Bio Retention in an Urban Environment
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Are representative of their places (context sensitive)
Allow people to walk comfortably and safely
Contribute to economic vitality of the area

Are functionally complete (accommodate all modes)
Provide mobillity (travel, local circulation, and access)
Facilitate place making (identity, space, art, activity)
Are green (ecological & attractive)

“To design a street according to its probable use Is a
reasonable but uncommon practice.”

...1917 - City of St. Louis Plan
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(1) South Grand Boulevard
(Z) Tower Grove Park

(2) Gravois Avenue

(4) Interstate 44

(5) Master Plan Study Area
() Phase One Project Area

(5] il
Typice Siewaik Condition Typical Sice Streal:Charaster TowerGrove Park Enfrance Tepical Dining Experienca

City of St. Louis and South Grand Community Improvement District



PROBLEM AREAS

W Parking Lot (public/private) — 1

(D Major Intersection
@ Mid-block Curb Cut
. Tower Grove Park

(Of-Street Parking

oGt parig et
neighboring parking

during peak hours

Meed for Site Furnishings
Current site furnishings
" not meet user demands

Deteriorated Streetscaps
Much of the pavement

has heaved, cracked and
created lripping hazards due
to insufficient sub-surface
conditions for tree root
growth

| Sidewalk Functionality
Existing sidewalks are often
cluttered and do not provide

efficient pedestrian access
3 a]m'_lg sireal

Crosswalk Safety

Long street crossing |

distances create unsafe

crosswalks and present need g
for improvement =
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Great Streets Planning

Education — establish expectations, priorities, and tools
Plantings — hardiness / maintenance intensity

Storm Water — quantity and cleanliness of piped water

Heat Island effect — thermal battery of materials used

Light Pollution — aesthetics and practicality

Quantity of Motorized Travel — amenity for bike / ped / transit
Carbon Footprint — materials selected & ongoing maintenance
Waste Management — construction practices

Wildlife — birds, small animals, flora

Air Quality — reduced carbon emissions & improve absorption

Sound - reduced ambient and peak noise levels
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| prefer e following future street?

I 7?% 3 Lane|
P 14% 4 Lane
14%  Asymmetrical

* Palling results



PLAN VIEW OF THREE LANE STREET
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Typlcal Block Plan
(1) utdoer Dining
(Z) Pervious Parking Lane
{2) Rain Garden -
@ Left-Turn Lane :l( i
() Trave! Lane/Bike Shamow ]
() Bus Shefter
() Bus Stop
@ Acceszible Parking Space
Pervious Concrete Sidewalk
(10) Intersection Bulbout
{17 Praposed Street Tree

(1) street Lamp
@ Plarting Area

Typical Block Gross Section
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Concept Design for Bulb-out & Raingarden
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South Grand

Green Slormwate

Design Overview
Utah Sireet to Arsenal Streel

The ultimate green stormwater design goal of the
Great Streets Initiafive for South Grand is for 50
percent of the street cross-section, fram the right-of-
way fo the centerline of South Grand Boulevard, fo be
pervious. The design team is proposing the following
as amenities to help achieve the goal:

1. pervious concrete paving for pedestrian walking
and gathering surfaces,

2. permeable pavers for all parking spaces,

3. rain gardens at bulb-outs,

4. planting areas.

Pervious Concrete

Locations: All pedestrian sidewalks
Cuantify: 42,412 Square Fest

Pemmeable Pavers

Locations: All parking spots
Quanfity: 15.884 Square Feet
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2 Locations: tree pits £
b Quantity: 2,503 Square Feet 5

Proposed Design

Rain Gardens

Locsafions: Bulb-ouis along 5. Grand and side sireeis
Quantity: 14,132 Sguare Fest
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(by Design Workshop)

MATCHLINE



City Garden

Crosswalk Disfance

Existing Crossing Distance = 56
Froposed Crossing Distance = 37

O LEGACY DESIGN METRICS



Green Slormwater Design Overview
Utah Sireet to Arsenal Streel

The ulimate green stormwater design goal of the
Great Streets Initiafive for South Grand is for 50
percent of the street cross-section, from the right-of-
way to the centerline of South Grand Boulevard, fo be
pervious. The design team is proposing the following
as amenities to help achieve the goal:

1. pervious concrete paving for pedestrian walking
and gathering surfaces,

2. permeable pavers for all parking spaces,

3. rain gardens at bulb-outs,

4._ planfing areas.

" Great Streets INITIATIVE
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Pervious Concrete

CQuantity: 42,412 Square Fest

Pemmeable Pavers

Locations: All parking spots
Quantity: 15,894 Square Fest

UTAH STREET

Planting Areas

Locations: tree pits
Quantity: 2,803 Square Feet

HUMPHREY STREET

WYOMING STREET

Rain Gardens

Locations: Bulb-outs along 5. Grand and side strests.
Quantity: 14,132 Sguare Fest

CONNECTICUT STREET

MATCHLINE
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Rain Gardens: Plant List =
L3N Common Name
Rain gardens are designed to fitter and absorb
B 4 C

stormvwater run-off from impervious swfzces such as Iris fushva Copper Iris wPPET
the roadway and parking lots 1o reduce the amout of
water flowing into storm drains, and reduce erosion, Lobelia cardinalis Cardinal Flower Red Juiy-Zeptember
water pollufion and fleoding from surface run-off.

Cephalanthus oocidentalis Buttonbush Whit June-August
The following plant fist was selected based on
resommendations from the Landecape Guids far Penstamon digilafis Emooth Beard-founge White April-May
Stormwater Beat Management Praciice Design, S£
Loz Mizzown, and resources from the Missour Phiox paniculata Meadow Phiox PurpiaPink Juiy-Saptember
Botanical Gardens. These nafive plant species ware
selected due to their abiity to thrive in wet conditions Asclepias wherosa Buttarfly Milkweead Orange June-Auguast
and telerance of frequant fleoding and salt, their ability
to thrive in full or partial sun, their ability 1o atiract Baptisia australis Wit Blue Indigo Blue May-Jduna
birds and buiterflies, as well as their availability in the
lozal nursery trade. All of thase plants are native and Echinacea purpuraa Purple Consflower Purpie June-August
part of Missouri's natural heritage, providing a high
sestheie vale: Carex vulpincidea Fox Sedge Tan May-Judy

Sporobolus heterolepis Prairie Oropseed Tan August-Dec

Phiox paniculats Azciepias fuberoza Bapdisiz sustraliz Echingces pwpurea Sporobolus hetemiepia

SpeC|eS SeIeCt|On (by Design Workshop)
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ENVIRONMENT | PERMEABILITY
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Strategy: To gain buy-in for rain
gardens and permeable paving as
strategies to reduce runoff and stress
to the combined sewer system.
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Existing permeability 2%
Proposed permeability (planted areas, rain gardens, pervious

concrete, permeable pavers) 23%
Proposed Permeable Materials: square feet
Pervious concrete 13,516
Softscape (planted areas and rain gardens) 23,112
Permeable pavers (proposed) 13,422
Total Permeable Area: 50,050
Project Site Area 222,343

Total Pervious (Permeable Pavers removed from project) = 16.4%



ENVIRONMENT | TREE SOIL VOLUMES

: James Urban: Up By Roots
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Strategy: To generate support
for replacing existing trees by
demonstrating the poor health
of existing trees due to
compaction and lack of rooting
area, air, soil moisture and
drainage.

Evidence : By providing
larger tree pits for root volume
and water storage, healthy
street trees will decrease the
urban heat island effect,
improve air quality and
decrease flooding.

Tree soil volume and rooting area (cubic feet)
1200

950
720
480
240
100
o,
Existing Proposed

Target rooting area is 1,000CF -
1500CF per street tree.

The Master Plan defines a planter
area of 1156 cubic feet (CF) per street
tree. The existing trees currently
have between 60-100 CF per tree.
Goals is to increase tree lifespan to 50
years.
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Street Trees

Tree wells designed to increase street
tree life from average of 7 years to 50+
years

ES a;}; e e
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Annual Energy Savings
from Public Trees®

100 1200

BE0

T20

480

240

Proposed

Existing

O minimum soil volume approx.
1000 — 1200 cubic feet

0 edge treatments discourage soil
compaction - results in healthier
trees and less root heave damage

2 corner trees different from mid
block — avoid monoculture

0 species selection informed by
the 2009 Davey Resource Group
“City of St. Louis, Missouri Street
Tree Resource Analysis” to
maximize benefit to the district.

0 adjacent pervious pavement
structures increase hydration



COMMUNITY | NOISE

During the pilot test period | felt noise on South Grand was....(select one)
93 responses
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Reduced 49%

aan

Unchanged 35%

Increased 4%

Too soon to tell - 12%

Evidence : By implementing a pilot test of
the proposed lane reduction and bulb-outs,
the average peak noise levels fell by
17db, meeting the target noise level of
60db. The street is about 1/3 as loud as it
was previously, therefore providing a more
comfortable shopping and dining
experience.




COMMUNITY | TRAFFIC SPEEDS

Strategy: To demonstrate the
danger of existing traffic
speeds and build a case for a
“road diet.”

Evidence : By implementing a
pilot test of the proposed lane
reduction, pedestrian bulb-outs,
and synchronizing traffic lights,
traffic speeds were reduced to
the target 25mph.

In addition:

56 percent of participants felt that
pedestrian safety was improved or greatly
improved.

Fatal)

AIS Severity (6

64 percent of participants felt that crossing

the street by foot was easier and safer.

D =4 kW kA3 - oW

Pedestrian Safety

Vehicls [mipact Sposd vs. Pedestnan Injury on Seoth Grand Baulevard
25 mph 85% of Vehicies 85% of Vehicies
Target Speed on travel at 32 mph fravel at an average
South Grand Bivd. n 3-lane pilot lest speed of 42 mph
. . :
: : S
. : "
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Sl Injuries

Speed Usually Fatal Injuries

During the pilot test period | felt automobile speeds were....(select one)

100 responses
¥ 20 40 an &0 100
Reduced T
Unchanged 14%
Increased J| 2%
Too soon to tell &%
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(1) Pervious Concrete Sidewalk :

@ Seatwall Faced with Recycled Brick |

(2) Ornamenttal Planter Fence

(4) Parking Lane with Pervious Paving

(5) Willow Dak Street Trees

3-Lane Traffic Plan

@ Rain Garden

(&) Identity Banner

Reused Street Lamp with High
Efficiency Bulb

e
streetscape Rain Garden and Seating Area



Stormwater management
Air Quality improvement
Sound/noise reduction
Safety enhancement
Heat island mitigation



Pre and Post installation — volume and
pollutants measured

Partnership with Metropolitan St. Louis Sewer
District and University of lllinois-Edwardsville

N,P, K, metals and E-coli

Pre-sampling complete May 2012
Four Storm drains

Post installation sampling in 2014



Six large signs in Rain Gardens
One at each intersection
Community Improvement District Brochure
Bio-Blitz in Tower Grove Park and environs
Partnership with
South Grand Community Improvement District
Academy of Science

Missouri Department of Conservation

Other 319 Projects in the vicinity

Operation Brightside — Rain Garden & Pervious Pavement
City of St. Louis — Pervious Alleyways






A landscaped area planted with
wildflowers or native vegetation
that captures stormwater from
Impervious surfaces.

Rain gardens treat stormwater as
a resource rather than waste

oy gl

First year



SOIL  DIGAA4-8 DEPRESSION  PLANTVARIETIESOF  ADD 3" OF UNTREATED
IN THE S0IL, IF SOIL MNATIVE FLOWERS HARDWOOD MULGH
DAAINS QUICKLY, MAKE TOADEPTHOF 3" ON
DEPRESSION 18” IN DEFTH THE BARE SOIL
AND LINE WITH PLASTIC. AROLUND THE PLANTS.

A shallow depression or catchment structure.

Filled with soil and mulch that absorb and infiltrate storm
water runoff.

Captures runoff from adjacent impervious surfaces.
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RURALIIITILLIILIDNIIDITRAMNSECTIIIYIIDILITILLIIURBAN

RURAL
PAESERVE

The principles apply to
a variety of
development types,
land use patterns, and
road designations.

GENERAL
URBAM

o LESS DENSITY
- PRAMARILY RESIDENTIAL USE

; . SMBLLER BURLDINGS
S S ...MORE GREENSPACE
............................... DETACHED BUILDINGS
....AOTATED FRONTAGES

LYARDE & FRONTAGES

cneHEEP SETBACKS
RJGTATEEJ FRONTAGES
L AATICULATED MASSING
verranan WRODEN BUILDINGS
o BENERALLY PITCHED ROOFS

5 UARBAN

6 URBARMN
CENTER

CORE

NORE BENBITY: s s e
PRIMARILY MIXEDUSE......cooooirenssmssrms s srossrmsssmssienns
LARGER BUILDIMIGS...........oovrevressemssessrrssessrensresss
MORE HARDSGAPE.......cousieian

ATTACHED BUILDINGS .
ALIGHED FRONTAGES......
STOOPS & SHOPFRONTS
SHALLOAN SETBATES.. . o i msvorstiossimsiasiimsiamib i
ALIGHED FRONTAGES. .
SIMPLE MASSING.......c0v.on
MASONRY BUILDIMNGS.......
GEMERALLY FLAT ROOFS.......

LV AINL

DISTRICGT

i P o .BMALLYARD SIGNS  BUILDING MOLUINTED SIGNAGE.... =S HEE

................................................ LIVESTOCK DOMESTICANIMALS ...

............................................................. ROADE LANES  STREETSRALLEYS. . .o

.......................................................... MNARRDW PATHS  WIDE SIDEWALKS.._..
OPPORTUMISTIC PARKING ~ DEDHCATED PARKING.....covmoss s eessresssmsimsresssmssenss
e LAAGER CURB RADI SMALLER CURE RADII,

... PEN SWALES
e 3 TARLIGHT
MFKED TREE CLUSTERS

RAISED CURBS........cocianmmmnansmsnees
STRAEET LIGHTINGL .o mieiimimesimes immsninrisamsivamimins
G LE Bl S SIS L ] A ——

2178n4d

. LOCAL GATHERING PLACES
e PARKS B GREENS

REGIOMAL INSTITUTIONS. ...
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ranment Principles
FREsponsinls SioMmater MANSgEmEn: can
reduce nunod and rosion and malntain waker
aqualty.

FRedering heat isiand 2Fecls and molse

l=amis cTeai=s & mome comforiable pedesinan
emrvircnment

Mixed use disTics and the avalabiiy of
ahemaitee ransportation and incal Empioyment
opportuniies neduoce irefic and alr poliuiion
Utlizing eftciert srdior akematve ey
SOUMCEs, reducing wasis and promoiing
afemaitse ransporizbon reduces the areas’
energy and carkan Yeotorint

Environment Metios | Srelmirary Goa Bassins Banzhean, SMART GOAL Strmagles
\Use nattem plant rateras o 11 Simcity natie plamt materais for sirat mes raln gardans
SaningCesgn [ 3 TP Vst Use of Iigalion. o et gty ene
G ey e L . R |
Exizang tree pis of £x4° o

mroe the healis of sreel Tees

E2% of rees In\Ward 2 are in
good condllon. 5% of tres=sn
and 15 ane in good condfan.

Deaemy REsaurte Qroup

Increase 5ol wniume o 1,000 o1 o
peordide healinler seetimes

) Uthie= sfnachural soll, specfied soll mix
) Chooze e species with 3 Reialve Pafomance index of
1.0 or higher (Cevey Resouncs Group: Gy of £t Louls Sieet
Tres Ry e Anafvsis’

Heat Isiand EMect

Frofect apalnest and reduce urban
Fiat sland

Existng s Grass 74520
degrees, Erck 7751128 Grey
Caoncrete B2 7112 E, Aponepal=
Caoncrebe B4.2-1904, Fainlscr
Caolored Conceefe 25.7-115,
JAspralk 85 2122

Monef ncrease of amilent alr
femoeralures post development, S0
peroent paved ansa witsin the ROW 15
T

1) Piant tn=es o shade hardscapes, Zi Replace pased
areqs with effher pianted anea or persious maleriats, 3) Use
randiscape pasing materials that are kigh slmedo

Molse Foilubion Reducion)

Feduce nolse leves

Extsing noiz= myels: Bus
Traftc-7E-2108, Gensral Traffic-
L e

5005 - tarpat nolze =
a1 posisd spesd imit of
25mzh

Reduce Impacts 1o EDdB or l=ss

1) Fsduos vehicular sossc fnough lans recuchion, raffc
saming Eohnlgues an noreasieg waltsl By of tosaniis

Light Poliulion Reducion

mzeces night sky viskily

Fluchzaling Iight =iz Trom very|
da® i extremely eight with Al
norouioff tduresSuminaines

Winimize silrushes Ight sothat no Ight
=scapes above a horizontal plane

1) Provide sven distrioulion of light siorg e comidor and mee
oy siandsns of 1 foon sidewalks and 2fc ot Intersections, 2}
Frovide cui-off Todune shuminalres: fo reducs lightt polkstion

Fdainisin he pecenfage of

1) Increase he rumber of bike racks, 2) provice sharsd olee

Hirmﬂm;:;n: resigents within walking dstance: w#:,‘;:;x&ﬂ:; I_;::‘ﬁauﬂﬂ transporialion anes on South Gmnd %o encourage mone bicecle idlng, 31
foail=rrale fransoortation = orcwide sheters a1 Tansk soos.
Contaln and collsct siommaaier . . 1) Cirect stomaasber fo rain gardens, 2 Uilize porous
Slormaater Management| on-sihi= and nease e qualty of | Cumendy 33 pencent Imperdous = H_EEH : bdirin the paweEment on SO peroentof The stneet owoss section, 3)
any nunof W Meiizs Inconporation of plartig ansas and rain ganders
) X _ 1) Incomporale incally quamed imesione, 2) Recyce matsrials
nCorporate localy sxtactsd ard | Limesiors quarted iocally along| | Awerage distance of malerak rotte | " - N
Lardscaps Materals LEED N jzes wasts arapemart) for wal cazs, paeers, o soacialty
rranuTsciured materas Mimsissipnl Rivar o H srchilschoral Sorms
T R=cyC = = odng ConoT=s, oF 0 2N0 a5pnal. ReLes [
aste marapement | F234CE 1N ATOURE o Landey E::‘;":f:mf:‘,: e canl Lzem Fiacycle 100% of materals removes | minding the furishings, grants cursing ane ook, Ullze
e wasie generaked by consiruciion b recyTiss for revse: = dhering onsruciion recyrled makerials dor sub bases and irenching TIL. Thip
= = demces sTmel Tees anc neuse for ko
1) Proreice recycie Inserts fior 50 pescent of salvaged ard e
Support racycing programs 1 s CanE
A 8 12 7 7 matetng 5, E""J Eﬂ:"‘:‘_:;: 1) Provice Feailhy and adequatsty-spacss sTest Taas win
: erican (2002] ampi= {1,000 SF min.} olarbing oits, 2 Encourage gresn roofs
I=
WildHs Prowkie Fabitai for urban wildHe canozy cower in Ward 15 suppests canopy coverin Increase free CARORY (o 15% n new develiopment, 3} Frovide planfings and main gandens

B8.5%.
Eio itz Data

3 business chetrict should
bex 95% of folal Bnd area

Ersmgy ard Carbon

BAriize mnangy Loe

Tolal ancual bens of =xising
honey loouss rees = 52 451

Ircemase usan wilcie hadkiat

wilh plants. Tat provide for the resos of Dirds, Insects, =ic. 3)
Foreass e aountof e canopy on the it

Ctaemsy REEoUTE SrOup

Ircrzase ine fofal annual beneftof
shresf brees oy 355 057,034 anmaaly)

11 Prowice efficient sest lighing. 2} LUHLE= maierals wih

& long I cycie, 3) Promobe SoiEr as an ensgy souTe, 4)
Fromole alemative rarspartstion options, 5] EMsure proper
synchronizaiion of TaTic lighls

A Tty

moroes alr qualky

Cument Emlsslons:

HTC Emissions: 112 {gl,
GO Emisslons: 3050 (@),
NCux Emisslons- 354 (g}

Reduce Emissions

HZ Emissions: af st 5%
GO Emissions: al least S
MNOx Emissions: at east S0

1) Reduce heat isiand =fect, 25 Use low-woiatle paints, 23 Rum
Synchro and Sim Traific Emizsions analysis, 3| Ensure proper
synchronization of Tamc lighls

Environmental Matrix

(by Design Workshop)
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Pulse Node” at Clarkson and Manchester T
Existing Condition Today (looking south from Clarkson Road): |, i | REESEH
7 T % T M R Cank e
o K- - [renenn
| e m— L
e |
Tl
%
Man chester Road
Eluwvlie Toar Cavey
Massive parking lots and auto-oriented development dominate the existing intersection
of Manchester and Clarkson. particularfy on the south side of the node.
Future Conceptual Plan (same vantage point as above):
b i
A o Mg Town Saps
Leveraging the highly traveled intersection as a “business generafor’, the concept here

shows a haif multi-way boulevard conversion on the south side of Manchester Road to allow

patrons to easily access the hot new businesses via the access and parking lane separated

from the through traffic by a median and street trees. Future development would be primarily
commercial/retail around the node itself, with mixed residential and office on the edges.




The U.S. Environmental Protection Agency Region 7,
through the Missouri Department of Natural Resources, has
provided partial funding for this
project under Section 319 of the Clean Water Act.

ap
MISSOURI
DEPARTMENT EAST-WEST GATEWAY
OF NATURAL
RESOURCES

Creating Solutions Across Jurisdictional Boundaries



