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Location Precautions may be 
needed if: Maintenance/Restoration Options 

Roads In a riparian management zone (RMZ) 
or wetland where a gully or rut is 6 
inches deep and 25 feet long. 

In an upland area (outside of RMZ) 
where a gully or rut is 12 inches deep 
and 50 feet long. 

Review site conditions and determine if site remediation would cause more 
damage to soil resources and site productivity than leaving ruts as they are.  
Where water quality will not be affected, remediation may not be necessary. 
The type of road and use (temporary, intermittent, continuous or heavy use), 
may determine the level of restoration effort.  
If a rutted road must be used (e.g. for access, to move forest products), 
options for repair include 1) fill in ruts as conditions allow, 2) lay a barrier 
such as geotextile fabric over the length of the rutted portions and apply 
gravel or crushed rock at a depth no less than 3 inches (6 inches is optimal). 
Smooth, seed and mulch as appropriate, for example after timber harvest is 
completed (Refer to Appendix E for instructions). 
Be aware of vehicle safety concerns on forest roads.  Rutting may require 
frequent grading during rainy seasons.  

Landings 

(Should not 
be located 
in an RMZ) 

Soil moves from the landing area. When landing is no longer needed, smooth, seed and mulch as appropriate 
(Refer to Appendix E for instructions).  

Silt fence or barriers should be left in place until grassy vegetation is firmly 
established.  Remove silt fence or barriers after its purpose is no longer 
required.   

Skid trails & 
harvest areas 

When a gully or rut is 12 inches deep & 
50 feet long. 

No restoration is recommended if such action causes more damage to site 
(e.g. disking and plowing may result in unacceptable damage to the root 
systems of the trees affected by the rutting).   
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Table 6. Soil Protection Precautions (for rutting)
Immediate Action 

• If a possible problem arises or threatens to worsen, stop operations.  Assess the situation.   Can operations be moved to 
another area to minimize problems without creating additional problems or should operations be stopped until conditions improve? 

• Can precautionary measures eliminate the problem?  For example:  
o Use slash or logs to prevent movement of sediment offsite. 
o Install rock check dams (using rock 3-12 inches in diameter) or water bars at appropriate intervals (water bars can be made 

from old conveyor belts or other rubberized material) .  
o Use slash, tire mats, or PVC pipe linked together with chain or cable and lay over areas susceptible to rutting or use other 

suitable methods to prevent further rutting.  
o Install  silt fence at edges of landing or other active areas to prevent movement of sediment off site.  
o In RMZ’s, fill in rutted areas, apply geotextile fabric over rutted and susceptible areas,  then apply gravel or crushed rock 

over the  fabric at a depth no less than 3 inches (6 inches is optimal).

Location Precautions may be 
needed if: Maintenance/Restoration Options 

Everywhere A gully or rut of any depth is 
channelizing flow to an open water 
body, (i.e. stream, lake or wetland). 
Note: the discharge of sediment into a 
surface water body is in a violation of 
Part 31, Water Quality Protection, 
NREPA,  PA 451, 1994.  Enforcement 
action and daily fines by DEQ may 
result if the discharge is not stopped

Review site conditions and determine if site remediation would cause more 
damage to soil resources and site productivity than leaving ruts as they are.  
Repair gullies and ruts.  Disc, plow, smooth, where necessary.  Seed and 
mulch per recommended procedures (see Appendix E). Check dams and 
water bars should be left in place until grassy vegetation is firmly 
established.   
No restoration is recommended if such action causes more damage to site 
(e.g. disking and plowing may result in unacceptable damage to the root 
systems of the trees affected by the rutting). 
Areas prone to rutting may require frequent inspections.
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w
w

w
.m

ichigan.gov/jointperm
it .  Perm

it requirem
ents apply to interm

ittent 
stream

s (flow
s only occur during certain tim

es of the year, particularly 
spring during snow

m
elt), as w

ell as perm
anently flow

ing stream
s.  

Stream
s have an area w

ith a defined stream
bed and bank and visible 

evidence of a continued flow
 or continued occurrence of w

ater.  W
hile 

dry for m
uch of the year, interm

ittent stream
s are im

portant during 
frequent rains in the spring.  Because of these frequent rain events, 
interm

ittent stream
s provide essential habitat for trout and other fish 

during spaw
ning runs.  Therefore, protect them

 as carefully as you w
ould 

a perm
anent flow

ing stream
.   

It is against D
EQ

 regulations to transport felled logs or heavy m
achinery 

through even the sm
allest, shallow

est dry stream
bed.  Instead, there are 

tw
o placem

ent techniques for stream
 crossings that w

ork best, 
depending on the circum

stances -- a pipe culvert installation, or a 
portable bridge. 

Portable B
ridges

Portable bridges, often referred to as tem
porary bridges, are the 

preferred m
ethod w

hen a stream
 crossing is required to skid or transport 

tim
ber products and the stream

 crossing w
ill be tem

porary in nature 
(defined by D

EQ
 as a perm

itted crossing in place less than 2 years).   
These bridges can be constructed out of lam

inated, pressure treated 
w

ood (see Figure 12) or can be prefabricated folding m
etal structures 

(see Figure 13).     

These bridges are generally designed to support skidders and 
forw

arders, but m
ay also be constructed sturdy enough to support 

tandem
 axle haul trucks, as they transport w

ood products from
 the 

landing to the m
ill.   

Studies conducted by the U
.S. Forest Service and U

niversity of Auburn 
on the Talledega N

ational Forest show
ed that installing a portable bridge 

resulted in 98%
 less sedim

ent entering the stream
, com

pared to 
installing a culvert.    

The key advantages over culverts are: 

• 
M

inim
ize stream

 siltation 
• 

M
eet or exceed m

ost BM
P standards 

• 
Keep w

ood and other debris out of w
aterw

ays 
• 

R
eusable 

• 
M

inim
ize erosion 
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Figure 19. Forest R
oad R

utting D
am

age 

Table 6 (below
) provides guidance on excessive rutting in different areas 

of a harvest operation, im
m

ediate actions to be taken and restoration 
requirem

ents.  The rutting guidance should be applied in relation to the 
specific area being harvested.  C

onsideration should be given to soils, 
hydrology, forest type, slope, and other site factors.  For exam

ple, on 
certain sites, it m

ay be necessary to change or halt operations before the 
standards stated are exceeded.  C

onversely, deep ruts m
ay not be a 

problem
 in a landing w

hich w
ill be sm

oothed and revegetated after a 
harvest.  In addition, excessive rutting in w

etlands m
ay require a D

EQ
 

perm
it.  To avoid the need for a perm

it, m
ethods should be em

ployed to 
avoid and m

inim
ize rutting in w

etland areas. 

Anytim
e rutting causes sedim

entation in a stream
, lake or open w

ater 
w

etland, the activity causing the rutting m
ust stop and im

m
ediate actions 

taken to prevent further sedim
ent deposition.  R

utting in roads or 
landings that does not cause sedim

entation should be m
onitored.  If ruts 

begin to exceed the specifications, m
easures should be taken to prevent 

further rutting.  If further rutting cannot be prevented, the operations 
should cease until conditions change or until the rutting can be repaired.  
O

ff road rutting in the w
oods m

ay occur on skid trails.  H
eavily used 

trails, also called m
ain skid trails, m

ay have m
ore rutting than “one tim

e 
only’” trails or secondary trails.  C

onsideration should be given to the 
overall im

pact of the skid trails across the landscape.   

It w
ould be difficult to define guidance related to the total length and 

depth of skid trails across a forested stand, but in general the am
ount of 

skid trails should be m
inim

ized.  M
ajor skid trails w

ill have m
ore rutting 

than secondary skid trails.  If secondary skid trails begin to resem
ble 

m
ajor skid trails, then rutting m

ay be too severe, even though the rutting 
guidance has been follow

ed.  Excessive rutting m
ay occur even though 
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C
rossing Stream

s U
sing C

ulverts 

C
ulverts are another option for crossing stream

s.  H
ow

ever, use of 
culverts instead of portable bridges increases the am

ount of sedim
ent 

deposition during installation and rem
oval, as w

ell as increasing the 
likelihood of im

peding fish passage.  They are m
ade from

 corrugated 
m

etal pipe or other suitable m
aterial (e.g. hard plastic) and placed under 

a haul road or m
ajor skid road to transm

it flow
s from

 perm
anent stream

s 
and sm

all interm
ittent stream

s.  C
ulvert installation and placem

ent 
requires that the persons responsible for installation and rem

oval take 
extra care and attention to reduce sedim

ent deposition to the stream
 as 

m
uch as possible.  It is im

portant to w
ork w

ith local D
E

Q
 staff on how

 to 
m

eet perm
it requirem

ents.   

C
ulvert Installation and Placem

ent

W
hen installation of a portable bridge is not an option, the culvert can be 

installed using the follow
ing BM

P specifications:  
• 

Install culverts so that there is no change in the stream
 bottom

 
elevation.  This w

ill allow
 for unim

peded fish m
igration (see 

Figure 14). 
• 

Place barriers or rock from
 the upstream

 culvert end to the 
stream

 banks to direct flow
 into the culvert. 

• 
Place barriers or rock at the dow

nstream
 culvert end to the 

stream
 banks.  

• 
Firm

ly com
pact fill m

aterials around culverts, particularly around 
the bottom

 half.  Fill m
aterial should be a m

inim
um

 of 1 foot over 
the pipe,  at a depth specified by the culvert m

anufacturer, or 
one-half the diam

eter of the culvert (see Figure 15). 
• 

U
se riprap around the inlet and outlet of the culvert, as w

ell as 
geotextile underneath the riprap to prevent stream

 flow
s from

 
eroding and undercutting the culvert (see Figure 16). 

• 
Pipe length should be long enough so both ends extend 2 feet 
beyond side slope (cross drainage culverts require only 1 foot 
beyond side slope). 

• 
The pipe diam

eter is m
atched to expected high w

ater flow
s.   
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 R
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 b

io
lo

gy
, 

hy
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 p

ro
du

ct
iv

ity
 a

nd
 v

eh
ic

le
 s

af
et

y.
  I

n 
ge

ne
ra

l, 
ru

tti
ng

 c
an

 
ca

us
e 

so
il 

co
m

pa
ct

io
n 

an
d 

lo
ss

 o
f f

or
es

t p
ro

du
ct

iv
ity

.  
W

he
re

 
ch

an
ne
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 fl
ow

 to
 a

n 
op

en
 w

at
er

 b
od

y 
oc

cu
rs

, r
ut

tin
g 

ca
n 

re
su

lt 
in

 
co

nt
rib

ut
in

g 
se

di
m

en
t i

nt
o 

an
 o

pe
n 

w
at

er
 b

od
y.

  W
hi

le
 n

ot
 a

lw
ay

s 
a 

w
at

er
 

qu
al

ity
 is

su
e,

 e
xc

es
si

ve
 ru

tti
ng

 is
 c

er
ta

in
ly

 a
 s

ig
n 

th
at

 o
ng

oi
ng

 fo
re

st
 

op
er

at
io

ns
 n

ee
d 

to
 b

e 
m

od
ifi

ed
 to

 p
re

ve
nt

 fu
rth

er
 d

am
ag

e 
to

 s
oi

l a
nd

 
fo

re
st

 re
so

ur
ce

s.
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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
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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
in

ne
so

ta
 D

ep
ar

tm
en

t o
f N

at
ur

al
 

R
es

ou
rc

es
 to

 d
ev

el
op

 a
 m

et
ho

d 
th

at
 p

ro
pe

rly
 s

iz
es

, o
rie

nt
s 

an
d 

in
st

al
ls
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 b
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ed

 p
rim

ar
ily

 o
n 

th
e 

st
re
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's
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hy

si
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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 
w
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 d

ev
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op
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 to
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fis
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pa

ss
ag
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 c
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