
 

 

Perfor

Location

Client: C

Design F

Reed Hil

Walker In

Landsca

Jeffrey L

Company

Email: jb

ASLA Ch

 

Project
Project D

structure

The gree

compone

the capa

and the s

release i

Project T

Governm

Part of a 

Design f

This pro

Local ord

did not m

architect 

the grow

alternativ

rming A

n: Kansas C

City of Kansa

Firm(s): Jef

derbrand, M

nc., George 

ape architec

. Bruce, FAS

y 

bruce@jlbruc

hapter: Prai

t Specifica
Description

e attached to

en roof atop 

ent of the ga

bility of colle

system will c

nto water ha

Type: 

ment complex

new develo

features: Gr

oject was de

dinance; loca

mandate a gr

who provide

ing media a

ve means. 

Arts Dist

City, MO  

as City, Miss

ffrey L. Bruc

Moody Nolan

Butler Asso

ct/Project co

SLA, Jeffrey

ce.com  

irie Gateway

ations 
n: The Arts D

o the new Ka

the structure

arage serves

ecting and de

continue to d

arvesting cis

x 

opment 

reen roof an

esigned to m

al ordinance

reen roof.  T

ed the resea

nd demonst

rict Gara

souri 

e & Compan

d Inc., Carl 

ciates 

ontact: 

y L. Bruce & 

y 

District Garag

auffman Perf

e is designed

s as the prim

etaining 50%

detain 25% o

terns. 

d cistern. 

meet the fol

es mandated

This compone

arch data to 

rated meetin

age 

ny, 

ge is a $32 m

forming Arts

d as a 2.63 a

mary stormwa

% of a 100-y

of the storm 

llowing spe

d a storm wa

ent of the de

determine th

ng the storm

million, 1,00

s Center in d

acre open s

ater collectio

year storm ev

water for up

ecific requir

ater detention

esign was en

he retention 

m water ordin

00 car underg

owntown Ka

space park.  

on and deten

vent for the 

p to the next 

rements or 

n facility for 

nvisioned by

and flow ch

nance requir

ground park

ansas City, M

The green r

ntion system

first 24 hour

66 hours be

mandates:

the garage, 

y the landsca

haracteristics

rements with

king 

Mo.  

roof 

m with 

rs 

efore 

but 

ape 

s of 

h 



C a s e  

Impervio

Amount 

stormwa

valuable 

structure

stormwat

The regu

Did the c

green sp

design de

classified

benefits 

100,000 

mitigating

roof and 

evaporat

 
Cost & 
Estimate

Missouri 

are to be

Related 

i. 

ii. 

iii. 

iv. 

v. 

vi. 

vii. 

N o .  037  

ous area ma

of existing

ater on site:

public open

e" green roof

ter detention

ulatory envi

client reque

pace, or pro

evelopment 

d as an occu

provided by 

gallon cister

g the impact

the evapo-tr

tive cooling p

Jobs Ana
ed Cost of S

owned and 

e paid back t

Information

The green

million pa

Structural

membran

A subsurf

systems w

A fiber rei

grass surf

A fully aut

collected 

The vege

slopes of 

The hards

concrete 

    

anaged: 1 a

green spac

: 1 acre to 5 

 space withi

f is the first s

n facility. 

ironment an

est that othe

operty value

phase of the

upied space 

a green roo

rn when use

t of urban he

ranspiration 

potential on 

alysis   
Stormwater

operated fa

hough parki

n:  

n roof compo

arking garage

l foam rangin

e; estimated

face roof dra

were routed 

inforced 6” d

face as well 

tomatic irriga

harvested s

tated green 

native grass

scape includ

paver ramps

acre to 5 acre

ce/open spa

acres. The 

in the core o

such green r

nd regulato

er factors b

e enhancem

e Kauffman 

and is not h

of do not app

ed for irrigatio

eat island in 

potential of 

an annual b

r Project: >$

cility all cons

ng revenue.

onent of the

e project.   

ng in depth f

d cost $910,

ain collection

to 2 - 50,00

deep sand b

as 4‘ to 5‘ d

ation system

tormwater fr

roof consist

ses.   

ded concrete

s providing h

es 

ace conserv

green roof is

of downtown

roof permitte

r was appre

be considere

ments? The 

Performing 

eated, there

ply and was 

on represen

the city core

the site, the

basis. 

$5,000,000 (

struction cos

.) 

 Arts District

from 12” to 8

000   

n system com

0 gal underg

ase was use

deep tree pla

m was install

rom the ciste

ts of high pe

e pavers on 

handicapped

ved or pres

s the creatio

 Kansas City

ed by the City

ehensive abo

ed, such as

green roof w

Arts Center

efore energy

not a factor 

ts 140 tons 

e.  Consider

e green roof 

(Public fundi

sts were pub

t Garage wa

8‘ was place

mbined with 

ground ciste

ed as the gro

anting pits on

ed with boo

erns.   

erformance tu

reinforced s

d access into

served for m

on of 2.63 ac

y, Missouri. 

y of Kansas

out the proje

s energy sav

was defined 

.  The parkin

y savings ass

in the desig

of evaporati

ring the area

represents t

ing: Local. A

blicly funded

as $2.3 millio

ed over wate

 limited surfa

erns at a cos

owing mediu

n roof. 

ster pumps 

urf surface a

sand, concre

o and across

P a g

managing 

cres of new 

 The entire 

 City as a 

ect. 

vings, usab

during the i

ng garage is

sociated wit

n.  However

ive cooling 

a of the gree

the 3,865 to

As a Kansas 

d by bonds w

on of a total 

erproofing 

ace collectio

st of $290,00

um for the tu

to distribute

and vegetate

ete seat walls

s the site. 

g e  | 2 

 

"on-

ble 

nitial 

s not 

h the 

r, the 

n 

ns of 

City, 

which 

$32 

on 

00.   

urf 

 the 

ed 

s and 



C a s e  

Was a g

need for 

project sa

harvestin

Cost imp

design/d

of heavily

Arts Cen

quality op

actually c

enjoyme

created d

the requi

project b

option fo

city requ

actual po

requirem

methods 

area wer

Based on

detention

City an e

the cost t

is $2.8 m

N o .  037  

reen vs. gre

a traditional

avings allow

ng system.  T

pact of cons

developmen

y paved urba

ter (PAC) re

pen space a

created 2.63

nt where no

during the de

rement for o

udget.  Cons

r this project

irement of 3

ost construct

ments.  The c

and the inc

re never calc

n the landsc

n facility and

estimated $5

to acquire 2

million dollars

    

ey cost ana

 stormwater

wed for the fu

The remainin

serving gre

nt project: T

an fabric wit

edevelopmen

available to p

3 acres of hig

ne existed p

esign develo

open space a

servation or 

t. 

5 cfs was es

tion stormwa

cost of the la

reased redu

culated, but 

ape architec

 harvesting 

52,000 per ye

.63 acres of 

s which is co

lysis perfor

r detention fa

unds to be re

ng savings h

een/open sp

This was a u

thin the city’s

nt.  Looking 

preserve on 

ghly visual a

previously.  T

opment phas

as a green r

preservatio

Cost im

stormw

design

infrastr

greater

constru

the proj

runoff q

entire p

detentio

event re

stimated to b

ater quantity

and required 

uction of stor

is considere

cts’ estimate

excess capa

ear in potab

f land in the d

ost which wa

rmed?  No;

acility which 

edirected tow

helped defer

pace to the o

nique projec

s core and w

at the prede

site.  The cu

and functiona

The overall d

se for the Pe

roof on struc

n of the exis

mpact of co

water manag

/site develo

ructure)?  S

r savings).  A

uction storm 

ject civil eng

quantity was

project site.  

on structure 

educing the 

be $348,000

y to less than

to meet the

rmwater imp

ed to be subs

e, using the g

acity in a cis

le water cos

downtown c

as avoided b

however the

was estima

ward the pur

r the cost of 

overall cos

ct in that the

was part of a

evelopment 

urrent develo

al urban ope

design conce

erforming Ar

cture and be

sting space w

onserving gr

gement ove

opment app

Significantly 

A complete a

water runoff

gineer who s

s 68 cubic fe

A traditiona

that would c

post constru

0.  Use of the

n 15 cfs, gre

e city’s requir

pact in the co

stantial.   

green roof a

stern for irrig

sts. Another 

core to provid

by implemen

e green roof

ated at $348,

rchase of a $

the green ro

ts of the sit

e existing site

a much large

conditions, t

opment effo

en space for

ept for both 

rts Center wh

came part o

was not con

reen/open s

er traditiona

proaches (g

reduced cos

analysis of th

f quantity wa

stated the pr

et per secon

l subsurface

collect the 1

uction runoff

e green roof

eatly exceedi

rements with

ombined sew

s the projec

ation usage

public benef

de compara

ting the gree

P a g

f eliminated t

,000.  This 

$290,000 wa

oof. 

te 

e had been a

er Performing

there was no

rts of the PA

r public use a

projects was

hich establis

of the origina

sidered as a

space for 

al site 

grey 

sts (10% or 

he pre and p

as submitted

re-constructi

nd (cfs) for th

e collection a

00 year stor

f quantity to 

f reduced the

ing the city 

h traditional 

wer overflow

ct storm wate

 will save th

fit to conside

ble open spa

en roof. 

g e  | 3 

 

the 

ater 

a mix 

g 

o 

AC 

and 

s 

shed 

al 

an 

post 

d by 

on 

he 

and 

rm 

the 

e 

w 

er 

e 

er is 

ace 



C a s e  

Number 

by either 

is difficul

Job hou

  P

 C

 A

   

 

Perform
Stormwa

As this p

based on

designed

condition

and flow 

paramete

simulated

The wate

subsurfa

quantity o

sand bas

The mea

 5

 2

m

Based on

in the so

system w

addition o

reuse as 

The storm

documen

versus th

water to 

N o .  037  

of jobs cre

a maintena

t at this time

rs devoted 

Planning and

Construction:

Annual Maint

mance Me
ater reducti

roject is just

n data gathe

d for the gree

ns.  Moisture

characterist

ers which ma

d a 3” storm

er flow was t

ce runoff wa

of water rele

sed soil in a 

asurements w

0% of the st

5% of the st

moisture cont

n this data s

il making the

when the soi

of the 2 ciste

irrigation wa

m water calc

nted the ove

he original pr

35 cfs. 

    

eated: The e

nce compan

e to determin

to project: 

 Design: 1,2

: 600 (landsc

tenance: Ann

easures  

on perform

t completing 

ered under la

en roof a mo

e sensors we

tics within th

andate reten

 event within

tracked throu

as collected 

eased.  This 

saturated co

were docum

torm event w

torm event w

tent returned

torm events

e water avai

l profile is in

erns the stor

ater.     

culations pre

rall storm wa

re-construct

end product i

ny contracted

ne actual job

200 (landsca

cape archite

nual mainten

mance analy

construction

aboratory co

ock-up of the

ere placed w

he soil media

ntion of the f

n a 25-minut

ugh the sand

and measur

experiment 

ondition and

mented over a

was retained

was retained

d to an unsa

 such as the

lable to the 

n an unsatura

rm water wo

epared by th

ater reductio

ion projectio

is an open s

d by the city

b creation for

ape architect

ect) 

nance contra

ysis:  

n with this su

nditions.  Us

e green roof 

within the soi

a.  Using the

first 25% of a

te time perio

d based prof

red at 15-min

was conduc

d the second

a 120-hour p

 within the s

 within the s

aturated cond

e 2, 10, and 

plant materia

ated conditio

ould be colle

e civil engin

on of the 100

on of 65 cfs a

space which 

y or the Perfo

r this feature

t) 

act is curren

ubmittal, the

sing the san

profile was 

l profile to m

e Kansas Cit

a 100-year s

od, thus exce

file via the m

nute interva

cted under tw

d with the so

period with t

soil profile fo

soil profile fo

dition.     

25-year stor

al or slowly 

on thus elim

cted and ret

eer for subm

0-year storm

and the city 

will need to

orming Arts 

e of such a la

ntly being bid

e performanc

d based me

created to m

measure moi

ty storm wate

storm event,

eeding the C

moisture sen

ls to calcula

wo scenario

il in an unsa

the following

or the first 24

or 66 hours b

rm events w

draining to t

inating runo

turned to the

mittal to the c

m event to les

requirement

P a g

 be maintain

Commission

arge facility.

d. 

ce analysis i

edia mix 

mimic as bui

isture densit

er design 

, the lab 

City requirem

nsors and the

te the actua

os; one with t

aturated con

g results:    

4 hours.     

before the so

would be reta

the collection

off.  With the 

e green roof 

city also 

ss than 5 cfs

t to reduce s

g e  | 4 

 

ned 

n.  It 

. 

is 

lt 

ty 

ments.      

e 

al 

the 

dition.  

 

oil  

ained 

n 

for 

s 

storm 



C a s e  

Commun

commun

It will pro

and craft

water run

combine 

 
Additio
Links to 

The Arts 

has been

increasin

and prov

open spa

water req

The mos

eliminate

project w

in which 

In the tra

volume, w

finding its

true volu

37.44 inc

reduction

water on 

combined

calculatio

N o .  037  

nity & econ

ity will be the

ovide a new v

ts events and

noff to an ag

sewer syste

onal Inform
images: htt

District Gar

n permitted a

ng the life of 

vides a pristin

ace also prov

quirements a

t impressive

e stormwater

will capture th

will be trans

aditional sens

which really 

s way back i

me reductio

ches per yea

n or eliminat

an annual b

d sewer sys

ons can be v

    

omic benef

e addition of

venue for pa

d well as ou

ging city stor

em. 

mation 
tp://www.jlbr

rage green ro

as a stormw

the waterpro

ne open spa

vides a storm

and serves a

e aspect of th

r runoff from

he majority o

spired or eva

se engineer

meant a red

into the syst

n though ev

ar. Consideri

ion due to E

basis. This s

tem. We are

verified and 

fits that hav

f a new open

atrons of the

tdoor on the

m water sys

ruce.com/b_

oof is the firs

ater detentio

oofing memb

ace within th

m water dete

as part of the

he solution i

m a 2.63 acre

of the excess

aporated from

s have discu

duction in pe

tem for treat

vaporative co

ing the area 

ET is in exces

solution achie

e currently se

calibrated.

ve resulted 

n space park

e arts by prov

e lawn conce

stem helps to

_projects/l-ar

st green roo

on facility.  It

brane, reduc

e urban land

ention facility

e structure’s

s the potent

e site within t

s water from

m the landsc

ussed storm

eak flow, wit

ment. This g

ooling with a

of the green

ss of 2.8 mil

eves signific

eeking fundi

from the pr

k within Kan

viding lands

erts. Addition

o improve th

rch/KCPA.pd

of project in t

t provides lif

cing water c

dscape.  The

y which grea

s infrastructu

tial to greatly

the urban co

m the green r

cape.      

 water BMP

h the majori

green infrast

an evapo-tra

n roof the po

llion gallons 

cant volume 

ing sources 

roject:  The 

nsas City’s d

scaped lawn 

nally, the red

he capacity o

df  

the State of 

fe cycle cost

cost for the ir

e creation of

atly exceeds

ure.     

y reduce if n

ore of Kansa

roof and use

 benefits in t

ty of the wat

tructure solu

nspiration (E

otential storm

of water or 

“elimination

for monitori

P a g

benefits to t

owntown ar

areas for ar

duction in sto

of the existin

Missouri wh

t savings by 

rrigation sys

f this green r

s the local st

ot totally 

as City. This 

e it for irrigat

terms of red

ter eventual

ution represe

ET) potentia

m water volu

8.2 acre-fee

n” from the 

ng so that th

g e  | 5 

 

the 

rea.  

rts 

orm 

ng 

ich 

tem 

roof 

torm 

tion 

duced 

ly 

ents 

l of 

ume 

et of 

hese 


