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3. 
Set culvert slope the sam

e as stream
 slope (failure to set 

culverts on the sam
e slope as the stream

 is the prim
ary 

reason that m
any culverts im

pede fish passage). 
4. 

B
ury the culvert 4 to 12 inches into the stream

 bottom
.  

For culverts 2 to 6 feet in diam
eter, dig 10 to 18 inches 

below
 the stream

 bottom
.  

5. 
O

ffset m
ultiple culverts. 

6. 
A

lign the culvert w
ith the stream

 channel. 

Figure 18. M
easuring B

ankfull W
idth.

G
uidance R

egarding the A
pplication of the M

ESB
O

A M
ethod 

B
ased on Stream

 C
hannel W

idth and C
ulvert D

iam
eter 

The follow
ing is guidance to aid forest m

anagers or loggers as w
hat 

m
easurem

ents are needed based on bankfull w
idth of the channel being 

crossed, stream
 depth, and the slope of the stream

 bottom
.  As the size 

of both the culvert and channel w
idth increase, so too does the likelihood 

of having to obtain the services of a professional surveyor and civil 
engineer, to ensure the culvert is properly sized and installed.  
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Figure 16. Illustration of Proper U
se of R

iprap &
 G

eotextile A
round 

Inlet of Stream
 C

rossing C
ulverts. 

(E
dited and re-printed courtesy of the W

isconsin D
epartm

ent of N
atural 

R
esources) 

M
ethods for Estim

ating the D
iam

eter of a Stream
 C

rossing 
C

ulvert 

Tw
o alternative m

ethods m
ay be em

ployed for estim
ating the appropriate 

size of a stream
 crossing culvert: the traditional “H

asty M
ethod” or the 

new
er “M

ES
BO

A” m
ethod.  Both are described below

.  The basic 
principle is that m

atching the culvert diam
eter to the w

idth of the stream
 

w
ill m

axim
ize the longevity of the culvert, prevent erosion, scouring, 

pooling, and im
paired fish passage. 
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Th
e 

M
ES

BO
A

 m
et

ho
d,

 fi
rs

t d
ev

el
op

ed
 in

 M
in

ne
so

ta
, w

as
 a

 jo
in

t e
ffo

rt 
be

tw
ee

n 
th

e 
U

.S
. F

or
es

t S
er

vi
ce

 a
nd

 M
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so
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ar
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en

t o
f N

at
ur

al
 

R
es

ou
rc

es
 to
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ev
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op

 a
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et
ho
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 p
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rly
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iz
es

, o
rie

nt
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an
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st
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ls

 
cu

lv
er

ts
 b

as
ed

 p
rim

ar
ily

 o
n 

th
e 

st
re

am
's

 p
hy

si
ca

l c
ha

ra
ct

er
is

tic
s.

  T
he

 
“M

ES
BO

A”
 is

 a
n 

ac
ro

ny
m

 c
om

pr
is

ed
 o

f t
he

 fi
rs

t l
et

te
r o

f e
ac

h 
of

 th
e 

si
x 

st
ep

s.
  T

he
 D

EQ
 c

on
si

de
rs

 th
is

 m
et

ho
d 

as
 th

e 
be

st
 m

et
ho

d 
to

 u
se

 w
he

n 
si

zi
ng

 a
nd

 in
st

al
lin

g 
st

re
am

 c
ro

ss
in

g 
cu

lv
er

ts
.  

It 
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 d

ev
el

op
ed

 to
 

en
su

re
 u

ni
m

pe
de

d 
fis

h 
pa

ss
ag

e 
an

d 
m

in
im

iz
in

g 
th

e 
ris

k 
of

 a
 c

ul
ve

rt 
be

in
g 

w
as

he
d 

ou
t d

ur
in

g 
a 

si
gn

ifi
ca

nt
 s

to
rm

 e
ve

nt
.  

  

Th
e 

Si
x 

St
ep

s 
in

 th
e 

Si
zi

ng
 a

nd
 P

la
ce

m
en

t o
f C

ul
ve

rt
s 

 

Th
e 

fo
llo

w
in

g 
ar

e 
ge

ne
ra

l i
ns

tru
ct

io
ns

 to
 a

pp
ly

 w
he

n 
us

in
g 

th
e 

M
E

SB
O

A 
m

et
ho

d 
to

 d
et

er
m

in
e 

th
e 

ap
pr

op
ria

te
 s

iz
e,

 le
ng

th
, w

id
th

 a
nd

 n
um

be
r o

f 
cu

lv
er

ts
 n

ee
de

d 
fo

r a
 g

iv
en

 s
tre

am
 c

ro
ss

in
g:

 

1.
 

M
at

ch
 c

ul
ve

rt 
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id
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 to
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2.

 
Ex
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Th
e 

“H
as

ty
 M

et
ho

d”
 is

 a
 m

et
ho

d 
m

os
t f

re
qu

en
tly

 e
m

pl
oy

ed
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