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Standard Drawings Disclaimer:

The Drawings provided in these standards are only intended to show
the type of Facility(ies) that will be acceptable to the BDD.  These
are not intended to be used directly in the design of Facilities as
each encroachment/crossing has its own unique circumstance,
dimensions, design criteria, etc.  It is the responsibility of the
Applicant’s Design Engineer, who will stamp the drawing, to ensure
that each crossing is designed properly.

By using any details in these drawings, you acknowledge that you
have verified the standard drawing detail is adequate for
incorporating into your design.  Franson Civil Engineers will not be
held liable for any use of these drawings.
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Receiving Pit
Bore Pit

1 Rod
(or May Vary)

2 Rods
(or May Vary)

B
2 B

2

Existing O & M Road

Proposed Utility

Top of Canal Bank Top of Canal Bank

A
410’ on Either Side of Casing

Concrete Liner Required to Extend 

To Canal R.O.W. or 2 Rods
From Center of Canal
(Whichever is Greater)

3 Rods or Canal R.O.W.
(1 Rod = 16.5 Ft.)

4’ Min. From Bottom of Earth Canal
 or 2’ Min. From Bottom

of Box Culvert to Top of Casing

Steel or Fusible HDPE Casing
to be Installed through Entire
Width of ROW  (See Table 1)

Reconstruct Maintenance Road
to Original State or Better

Canal
Right−of−Way

Line

State Type, Size, Thickness,
and Rating of Casing

Place Trench Plugs at Ends
of Casing on Both Sides
(See Note 2)

For Steel Casing If Soil Resistivity
is Less Than 2500 ohm−cm Fill
Annular Space With Cellular

Concrete.  Present Soil Resistivity
Results to Engineer

Canal
Right−of−Way

Line

To Canal R.O.W.
or 1 Rod From

Center of Canal
(Whichever is Greater)

Bore Pit Receiving Pit

5’

5’

Existing Box
Culvert

Pipe
Transition
if Required

Pipe
Transition
if Required

A
4

Concrete Liner

Bore Pit Compaction to Be 92% Modified Proctor Density.

Trench Plugs are to Be Placed in Locations Shown on Both Sides For
Width of Trench and 12 Inches Above and Below Casing Pipes and a
Minimum Thickness of 24 Inches.  Plugs Shall Be a 10% Bentonite and
90% Clay Mixture, or Shall be a Flowable Fill Concrete.

Stormwater Runoff Enters the Canal During Storm Events or at
Other Unexpected Times. It is the Responsibility of the Contractor to
Protect the Work Site.

Waterline Pipe Inside of Casing Shall Have Restraining Joints.

Thrust Blocks are Required on All Bends and Tees For DIP, PVC, or
PIP Waterlines.

Casing Must Be a Minimum of 2 Feet Below the Bottom of the Existing
Canal Box Culvert or 4 Feet Below Earthen Canal Bottom.

Bore Pits Must Be Completely Placed Outside of the Canal
Right−of−Way. Canal Right−of−Way is Generally 1−Rod on the Uphill
Side and 2−Rods on the Downhill Side From the Center of the Canal.
R.O.W. Dimensions May Be Greater in Some Areas.

Carrier Pipe Shall have Adequate Casing Spacers.

Notes:

1.

2.

3.

4.

5.

6.

7.

8.

A Boring Under Canal Plan View
NTS

Table 1
Steel Casing Thickness

Diameter
(Inches)

Minimum
Wall Thickness

(Inches)

12"

14" − 16"

18"

20" − 22"

24" − 26"

28" − 32"

34" − 36"

38" − 42"

0.188"

0.312"

0.312"

0.375"

0.438"

0.500"

0.562"

0.562"

B Bore Casing Cross Section 
NTS
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Receiving Pit

Proposed
Utility

1 Rod
(or may vary)

2 Rods
(or may vary)

Existing O & M Road

B
3

B
3

Top of Bank

Bore Pit

Top of Canal Bank Top of Canal Bank

To Canal R.O.W. or 2 Rods
From Center of Canal
(Whichever is Greater)

3 Rods or Canal R.O.W.
(1 Rod = 16.5 Ft.)

4’ Min. From Bottom of Earth Canal
 or 2’ Min. From Bottom of

Box Culvert to Top of Conduit

Reconstruct Maintenance Road
to Original State or Better

Canal
Right−of−Way

Line

State Conduit Type,
Size, and Class

Canal
Right−of−Way

Line

To Canal R.O.W.
or 1 Rod From

Center of Canal
(Whichever is Greater)

Bore Pit Existing
Box Culvert

Backfill Pits With
10% Bentonite

(See Note 2)

Receiving Pit

Bore Pit Compaction to Be 92% Modified Proctor Density.

Fill Bore Pits With a Mixture of Native Material and 10% Bentonite
Powder to Create a Seal That Will Prevent Water From Following the
New Conduit.

Stormwater Runoff Enters the Canal During Storm Events or at Other
Unexpected Times. It is the Responsibility of the Contractor to Protect
the Work Site.

Conduit Must Be a Minimum of 2 Feet Below the Bottom of the Existing
Canal Box Culvert or 4 Feet Below Earthen Canal Bottom.

Bore Pits Must Be Completely Placed Outside of the Canal Right−of−Way.
Canal Right−of−Way is Generally 1 Rod on the Uphill Side and 2 Rods on
the Downhill Side From the Center of the Canal.  ROW Dimensions May Be
Greater in Some Areas.

Notes:

1.

2.

3.

4.

5.

A Directional Drill Under Canal
NTS

B Directional Drill Cross Section
NTS
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6" Min. or as
Required By Engineer

6" Min.

Canal

Compact to 92%
Modified Proctor Density

#4 Bars @ 12" O.C.
Minimum Rebar

1’ Min.

1’ Min.

10’ Min.

C
4

C
4

6" Min.

1’ Min.
Thickness

2’−6" Min.

Place Face of Cutoff Wall
Against Undisturbed Soil

B
4

B
4

Cutoff Wall
Both Sides

FLOW

Note:
Engineer to Determine Rebar Size
and Spacing in Cutoff Wall.

Top of Canal Bank

Top of Canal Bank

Indicate High Water Level

Bottom of
Canal

A Concrete Liner Plan
NTS

C Cutoff Wall Cross Section
NTS

B Concrete Liner Cross Section
NTS
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End Casing at Canal R.O.W., Both Sides
(See Note 2 for Trench Plug Details)

Canal

Right−of−Way

Canal

Right−of−Way

Operation and

Maintenance Road

Top of Open
Cut Trench

B
5

B
5

Pipe

Casing
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Open Cut Placement of Pipe or
Casing Through Canal Bank

Will Require Cutting Back at
2 Foot Horizontal to 1 Foot

Vertical Slope

Top of Open Cut Trench

Open Cut Placement of Pipe or Casing
Through the Canal Bank Will Require
Cutting Back at 2 Foot Horizontal to
1 Foot Vertical Slope

Top of Canal Bank

Canal Bottom

2

1

Compact Clay Backfill to 92%
of Modified Proctor Density

Casing Must be 4’ Min. From Bottom of
Earth Canal or 2’ Min.

From Bottom of Box Culvert

Pipe or Casing

To Canal R.O.W. or
1 Rod From

Center of Canal
(Whichever is Greater)

To Canal R.O.W. or
2 Rods From Center of Canal

(Whichever is Greater)

3 Rods or Canal R.O.W.
(1 Rod = 16.5 Feet)

Casing Must be 4’ Min. From Bottom of
Earth Canal or 2’ Min.

From Bottom of Box Culvert

Canal
Right−of−Way

Line

5’

5’

Reconstruct Maintenance Road
to Original State or Better

Concrete Liner is Required, See Note 8

Place Trench Plugs at Ends
of Casing on both Sides

(See Note 2)

for Steel Casing If Soil Resistivity is Less Than 2500 ohm−cm Fill
Annular Space With Cellular Concrete,  Present Soil Resistivity

Results to Engineer

 Casing Installed Through Entire Width of R.O.W. (State
Type, Size, Thickness, and Rating of Casing)

Canal
Right−of−Way

Line

Pipe Transition
(If Required)

Pipe Transition
(If Required)State Carrier

Pipe and CLass

A Open Cut Plan View
NTS

B Open Cut Canal Crossing Cross Section
NTS

C Open Cut Canal Crossing Profile
NTS

Removal and Replacement of Canal Floor and Banks Will Require Testing and
Proctors By a Licensed Soils Lab.  Compaction to Be 92% Modified Proctor
Density.

Trench Plugs are to Be Placed in Locations Shown on Both Sides For Width of
Trench and 12 Inches Above and Below Casing Pipes and a Minimum Thickness of 24
Inches.  Plugs Shall Be a 10% Bentonite and 90% Clay Mixture, or Shall be A
Flowable Fill Concrete.

Storm Water Runoff Enters the Canal During Storm Events or at Other
Unexpected Times. It is the Responsibility of the Contractor to Protect the Work
Site.

Waterline Pipe Inside of Casing Shall Have Restraining Joints.

Thrust Blocks are Required on All Bends and Tees For DIP, PVC, or PIP
Waterlines.

Casing Must be 4’ Min. From Bottom of Earth Canal or 2’ Min. From Bottom of
Box Culvert.

Canal Right−of−Way is Generally 1−Rod on the Uphill Side and 2−Rods on the
Downhill Side From the Center of the Canal.  R.O.W. Dimensions May Be Greater
in Some Areas.

Concrete Liner is to be Installed in the Canal Extending 5 Feet Past the Extents
of Canal Disturbance see Detail.

Carrier Pipe Shall Have Adequate Casing Spacers.

Notes:

1.

2.

3.

4.

5.

6.

7.

8.

9.

Table 1
Steel Casing Thickness

Diameter
(Inches)

Minimum
Wall Thickness

(Inches)

12"

14" − 16"

18"

20" − 22"

24" − 26"

28" − 32"

34" − 36"

38" − 42"

0.188"

0.312"

0.312"

0.375"

0.438"

0.500"

0.562"

0.562"

A
4
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Canal
Bottom
Width

Top of Canal Bank

Canal Bottom

Top of Canal Bank

Canal Bottom

Wing Walls are to Be Placed at an Angle of
45° With Respect to the Interior Walls of the

Box Culvert. Exceptions Will Occur in
Locations Where Canal Direction Changes

Abruptly Upon Entering or Exiting Box Culvert

3
6

End of Wing
Wall Detail

1
6

Cutoff Wall
Detail

2
6

Cutoff Front
View Detail

Bottom of Canal

Top of Canal Bank

Wall to Extend
into Bank a Min.
of 2 Feet

Concrete
Apron

Wing Wall

Backfill Behind Wall
With Clay Material
to Prevent Seepage2’ Min. Depth From

 Bottom of Apron to
Bottom of Cutoff Wall

Concrete Apron

Place Cutoff Wall
Against Undisturbed Soil

Wing Wall

Concrete Apron

Box Culvert

Cutoff Wall to
Extend to end of

Wing Walls 2’ Minimum Depth
 From Bottom of Apron

 to Bottom of Cutoff Wall

A Plan View of Box Culvert
NTS

3 End of Wing Wall Detail
NTS1 Cutoff Wall Detail

NTS 2 Cutoff Front View Detail
NTS

Box Culverts to Have a Minimum Height of 6 Feet.

Width of Box Culvert is to Match Existing Channel Bottom.

No Riprap Allowed in the Canal.

Access to Canal Operation and Maintenance Road Shall be Installed with Curb Cuts at Drive Approaches and
Thickened Concrete at Sidewalks.

Cutoff Walls and Aprons Between Wing Walls are Required.

End of Wing Wall Shall Not Interfere with Operation and Maintenance Road.

6 Foot Chain Link Fence or 4 Foot Parapet Wall is Required on All Box Culverts that Carry Pedestrian
Traffic. Exceptions may Occur Where Local Ordinances Note Otherwise and Upon Approval by Canal Company.

Drawings Submitted for Review are to Show Plan and Profile Views, Note Slope, Include Detail Indicating
Rebar Size and Spacing, and State Traffic Loading.

Casings Must Have a Minimum of 2 Feet Between Top of Casing and Bottom of Box Culvert.

All Concrete Used in Construction Shall Have a Minimum Compressive Strength of 4,000 psi.  The Concrete
Mix Shall Include Between 5% and 7% air Entrainment.

Notes:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.
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Cleanout Box Must be Placed
Near New and Old Land Drain
Transition, or Clay Pipe Can
Tie Directly Into Cleanout Box

XX

X X

Property Line
of Development

Concrete Collar or
Rubber Boot Required

Existing Clay Pipe
Land Drain

New Land Drain to
Butt Up to Existing
Clay Pipe at
Project Extents

New Land Drain to Match
Exiting Diameter or Larger.
Use Only ADS N−12 Pipe With
Manufactured Perforations

10
’−
0
" 
M
a
x.

Trench Wall

Key Clay Cutoff
Into Trench Wall

2
’−
0"

1’−0"

Clay Cutoff Wall Every
250 Feet Min. Along

Utility Trench to Prevent
Groundwater From
Following Trench

B
7

Cleanout Box Detail

Sewer Line or
Other Utility

C
7

C
7

3
’−
0"

M
in
.

3’−0"
Min.

DRAIN

Use Solid Manhole Lids
Marked "DRAIN" in Roads

or Where Debris May Enter
Round Manholes Are Also
Accepted For Cleanout

6
"

M
in
.

D
7

D
7

Note:
A Clay Cutoff Wall is Only Required When
Utilities are Lower Than the Land Drain.
The Preferred Design is to Have All Utilities
Above Land Drains.

Install Geotextile Fabric of at Least
Mirifi 140 N Series or Equivalent Around

Clean Gravel (See Note 2)

Use Only ADS N−12 Pipe
With Manufactured

Perforations

1’
−0

"
M
in
.

1" Clean Gravel

Top of Clay Cutoff
Must Be at Least to

Top of Land Drain

1’−0"
Min.

Keyed in Trench Wall

Regular Trench Wall

Clay Cutoff Wall

1’
−0

"
M
in
.

1’−0"
Min.

Sewer or Other Utility
Lower Than Drain Lines

Install Metallic Warning Tape a
Minimum of 12 Inches Above Pipe

Grates are Allowable When
Debris Will Not Enter

Existing Ground

Pipes Must Be Sealed
and Grouted

Secure Pipe in Place
With Concrete Collar

6
"

M
in
.

3’−0"

Notes:

1. Land Drains to Be 8 Inches Minimum or Diameter to Match Existing Drain.

2. In Areas With Clay Soils, BDD to Perform a Test With Geotextile Fabric to
Determine if it Can Be Left Off of Bottom and Sides of Gravel Envelope.

3. All Backfill Materials to Be Compacted to a Minimum of 95% Standard
Proctor Density.

4. Knockout Boxes Are Not Allowed.

A
Not To Scale

Land Drain Detail

B
Not To Scale

Cleanout Box Detail

C
Not To Scale

Land Drain Section

D
Not To Scale

Cleanout Box Section
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3’ x 3’ Box

ROW

ROW

Existing LD Pipe

New ADS N−12 Perforated Pipe

Existing LD PipeExisting LD Pipe No Siphons

1’ Min. Clear Typ.

Other Utilities

New ADS N−12 Perforated PIpe

R
O
W

R
O
W

3’ x 3’ Box

A
Not To Scale

Road Construction Crossing Existing Drain Plan View

B
Not To Scale

Road Construction Crossing Existing drain Profile View
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