Vermont Low-Slope Culvert Design
e Maximum channel slope: 1.0%

e Culvert at slope of natural channel.
e Maximum Culvert Length: 50 feet

e Suitable only where culvert does not
excessively constrict the active floodplain.

Bankfull
Width

“
| )
[}
Culvert Rise \,

(diameter of round
culvert or equivalent
for other shapes)

Culvert countersink
. 20 to 40% of culvert
Culvert width at bed rise throughout
elevation at least 125%

of natural channel
bankfull width

For details, see Guidelines for the Design of
Stream/Road Crossings for Passage of Aquatic Organisms in Vermont, 2009 available at
http://www.vtfishandwildlife.com/library.cfm libbase_=Reports_and_Documents"

TREATMENTS FOR AQUATIC ORGANISM PASSAGE

VERMONT LOW-SLOPE CULVERT DESIGN
Vermont Department of Fish And Wildlife 2009 062309




Note:

Step—pool channel for stream
simulation within culvert or profile
control. Pool segments are located
outside of culvert.

Channel Unit Sequence

Step Segment Pool Segment

FLOW =

PLAN VIEW

Note:
Details of steps
are similar to Boulder Weir.

Step Spacing
(.4 to .8

Channel Widths) Pool Spacing R
(2 to 4 Channel Widths) }

ELEVATION

For details, see Guidelines for the Design of
Stream/Road Crossings for Passage of Aquatic Organisms in Vermont, 2009 available at
http://www.vtfishandwildlife.com/library.cfm libbase_=Reports_and_Documents"

TREATMENTS FOR AQUATIC ORGANISM PASSAGE
STEP POOL CHANNEL WITH POOL SEGMENTS
Vermont Department of Fish And Wildlife 2009
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Note:
Step—pool channel for stream simulation
within culvert or profile control.

Natural steps

Scour pool
expected to
develop

Alluvial bed

Optional Bed retention sill no more than half the material mix

bed depth. Space to anchor steps or similar
spacing in other channel types.

PROFILE VIEW

Natural steps

Constucted steps. Spacing and design
simulate natural steps.

PLAN VIEW
For details, see Guidelines for the Design of
Stream/Road Crossings for Passage of Aquatic Organisms in Vermont, 2009 available at
http://www.vtfishandwildlife.com/library.cfm libbase_=Reports_and_Documents"

TREATMENTS FOR AQUATIC ORGANISM PASSAGE
STEP-POOL STREAM SIMULATION
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Note:

Chute and pool sequence for
. P 9 Chute Length
profile control.
Approx. One Rock Band
Channel Width oc an Banklines
S ./\./\.\\t\/'\.\/’\./ A I I
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XORRIR R R R R R R R R R R R R R \“."A
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[ P/ \Z

FLOW =p>

Scour Pool

Rock Band

Max 2 ft drop

Rock Chute
‘ Scour Pool

Typical Design Slope 2.0—3.0% in Brooks

FLOW mmp>

Pool Length =
Min. 2 Channel widths

M

Engineered bed material.
See Placement method
of Cascade Channel

Details of rock bands
For details, see Guidelines for the Design of are similar to Boulder Weir.
Stream/Road Crossings for Passage of Aquatic Organisms in Vermont, 2009 available at
http://www.vtfishandwildlife.com/library.cfm libbase_=Reports_and_Documents"

TREATMENTS FOR AQUATIC ORGANISM PASSAGE
CHUTE AND POOL SEQUENCE
Vermont Department of Fish And Wildlife 2009
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FLOW =

O

Banklines

The Cascade
and a rough

is a complex series of steps at low flow
cascade at higher flows. Boulders are in

scattered pattern. Most boulders contact each other.

Rocks Greater Than

Lift Thickness Protrude No More Than

1/3 of Rock Height

Note:

Cascade channel for stream
simulation within culvert or
profile control.

For details, see Guidelines for the Design of
Stream/Road Crossings for Passage of Aquatic Organisms in Vermont, 2009 available at
http://www.vtfishandwildlife.com/library.cfm libbase_=Reports_and_Documents"

ﬁift

mﬁ > ong|lLift
‘*” 1st Lift
S ’«"\’«'«\'\\@@% S & o
\\\\\% ¢¢\// ‘ Granular or
Geotextile Filter
Construction of Cascade Channel Lifts if required

TREATMENTS FOR AQUATIC ORGANISM PASSAGE

CASCADE CHANNEL
Vermont Department of Fish And Wildlife 2009
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Note: 0
Apex angle Boulder weirs for profile control. ‘

90-120 Degrees.

ARCH BOULDER WEIR STRAIGHT BOULDER WEIR

Low Flow Notch

FLOW > Each Header rock
bears on Footer rock /—Heclder Rock

RPN
R RO

Footer Rock

Weir Keyed into
banks

BOULDER WEIR ELEVATION

For details, see Guidelines for the Design of —PROFlLE
Stream/Road Crossings for Passage of Aquatic Organisms in Vermont, 2009 available at  E—
http://www.vtfishandwildlife.com/library.cfm libbase_=Reports_and_Documents"

TREATMENTS FOR AQUATIC ORGANISM PASSAGE
BOULDER WEIR
Vermont Department of Fish And Wildlife 2009 062309




Riprap end protection. fill
voids in riprap with quarry

Use riprap to hold toe 2 feet
outside of toe of channel on
downstream bank.

Toe of Channel

Plunge Pool

spalls and soil.

PLAN VIEW

Minimize excavation. Backfill excavation with

quarry spalls and select pit run and compact.

1 < Riprap
Low Flow Notch NN
A : Ii(See Detail) ON
e e e e e i S

Ballast Blocks against
ends of seal logs

For details, see Guidelines for the Design of
Stream/Road Crossings for Passage of Aquatic
Organisms in Vermont, 2009 available at
http://www.vtfishandwildlife.com/library.cfm
libbase_=Reports_and_Documents"

" —— """ — ———

= —— =" Limit of Excavation

Precast Concrete

A (J \ "~ Ballast Block

= eV ATIAN Seal Log to be Channel
w Toe Width Plus 5 feet

LOG WEIR

NOT TO SCALE

TREATMENTS FOR AQUATIC ORGANISM PASSAGE

Vermont Department of Fish And Wildlife 2009
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L~ to Log Weir

)
V KConcrete

Sawcut logs
to match —

Concrete Anchor
block to secure
centerline elevation.

Ballast Block

Pin upstream log and
downstream log together.

|
¢ Channel .(_—THEI

\‘\‘ T T T —T T I~

Precast Concrete

Precast Concrete Ballast Block

Ballast Block

Cutoff Log

Pin cuttoff log underneath top
log between concrete blocks.

Concrete Anchor block

For details, see Guidelines for the Design of 2 , o
Stream/Road Crossings for Passage of Aquatic Organisms in Vermont, 2009 available at Drill and pin with rebar
http://www.vtfishandwildlife.com/library.cfm libbase_=Reports_and_Documents"

.———~Cable wrap upstream log

TREATMENTS FOR AQUATIC ORGANISM PASSAGE
LOG WEIR WITH LOG CRIB BALLAST
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Upper Log.

Attach cable through
ballast block and
attach to log with
cable clamps.

Sum of log diameteres
minimum 30". Use three
Wood Shims logs if necessary.
for Leveling . . . n e
w Drill and pin logs with 1
p FLOW rebar with welded plate cap
recast Concrete )
BG”GSt BlOCk 2X4 WOOd Cleot (]t 10 O.C.
Full Log Length
P

Seal Gap With 2X4

SECTION A-A

- N
(Plunge Pool~, " et
Quarry Spalls N
Seal Log
Geotextile seal
5 Feet Min. 5'—=0" Minimum
SECTION
s TLOW e .
T _
* Notch width so notch <y

flows full at low flow.”

LOW FLOW NOTCH DETAILS

For details, see Guidelines for the Design of
Stream/Road Crossings for Passage of Aquatic Organisms in Vermont, 2009 available at
http://www.vtfishandwildlife.com/library.cfm libbase_=Reports_and_Documents"

TREATMENTS FOR AQUATIC ORGANISM PASSAGE
LOG WEIR
Vermont Department of Fish And Wildlife 2009
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Z, Z

CORNER

NOTE:

Design dimensions D, L, and Z2 control
roughness and minimum depth. See design
guidelines for details

For details, see Guidelines for the Design of

Stream/Road Crossings for Passage of Aquatic Organisms in Vermont, 2009 available at
http://www.vtfishandwildlife.com/library.cfm libbase_=Reports_and_Documents"
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NOTCH

2

Z, Z,

ANGLED

TREATMENTS FOR AQUATIC ORGANISM PASSAGE

TYPICAL CULVERT BAFFLE STYLES

Vermont Department of Fish And Wildlife 2009
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3/8” diameter rod bent
to pipe diameter.

9" section of 1 1/2" round galv. | I
pipe welded to lower rod H

N slide upper 3/8” round rod inside : :

1/4" steel baffle, size per design
welded to Rod.

Baffle will be angled if pipe is spiral
corrugations, and steel rod will
cross corrugations at the top.

~

For details, see Guidelines for the Design of
Stream/Road Crossings for Passage of Aquatic Organisms in Vermont, 2009 available at
http://www.vtfishandwildlife.com/library.cfm libbase_=Reports_and_Documents"
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| .——3/8" diameter rod bent

to pipe diameter.

9” section of 1 1/2” round galv.
pipe welded to lower 3/8” round rod.
Slide upper 3/8” round rod inside.

3/8" round diameter rod bent
/_to pipe diameter.

~<—FLOW

1/4" steel baffle, size per design,
/welded to 3/8" round rod
VARIES N
| VARIES ANANAANNANNANNANNS
|\

ELEVATION SECTION

NOTE:

1. All steel to be galvanized
after fabrication.

2. Due to possible deformation
of pipe, confirm actual
shape of each baffle
in field before fabrication.

TREATMENTS FOR AQUATIC ORGANISM PASSAGE

EXPANSION RING CULVERT BAFFLE 1/2
Vermont Department of Fish And Wildlife 2009
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For details, see Guidelines for the Design of
Stream/Road Crossings for Passage of Aquatic
Organisms in Vermont, 2009 available at
http://www.vtfishandwildlife.com/library.cfm
libbase_=Reports_and_Documents"

3/8" Round Threaded 6" on
each end. Bend to Radius of
pipe. Slide through washer into

11/2” round pipe

Double nut

Heavy steel washer
welded to top of pipe

////f——Threod type: Course

1 1/2" round Schedule
40 steel pipe.

3/16" Thick steel plate
welded all around to end

of 1.1/2" round pipe

Fillet weld all
around

3/8 " Rod bent to the
radius of pipe. Welded to

the 1 1/2” round pipe

Z

TREATMENTS FOR AQUATIC ORGANISM PASSAGE
EXPANSION RING CULVERT BAFFLE 2/2
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