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PREFACE

The award winning designs presented in this booklet

represent another major contribution by the design
professions, through the medium of an architectural

competition, toward fuller developmentof the national

defense resource obtainable by the inclusion of dual-

use fallout shelter in new construction.

Two previous competitions have focused on schools
and shopping centers. The latest competition in this
series, completed in 1966, gave attention to a com-
munity recreational and educational center. The
National Fallout Shelter Design Competition-Com-
munity Center and the previous competitions were

conducted by The American institute of Architects
at the request of the Office of Civil Defense and have
been administered by the institute as a public service

under nonprofit contracts with the Department of

Defense.

The results of this latest competition provide graphic

illustration of the nature of dual-use shelter and
should contribute added understanding of the tech-

niques for controlling exposure to gamma radiation

from fallout. It is hoped the award-winning designs

will stimulate improvements in the design of com-

munity educational and recreational centers and

assist in the creation of effective facilities for civil

defense.

A. Stanley McCaughan, FAIA
Professional Adviser

Washington, D.C.
May 12, 1987
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yv.
STATEMENT OF THE

DEPARTMENT OF DEFENSE

The winning entries in the National Fallout Shelter
Design Competition-Community Center, shown in this
brochure, are the results of a continuing effort of the
Office of Civil Defense begun in 1962. That year, an
architectural design competition was held, the subject
of which was a fallout protected school. it was fol-
lowed two years later by a shopping center competition.

Once again it has been demonstrated that, through
the genius of the architect with a team comprising the
building owner, the consulting engineers, and the fall-
out shelter analyst, simple techniques can be applied
to solving another community problem. That problem
is to provide dual-use radiation protection in buildings
for the Nation's population (in the event of nuclear
attack) that is unobtrusive, functional and economical.

With an annual rate of applicable construction ex-
penditure of $25 billion, the potential source for
completing our national shelter system lies in new
buildings. it is the task of the design professionals
to develop this potential to the maximum.

The winning teams are congratulated on their ex-
cellent designs. They have made an invaluable con-
tribution to the national defense by setting examples
for all to follow.

Joseph Romm
Acting Director of Civil Defense

Mr. Romm



STATEMENT BY
THE AMERICAN INSTITUTE

OF ARCHITECTS

This is the third architectural competition conducted
through the cooperation of The American Institute
of Architects and the Office of Civil Defense. The
Institute has been gratified with the results, which
indicate the interest of the design professions in
solving the problems of shelter against fallout radi-
ation and their skill in producing outstanding designs
which incorporate shelter provisions in several types
of buildings which occur in most communities.

This competition for a community center produced
fourteen prize winning designs which showed an
imaginative treatment of the planning of a community
education and recreational center in good scale and
character for suburban communities where such
centers may be built.

As a member of the jury for this competition, I en-
joyed the privilege of taking part in the selection of
the winning designs and am pleased to extend my
compliments to the winners and to the Office of Civil
Defense for its service to the profession and the
public in making the competition possible.

Charles M. Nos, Jr., FAIA
President

The American Institute of Architects

Mr. Nu
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GRAND PRIZE

Brooks and Brooks, AIA, Architects
Houston, Texas

Team Members
David George Brooks, Architect

Edward Brooks, Architect
Luis Gonzales Baianza

John J. Dasek, Architect and Fallout Shelter Analyst
Ernest L. Vogt, Jr., Engineer, P.E.

Jury Comment

The center designed by the winning team includes a library,
gymnasium and civic auditorium as its principal elements,
along with a variety of classrooms, studios, shops, meeting
rooms, lounges and game rooms. Public and service access to
the center is well handled, as is parking and the development
of exterior courts and playfields. Phasing of constructiona
program requirementis realistic and allows for completion of
the complex in four stages.

Principal elements are grouped around a multipurpose unit
with a depressed central court and are well related to the
plaza formed by the roof deck of the central element. The
gymnasium and auditorium are well conceived and functionally
sound, but questions were raised by the Jury relative to the
control and circulation aspects of the library. Wide concrete
roof projections with deep concrete fascias provide shielding
from both sun and radiation. This feature, plus sensitive site
grading and the use of low walls, pools, and other landscape
elements, results in shelter spaces that are essentially open.
The structure and materials of construction are well suited to
their purpose, and in no way is architectural quality com-
promised by the demands of shelter.

Analyst Comment

This solution has provided fallout protection in the first con-
struction phase of the complex in the administrative and meet-
ing areas. To accomplish shelter at ground level, use was
made of landscaping, retaining walls, berms, and a recessed
court to lessen ground direct contribution. The space functions
as an open, informal atmosphere which lends itself to excellent
shelter habitability. The psychological advantage of openness
is achieved very naturally, through judicious use of shielding
techniques.

Large concrete overhangs provide protection from sun and
skyshine contribution. Simple devices are provided under these
overhangs for natural ventilation.

Some modification to the other phases could raise the shelter
capacity without excessive costs. As the other phases are com-
pleted, the PF of the first phase will be increased because of
mutual shielding provided by the other structures.

The mass required for the plaza above was effectively utilized
for mass shielding.

The design presents an imaginative use of shielding techniques
to accomplish fallout shelter as a dual-use space.
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 fa

llo
ut

 g
am

m
a 

ra
di

at
io

n 
du

rin
g 

em
er

ge
nc

y
pe

rio
ds

.

T
he

 n
at

io
na

l s
he

lte
r 

su
rv

ey
 h

as
 d

is
co

ve
re

d 
an

d 
m

ar
ke

d 
ex

is
tin

g 
pu

bl
ic

 fa
llo

ut
 s

he
lte

r 
sp

ac
es

th
ro

ug
ho

ut
 th

e 
co

un
tr

y 
an

d 
ha

s 
fu

rt
he

r 
id

en
tif

ie
d 

sp
ac

es
 th

at
 c

ou
ld

 p
ro

vi
ch

r 
sh

el
te

r 
w

ith
 m

in
or

ar
ch

ite
ct

ur
al

 a
nd

 m
ec

ha
ni

ca
l i

m
pr

ov
em

en
ts

. A
 s

um
m

ar
y 

of
 th

e 
fin

di
ng

s 
of

 th
e 

su
rv

ey
 fo

r 
th

e 
ar

ea
su

rr
ou

nd
in

g 
th

e 
pr

op
os

ed
 c

om
m

un
ity

 c
en

te
r 

is
 a

s 
fo

llo
w

s:



N
U

M
B

E
R

 O
F

 P
E

O
P

LE

P
ea

k 
P

op
ul

at
io

n 
(n

ig
ht

 ti
m

e)
C

ap
ac

ity
 o

f e
xi

st
in

g 
C

om
m

un
ity

 S
he

lte
r 

S
pa

ce
C

ap
ac

ity
 o

f P
ot

en
tia

l C
om

m
un

ity
 S

he
lte

r 
S

pa
ce

 (
i.e

.,
sp

ac
e 

av
ai

la
bl

e
if 

m
in

or
 im

pr
ov

em
en

ts
 a

re
 c

om
pl

et
ed

)
P

op
ul

at
io

n 
no

t a
cc

om
m

od
at

ed
 b

y 
ei

th
er

 e
xi

st
in

g 
or

 p
ot

en
tia

l
C

om
m

un
ity

 S
he

lte
r 

S
pa

ce

19
,3

00

1,
30

0

2,
20

0

15
,8

00

T
he

 o
bj

ec
tiv

e 
is

 to
 p

ro
vi

de
 a

s 
m

uc
h 

ne
w

 s
he

lte
r 

sp
ac

e 
as

 is
 p

ra
ct

ic
ab

le
 a

nd
 e

co
no

m
ic

al
ly

 fe
as

ib
le

in
 th

e 
pr

op
os

ed
 c

om
m

un
ity

 c
en

te
r.

T
he

 s
he

lte
r 

or
 s

he
lte

rs
 s

ha
ll 

ac
co

m
m

od
at

e 
a 

to
ta

l o
f a

t l
ea

st
 1

,5
00

 p
er

so
ns

 (
pr

ef
er

ab
ly

 m
or

e)
, a

nd
pr

ov
id

e 
a 

pr
ot

ec
tio

n 
fa

ct
or

 (
P

F
) 

of
 n

ot
 le

ss
 th

an
 4

0 
de

te
rm

in
ed

 b
y 

m
et

ho
ds

 c
ur

re
nt

ly
 u

se
d 

by
 th

e
O

ffi
ce

 o
f C

iv
il 

D
ef

en
se

 in
 fa

llo
ut

 s
he

lte
r 

an
al

ys
is

.
S

ub
m

is
si

on
s 

w
ill

 b
e 

ju
dg

ed
 o

n 
th

e 
qu

al
ity

 o
f t

he
 to

ta
l d

es
ig

n,
 o

n 
ex

ce
lle

nc
y 

of
 p

la
nn

in
g,

 o
n 

bo
th

fu
nc

tio
na

l a
nd

 a
es

th
et

ic
 fe

at
ur

es
 o

f t
he

 r
ec

re
at

io
na

l a
nd

 e
du

ca
tio

na
l f

ac
ili

tie
s 

pr
ov

id
ed

, o
n 

su
ita

-
bi

lit
y 

an
d 

ad
eq

ua
cy

 o
f t

he
 fa

llo
ut

 s
he

lte
r 

an
d 

on
 v

al
id

ity
 a

nd
 e

co
no

m
y 

of
 th

e 
de

si
gn

 fo
r 

du
al

-
pu

rp
os

e 
sp

ac
e.

E
co

no
m

y 
of

 c
on

st
ru

ct
io

n 
in

cl
ud

in
g 

co
ns

id
er

at
io

ns
 o

f m
ai

nt
en

an
ce

 a
nd

 o
pe

ra
tin

g 
co

st
s 

is
co

n-
si

de
re

d 
es

se
nt

ia
l. 

F
or

 th
is

 r
ea

so
n 

an
d 

be
ca

us
e 

of
 th

e 
ne

ed
 fo

r 
de

te
rm

in
in

g 
th

e 
pr

ot
ec

tio
n 

fa
ct

or
,

m
at

er
ia

ls
 m

us
t b

e 
id

en
tif

ie
d.

D
es

ig
n 

cr
ite

ria
 fo

r 
de

te
rm

in
at

io
n 

of
 th

e 
pr

ot
ec

tio
n 

fa
ct

or
 a

nd
 s

he
lte

r 
oc

cu
pa

nc
y 

st
an

da
rd

s 
ar

e 
as

su
pp

lie
d 

by
 th

e 
O

ffi
ce

 o
f C

iv
il 

D
ef

en
se

, D
ep

ar
tm

en
t o

f D
ef

en
se

 a
nd

 s
ta

te
d 

in
 th

e 
fo

llo
w

in
g 

se
ct

io
n.

S
he

lte
r 

D
es

ig
n 

C
rit

er
ia

1 
R

A
D

IA
T

IO
N

 S
H

IE
LD

IN
G

a 
A

 fa
llo

ut
 s

he
lte

r 
is

 a
 s

tr
uc

tu
re

, r
oo

m
 o

r 
sp

ac
e 

w
hi

ch
 p

ro
te

ct
s 

its
 o

cc
up

an
ts

 fr
om

 fa
llo

ut
 g

am
m

a
ra

di
at

io
n 

an
d 

pr
ov

id
es

 a
 p

ro
te

ct
io

n 
fa

ct
or

 (
P

F
) 

of
 a

t l
ea

st
 4

0.
 T

hi
s 

fa
ct

or
 is

 u
se

d 
to

 e
xp

re
ss

 th
e

re
la

tio
n 

be
tw

ee
n 

th
e 

am
ou

nt
 o

f f
al

lo
ut

 g
am

m
a 

ra
di

at
io

n 
th

at
 w

ou
ld

 b
e 

re
ce

iv
ed

 b
y 

an
 u

np
ro

-
te

ct
ed

 p
er

so
n 

co
m

pa
re

d 
to

 th
e 

am
ou

nt
 h

e 
w

ou
ld

 r
ec

ei
ve

 in
 th

e 
sh

el
te

r.
 F

or
 e

xa
m

pl
e,

 a
n 

oc
cu

pa
nt

of
 a

 s
he

lte
r 

w
ith

 a
 P

F
 o

f 4
0 

w
ou

ld
 b

e 
ex

po
se

d 
to

 a
 d

os
e 

ra
te

 1
/4

0 
or

 (
2%

%
) 

of
 th

e 
ra

te
 to

 w
hi

ch
he

 w
ou

ld
 b

e 
ex

po
se

d 
if 

hi
s 

lo
ca

tio
n 

w
er

e 
un

pr
ot

ec
te

d.

b 
C

om
pu

ta
tio

ns
 s

ha
ll 

be
 m

ad
e 

by
 th

e 
m

et
ho

ds
 e

st
ab

lis
he

d 
in

 O
C

D
 p

ub
lic

at
io

n,
 "

S
he

lte
r 

D
es

ig
n

an
d 

A
na

ly
si

sV
ol

um
e 

I F
al

lo
ut

 P
ro

te
ct

io
n.

" 
T

hi
s 

ha
s 

be
en

 fu
rn

is
he

d 
to

 a
ll 

qu
al

ifi
ed

 F
al

lo
ut

S
he

lte
r 

A
na

ly
st

s 
by

 O
C

D
.

c 
In

 th
e 

ca
lc

ul
at

io
n 

of
 th

e 
pr

ot
ec

tio
n 

fa
ct

or
, t

he
 r

ad
ia

tio
n 

do
se

 c
on

tr
ib

ut
io

n 
to

 th
e 

sh
el

te
r 

oc
cu

-
pa

nt
s 

co
m

in
g 

fr
om

 th
e 

en
tr

an
ce

w
ay

s,
 v

en
til

at
io

n 
du

ct
s 

or
 o

th
er

 o
pe

ni
ng

s 
in

 th
e 

sh
el

te
r's

ba
rr

ie
rs

 s
ha

ll 
be

 c
on

si
de

re
d.

d 
E

nt
ra

nc
ew

ay
s 

sh
al

l b
e 

pr
op

er
ly

 d
es

ig
ne

d 
to

 p
re

ve
nt

 th
e 

in
fil

tr
at

io
n 

of
 fa

llo
ut

 p
ar

tic
le

s 
an

d 
to

re
du

ce
 th

e 
fa

llo
ut

 g
am

m
a 

ra
di

at
io

n 
ha

za
rd

 th
ro

ug
h 

th
e 

us
e 

of
 p

rin
ci

pl
es

 o
f g

eo
m

et
ry

 a
nd

/o
r

ba
rr

ie
r 

sh
ie

ld
in

g.

2 
S

P
A

C
E

 A
N

D
 V

E
N

T
IL

A
T

IO
N

 R
E

Q
U

IR
E

M
E

N
T

S
a 

P
ro

vi
si

on
 s

ha
ll 

be
 m

ad
e 

to
 p

re
ve

nt
 th

e 
bu

ild
-u

p 
of

 v
iti

at
ed

 a
ir 

in
 s

he
lte

r 
to

 a
 le

ve
l h

az
ar

do
us

 to
its

 o
cc

up
an

ts
 d

ur
in

g 
th

e 
de

si
gn

 p
er

io
d 

of
 o

cc
up

an
cy

.
b 

A
t l

ea
st

 1
0 

sq
ua

re
 fe

et
 o

f s
he

lte
r 

ar
ea

 p
er

 p
er

so
n 

sh
al

l b
e 

pr
ov

id
ed

.
c 

A
t l

ea
st

 6
5 

cu
bi

c 
fe

et
 o

f s
pa

ce
 p

er
 p

er
so

n 
sh

al
l b

e 
pr

ov
id

ed
.

d 
If 

th
e 

sh
el

te
r 

ca
pa

ci
ty

 is
 b

as
ed

 o
n 

m
in

im
um

 s
pa

ce
 r

eq
ui

re
m

en
ts

, t
he

n 
at

 le
as

t 3
 c

ub
ic

 fe
et

 o
f

fr
es

h 
ai

r 
pe

r 
m

in
ut

e 
pe

r 
pe

rs
on

 a
re

 r
eq

ui
re

d.

e 
W

he
n 

ve
nt

ila
tio

n 
is

 li
m

ite
d,

 th
e 

fo
llo

w
in

g 
ta

bl
e 

ca
n 

be
 u

se
d 

fo
r 

de
te

rm
in

in
g 

th
e 

re
la

tio
n 

of
sp

ac
e

re
qu

ire
m

en
ts

 to
 v

en
til

at
io

n:

R
at

e 
of

 a
ir 

ch
an

ge
 (

m
in

ut
es

)'
V

ol
um

e 
of

 s
pa

ce
. r

eq
ui

re
d 

pe
r 

pe
rs

on
 (

C
u.

 F
t.)

2

1,
00

0 
or

 m
or

e
50

0
60

0
45

0
40

0
40

0
20

0
30

0
10

0
20

0
60

15
0

35
10

0
22

65

'C
om

pu
te

d 
at

 th
e 

ra
tio

: N
et

 V
ol

um
e 

of
 S

pa
ce

 (
cu

. f
t.)

F
re

sh
 a

ir 
su

pp
ly

 (
cf

m
)

2S
he

lte
r 

ca
pa

ci
ty

 o
r 

oc
cu

pa
nc

y 
tim

e 
m

ay
 b

e 
lim

ite
d 

by
 th

e 
vo

lu
m

e 
of

 th
e 

ro
om

 a
nd

 n
ot

 b
y 

its
ar

ea
. T

hi
s'

is
 p

ar
tic

ul
ar

ly
tr

ue
 if

 m
ec

ha
ni

ca
l v

en
til

at
io

n 
is

 in
ad

eq
ua

te
. I

n 
m

an
y 

ca
se

s,
 h

ow
ev

er
, i

nt
er

io
r 

st
ai

rw
el

ls
, s

ha
fts

, a
nd

 d
uc

ts
 w

ou
ld

cr
ea

te
 e

no
ug

h 
na

tu
ra

l v
en

til
at

io
n 

to
 p

er
m

it 
a 

co
nt

in
uo

us
 o

cc
up

an
cy

 fo
r 

at
 le

as
t t

hr
ee

 (
3)

 d
ay

s.

f N
o 

fil
te

rs
 a

re
 r

eq
ui

re
d 

on
 m

ec
ha

ni
ca

l v
en

til
at

io
n 

sy
st

em
s 

ot
he

r 
th

an
th

os
e 

ne
ce

ss
ar

y 
fo

r 
th

e
no

rm
al

 d
ai

ly
 u

se
 o

f t
he

 s
pa

ce
.

3 
E

G
R

E
S

S
A

t l
ea

st
 o

ne
 u

ni
t o

f a
cc

es
s 

an
d 

eg
re

ss
 w

id
th

 s
ho

ul
d 

be
 p

ro
vi

de
d 

fo
r

ev
er

y 
20

0 
pe

op
le

 (
a 

un
it 

w
id

th
is

 2
2 

in
ch

es
, t

he
 s

pa
ce

 r
eq

ui
re

d 
fo

r 
fr

ee
 tr

av
el

 o
f o

ne
 a

is
le

 o
f p

er
so

ns
).

 In
no

 c
as

e 
sh

al
l t

he
 w

id
th

 b
e

le
ss

 th
an

 2
4 

in
ch

es
; n

or
 s

ha
ll 

th
er

e 
be

 le
ss

 th
an

 tw
o 

w
id

el
y 

se
pa

ra
te

d
m

ea
ns

 o
f e

gr
es

s 
fr

om
ea

ch
 s

he
lte

r.

4 
S

E
R

V
IC

E
S

a 
G

en
er

al
P

ro
vi

si
on

s 
w

ill
 b

e 
m

ad
e 

fo
r 

th
e 

st
or

ag
e 

of
 b

as
ic

 s
he

lte
r 

su
pp

lie
s 

by
 a

llo
tti

ng
on

e 
an

d 
on

e-
ha

lf
cu

bi
c 

fe
et

 p
er

 p
er

so
n.

 C
om

m
un

ity
 s

he
lte

rs
 m

ee
tin

g 
F

ed
er

al
 C

rit
er

ia
 a

re
no

w
 b

ei
ng

 s
to

ck
ed

 w
ith

:
(1

) 
W

at
er

 c
on

ta
in

er
sE

no
ug

h 
to

 p
ro

vi
de

 e
ac

h 
pe

rs
on

 w
ith

 1
4 

qu
ar

ts
 o

f w
at

er
.

(2
) 

F
oo

dS
ur

vi
va

l b
is

cu
its

 a
nd

 c
ra

ck
er

s,
 b

ul
gu

r 
w

af
er

s 
an

d 
ca

rb
oh

yd
ra

te
s 

su
pp

le
m

en
t p

ac
ke

d
in

 w
ea

th
er

 r
es

is
ta

nt
 fi

be
r 

bo
ar

d 
ca

se
s 

co
nt

ai
ni

ng
 e

ith
er

 tw
o 

fiv
e 

ga
llo

n
ca

ns
 o

r 
si

x 
tw

o 
an

d
on

e-
ha

lf 
ga

llo
n 

ca
ns

.
(3

) 
M

ed
ic

al
 c

ar
e 

ki
ts

.

(4
) 

S
an

ita
tio

n 
ki

ts
 w

hi
ch

 in
cl

ud
e 

to
ile

t t
is

su
e,

 s
an

ita
ry

 n
ap

ki
ns

, w
at

er
le

ss
 h

an
d 

cl
ea

ne
r,

 to
ile

t
se

at
 a

nd
 c

om
m

od
e 

ch
em

ic
al

s.
 E

m
pt

y 
w

at
er

 c
on

ta
in

er
s 

co
nv

er
t t

o 
co

m
m

od
es

.
(5

) 
R

ad
ia

tio
n 

de
te

ct
io

n 
in

st
ru

m
en

ts
.

T
he

 li
ve

 lo
ad

 a
ttr

ib
ut

ab
le

 to
 s

ta
ck

ed
 w

at
er

 d
ru

m
s 

an
d 

ot
ne

r 
su

pp
lie

s 
m

us
t b

e 
co

ns
id

er
ed

.

b 
A

lte
rn

at
iv

e 
A

ss
um

pt
io

ns
(1

) 
W

at
er

 S
up

pl
yW

he
re

 tr
ap

pe
d 

w
at

er
 in

 p
ip

in
g 

sy
st

em
 a

nd
 s

to
ra

ge
 ta

nk
s 

w
ill

fu
rn

is
h 

pa
rt

 o
r

al
l o

f t
he

 w
at

er
 r

eq
ui

re
m

en
t, 

st
or

ag
e 

fo
r 

sh
el

te
r 

su
pp

lie
s

m
ay

 b
e 

re
du

ce
d 

ac
co

rd
in

gl
y 

bu
t n

ot
to

 le
ss

 th
an

 .6
 c

u.
 ft

. p
er

 p
er

so
n.

(2
) 

S
an

ita
tio

nW
he

re
 w

at
er

 d
ru

m
s 

ar
e 

el
im

in
at

ed
, o

th
er

 p
ro

vi
si

on
 s

ha
ll 

be
m

ad
e 

fo
r 

di
sp

os
al

of
 h

um
an

 w
as

te
. T

oi
le

ts
 m

ay
 b

e 
pr

ov
id

ed
 o

n 
th

e 
ba

si
s 

of
on

e 
pe

r 
50

 o
cc

up
an

ts
. I

n 
lie

u 
of

 4
 a

(4
)

ab
ov

e,
 o

th
er

 a
us

te
re

 p
ro

vi
si

on
s 

ba
se

d 
on

 e
co

no
m

ic
 c

on
si

de
ra

tio
ns

m
ay

 b
e 

m
ad

e 
fo

r 
th

e 
di

s-
po

sa
l o

f g
ar

ba
ge

, t
ra

sh
 a

nd
 h

um
an

 w
as

te
. F

ift
y 

pe
rc

en
t o

f t
he

 to
ile

ts
m

ay
 b

e 
ou

ts
id

e 
th

e 
sh

el
te

r
ar

ea
, i

n 
ot

he
r 

pa
rt

s 
of

 th
e 

sa
m

e 
bu

ild
in

g,
 p

ro
vi

de
d 

th
ey

 a
re

 r
ea

di
ly

 a
cc

es
si

bl
e 

w
ith

ou
t h

az
ar

do
us

ex
po

su
re

 to
 fa

llo
ut

 g
am

m
a 

ra
di

at
io

n.
(3

) 
E

le
ct

ric
 P

ow
er

 It
 is

 a
ss

um
ed

 th
at

 n
or

m
al

 e
le

ct
ric

al
po

w
er

 w
ill

 b
e 

av
ai

la
bl

e.
 T

he
re

fo
re

,
em

er
ge

nc
y 

ge
ne

ra
to

rs
 a

re
 n

ot
 r

eq
ui

re
d.

 N
o 

sp
ec

ia
l l

ig
ht

in
g 

le
ve

ls
 a

re
 r

eq
ui

re
d 

in
 fa

llo
ut

 s
he

lte
rs

.
T

he
 fo

llo
w

in
g 

le
ve

ls
 a

re
 d

ee
 e

d 
ad
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