
/ | | f
d L — — — - — — — K . .
p 4 7 I Perspective View A-A
P / Ly =CiA
/ / g=Cli
/ PAVEMENT qg=(.95)(3iph)(.2134 ac) | =
/
Corten Steel Weir /
Perennial Mix / GRASS a=(.35)(3 iph)(.2588 ac) | =
/
/
/ CONCEP
/
/
/
/
/
/
/ 1 )
y Scale 1"=10
| |
o) 10’ 20’ 40’
PLANT SCHEDULE
TREES
Lacebark EIm / Uimus parviflora
GRASSES
Prairie Dropseed / Sporobulus heterolepis
PERENNIAL MIX
Morning Star Sedge / Carex grayi
Copper lIris / Iris fulva
Blue Flag Iris / Iris virginica
Rock Layer over Existing Concrete
EXiSﬂng Concrete Canal Corten Steel Weir
/ Corten Steel Weir Perennial Mix \ Perennial Mix\
Concrete Curb%
| Scale 1”:3’| Scale ],,:4|,
SECTION A-A of 3 3 12 SECTION B-B Ol, 5 &

PERSPECTIVE VIEW A-A

v= 3,710 ftA3

die



















The Oklahoma City Riverbend Revival project is a central
node within the soon to be thriving hot-spot along the
Oklahoma river. The aim of this design is threefold: to make
connections, naturalize the space, and create interaction
with the site.

CONNECT - Wwith the merging of multiple biking
and walking trails on this site, it creates a perfect hub
for gathering and redirecting toward other areas of the
surrounding neighborhood. The site is designed with multi-
functional and passive areas for gathering and relaxing. It
also provides vehicular access and parking as well as access
to the water taxi.

NATURALIZE - improving the riverbank from rip-rap to
gentle slopes and terraces allows for the planting of native
water plants. These plants will act as purifiers to clean the
water as well as provide opportunities for wildlife to live in
and interact with the space.

INTERACT - Along with naturalizing
the river bank, there are also opportunities
for people to interact with the water and
the new natural habitats created. Areas
such as the beach, water taxi, and climbing rocks
allow for direct interaction with the river. The open green
| areas and large expanses of native grass plantings allow for
interaction with plants and animals.
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Changes in the onset of spring, variability in snow
pack from one year to the next and overall climate change
data. These things are having an impact on the winter
sports industry as we know it. The winter sports industry
consists of skiing, snowboarding, cross-country skiing
and snowmobiling. The consumer spending in these
areas is in the billions each and every year. This number
can change dramatically depending on the timing and
amount of snow in any one part of the world. The climate
is changing and the snow sports industry is trying to
change with it.

AND THE FUTURE OF THE
SNOW SPORTS INDUSTRY

Climate Impacts of the Winter Tourism Economy in the United States

Burakowski , E., & Magnusson, M. (2012, December). Climate Impacts on

!

2017, from https://www.nrdc.org/sites/default/files/climate-impacts-winter-tourism-report.p

Declining Mountain Snowpack in Western North America

Mote, P. W., Hamlet, A. F., Clark, M. P., & Lettenmaier, D. P. (2005). Declining
Mountain Snowpack In Western North America*. Bulletin of the American
Meteorological Society, 86(1), 39-49. doi:10.1175/bams-86-1-39

!

Changes in the Onset of Spring in the Western United States

Cayan, D. R., Dettinger, M. D., Kammerdiener, S. A., Caprio, J. M., & Peterson, D. H. (2001).
Changes in the Onset of Spring in the Western United States. Bulletin of the American Meteoro-
logical Society, 82(3), 399-415. doi:10.1175/1520-0477(2001)082<0399:cito0s>2.3.c0;2

——> Annual Snowpack Patterns across the Rockies: Long-Term Trends and Associated
500-mb Synoptic Patterns

Changnon, D., Mckee, T. B., & Doesken, N. J. (1993). Annual Snowpack Patterns across the
Rockies: Long-Term Trends and Associated 500-mb Synoptic Patterns. Monthly Weather Review,
121(3), 633-647. doi:10.1175/1520-0493(1993)121<0633:aspatr>2.0.co;2

——3 Recent Observed Interdecadal Climate Changes in the Northern Hemisphere

Trenberth, K. E. (1990). Recent Observed Interdecadal Climate Changes in the
Northern Hemisphere. Bulletin of the American Meteorological Society, 71(7),
988-993. d0i:10.1175/1520-0477(1990)071<0988:roicci>2.0.co;2

I

Variability and Trends in the United States Snowfall Over the Last Half Century

Scott, D., & Kaiser, D. P. (2004). Variability and trends in united states snowfall over the last half
century. University of Delaware, Newark, Delaware. Retrieved January, 2017, from https://www.
researchgate.net/publication/238106114_Variability_and_ trends_in_united_ states_snowfall_
over_the_last_half century. l

——) Increasing Great Lake—Effect Snowfall during the Twentieth Century: A Regional Re-

sponse to Global Warming?

Burnett, A. W., Kirby, M. E., Mullins, H. T., & Patterson, W. P. (2003). Increasing Great Lake—Ef-
fect Snowfall during the Twentieth Century: A Regional Response to Global Warming? Journal of

Climate, 16(21), 3535-3542. d0i:10.1175/1520-0442(2003)016<3535:iglsdt>2.0.co;2

——3 Recent variations of snow cover and snowfall in North America and their relation to pre-
cipitation and temperature variations cover and snowfall in North America and their rela-

tion to precipitation and temperature variations

Karl, T. R., Groisman, P. Y., Knight, R. W., & Heim, R. R. (1993). Recent Variations of Snow Cover
and Snowfall in North America and Their Relation to Precipitation and Temperature Variations.

Journal of Climate, 6(7), 1327-1344. doi:10.1175/1520-0442(1993)006<1327:rvosca>2.0.c0;2

the Winter Tourism Economy in the United States. Retrieved January, l

Climate change vulnerability of the US Northeast winter recreation— tourism sector

Key Words

Climate Change
Recreation
Snow
Precipitation
Winter Tourism
Winter Sports
Environmental Threat
Climate
Adaptation
Skiing
Snowmobiling
Tourism

Snow making

Scott, D., Dawson, J., & Jones, B. (2007). Climate change vulnerability of the US
Northeast winter recreation— tourism sector. Mitigation and Adaptation
Strategies for Global Change, 13(5-6), 577-596. d0i:10.1007/s11027-007-9136-Z

)

Climate change adaptation in the ski industry

Scott, D., & Mcboyle, G. (2006). Climate change adaptation in the ski industry. Mitigation and
Adaptation Strategies for Global Change, 12(8), 1411-1431. d0i:10.1007/s11027-006-9071-4

5 The Ski Business Winter Wonderlands

Winter wonderlands. (1998, January 31). Retrieved January 30, 2017,
from http://www.economist.com/node/111928/print

POW s

PROTECT OUR WINTERS

—> Climate change and winter sports: environmental and economical threats. United
Nations Environment Programme

Climate change and winter sports: environmental and economical threats. United Nations Envi-
ronment Programme. (2003). Retrieved January 30, 2017, from http://www.unep.org/spanish/
Sport_env/PressRelease/Skiresort3.asp

Jeremy Jones Daniel Scott
Professional Snowboarder
Founder of POW Sustainable Recreation Professor

I

Climate Change Risk Appraisal in the Austrian Ski Industry

Wolfsegger, C., Gossling, S., & Scott, D. (2008). Climate Change Risk Appraisal in the Austrian Ski
Industry. Tourism Review International, 12(1), 13-23. doi:10.3727/154427208785899948

Professor at Waterloo University Canada VP of Sustainability Aspen Ski Co.

—> Climate Change as a Threat to Tourism in the Alps

Elsasser, H., & Biirki, R. (2002). Climate change as a threat to tourism in the Alps. Climate Re-
search, 20, 253-257. doi:10.3354/cro20253

Tourism and Global Environmental Change

Gossling, S., & Hall, C. M. (n.d.). Tourism and Global Environmental Change. Retrieved

January 30, 2017, from https://books.google.com/books?id=Lbpuxv5XuhgC&pg=PA1&lp-
g=PA1&dq=Tourism%2Band%2BGlobal%2BEnvironmental%2BChange.%2BEcologi-
cal%2C%2Bsocial %2C%2Beconomic%2Band%2Bpolitical %2Binterrelationships&source=bl&ots=-
1U-UCM-15R&sig=Szxx0GriV_CWkvWWdcDpMyXPSfo&hl=en&sa=X&ved=0ahUKEwiWjJKRqe-
bRAhUH-mMKHW(qiD7wQ6AEILTAD#v=0onepage&q&f=false

Auden Schendler Porter Fox
Writer and Editor at Powder Magazine
Author of DEEP: The story of Skiing and

The Future of Snow

Author of Getting Green Done



GREEN INFRASTRUCTURE IN
OKLAHOMA CITY

Making a case for the use of green infrastructure in the Oklahoma River watershed
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INTRODUCTION

Purpose

The purpose of this document is to inform a study on the use of green
infrastructure to mitigate flooding and pollution of the Oklahoma River.
The river has become a vital economic resource for the City of Okla-
homa City, but there have been few efforts to address the potential for
pollution of the river. As use of the river increases through river-front
development, a study of the potential use of green infrastructure be-
comes important.

Intent

The intent of this study is to provide a valuable resource of information,
and potentially a case study to utilize as development continues along
the river. Potential deliverables include:

Pamphlet for homeowners of best management practices

GIS analysis of tributaries leading into the Oklahoma River

GIS analysis of land use around the Oklahoma River

Green infrastructure strategy at a neighborhood scale

Site designs for several types of green infrastructure or low impact
development tools along a suggested green infrastructure network
Cost-analysis for the use of green infrastructure versus traditional
infrastructure

Ste
1.

Ps
Determine goal, overall concept, target audience/deliverables (average
home owners2 Neighborhood associations2 Okc leaders2 Planning

department? Developers? River truste)

Analyze water patterns, water quality, any initial research that has been
completed (including OKC Plan, Sustainability commitments, River trust,
additional research)

Identify neighborhood/site for retrofitting with green infrastructure (but how?)

Utilize EPA stormwater modeling software to identify number & type of
green infrastructure techniques to be implemented

Identify WHERE those should/could go in the neighborhood (vacant lot
development, streetscape, etc)

Site design for a few specific interventions/retrofits

Green Infrastructure Tools

o stormwater tree frenches
o stormwater bump-outs

o stormwater planters

e pervious pavement

e green roofs

e rain barrels/cisterns

e rain gardens

o flow-through planters

o parks

e community gardens
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CASE STUDY 1

ECO-VILLAGE AT ITHICA  s2.4milion

Location: lthica, New York
Date Completed: 2014 $8.3 million

/0% savings

Project Background

The Eco-Village in lthica, New York is a residential
development project focused on sustainable living. It is
a planned community, with 100 housing units placed
on a tight 15-acre site, which preserves the other 175
acres for community gardens, wetlands, a community
center, and shared open space. The landscape architect
incorporated green infrastructure, such as meadows
and wetlands, to capture stormwater runoff, however
these areas also serve recreational and educational
purposes for residents. The intention of the eco-village
is to be a model for sustainable, experiential living.

The project is composed of
three different neighborhoods
and surrounding farmland and
natural spaces.

Lessons Learned

Many of the post-construction challenges faced by
residents involve transportation issues. The site is ~20
miles from the local town, which makes a bicycle and
pedestrian-oriented transit option difficult. Additionally,
the materials used for entry driveways are not holding
up to expected standards and other pathways are
difficult for those in a wheelchair to move around. Other
issues include the costs of pumping city water to the site
and fire hazard issues.



Contacts

OWNER/CLIENT: EcoVillage at Ithaca, Inc.
LANDSCAPE ARCHITECT: Rick Manning Landscape
Architect

WEBSITES: http://ecovillageithaca.org/

https:/ /landscapeperformance.org/case-study-
briefs/ecovillage-at-ithaca#/project-team

Thttps:/ /landscapeperformance.org/case-study-briefs/ecovillage-at-ithaca#/ cost-comparison

Challenges

o Traditional zoning limitations
o Proximity to other services
o Access fo city’s water

Project Significance

Although the eco-village model is based on a
sustainable co-housing lifestyle that may not fit the
lifestyle of everyone, there are valuable components
that can be utilized for green infrastructure planning,
including:

o Compact development, to preserve natural land
for open space, community space, stormwater
management, habitat, and food production.

o Pedestrian-oriented  spaces to  encourage
interaction with nature

o Careful attention to site planning, implementing
green infrastructure in vital locations to both
capture stormwater runoff and provide health and
ecological services for those who inhabit the space.

o Strategies forimplementing green infrastructure into
residential space, includingimmediate surroundings
and land-use outside of the immediate site.

Keywords

eco-village, co-housing, stormwater management,
water quality, green communities, community garden,
green neighborhood

IMAGE RESOURCES

https:/ /landscapeperformance.org/case-study-briefs /ecovillage-at-itha-
ca

https:/ /landscapeperformance.org/case-study-briefs /ecovillage-at-itha-
ca

https:/ /landscapeperformance.org/case-study-briefs /ecovillage-at-itha-
ca#/sustainable-features

5



CASE STUDY 2

PHILADELPHIA: GREEN CITY, CLEAN WATERS

Location: Philadelphia, Pennsylvania
Date Completed: Adopted June 2011, Ongoing

Project Background

In 2009, the city of Philadelphia address their aging
Combined Sewer System (CSS) and sought a cost-
effective solution to managing the overflow caused
by moderate to heavy rain events. The option of
replacing the entire traditional infrastructure meant
billions of dollars and many years of construction for
neighborhoods. They identified that the greatest benefit
and lowest cost option was green infrastructure and
adopted a green infrastructure plan in June 2011.

Green Infrastructure

Types of green infrastructure tools utilized in the city
include:

stormwater tree trenches

stormwater bump-outs

stormwater planters

pervious pavement

green roofs

rain barrels/cisterns

rain gardens

flow-through planters

Examples from Philadelphia’s implemented green infrastructure plan



Keywords

stormwater management, water quality, green
communities, green city, green neighborhood, green
infrastructure, green streets, green parking

IMAGE RESOURCES
http:/ /www.phillywatersheds.org/doc/GCCW_AmendedJune2011 _
LOWRES-web.pdf

http:/ /www.phillywatersheds.org/what_were_doing/green_infrastruc-

ture/projects/cliveden_park

Project Significance

While Philadelphia’s project is at the city-scale, they
use many low impact development techniques that can
be implemented at a neighborhood-scale. They have
developed and implemented a plan which outlines their
goals as well as the steps they are taking to reach those
goals.

Many useful elements from this case study can inform
this final study, including:

Incentives to homeowners and businesses for
managing stormwater on site

Informational graphics and how-to guides for
homeowners

Types of green infrastructure used/suggested
Goals, obstacles, etc.

Cost-benefit analysis, including the many benefits
associated with green infrastructure that are in
addition to stormwater management.

Programs

Green Streets

Green Schools

Green Public Facilities

Green Parking

Green Parks

Green Industry, Business, Commerce, and
Institutions

Green Alleys, Driveways, and Walkways
Green Homes

Contacts

CLIENT: City of Philadelphia

WEBSITES: http://phillywatersheds.org/what_were_
doing/documents_and_data/cso_long_term_con-
trol_plan

http:/ /www.phillywatersheds.org/doc/GCCW_
AmendedJune2011_LOWRES-web.pdf
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